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Impacts of the Degraded Grassy Hill and Artificial Reconstruction on Soil
Seed Bank in Southern Zhaotong
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Abstract ; Soil seed banks play important roles in the restoration of degraded ecosystems. In this study,four
types of grassland in the grassy hill of southern Zhaotong were selected,and the characteristics of soil seed
banks were revealed through germination experiments. The results show that:there were 45 plant species
appeared in the soil seed banks,which belong to 20 families and 39 genera. The density of soil seed banks
was between 3 087~18 553 seeds * m *,and the seed density decreased with increase of soil depth. Com-
pared with light grazing grassland, the density of soil seed bank in overgrazing grassland decreased, but the
number and diversity of species increased. However, the density of soil seed bank in bare grassland de-
creased significantly (P<C 0. 05) ,and the number and diversity of species decreased. After artificial recon-
struction, the density of seed bank increased significantly (P<C 0. 05) ,and the number and diversity of spe-
cies reached the highest number. The total similarity coefficient between seed bank and aboveground vege-
tation in grassy hill of southern Zhaotong is between 0. 22 and 0. 45. This similarity coefficient in overg-
razing grassland,bare grassland and artificial grassland was higher than light grazing grassland. In conclu-
sion, the degraded grassy hill and artificial reconstruction has a huge impact on soil seed banks in southern
Zhaotong,and those results can provide a basis for the management of degraded grasslands at a later stage.
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1
Table 1 Basic information about research plots
Slope/ Elevation/ Coverage/ Forage plants
site No Longitude and Latitude Aspect General situation
m % biomass/g « m™?
LG 27°21'33" N,103°20'36" E SW194 21 3062 100 141 (Festuca ovi-
Light grazing
na) . (Arundinella
grassland
hookeri)
OG  27°22'03" N,103°21'05" E  SW204 16 2 982 92 68 ’
Overgrazing (Potentilla lineata) .
grassland (Cyananthus in flatus) ,
60
BG  27°22'03" N,103°20'26" E  S161 24 3012 23 33 , ,
Bare grass- c
. /y7
land
ananthus in flatus)
L o ((Trifolium repens) ,
AG  27°22'31" N,103°20'32" E SW199 19 3022 89 72
Artificial (Dactylis glomerata)
grassland s s
( Elsholtzia
ciliate)
1.2 [28-29
. b b
2020 10 , ) , 3 cm
4 30m , 10 m . ,
5 m ’ ’ ’
’ 10 cm X 7
10 em X110 cm . 3 (0~2 cm;2~5 cm;5 ,
~10 cm) ’ °
o b
84 , 336 o
b o
10 , ,
1.3
2021 8 o ’ '
1 mX1m , °
10 m, 9 ]
36 X . 1.5
5 0.5mX0.5m : 10 em 10 em
1m’ ,
b o
. Margalef .Shannon-
1.4 Wiener . Simpson Pielou

(one-way ANOVA)
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’ 2
(LSD) o
Segrensen (similarity coefficient, SC) 2.1
4 45
R Excel 2019 s IBM- y 20 39 , (Rosaceae) .
SPSS22. 0 \ Origin Ex- (Gramineae) . (Caryophyllaceae)
ecl o : (Compositae) ;
Margalef :D=(S—1)/In N 22, 23 . 4
Shannon-Wiener cH=—2>, (P, )
X InP;) 10 (Fes tuca) ,
Simpson :D=—21_,(P)* 4 ’
Pielou ;E:% \ R
Sprensen : SC=2a/(A+B) ) 28‘
»S .N , i
P ‘ 31, , 21
sa , 3
A B , (P. fulgens)
, 39 ,
1.6 , (Spergula arvensis)
’ (Gnaphalium hypoleucum)
’ ¢ , 37.63% 17.05%(C 2,
DL » « ) o 1A.1B).
1 (A) (B)
Fig.1 The number of specie (A) and the proportion of life forms (B) about seed bank in sample plots
LG, ;OG, ; BG, i AG,

Note: LG,light grazing grassland; OG,overgrazing grassland; BG,bare grassland; AG,artificial grassland
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2

Table 2 Species composition and density of soil seed bank

) ) Life Density of soil seed bank in different sample plots/seeds « m™?2
Forage types Species Family Genus " - - -
form LG 0G BG AG
P 6194210 3074132 13+10 3364225
Forage plants Brachypodium pinnatum Gramineae  Brachypodium
A 64441 96+95 228+95 6714407
Eragrostis minor Gramineae Eragrostis
P 18+27 14420 3+6 29426
Eragrostis ferruginea Gramineae Eragrostis
46+14 50+34 53+43 111+6
Eremochloa ciliaris Gramineae Eremochloa
Festuca spp. P 13294448 15004816 11284488 2 389+570
Gramineae Festuca
p 11+21
Heleocharis yokoscensis Cyperaceae Eleocharis
Carex spp. P 143+90 146484 13+14 96+62
Cyperaceae Carex
P 39421 64430 31430 25414
Fimbristylis monotachya Cyperaceae Fimbristylis
Lotus corniculatus P 14£12 4+7 14£20
Leguminosae Lotus
P 447 3+6 18+7
Parochetus communis Leguminosae Parochetus
Trifolium repens P 18+7
Leguminosae Trifolium
Brassica napus A 447
Brassicaceae Brassica
Cardamine hirsuta A 46+39 4+7 34+19 71423
Brassicaceae Cardamine
14+12 4+7 25414
Dichrocephala benthamii Compositae  Dichrocephala
Izeris polycephala A 7+8 748 6472
Compositae Lzeris
Sonchus oleraceus A 7+8 447 7+8
Compositae Sonchus
Amaranthus lividus A 43+67 11+7 6+7 18+36
Amaranthaceae  Amaranthus
Galium aparine
P 11421
var. tenerum Rubiaceae Galium
p 7+14
Juncus articulatus Juncaceae Juncus
A 748 32429 6+13 64418
Polygonum nepalense Polygonaceae Polygonum
Plantago asiatica P 4+7 1836 161+47
Plantaginaceae Plantago
Spergula arvensis A 7+14 6 982+2 757
Caryophyllaceae  Spergula
25+14 86+143 2614145
Non-forage plants Anaphalis nepalensis Compositae Anaphalis
P 82456
Anaphalis margaritacea Compositae Anaphalis
P 25+50
Artemisia lavanduli folia Compositae Artemisia
Cirsium chlorolepis P 47 4+ 7
Compositae Cirsium

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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e Soeci Famil G Life Density of soil seed bank in different sample plots/seeds * m ™2
orage types pecies amily enus form LG 0G BG G
P 32429 1616 368165
Leontopodium leontopodioides  Compositae  Leontopodium
A 100+56 79444 94477 31644957
Gnaphalium hypoleucum Compositae Gnaphalium
Crepis rigescons P 447 39424
Compositae Crepis
P 7+8
Clinopodium megalanthum Labiatae Clinopodium
P 25424 61+50 211£105
Clinopodium repens Labiatae Clinopodium
P 316 43£42
Epilobium hirsutum Onagraceae Epilobium
P 4+7
Epilobium amurense Onagraceae Epilobium
A 14412 5643
Cyananthus inflatus Campanulaceae  Cyananthu
P 47 1147
Campanula pallida Campanulaceae  Cam panula
P 9+19
Lysimachia christiniae Primulaceae Lysimachia
Lysimachia deltoidea var. P 39+45 11421
Primulaceae Lysimachia
cinerascens
P 1389+309 282+93 91+36 3644135
Potentilla griffithi Rosaceae Potentilla
P 0254500 12434484 12444346 2 668+303
Potentilla fulgens Rosaceae Potentilla
P 121£72 3£6
Hemiphragma heterophyllum Scrophulariaceae Hemiphragma
A 47 4%7 7+14
Lindernia procumbens Scrophulariaceae  Lindernia
Drosera peltata
P 4+7 7+8 4+7
var. multisepala Droseraceae Drosera
P 18+27 43£35
Geranium ne palense Geraniaceae Geranium
A 25424 29434 44436 29412
Hypericum wightianum Guttiferae Hypericum
Rumex hastatus S 89+179 9+19 104+82
Polygonaceae Rumex
(AL ;P ;S, . LG, ;0G, ;BG, ;AG,

Note:A,annual herb; P, perennial herb;S,shrub. LG.light grazing grassland; OG,overgrazing grassland; BG,bare grassland; AG,artificial grassland

2.2

(18 553+2 425 +m *)>
(6168+1362 +m *)>
(4 235+1 222 s m ) >
(3 0874924 em ) 2),

05),

(P<C0.05);
(P<CO0.

(P<C0.05),

(P<C0.05)
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6
, 0~2cm >2~
5 cm >5~10 cm ,
« 3A),
0~2 cm
(P<<0.05), 2~5cm 5~10cm
’
C 3A)., 3B s ,
, 2~5cm (P<C0.05);
2 b
Fig. 2 Seed density of the soil seed bank in the sample plots
:LG, ;0G, ;BG. i AG, ’ ’
, ,0~2 cm 5~10 cm
(P<0.05) , 2~5 em
Note: LG, light grazing grassland; OG, overgrazing grassland; BG,
bare grassland; AG,artificial grassland. Different letters indicate the ’
significant differences in the total,forage and non-forage seed density ;
of soil seed banks among different plots at the 0. 05 level
b
2.3 2~5cm  5~10 cm (P<C0.05),
4 o
3
Fig. 3 Vertical distribution characteristics of the seed density in the soil seed bank across the sample plots
LG, ;OG, ;BG, s AG, . 3A
(P<C0.05)

(P<<0.05), 3B

Note:LG,light grazing grassland; OG,overgrazing grassland; BG,bare grassland; AG,artificial grassland. Different letters in Figure 3A indi-

cate significant differences in seed bank density between different soil layers at the 0. 05 level. Different letters in Figure 3B indicate signifi-

cant differences in seed bank density between forage plants and non-forage plants at the 0. 05 level

2.4
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3

Table 3 Species diversity indexes of the soil seed bank in the sample plots

Shannon-Wiener Simpson Pielou Margalef
Sample plots Shannon-Wiener index Simpson diversity index Pielou evenness index Margalef richness Index
LG 1.69-+0.13° 0.7440.03* 0.5840. 03 2.9140. 46"
OG 1.89+0. 15 0. 76-+0. 042 0.64-+0.06% 3.1740. 39"
BG 1.4340.10¢ 0.6640. 04" 0.55740. 04" 2.26+0.33¢
AG 1.9840.19* 0.78=+0. 06° 0.5940. 042 4.00%£0. 69°
LG, ;OG, ; BG, s AG, . (P<<

0.05)
Note:LG,light grazing grassland; OG,overgrazing grassland; BG,bare grassland; AG, artificial grassland. Different letters in the same col-

umn indicate the significant differences of species diversity at the 0. 05 level

2.5 o
s 3
4 s s
0.22~0. 45 R (27,547
’ o . b
[35]
Y b
b
’ ’ ’
° s
4
b b
Table 4 The similarity between soil seed bank Ma
b
and aboveground vegetation in community [36]
’
Sample plots Total similarity Forage plants  Non-forage plants ° ’
LG 0.22 0.14 0.28 ’
OG 0.40 0. 38 0.42
BG 0.33 0.25 0.40
AG 0.45 0.52 0.39 ’
[37]
LG, ;0G, ;i BG, ; ’ °
AG, ’
Note: LG, light grazing grassland; OG, overgrazing grassland; s
BG.bare grassland; AG, artificial grassland [38]
3 [39]
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