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* Soil supports the lives of 6550
million people on the earth.
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How?
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Plant production, Water retention, Organic
matter and pollutant decomposition
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Positive and negative charges in soil
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Clay and humic substances
load large amount of
negative charges.
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Clay minerals and humic substances

¥ +8i L1 What is clay mineral ?
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FEREE L1 What is humic substance ?
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They are responsible for fertile soils.
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(Imogolite and allophane)
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Soil organic matter and clay minerals
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EKFREDER 197x105 ko

AKRPDER 3.9x10 b (RIEFERDSHSTFE)
TIE-HBRkRE - BIF 4x10M ko

TIEFDOER 7 x10° k> (=70 Gt, 700{&Et)
fEEAEBDEER 1x100°k> (=10Gt. 1001Et)
SMMERETE 1.8x108 b/ (=0.18 Gt 1.8 {&Et)
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Abundance of N on earth

Location Abundance of
Nitrogen (ton, Mg)

Total on earth crust
Atmosphere

Soil and Ocean

Soil

Biota on terra

Biological fixation

197x10%°
3.9x10%
4x10%4

7 x10%°

1 x1010
1.8 x108

In spite of enormous abundance, amount of available N is very scarce.
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Role of soil in nitrogen cycle
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* Hardly available nitrogen can be transformed
to available forms in soil
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Nitrogen fixation
W22 2% [E E  (Biological)

] 1/E80007 I > 180 Mil. t /year
JEAEWIRY 72 22 E B (Non-biological)

5 FfH 50005 kv

(Thunder 50 Mil. t /year)
AR [ 8000 b v
(Fertilizer 80 Mil. t /year)
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7/4-'- ——
< %%E%WN 2.4-2.9 0.12-0.33
R STERIMN 2.0-25 0.14 - 0.22
CAVE:] 0.9-1.2 0.05—0.13
BRI E R 1.3-1.9 0.07-0.11
EIRETERIMN 0.9-1.5 0.06 - 0.19
A ER ‘\\\09—13 0.08-0.13

SRE )1 R _

@ﬁaﬂﬂ (x)x@ 1.5-2.0 0.10-0.17
KH 1.5-1.0 0.07-0.15
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=% (kg/ha/4)
IREERIAR 70 - 75
ﬁLﬁﬁ‘\Wﬁ 20 - 25
= (7\%\@ 150 - 200
7K H 100
i 140
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Role of soil in carbon cycle
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Soil is the largest pool of organic carbon.
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Soil organic matter supports the life activity on
earth.
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og/m2 = kg/1000m2

R 0.20

Y Ht 1.04

HR 5.08

EAHK 5.28

LRI 3.68

[EX PN 10.84




Standing crop of soil animal

T #iF| Soil animal in soil
and use o/m2 = kg/1000m?2

Bare land 0.20

Upland field 1.04

Grassland 5.08

Shrubs 5.28

Trees pref. sunshine 3.68

Trees pref. shadow 10.84
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R Eijﬂ%@{é' {Zliiﬁ/ Hl2 (dtiR, 1976)

PERE | ErEm | =M jiibie
A

REEY | 73 16 19

EX3S3X
ASIL 150 | 65 | 3.7

ME L2
EL¥ 1 76 | 5.0 | 93

7=
SR |53 | 81 | 58

MR (<109 | 13 7.0 1.4
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7~ = = X (Amynthus
‘agrestis)

{*xE&: 80-200 mm BEADMADIRE
BEEERE: 100-500 mm
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E R 0.2-0.6%12.3-4.6%
1) 0.04-0.1 1.7 - 4.0 %

%0




co,
H,O

NH
NO, ~

Inorganic comp.

YRV ¥ — Light energy
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HAEIY herbivore (—INEE) )
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REEW carnivore
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JEHEAY) saprophytes (&)
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#4571 7 )L Nutrient Cycle
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Retention of water and air

SRS (GRAK - Bl - )
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Aggregate structure (Forest, grassland, upland field)

ANy

Paddy field (preventing flood, stable supply of water resources)



TIED =% (Three phases in soil)

Minerals

HEFEY) ~

Organic matter /) ] #H
Solid phase

X AH
Air phase

e b Liquid phase

X5—1 TEO={HDOEXX
(&H - =F, 1977)



~ Water
7k @(%/”f‘ purification

A N> Filtration

& Adsorption
e D4 R OM decomposition
iE R b Ak Nitrification

i &= Denitrification

NG LV E S Phosphate
adsorption
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Decomposition of pesticides in soil
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KM% 0~1H 0~2H
AILZYT 0~3 H 0~3 H
ZB0o420a=)L 3~1H 0~1H
AT/ /1~14 H 3~/ H
2x/7HhILT 1~14 H 99~114 H
A I 0~16 H 3~5 H
J— MFF > 13~16 H /1~14 H
2T FF 13~20 H 30~45 H
va) 1A% 14~21 H 14~21 H
NMIZILZ) Y 30~50 H 10~15 H
OART— k 30~60 H 1~30 H




