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Spatial distribution of soil nitrogen in a jujube-crop intercropping ecosystem
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Abstract: The widely cultivated jujube-crop intercropping ecosystem ( JCIE) is an important pattern of agro-forestry in
North China. The spatial distribution of soil nitrogen in this system has not been well documented yet. In order to
understand the spatial heterogeneity of this intercropping system, an experiment was carried out at Dashujin village, Nanpi
County, Hebei Province during 2005 —2006. Soil samples were collected from different sites in JIE, i.e. 0.25 m, 1 m, 2
m, 3 m, 4.5 m, and 6.5 m away from the jujube row, in five successive soil depths, i.e. 0 —20, 20 —40, 40 —60, 60
—100 and 100 —150 cm, to determine the spatial distribution of soil total nitrogen (TN) , nitrate nitrogen (NO,-N), and
ammonium nitrogen (NH, -N). The results showed that both horizontal and vertical variances of the distribution for soil TN
and NO, -N in JIE were significant at harvest of wheat and maize However, no spatial variance was found for the distribution
of soil NH, -N. The variance in soil NO, -N was greater than that in TN and the characteristics of their spatial variance was
also different. Along the 0 —150 cm soil profile, soil TN first decreased, then increased with the increase in soil depth.
The lowest soil TN concentration occurred in 60 —100cm soil layer. The characteristics of spatial variance of NO, -N were
more complex than that of TN. Within 2m (at wheat harvest) or 3m (at maize harvest) to the jujube tree row, soil NO, -
N concentration was the highest at 40 —60 cm, then it decreased with the increase in soil depth. The variance of NO, -N
was greater closing to jujube row, whereas TN was more consistent. The results showed that fertilizer application positively
affected the horizontal variance of soil TN and NO, -N, while N uptake had a negative effect on it. N uptake, followed by

N application rate and soil water content, was important factors influencing the spatial variance of soil TN. To the spatial
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variance of soil NO, -N, order of the influencing factors in importance was N application rate >soil TN concentration >N

uptake > soil water content.
Key Words: jujube-crop intercropping ecosystem; total nitrogen; nitrate nitrogen; distribution; spatial heterogeneity
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Fig. 1  Spatial distribution of TN in various soil layers at wheat Fig. 2 Spatial distribution of TN in various soil layers at maize
harvesting in JCIE harvesting in JCIE
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Fig. 3 Spatial distribution of nitrate nitrogen in various soil layers at Fig. 4 Spatial distribution of nitrate nitrogen in various soil layers at
wheat harvesting in JCIE maize harvesting in JCIE
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Fig. 5 Spatial distribution of ammonium nitrogen in various soil layers Fig. 6 Spatial distribution of ammonium nitrogen in various soil layers
at wheat harvesting in JCIE at maize harvesting in JCIE
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Table 1 Path analysis of influencing factors and horizontal variance of soil N
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Dependent Influencing Direct 3¢ path i3 path i3 path 3¢ path Total path-
variable factor path-coefficient X1 X2 X3 X4 coefficient
4% Total N X1 0.0999 - — 0.1270 - 0.2269
X2 0.4231 - — -0.1795 - 0.2436
X3 -0.5244 0.0242 - - - -0.5002 *
HAR NO; -N X1 0.1446 - — -0.1351 0.0346 0.0441
X2 0.3005 - — 0.4917 0.0621 0.8543 **
X3 -0.2523 -0.0373 — - 0.0134 -0.2762
X4 0.2837 - — 0.0248 - 0.3085

X1 +3E5 /K& soil water content, X2 : B i [l & N opplication rate, X3 : Z XMW W& N uptake, X4 ; + 3L E S & Soil TN concentration
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