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EFFECTS OF GRAZING ON THE SOIL SEED BANK OF
A STIPA KRYLOVII STEPPE COMMUNITY

ZHAN Xue-Ming"? LI Ling-Hao'* LI Xin' and CHENG Wei-Xin'
(1 Laboratory of Quantitative Vegetation Ecology, Institute of Botany, Chinese Academy of Sciencess Beijing 100093, China)
(2 Graduate School of Chinese Academy of Sciences»> Beijing 100039, China)

Abstract We studied the soil seed bank of a Stipa krylovii steppe community at two sites with different land-
use histories: an enclosed pasture; which has been fenced since 2001, and a grazed pasture, which has been
continuously grazed for more than 20 years. The experiment was carried out in Duolun County of Xilingol
Leagues Inner Mongolia.

Sixteen 12 cm diameter soil cores were collected to a depth of 5 cm at each site on March 30 and 31,
2004. The soil seed bank was estimated by monitoring seedling emergence, a convenient way to compare soils
under similar conditions. Vegetation composition was assessed at each site on May and August 2004 by record-
ing the species presented in sixteen 0.5 m x 0.5 m quadrats that were distributed randomly alongside the seed
bank sampling points.

A total of 1 593 seedlings belonging to 19 species germinated from 32 soil samples. The total seed bank
flora at the two sites included 6 grass species and 13 forbs, 18 of which were perennials and 1 annual, 10
monocotyledons and 9 dicotyledons. In the fenced pasture, there were 16 perennials, 6 grasses and 9 mono-
cotyledons from a total of 16 species in the seed bank, whereas 12 perennials, 4 grasses and 5 monocotyledons
from a total of 13 species were found in the seed bank of the grazed pasture. The average number of viable
seeds per square meter was significantly higher at the fenced site A ((5 139 + 1 848) seeds*m~?2) than that at
the grazed site B ((3 664 + 1 087) seeds*m~2). Sorensen”s similarity index was 0.711 1 for the fenced site
and 0.611 1 for the grazed site. In total, only fifteen species were found in the established vegetation at both
sites. As many as 81.0 % of the seeds recorded belonged to only five species ( Artemisia frigida, S. krylovi-
i» Potentilla acaulis> Cleistogenes squarrosa> and Allium bidentatum ). Another 5 species accounted for
16.2% of the seeds recorded and the other 9 species accounted for only 2.8% of the total.
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Our results showed that the scarcity of seeds of some important steppe species combined with the unbal-

anced distribution of seeds among species may inhibit the restoration process of the S. krylovii steppe. There-

fore> reseeding and other management steps should be used to speed up the restoration process of the degraded

S. krylovii steppe.
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Table 1 Total numbers of species in the seed bank of site A and site B

M WA REE 7N —AEAE ) AR L] A A KA
Site Number of species Grasses Forbs Annuals Perennials Monocotyledons Dicotyledons
A 16 6 10 0 16 9 7
B 13 4 9 1 12 5 8

2 FEh A FIREHL B RN T R R R P I + ArdEDRZE)
Table 2 Density of the soil seed bank of site A and site B (Mean + SE)

R P (195 8 CRZem=2) Density of the soil seed bank (seeds®m™2)

Rt
S K R —ER RS LTI TS Hit
Grasses Forbs Annuals Perennials Monocotyledons Dicotyledons Total
A 1 647 £ 872 3493 + 1487 0 5139+1 848 2310+ 1041 2829+ 1489 5139+1 848
B 1 840 + 601 1 824 + 896 11+30 36531098 1 857 +597 1 807 +905 3604+ 1 087
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Table 3 Occurrence of species in the soil seed bank and vegetation
W) Fh FFEHL R4 H Obi D Seed number of each site (seeds) HEH% Vegetation

Species A B A1 Sum A B
IKERAE Chenopodium glaucum 0 2 2 + -
EBLRM Potentilla acaulis 111 55 166 + -
B Potentilla bifurca 1 23 24 + +
MRS Potentilla tanacetifolia 15 8 23 + +
Jit 5 2. Melilotoides ruthenica 0 1 1 + +
AL Astragalus galactites 7 1 8 + +
A8 Artemisia frigida 334 190 524 + +
Y"1 Artemisia scoparia 41 47 88 + +
R SR ZBIVUELE Heteropappus altaicus 3 3 + +
WIE B Carex korshinskyi 10 10 + +
YK Poa angustifolia 4 4 + +
SLICERF Stipa krylovii 154 180 334 + +
VKHE Agropyron cristatum 53 9 62 + +
FH Leymus chinensis 55 6 61 + +
BEES T 5L Cleistogenes squarrosa 22 138 160 + +
WAE Allium bidentatum 106 0 106 + +
t-AE Allium tenuissimum 3 0 3 + +
KA Allium neriniflorum 11 0 11 + -
BFAE Allium ramosum 0 3 3 + +
TSRS Thalictrum petaloideum 0 0 0 + -
F1T Dianthus chinensis 0 0 0 + -
FIHE Chenopodium aristatum 0 0 0 - +
HEBRWE Potentilla sericea 0 0 0 + +
KEBHWE Astragalus monophyllus 0 0 0 + -
G IH Gentiana squarrosa 0 0 0 + -
B3 Phlomis umbrosa 0 0 0 + +
K Cymbaria dahurica 0 0 0 + -
BB Artemisia sericea 0 0 0 -
TWHAYE Taraxacum mongolicum 0 0 0 -
B2 Scorzonera austriaca 0 0 0 + -
Pt LU SE Ixeris chinensis 0 0 0 - +
DAETRIKAE Gagea pauciflora 0 0 0 -
M5 R Iris tenuifolia 0 0 0 -
T Iris lactea 0 0 0 - +
it Total 930 663 1593

FEREHL 16 /> 1A R IR 4 B R T 57 T Total number of germinated seedlings of the 16 soil samples of each site was calculated — + : /N1

T e AH L3 A5 AR B Denotes species which occurred in the vegetation
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