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Soil Quality Assessment for Environmentally Sound Agriculture
in the Mountainous Soils

- Installation of Monitoring System and Background Data Collection -
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Summary

This study was initiated to build runoff plots, install soil and water quality monitoring
systems and collect background data from the plots and neighboring soils as the 1st year
study of a 5 year project to assess soil quality and develop the management practices for
environmentally sound agriculture in mountainous soils. Eleven 3 X 15 m runoff plots and
monitoring systems were installed at a field of National Alpine Agricultural Experiment
Station to monitor soil quality and discharge of nonpoint source pollutants. Corn and po-
tato were cultivated under different fertilizer, tillage and residue cover treatments. The
soil has a single-layered cluster structure that has a relatively good hydrologic properties
and can adsorb a large amount of nutrient. Concentrations of T-N, NH4-N, and NO3-N
of surface soil sampled in the winter were relatively high. Runoff quality in the winter
and thawing season in the spring was largely dependent on surface freezing, snow accu-
mulation, temperature, surface thawing depth and so on. Runoff during the thawing sea-
son caused serious soil erosion but runoff quality during the winter was relatively good.
Serious wind erosion from unprotected fields after the fall harvest were obserbed and

best management practices to reduce the erosion need to be developed.
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Fig. 1. Lay-out of runoff plots
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Fig. 2. Installation of gutter and flume
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Table-1. Rating curves for the flumes

Flume Flow-depth relationship R?
No.

1 |Q=3.0555H+1.2608H2 0.9996
2 1Q=3.4344H+1.5099H2-0.0422H3  10.9997
3 |Q=-2.2776H+1.706H? 0.9999
4 |Q=-3.1212H+1.6024H2+0.0161H3 ]0.9992
5 [Q=3.9215H—0.5989H2+0.1771H? 0.9971
6 |Q=8.9756H—2.2512H2+0.4507H®  |0.9966
7 |Q=4.8408H—1:0733H2+0.2123H3  |0.9996
8 |Q=2.8022H+1.5999H2—0.0422H°  |0.9996
9 |Q=2.0705H+1.2557H2 0.9951
10. |Q=>5.1464H+1.0932H2 0.9930
11 |Q=-2.1092H+1.4634H2 0.9996

*unit : Q=flow rate( £ /min), H=flow depth(cm).

Table-2. Summarized experimental plot

treatments
I;lzy Crop | Fertiizer Tillge Residue
1 | Corn Chemical Contour 0%
2 | Corn | Chemical+Organic |  Contour 0%
3 | Corn Organic Contour 0%
4 | Corn [ Chemical+Organic No-till 100%
5 [ Corn | Chemical+Organic | Up and down 0%
6 | Comn Chemical Contour 60%
7 |Potato Chemical Contour 0%
8 |Potato| Chemical+Organic | Contour 0%
9 - |Potato Organic Contour 0%
10 (Potato| Chemical+Organic | Up and down 0%
11 |Potato| Chemical+Organic | ~ Contour  |Black vinyl film
mulching 80%
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Table-3. Sampling dates' and runoff plot conditions

Samples Plot conditions Weather
96. 2. 29 Water and soil | Fro?en, snow accu.mulatlon 20 em Cloudy, -2~-3C
+ Drain pool had a little water
96.3.16 | Waterandsoll | L o%m Snow acoumulation 40cm Clear; 4~5C
« Drain pool was almost empty
+ Surface thawing depth O~ 1lcm
+ Snow accumulation 0~15cm
+ 70% of the plots were snow-covered
96. 3. 30 Water and soil ) Snox.rv—melt runoff ) Drizzle, 6°C
» Drain pool was full with runoff water
« Temperature of runoff was 0.6°C
- Heavy soil erosion due to runoff over
| + the frozen surface was observed
Table-4. Soil sample analysis results
Date & sample 96. 2. 29. 96. 3. 16. 96. 3. 30.
Topsolll | Topsoll 2 | Topsoill | Topsoil 2 | Topsoill | Top soil 2
pH 4.57 458 5.25 5.11 5.25 5.17
EC(us/cm) 178.3 148.0 131.0 137.0 53.1 71.4
T-N(mg/kg) 1,456.3 1,078.8 3,130.0 3,070.0 2,200.0 2,260.0
NH,-N(mg/kg) 67.45 67.45 310.16 140.98 | 1,113.70 155.08
NO3-N(mg/kg) 63.94 40455 | 1,099.64 126.88 28.96 14.10
Ava. ons(mg/kg)‘ 8.16 4.04 238.13 384.36 461.96 409.82
OM(%) 5.32 4.22 4.24 452 4.55 4.54
Ca(emol+ /kg) 3.2 0.9 3.52 3.57 3.69 3.18
Mg(cmol+ /kg) 0.57 0.16 0.35 0.48 0.29 0.22
K(cmol+ /kg) 0.75 0.57 2.36 2.07 1.08 1.98
Na(cmol+ /kg) 0.04 0.04 0.08 0.06 0.04 0.04
CEC(cmol+ /kg) 15.78 11.57 12.88 12.68 11.63 11.96
Fe(mg/ke) 500 600
Mn(mg/kg) 73.68 73.68
Zn(mg/kg) 21.13 21.13
*Blanks were not analyzed.
FAEFol HIY B FUE) FHgol  ~1,099.64me/kgel Ao Adglod Az
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Table-5. Runoff sample analysis results
Plot No. 1 2 3 4 5 7 8 10 | 11
Analysis Date
96.2.29 5.16
pH 96.3.16 5.51 6.13 6.46 66.1 6.95 6.39
96.3.30 6.36 6.12 5.85 6.17 6.27 6.44 6.01 6.13 5.07
BC 96.2.29 11.80
(us/em) 96.3.16 64.00 | 28.93 | 42.40 | 36.60 64.70 { 150.60
96.3.30 33.30 | 22.12| 15.78 | 28.67 | 19.99 | 20.74 | 37.10 ( 14.56 | 80.80
T-N 96.2.29 4.05
(mg/1) 96.3.16 4.32 3.24 5.39 4.32 4.32 8.63
96.3.30 1.69 2.26 1.69 3.26 2.82 1.69 4.51 2.26 2.26
NH,N 96.2.29 0.26
(mg/D) 96.3.16 0.86 0.81 0.98 0.91 1.47 1.10
96.3.30 0.57 0.52 0.39 0.39 0.40 0.64 0.85 0.36 0.50
NOo-N 96.2.29 0.08
(me/D) 96.3.16 2.22 1.08 1.27 0.46 2.77 7.21
96.3.30 1.31 1.23 0.89 1.80 1.08 1.09 2.00 0.85 5.00
T-p 96.2.29 0.34
(mg/1) 96.3.16 0.05 0.84 0.42 0.74 1.05 1.60
96.3.30 2.26 1.92 1.02 1.00 1.96 1.07 0.36 0.80 2.21
PO4-P 96.3.16 0.00| 0.0z, 0.02]| 003 0.02 | 0.02
(mg/1) 96.3.30 0.06 0.06 0.04 0.05 0.05 0.05 0.05 0.05 0.00
SS 96.3.16 50.0 51.0 | 315.0 71.0 162.0 | 320.0
(mg/1) 96.3.30 124.0 24.0 1.0 12.0 2.5 1.0 92.0 14.5 15.5

* Samples from plot no. 6 and 9 were not collected and analyzed

** Blanks were not analyzed
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Table-6. Snow sample and nearby stream water quality analysis results

Analyzed | Sample - EC | sS TN NH,N | NOs-N TP POs-P
item date P (gs/ecm) | (mg/l) | (mg/l) | (mg/l) | (mg/}) | (mg/l) | (mg/)
Snow 96.2.29 5.43 6.6 2.70 0.34 012 0.27
Snow 96.3.16 5.78 26.9 12.5 5.39 0.88 0.88 1.01 0.03
Stream | 96.3.30 6.42 31.6 0.5 1.69 0.20 1.22 0.80 0.04
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