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Comparison of soil seed banks under fenced and degraded
conditions in alpine meadow of Tibet
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Abstract: [Objective] This paper studied the effects of fencing and degradation on soil seed banks in
alpine meadow of Bangjietang area in Tibet to understand the role of soil seed bank in construction of
aboveground vegetation communities,which would provide theoretical basis for the restoration and recon-
struction of degraded ecosystems in alpine regions in Bangjietang, Tibet. [Method]) Seedling germination

method was adopted to survey species composition of aboveground vegetation and features of soil seed
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banks including species types and seed numbers under fenced and degraded conditions in alpine regions in
Bangjietang, Tibet. Moreover, the relationship between vegetation aboveground and composition of seed
banks was discussed. [Result] In the fenced sample area,18 species were observed in the aboveground com-
munity with the dominating species of Poaceae and Cyperaceae. There were 15 species in the degraded sam-
ple area. Forbs dominated in aboveground vegetation community and most of which belonged to four fami-
lies including Asteraceae,Gentianaceae, Rosaceae,and Ranunculaceae. The seed density in degraded sample
area was 5 489. 4 seeds/m?,significantly greater than that in fenced sample area (4 029. 3 seeds/m*) (P<C
0. 05). The seed density in the degraded sample area mainly relied on the inputs of Forbs seeds such as As-
teraceae, Gentianaceae, and Rosaceae, and the seed number from the three families accounted for up to
64.6% of the total seed number. Compared with degraded sample area, both species diversity indexes and
richness index were significantly increased in fenced sample area (P<C0. 05). The similarity between the
soil seed banks and the vegetation compositions in the aboveground vegetation was low,and the Sorensen
index was only 0. 44 in the fenced sample area. In the degraded sample area,the degeneration of Kobresia
was severe. The proportion of forbs which relied on seed propagation from the aboveground vegetation
community was high,and the similarity between aboveground vegetation and soil seed bank was as high as
0. 72. [Conclusion) The soil seed bank played an important role in the plant community construction. How-
ever,its contributions to the aboveground vegetation behaved differently in fence and degraded conditions.
The dominated species in the fenced sample area were Kobresia pygmaea s Macro floral kobresia sand Stipa
purpurea. Fencing decreased the environment disturbance, but decreased the soil seed bank density,indica-
ting that seedling sprouts of Gramineae and Cypereraceae plants only played a supporting role in the
process of community regeneration.

Key words: Kobresia pygmaea alpine meadow ;fence;degraded grassland;soil seed bank;species diver-

sity;plant form
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maea) 2R A6 5L F (Stipa purpurea) . V8 JE K R F
(Primula pumilio) .5 W &S M (Androsace gmeli-
nii) 5B 8 (Pedicularis reaupinanta ) . R 5 F B
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tratum) V89 & °F 5 (Festuca wallichanica) %, J& T
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Table 1 Composition of aboveground vegetation and soil seed banks in fenced and degraded sites
- -
s DA VR BEEME ATOREE TR
. Number of . .
Treatment . Annuals Perennials Monocotyledons Dicotyledons
species

BB 3 35 4 b - A B ;
Aboveground vegetation of fenced site 18 2 16 o 13
1B A RE - A B ;
Aboveground vegetation of degraded site 15 ! 1 2 13
PR 3 55 4 b+ B RN T )
Soil seed bank of fenced site 36 7 29 H %
IR AL R st B D R 24 8 16 5 19

Soil seed bank of degraded site

x2 BEEMBAMNSLEREEAIEMNFESEHZM

Table 2 Features of soil seed banks in fenced and degraded sites

FEd f‘;ﬁ i
Plot .

Seed density

Margalef F & B 5 80 (R)

Margalef richness index

Shannon-Wiener

ZREAR B

Shannon-Wiener
diversity index

Pielou Y25 B85 (E)

Pielou uniformity index

FEIRLAEHL Fenced site 4029.3+416.7 b 2.40+0.14 a 1.5140.07 a 0.29+0.01 b
B AL REHE Degraded site 5489.4+548.2 a 1.99+0.11 b 1.18+0.03 b 0.3740.02 a

TE R B P bR 22”5 1R B B SR AR A ) 5 B R R 22 5 35 (P<C0. 05),

Note: The figures in the table are “means® SD”. Different letters in each column indicate significant difference at P<C0. 05.

M3 3 0] LUE H . FR A 1 R 7 12 v 248

A RACHRL U R P A B B R RN BB
74,60, Horh b E R s R 04 v L i R R
Z B el ik 39, 700 AN, KSR S A
B35 P AR 2 A A D e B RL B9 R AE JUTE Bl A
by v A o 2 R ARG R, R bk ) S
*3 BEREMEBEANS

12,200, B AL AE Hb b e Rb T 4 2 R T2 AR T 48
B IRRY 3% 2 SR 2R R A TR A X3 AR
(R b 505 7 B 64, 600, BEREER B
7N O R HEBR T 0 A B AR 3 8 S O™ E A IR
PR 3, FE S RD T i vh 7000 2 A ¥ b1 2 el 2 B
(3~6 M)Wy i 4l .

EEREATEMTERIZYHEEMFHERANZ MW

Table 3 Primary species and their seed number ratios in soil seed banks in fenced and degraded sites

P A L)/ % Ratio of seed number

B RIS
Family Species [BI A2 FE b Fenced site 1B b FE b Degraded site
w1 B Kobresia pygmaea 39.7 3.6
IERL Cyperaceae KAEEE Macro floral kobresia 23.4 —
MR E L Carex atrofusca 4.6 2.4
FAF Poaceac L5 Stipa purpurea 4.2 —
VG 3 2F- %5 Festuca wallichanica 2.7 —
J R Gentianaceae WKAETL Gentiana straminea 2.8 8.7
W0 Gentiana scabra 1.4 10.9
B2 Saussurea japonica 2.9 14.1
MM V235 Ajaniatenui folia 1.1 —
Rl Asteraceae K Artemisia hedinii — 5.7
KL Leontopodium nanum 1.6 5.8
WA Taraxacum mongolicum 2.0 3.9
WEFL Rosaceae R Z W 3 Potentilla ansrina 1.0 6.1
ETHZEB 3 P. saundersiana royle 0.9 9.4
£ H B} Ranunculacene SR EAE Anemone trulli folia 0.2 7.0
2 %R} Scrpophulariaceae L= Pedicularis reaupinanta 4.5 11.3
#i Bl Chenopodiaceae KEEFE Chenopodium glaucum — 4.6
HAbFh Other species 7.0 6.5

TR =7 FRIR AR - R A P R

_»

Note;“

shows that this species did not appear in soil seed bank.
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Table 4 Sorensen similarity of species composition between soil seed bank and above ground vegetation in

fenced and degraded sites

o AR CHI DD R T D A Y (PR

Q JE R
WA Aboveground Soil seed bank Common species Sorensen 4 {u AR
Ttem . . . . Sorensen index
vegetation(species) (species) (species)
B FEHL Fenced site 36 18 12 0. 44
B b RE ML Degraded site 24 15 14 0.72
. A T FREA B I EARG A KB R
30w
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