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Effects of Alfalfa Cultivation on Soil Erosion and Maize Production
in Highland Agriculture

Bak Gyeryeong*, Lee Jeong—Tae
Highland Agriculture Research Ingtitute, National Institute of Crop Science, Pyeongchang 25342, Korea

Abstract

Soil conservation management is necessary for sustainable agriculture, in highland areas, and cover crops are one of the
best soil conservation methods for slopes. In this study, we evaluated the effects of alfalfa cultivation on maize production, as
well as soil conservation and quality. There was an outstanding soil conservation effect with alfalfa cultivation in the fallow
and maize growing seasons. In particular, alfalfa cultivation reduced soil loss by up to 98% compared with bare field. It also
increased the activities of soil microorganisms and the supply of organic matter. Maize production with alfalfa cultivation
showed no significant differences in yield. In conclusion, alfalfa is an advantageous perennial cover crop in highland
agricultural slope areas, which can have positive effects on soil quality and conservation, as well as maize production.
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Table 1. The characteristics of Alfalfa after over-wintering on June

Coverage rate (%) T-N (%) T-C (%) C/N Total fresh weight(kg/10a)
100 % 3.7 43.0 11.6 4,566
Table 2. Soil chemical properties of experimental field
K Ca M Na
Sampling time Treatment pH OM. P,0; L EC
(1:5) (g/kg) (mg/kg) cmol/kg (dS/m)
Before experiment Pre-processing 6.7 28.9 257 0.4 9.3 1.6 0.1 0.2
Bare field 6.8 314 265 0.4 9.1 1.8 0.1 0.2
2 years after
Alfalfa 6.7 414 208 0.7 8.7 1.8 0.1 0.2

* Each value is average of 5 replications
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Table 3. Soil physical properties of experimental flat field on April 2019

Treatment Soil depth(cm)  Soil texture Soil hardness Soil bulk density Three phases of soil%)
(Mpa) (g/mL) solid air liquid
5~10 Sandy loam 1.17 45.1 334 21.5
Bare field
25~30 Sandy loam 2.9 1.52 58.7 14.0 273
5~10 Sandy loam 1.25 47.9 252 26.9
Alfalfa
25~30 Sandy loam 29 1.57 60.2 109 28.9
* Each value is average of 3 replications
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Fig. 1. Microorganism activities of Alfalfa treatment (T-test, NS: no significance, ***p value< 0.01, 3 replications).
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Table 4. The soil conservation effects of Alfalfa cultivation on agricultural slope field

Soil loss weight (ton/ha) Precipitation R
Treatment
2% 7% 15% (mm) (MJ-mm)
Bare field 0.344 0.444 1.248
Rye 0.032 0.043 0.042 32.7 91.0
Alfalfa 0.006 0.019 0.012
Bare field 0.065 0.962 1.773
Fallow season Rye 0.037 0.124 0.258 125.8 228.7
Alfalfa 0.017 0.016 0.182
Bare field 0.655 2.839 7.566
Rye 0.081 0.793 1.544 162.2 684.1
Alfalfa 0.046 0.086 1.051
Bare field 1.064 4.245 10.587
Sum of 3 events on Rye 0.150 0.960 1.844 ) i
fallow season
Alfalfa 0.069 0.121 1.245
Bare field 0.030 0.383 0.446
Rye 0.015 0.029 0.007 91.6 353
Alfalfa 0.006 0.005 0.001
Bare field 0.094 0.149 0.532
Growing season Rye 0.010 0.019 0.013 31.9 103.0
Alfalfa 0.003 0.009 0.004
Bare field 1.176 6.094 30.060
Rye 0.112 0.693 1.893 105.2 957.1
Alfalfa 0.182 0.453 0.497
Bare field 1.30 6.62 31.04
Sum of‘3 events on Rye 0.14 0.74 1.91 ) i
growing season Alfalfa 0.19 0.46 0.50

-
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Table 5. The characteristics of maize growth and yield on flat field at harvest stage
(T-test, NS: no significance, * p value<0.05, *** p value<0.01)

Plant Corn
Treatment . . Length Width . Commercial
Total weight Height (cm) (om) weight(g) yield(ke/ha)
Bare field 394.4+53.7 193.4+7.3 203+0.8 44+02 198.4+15.4 1,322
Alfalfa 307.4+50.0 190.2 +4.5 19.7+1.1 46+0.2 201.9+18.5 1,346
T-test * NS ok NS

* Each value is average of 10 replications
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