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Abstract: [ Objective ] In order to explore the reduction effects of native arbuscular mycorrhizal fungi (AMF) and intercropping
reducing on the N loss from of nitrogen forms in purple soil-water interface in purple soil, a field experiment of runoff simulation
under natural rainfalls was carried out in a field of purple soil, in an attempt so that to provide a theoretical basis for protecting the
water environment and mitigating slowing the agricultural non-point source pollution caused by the nitrogen loss of from purple
soil slope farmlands. [ Method ] The experiment was designed to have different planting patterns or mode [monocropping of
maize (MM), maize/soybean intercropping (MSI), and monocropping of soybean (MS)] and different mycorrhizal treatments
[inhibited (MI) and non-inhibited (NM)]. Samples of runoff and lateral infiltration were collected seven times during the rainy
season for analysis of forms of Nitrogen (N) and their concentrations therein, and further for comparison between the treatments
in effect on changes in form and translocation of Nitrogen. [ Result ] Results show that lateral infiltration or subsoil flow was the
main path of N loss from soil-water interface in the purple soil, and nitrate N was the main form of N lost with the subsoil flow.
With sampling going on, the concentrations of total N and nitrate N in runoff fluctuated along a rising trend, while the
concentration of ammonium N rose firstly and then declined. The concentration of total N concentration in lateral infiltration
exhibited a trend of descending firstly, and then ascending and descending again, while the concentration of nitrate N did a gentle
descending trend, but the concentration of ammonium N did a gentle trend of increasing first and then decreasing. Among all the
composite treatments, Treatment NM+MSI was the lowest in concentration of total N and ammonium N in runoff and lateral
infiltration and hence in total N loss, and significantly lower than all the other treatments. Treatment NM+MSI was 13.4% and
20.3%, respectively, lower than Treatment NM and Treatment MI in concentration of total N in runoff, 56.5% and 48.7%,
respectively, lower in concentration of total N in lateral infiltration, 50.1% and 43.5%, respectively, lower in total N loss, 10.0%
and 16.7%, respectively, lower in concentration of nitrate N in runoff, 51.3% and 42.9%, respectively, lower in concentration of
nitrate N in total N loss with runoff, 10.5% and 26.0%, respectively, lower in concentration of ammonium N in runoff, 21.7% and
30.2%, respectively, lower in concentration of ammonium N in lateral infiltration, and 29.6% and 33.7%, respectively, lower in
concentration of ammonium N in total N loss with lateral infiltration. [ Conclusion ] All the findings indicate that native AMF and
maize/soybean intercropping has a certain potential to reduce nitrogen loss from the purple soil via soil-water interface.

Key words: Native arbuscular mycorrhizal fungi; Intercropping; Purple soil; Soil-water interface; Nitrogen form
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Table 1 Effect of native AMF on N uptake efficiency of roots and different forms of nitrogen in runoff and lateral infiltration
- . N o e 5
PR A L L A T B A R M 22
Reduction in runoff / (mg-L™") Reduction in leakage / ( mg-L™")
Comparison of Planting Difference in N uptake
mycorrhizal treatment mode efficiency of roots / ( ug'mg ')
TN NO;-N NH;-N TN NO3-N NH}-N
MM -0.41 0.61 0.50 0.05 -1.20 -5.16 -0.03
MI —1.47
MI-NM 0.41 0.28 0.09 1.59 0.78 0.15
SI -1.85
MS -0.34 0.33 0.23 0.05 -2.70 —4.03 —0.11

TE: FPHORZE S AR R AR, 30 B A BE AR R RO AR (38 ) 20 2k i 5 R A T A BE AR AR R A
WRCR R a2 (Mg ) FR R # A 2518 . Note: The difference or decrement in efficiency was obtained by subtracting root N uptake
efficiency and mean N loss with runoff ( lateral infiltration ) in NM treatment from their respective ones in MI treatment under the same

planting mode.
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Table 2 Effect of intercropping on N uptake efficiency of roots and different forms of nitrogen in runoff and lateral infiltration
N o R M 2 (e W E ol A
T AR A 2 FPAFRAR A L A
Difference in N uptake Reduction in runoff / (mg-L™") Reduction in leakage / ( mg-L™")
Mycorrhizal Comparison of
efficiency of roots / B THAS A AR B HEESY A AR
treatment planting mode
(pgrmg™) TN NO3-N NH}-N TN NO;5-N NH}-N
MI MM-MSI -2.51 0.47 0.36 0.01 3.60 -0.54 0.04
MS-MSI -10.94 0.36 0.20 0.13 0.38 -0.86 0.01
NM MM-MSI -3.57 0.27 0.14 0.06 6.39 5.76 0.22
MS-MSI -12.45 0.44 0.25 0.17 4.67 3.95 0.27

TE: R RCR SN A R R BT , BAEFR (BAERE ) ARPEAYAR R AR RCR S AR ia (M%) PRy k4 5 MIAE
AbFH AR R AR AR (8 ) PR w25 H. Note: The difference or decrement in efficiency in the table was obtained by

subtracting root N uptake efficiency and mena N loss with runoff ( lateral infiltration ) under intercropping from their respective ones under

monocropping of maize or of soybean, both under the same mycorrhizal treatment.
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Table 3 Total N loss and its distribution ratio in runoff and lateral infiltration relative to treatment

ST i M LR fE /SR o

TR AR A B Fp A = Total loss / (mg-L™") Loss in lateral infiltration/Total loss /%
Mycorrhizal treatment ~ Planting mode BA THAA BARA BA HAR A
TN NO3-N NH;-N Total N NO;-N NH;-N

MM 12.70a 6.83¢ 1.31ab 79.6 72.5 55.1

MI MSI 8.63b 6.65¢ 1.25b 75.4 77.1 54.2

MS 9.38b 5.99¢ 1.39ab 73.5 71.3 49.5

MM 13.29a 11.49a 1.28b 85.1 88.0 58.3

NM MSI 6.64c 5.59¢ 1.01c 74.1 77.9 52.4

MS 11.75a 9.79b 1.44a 81.6 84.8 55.1
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