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Abstract

Water holding capacity, soil physical properties and organic matter properties in abandoned
terrace paddy fields were investigated in order to evaluate the effect of afforestation on water
conservation function. We studied 12 abandoned terrace paddy fields where sugi (Cryptomeria
Jjaponica ) or hinoki (Chamaecyparis obtsusa) were planted. The stand ages ranged from 12 to 33
years. The water holding capacity and permeability of surface soil in abandoned terrace paddy
fields increased with increasing stand age. They became almost equal to those in artificial forests
of sugi or hinoki in mountainous area about 30 years after afforestation. The water holding
capacity correlated with soil carbon content and can be predicted from the stand age and carbon
content at the organic layer by multiple regression analysis. Increase of the stand age indicates
increases of litterfall, carbon content in mineral soils and activity of soil fauna. As a result, soil
aggregate develops well so that the water holding capacity increases. Comparing similarly aged
stands, the water holding capacity and carbon content in mineral soils were greater in lower
carbon content at organic layer. This suggests that decomposition of litterfall is important for
the water holding capacity. These results suggest that water conservation function in soil of
abandoned terrace paddy fields would be elevated following afforestation.
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Table 1 Soil profiles of afforested terrace paddy fields
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cm mm * o DEER%
b A 0-12 10YR4/3 10 SB N V V F —
Cl 12-29 7.5YR4/4 21 — N N N V 80
(PR 13 48 C2 29-40+ — 31.8 — N N N N 90
Al 0- 3 7.5YR2/2 2.2 SB, CR N N V V —
g A2g 3-15 5Y4/2 13 SB N N V F —
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. Ag 0-11 2.5Y4/3 12.4 SB, MA vV V F F —
]
B 11-18 10YR4/4 16 AB N V V F —
fin 30
(Pl 30 48 C 18-50+ 10YR4/6 16.6 — N V VvV V 50
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Table 2 Results of the water holding capacity, soil physical properties of surface soil (A-horizon) and
soil organic matter properties in terrace paddy fields following afforestation

Site a b c d e f g h i j k 1
LB 2F  Z2F RF bv/F, RF 2 F 2 F Z2F  2Z2F¥F 2F  ZAF b/ F,
A ¥ 2%
et (4F) 12 13 20 23 25 26 28 28 29* 30 31* 33
FkEE (mm) 30 25 28 44 46 51 40 45 36 50 49 61
AW (mm) 22 18 27 27 27 44 32 34 19 23 22 39
BW (mm) 8 7 1 17 19 7 8 11 17 27 27 22

KS (cm/s) 5.7X107% 4.6X107% 2.1X107% 8.1X107% 1.9X1072 5.1X1072 1.1X1072 4.2X1072 2.2X1072 4.0X1072 3.0X10°2 3.3X10*
BD (Mg/m?) 0.84 0.99 0.85 0.71 0.76 0.64 0.69 0.62 0.83 0.60 0.73 0.69

LP 0.04 0.05 0.08 0.18 0.07 0.22 0.07 0.12 0.07 0.16 0.07 0.12
MP 0.12  0.09 0.08 0.11 0.10 0.14 0.11 0.14 0.12 0.15 0.10 0.17
SP 0.08 0.06 0.07 0.05 0.08 0.06 0.10 0.09 0.07 0.06 0.07 0.09
FP 0.44 0.43 0.45 0.37 0.46 0.36 0.46 0.40 0.40 0.40 0.48 0.34
FC 0.52 0.49 0.52 0.42 0.53 0.41 0.56 0.49 0.47 0.46 0.55 0.43
TC (t/ha) 34 22 58 55 72 40 57 59 59 52 78 89
SC (t/ha) 34 20 52 53 68 31 48 52 50 44 72 86
OC (t/ha) 0.4 2.3 5.9 1.8 4.2 8.6 9.3 6.7 8.8 7.8 5.7 3.2
CC (g/kg) 29 14 34 32 48 20 55 48 27 40 53 65

AW, £@L (AE) ofk7EE ;BW, MEL (BELUT) OfKEER;KS KBl (A ORMEKGRE
BD, £fg 1 (Afg) OFEE;LP, XEL (A OKRAKEE (0~—0.4kPa) ; MP, £fE 1 (A& DhfLER
# (—0.4~—6.2kPa) ; SP, XK@ (AJE) D/NLERE (—6.2~—49.1kPa) ; FP, KETLT (A8 OHIFLIR
L (—49.1kPall M) ;FC, #E+ (A OEEAKE (—6.2kPa DIKfEE/KE) ; TC=SC+O0OC ; SC, §i
BB (FES30cm) DORFEITHE; OC, HEAHYE (AoE) ORFEITHE;CC, XElL (AB) DKR#ES
HRx, rEEP SO EED

R-3 kAR E TEYE RO T IEE YR O HBIR L
Table 3 Correlation coefficient between water holding capacity and soil physical and organic matter
properties

AN i BD LP MP SP FP FC KSst TC SC oC CcC

kAR (mm) 0.82** —0.81* 0.59* 0.71* 0.12 —0.52 —0.42 0.70* 0.67* 0.64* 0.22 0.63*

# o p<001;% p<0.05;T, KS 3% E % HH
sl E2 TSN EEL

R4 KRBT OEMEKGEE TIEYE R O 3G YR E O HHBE R EL
Table 4 Correlation coefficient between saturated hydraulic conductivity of surface soil and soil
physical and organic matter properties

N BD LP MP SP FP FC TC SC oC cC

KS' 0.78* —0.72"* 0.53 0.53 0.05 —0.33 —0.28 0.53 0.43 0.64* 0.39

*, p<0.01;% p<0.05;", KS IIHEZ L O % (EM
HERE2 s bDEFEL
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Fig.5 Change in saturated hydraulic con-
ductivity of surface soil (A-horizon) of
abandoned terrace paddy fields fol-
lowing afforestation
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