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Dynamics of micro-organism and small animals in the soil and their contribution
to crop productivity in cover cropping

Araki, Hajime

12,800,000

The function of cover crop, which is a biological tool for sustainable
agricultural production, was investigated from the biological properties of soil. Cover crops
release nitrogen after incorporation into soil and contribute to the growth of subsequent crops.
Surveys of kind and population soil nematodes have revealed that cover crop has created a
bacterial-dominated environment and improved soil fertility. In nitrogen mineralization, 3
-glycosidase activity and soil microbial biomass, which became indicators of microbial activity,
increased in bulk soil. The farming practice with cover crop and no-tillage also induced microbial
variation, and aggregate size affected microbial species and organic matter degradation. In
long-term practice, Rye (cover crop) and no-tillage system reduced the global warming potential. The

soil properties and productivity were improved by increasing of soil carbon amount iIn soil.



€y

€

©)

C))

€y

@)

©)

Plant

Cover
crops

Rye Rhizosphere

Incorporation ; i
iD icrobiomes

B
s N supply Inorganic N

s

Rye+HV




(1)
HV Rye
CN Rye
15N

Channel Index CI Enrichment Index El

Structure Index Sl

2
2017 2018
Rye HV Mix HV Rye 4
5 Mid Mature
[3-glucosidase (BG) SMB
DNA
BG
(3
HV, Rye,
C/N
1)
HV
HV  Rye
C/N HV Rye C/N 17.6 HV
2:1
HV  Rye HV

2002

Rye



@)

HV
HV
Cl El
2
)]
HV > rye+HV > rye = control
HV  Rye+HV HV  Rye+HV
HV mid
stage 2017 2018
2017 HV
negative 2018
positive
5-10 DNA
15
BG [3-glucosidase SMB
BG [3-glucosidase SMB
Parachlamydiaceae unidentified bacteria
of class SAR202 BG [3-glucosidase SMB HV
Rye+HV positive Rye negative
Bulk soil Rhizosphere soil
| Microbial community, network, and function | | Plant-microbe network || Yield,N,, |
- = — i
g = ?
O

2
3

Relative abundance (%)
=

Rye
\N

5

s =
(o]
g
g2
s
=z
Z
5
]
k1
2
=

Microbial DNA quantity

Rye+HV

BG activity, SMB

Soil inorganic N




4)

Gammaproteobacteria  Pseudomonadales  Pseudomonadaceae OoTuU
(operational taxonomic unit Pseudomonadaceae
B- bglx
Pseudomonadaceae
(%)
GWP Global Warming Potential) 2324 kg COequivalent ha year !

GWP 1037 kg CO, equivalent Mg *
soybean yield HV 421 kg
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