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The spatial distribution of nutrients in Medicago sativa — Artemisia
sacrorum Ledeb community along an abandoned slope in the
cropping-pastoral ecotone of the Loess Plateau

ZHANG Yan<iang' > QIU Li-ping' > ZHANG Xing-chang CHENG Ji-min’
(1. College of Resource and Environmental Northwest A&F University Yangling Shaanxi 712100 China;
2. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau
Northwest A&F University Yangling Shaanxi 712100  China)

Abstract: The distribution of nutrients in plant community could reflect the cycling of nutrients in ecosystems
and thus provide evidence for the availability of soil resources for the ecosystems as well as for the understanding of
the evolution of plant community in the ecosystems. In this study we analyzed the spatial distribution of biomass
and nutrients in Medicago sativa — Artemisia sacrorum Ledeb community along an abandoned slope in the cropping—
pastoral ecotone of the Loess Plateau. The objectives were to understand how nutrients were distributed along aban—
doned grass slope and to establish the relationships between nutrients distribution and community succession. The
results showed that the grass communities were dominated by Medicago sativa in the upper slope by Artemisia
sacrorum Ledeb in the lower slope and by both of them in the middle slope. Plant biomass and N content had simi—
lar spatial distribution patterns which varied among plant species. The best fit models of the spatial distribution for
both Medicago sativa and Artemisia sacrorum Ledeb were spherical model for P content and Gaussian model for K
content respectively. The biomass and nutrients contents in the Medicago sativa — Artemisia sacrorum Ledeb com—
munity has a relatively strong spatial dependence. The spatial variability of them was mainly due to the construc-

tional factors. The spatial auto correlations of each variable showed similar trend with distance but varied with varia—
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bles. Additionally the spatial auto-correlation of Artemisia sacrorum Ledeb was greater than that of Medicago sati-

va. The results from this study suggested that the spatial auto correlation and dependence of grass biomass and nu-—

trients contents became increased with the succession of artificial grass community to natural community.
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Table 1  Descriptive statistics of the variables
Mean CV/% Variance
Item Slope position
MS AS MS AS MS AS
Whole slope 0.67 0.52 29.18 55.04 0.04 0.08
Upper slope 0.81a 0.30a 22.95 53.89 0.03 0.03
Dry Weight
/(tehm™?) Middle slope 0.52b 0.48a 29.43 38.35 0.02 0.03
Lower slope 0.66ab 0.78b 21.61 34.69 0.02 0.07
Whole slope 21.13 20.30 16.92 22.78 12.78 21.37
Upper slope 19.71a 22.70a 9.55 8.66 3.55 3.86
N concentration
H(g*ke ") Middle slope 25.53b 23.29a 7.06 8.91 3.25 4.30
Lower slope 18.38a 15.32b 10.12 25.82 3.46 15.67
Whole slope 1.54 1.80 17.20 11.53 0.07 0.04
Upper slope 1.44a 1.84a 10.02 11.76 0.02 0.05
P concentration )
/(gekeg!) Middle slope 1.80b 1.89a 15.55 11.56 0.08 0.05
Lower slope 1.40a 1.69a 12.39 9.74 0.03 0.03
Whole slope 6.56 16.93 34.01 23.95 4.97 16.44
Upper slope 6.99a 20.26a 20.33 10.35 2.02 4.39
K concentration )
/(g ke ) Middle slope 8.44a 18.3a 19.42 7.55 2.68 1.90
Lower slope 4.16b 12.43b 28.15 22.16 1.37 7.58
5% .

Note: Values followed by different letters in a column were significantly different among slop positions at the 5% level.
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5; 20k %mi 3 Table 2 Correlation coefficients among variables
R =] o uf
& 201 i . N P K
o Variable . . .
0 ) ) R ) concentration concentration concentration
0 50 100 150 200
* x * *
1 34T B 9/ Biomass ~0.806 -0.422 -0.843
From the top of the distance
N *
. 1 0.526°  0.929**
1 _ AS concentration
Fig. 1 The changes in biomass along slope position P 1 0.499"
concentration ’
2.2 -
' -0.533" -0.377 -0.337
Biomass
— o o * % * %
NS N concentra 1 0.636 0.680
tion
( 3) . concentration ! 0.540
(Note) : *x % P<0.01 * P<0.05.
3
Table 3 Semi-variogram function and parameters for the variables
/m
Variable Modle Nugget Sill Ratio of nugget to sill Range
MS Biomass S 0.004 0.045 8.628 60. 60
MS N concentration S 0.010 12.320 0.081 55.20
MS P concentration S 0.000 0.063 0.315 18.40
MS K concentration G 1.070 6.240 17.147 64.25
AS Biomass G 0.017 1.638 1.038 711.70
AS N concentration G 7.200 74.400 9.677 267.60
AS P concentration S 0.003 0.045 7.623 21.70
AS K concentration G 2.700 66. 400 4.066 268.12
( Note) : G- Gaussian model; S - Spherical model.
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