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Abstract; In this paper, desert grassland, grassland edge, shrub edge, and shrubland were selected as four transition sites
in a typical anthropogenic desert grassland-shrubland mosaic in desert steppe of eastern Ningxia, China. The soil moisture,
above-vegetation and soil seed bank were investigated to understand the response of vegetation to the desert grassland-
shrubland state anthropogenic transition. The results showed that the soil moisture of 0—200 c¢m soil layer in each site
presented a significant downward trend with the transition (P<0.05), and the soil moisture in desert grassland, grassland
edge and shrubland edge were increased with the autumn rain supplement, while that in shrubland decreased due to the
depletion of the deep soil water by shrubs. The deep soil moisture in shrubland edge and shrubland were significantly lower

than those in desert grassland, grassland edge (P<0.05) , while there were in no significant vertical distribution dynamics
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in these two sites. Except for the dominance index, the diversity, uniformity, and richness indexes in the shrubland were
significantly lower than those in other three sites ( P<0.05) ,and the perennial dominant herbs Agropyron mongolicum , Stipa
breviflora were gradually replaced by annual herbs Dysphania aristata and Artemisia scoparia. The germination species
number of soil seed bank decreased gradually, however, the density of seed banks increased significantly with the transition
(P<0.05) ,and the soil seed banks germinated in shrubland were dominated by annual herbs ( accounting for 97.51% of the
total density), while which in desert grassland were mainly perennial herb. And the germination of soil seed bank and
perennial herb in four sites were concentrated in 0—35 cm soil layer ( P<0.05) ; The similarity coefficient (SC) between
above-ground vegetation and underground soil bank in the grassland and shrubland were 0.14 and 0.19, respectively, which
were significantly lower than the SC in the two edge sites (0.35), and the two sites were relatively stable than the edge

sites, occurring the bistable state of vegetation shift in the process of desert grassland-shrubland anthropogenic transition.

Key Words:; shrub encroachment; regime shift; soil moisture; aboveground plant; soil seed bank
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Fig.2 Seasonal dynamics of soil moisture with the desert grassland- shrubland anthropogenic transition
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Table 2 Species composition with the desert grassland- shrubland anthropogenic transition
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Code Species number Perennial herb Annual herb Semi-shrub
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Fig.4 Density and coverage with the desert grassland- shrubland anthropogenic transition
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Table 3 The biomass with the desert grassland- shrubland anthropogenic transition
Feth AR W B Y S
Plot The coverage of shrub/(kg/m?) The coverage of herbs/ (kg/m?*) The biomass of vegetation/ ( kg/m?*)
DG 0.00£0.00¢ 0.06+0.00c¢ 0.06+0.00¢
GE 0.02+0.00¢ 0.19+0.00a 0.21+0.01bc
SE 0.30+0.19b 0.13+£0.01b 0.43+0.17bc
SL 2.22+0.16a 0.12+0.05b 2.34+0.25a

AN [R] FREFR AR R AR 2R 9 22 57 3 (P<0.05)

3.2.2  Hb AR RN AR

W 5 7 e e VR A A Ry B A e RS R M R AR T AR (D S) - Margalef =F 5 B 48 B0 R 2 38
WO R G 2.87 D8/ B HE MGG 1.81; Pielou 2157  Shannon-wiener Z2FE 1 216 25 HE 5] A3t 2
B L THE T RER S, WA Y DL i 2 d s, BURE  0.87 .2.29, 43 Bl 2 0.54 .1.24,, 1] Simpson i 34
W 5T AR, T AR BE T 1T 2 b T 3 S A AEHE b 38 31 55 KAE 0.45 ; Margalef =5 & B2 5 4076 45 HE 1
WA 1 325 5 (P<0.05) .
3.3 TR ) HE A M AR R IR R AR AL RRAE
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PR AKUCHHE NI 2% (11 F) > b1 2% (9 Fi) >R (7 Fl) SHEMHD (6 Fl) 187 2 % 3 Bl 72
i - T b R AR T BRI RGN, D E A R 5 SR 1930 A/ m? B ML) AE7E B i 25 B (P<0.05) ; B K AR i
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Table 4 Species composition and density of soil seed bank with the desert grassland-shrubland anthropogenic transition
. ) O TR (Ki/m?)
AT F i The density of soil seed bank
Life forms Family Species
DG GE SE SL
—AEARAR RAFE Gramineae TR H Subsp viridis 50 0 11 0
Annual herbs #ipl Chenopodiaceae WZE D. aristata 150 410 255 716
%iFk Compositae TEE A scoparia 311 399 766
fif 3K %A} Oxalidaceae B4 Oxalis corniculata 22 11 0
R} Chenopodiaceae $&E3E Salsola collina 0 100 400
RAEL Poaceae W JE 5 Eragrostis pilosa 0 22 0
J31 Total number 200 743 798 1882
PAN- VN ARAF} Poaceae STk A, mongolicum 183 166 22 16
Perennial herbs AAP Gramineae A5 Pennisetum flaccidum 67 110 55 0
ARAEL Gramineae SGAEELE S. breviflora 117 0 0 0
ARAE} Gramineae KEFRTF L Cleistogenes squarrosa 100 0 0 0
%%} Compositae 24 1T 3E Ixeris chinensis 0 0 22 0
KA} Euphorbiaceae HIKKEK E. esula 0 0 155 0
ARAF} Gramineae WL Leymus secalinus 0 66 0 16
ST Total number 467 342 254 32
AR Shrub BEERL Asclepiadaceae #IK3k Cynanchum komarovii 83 0 22 0
2%} Compositae BYLE Artemisia ordosica 0 0 0 16
T A} Leguminosae FrAEA9 L Caragana korshinskii 0 16 0 0
I Species number 7 9 11 6
J3T Total number 750¢ 1101b 1074b 1930a

AR TR IR PRI 225 .3 (P<0.05)
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Fig.7 Distribution of soil seed bank in microsites with the desert grassland- shrubland anthropogenic transition
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Table 5 Species diversity of soil seed bank with the desert grassland- shrubland anthropogenic transition

FE D Shannon-wiener Z £ Pielou ¥J4) Margalef =F & J&
Plot Shannon-wiener diversity Pielou uniformity Margalef richness
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SE 1.10+£0.44a 0.46+0.18b 1.42+0.03a
SL 0.65+0.63b 0.36+0.35¢ 0.43+0.37b
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