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Slope Field
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Abstract

Our research work aimed to evaluate cover crop effects of winter rye on soil characteristics, soil conservation, and yield productivities
on potato fields with 15% slope during a fallowed period. There were two controls of bared field without any cultivation and conventional
potato cultivation without winter rye. Potato cultivation increased soil pH, organic matter, available phosphate, and exchangeable cation
regardless of cover crop cultivation. Sub-soil, particularly, all components of soil chemical properties showed higher value in winter rye
cultivation than conventional cultivation. Higher soil density was observed on cover crop cultivation than conventional cultivation
resulting from root residues of the cover crop both topsoil and subsoil. Cover crop residues positively affected plant growth and reduced
the amount of soil erosion by holding the soil. Although severe soil erosion was seen in conventional cultivation, winter rye cultivation
declined soil erosion by 47% during the fallow period on potato slope fields. Distinct soil bacterial communities were detected among
treatments and some OTU(Operational Taxonomic Unit)s showed significantly higher abundance in winter rye treatment. Total yield and
commercial rate demonstrated no significant differences while higher tuber phosphate, K™, and Mg®* contents were observed in winter rye
cultivation.
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Fig. 1. Diagram of experimental design.
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Table 1. Soil chemical properties in comparison with cover crop treatment on potato slope field

9 B0k A &

i H oM. P,0 K Ca® Mg*
Sampling Depth Treatment P e £
date (1:5) (g/kg) (mg/kg) cmol/kg
Before Top soil 6.4+0.2 37.3+1.3 29191.0 0.640.1 71419 1.0£0.1
experiment Sub soil 6.4+0.2 27.342.5 215+78.5 0.540.1 6.8+1.1 1.00.1
Bared field 6.5+0.0° 34.7+0.2° 261+3.1° 0.5+0.0° 6.5+0.2° 1.0£0.0°
Top comventional o000 4325050 4324119°  1.0:0.0° 94403 14£0.0°
. cultivation
soil
C
over crop 72£0.0°  36.0+1.1° 550£5.7°  09+0.0°  8.8+0.3"  1.3£0.0°
cultivation
After ANOVA(p-value) ok . - - e
experiment
Bared field 634000  22.3£02° 160+£1.9° 0.440.0°  52402°  0.8+0.0°
ional
gup  Conventional o g gr 2704100 27243.1° 0600  64+0.1°  1.1:0.0°
. cultivation
soil
Cover crop 6.7£0.0°  30.840.7° 385443 08:0.1°  79+07°  1.7+0.2°
cultivation
ANOVA(p-value) sk ok ok ok o

** p-value < 0.01, *** p-value < 0.001
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Table 2. Soil physical characteristics in comparison with cover crop treatment on potato slope field

Sampling date Depth Treatment Soil density(g/mL) Soil porosity(%) ANOVA
Top soil 1.3+0.09 51.3+3.52
Before experiment -
Sub soil 1.6£0.05 40.6+2.08
Bared field 1.3+0.06 48.442.32
Top soil Conventional cultivation 1.3+0.06 50.2+2.37 NS
Cover crop cultivation 1.3+0.02 49.9+0.96
After experiment
Bared field 1.7+0.04° 35.5+1.73%
Sub soil Conventional cultivation 1.5£0.02° 41.4+0.95 *
Cover cultivation 1.6+0.04" 38.6+1.58"
NS: No significance, * p-value < 0.05
A (B 3000

Soil loss(Mg/ha/yr}
=

Bared field Conventional cuitivation Cover crop

2508

2006
1500
1000

¢

Baved field

Qutflowing water (Mg/ha/yr}
o
2

Conventional cultivation Cover crop

Fig. 2. Soil conservation effects of cover crop during fallow period on potato slope field.
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Fig. 3. Soil bacterial diversity changes in comparison with cover crop treatment on potato slope field. ***p-value < 0.001
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Fig. 4. Principal coordinates analysis of soil bacterial community changes in comparison with cover crop treatment on

potato slope field (Jensen-Shannon, Species).
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LDA effect
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Fig. 5. Soil bacterial community in comparison with cover crop treatment on potato slope field (p-value < 0.01, top 30

LDA score, genus).
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Table 3. Yield production and mineral contents of potato tubers regarding cover crop cultivation

1 2: 2+
Yield Corrf;‘:c‘al N C P,0s K’ Ca™* Mg
0, 0,
(kg/ha) %) (%) (%) (mg/kg) (mg/kg)
Conventional g0, ¢73 75414 14£0.0  38+02  4282+81°  17688+1098°  305421° 117357
cultivation
Cover crop 56531368 84411 1.4£0.0  38+0.1  4909+163" 20580+1616°  320421°  1399+87°
cultivation
T-test NS NS NS NS Kok Kok NS Kok

NS: No significance, *** p-value < 0.001

M7 |22} 5718 Fol F7HEE ol 427
= =713 E=d|(Tein et al., 2014; Ayyub et al.,
2019), & ARl A ZA| Al 5Lt kel En|e}t 3}
SR/t E Q| 00, 9 A e oA 271
O 8 U T AR EAEQl TS o Feke] B9
el Zbo} g oAk elat Aol ot mj=2HE A2l
TN 22 T & 4k e AL Hu Rzl &
712 B BT} oloke Ao AzhErk k] )
A AFE VIS, B, e 5 Y
HE=tHObidiegwu et al., 2015). 2 Lof| A w] B2}-5
Helol el e 17 ol NS mope) o
e A0 R 2|, O R T Te] fEl
o R T B e Aei oA TRyl
T R olBbA -8 X1 14| Ty olck 74} A A
o]o] B 7| Al et T, uij5=eke] E2 A7 Al F & H]
W Aol A FE A7) Al TRe] Bkt 1A olA] o
352 QAR Ho] AP ERR.C 2 Aok T
e T2 228 3l et o] 317 v il
e T/ AeR FAEckBak and Lee,
2021a). 214 77 Y M e Ao 2 Qi)
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FE 2 Q7] wiZell of 2] 2ol 4] Hok A7) A<l
A7/} Bask

4 28
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