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Location Total Available Exchangeable Cation (cmol/kg) Sand Clay CEC

catl P (ppm) K Mg eCEC (o) (k) /Clay
mr21)h

/M 1.3 0.11 03 09 42 60 17 25

mr21)h

05 AR 05 27 103 48 29 36
BE7rOoT7KE* 14 0.13 04 55 178 34 38 47
BADNKEA* 3.3 0.29 04 28 129 49 21 61
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Benchmark site at Nigeria,

Guinea Savanna zone, near

Bida city.

Emikpata river watershed with
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Geology: Nupe sand stone,
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7 ) NDOFBEEELEBEDRILK &
FI2UhEE Y NSLUET7IVHIZEITSHEEI0ER(1970-
2000F) DAFDEEEDEAL (BEAI100A ) (COREID
AO#E2.568)

OMEEE +BAE kOO w
eH (\‘131E = Sub West TOAY BA 3:(’\1
7 | ub °s 7] Ex .
A7 2')7 LR Sahara Africa 8 Y L

1970  5.5(4.7+0.8) 3.1(2.4+0.7) 11.8 5.0 104 80 124

1980  8.5(6.142.4) 6.0(3.3+2.6) 139 6.5 112 7.6 137

1990 128 8.4 (5.8+2.6) 234 7.9 13.1 10.6 209

(9.7+3.1)

2000 182 (12+6.6) 12(7.4+43) 271 92 182 132 313

=PI R 3.4(2.5+

_|_
2000/1970 3.3) 3.8(3.1+6.1) 2.3 1.8 1.8 1.7 2.5

FAO STAT 2002



Table 3 Per capita paddy consumption (FAOSTAT 2004, World Food Statistics and Graphics, http://

worldfood.muses.tottori-u.ac.jp/graph/index-e.html ) Unit: 1,000
Year 1961-1970 1971-1980 1981-1990 1991-2000 2001-2003

Ghana 14 14 (101) 11 ( 82) 23 (167) 38 (278)
Nigeria 9 15 (171) 30 (329) 37 (412) 48 (530)
West Africa 28 33 (118) 41 (145) 44 (159) 56 (201)
Africa South of 21 24 (112) 27 (126) 27 (129) 32 (153)
Sahara (SSA)

Thailand 292 288 ( 98) 253 ( 87) 230 ( 79) 234 ( 80)
Indonesia 161 195 (121) 248 (154) 260 (162) 257 (160)
Bangladesh 282 248 ( 88) 247 ( 88) 248 ( 88) 279 (99)
Asia Developing 129 139 (108) 151 (117) 155 (120) 154 (119)
Japan 181 149 ( 82) 128 ( 71) 113 ( 63) 104 ( 58)
World 81 89 (110) 97 (120) 100 (124) 101 (125)

* Figures in parenthesis are relative percentages when 1961-1970 adjust to 100
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Yield (kg/ha)

Performance of elite upland varieties in

Forest and Savanna ecologies
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Shifting Upland Paddy
Cultivation in Guinea Highland
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Relative Elavation (m)
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1999

Depth of ground

175-
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39.2
30.3
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149.2
267.3
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224.0
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1271
161.3

133.5
69.8

water level (cm)

Transect line
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Mean grain yield for “Sawah’ adopted farmer- groups

Farmer-group
Adugyama- A
Adugyama- B
Biemso 1 - A

Biemso 1 - B

Biemso 1 - C

“Sawah” mean

Traditional "

2001

4.0
4.4
4.8
4.7

4.5
0.9

Paddy Grain Yield (t/ha)

2002
4.7
4.8
4.7
5.7
4.5
4.9

1.0

* Fields partially destroyed by floods

2003
3.8
5.5
4.8
5.9
5.4
5.1

1.0

2004
5.0
5.5
5.5
0.5
5.5
5.6

1.1

2005

4.5%

4.8%
5.4
5.5
5.1

1.1



Estimated revenue of farmer groups per hector

Gross Net
Paddy Revenue Production ~ Revenue

Farmer-group yield (kg)  (US$) Cost (US$)  (US9)
Adugyama 4334 1712 428 1284
Biemso 1 - A 4675 1847 350 1497
Biemso 1- B 4736 1871 324 1547
Biemso 1 - C 4675 1847 349 1498

Source — Information provided by each farmer-group. HEHDIXFS5000F /)L +HFEE
2500k )L+ AFHL2500k JLZ50ha FE DM ATEET B, 2008 )L/haDEIMERETS
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Rice variety

Varieties could

solve the main

problems in Asie
Is this also

true in SSA?

and Rice with Sawah Systems

Water in

a‘l‘/) | Water out
Sawah 1s a man-made, improved rice-growing environment

with demarcated, bunded, leveled, and puddled fields, for
water control. Sawah is soil based eco-technology

Because of diverse soil, geology, topography, hydrology,
climate, vegetation and socio-cultural conditions, the
technologies for sawah development and management are
very diverse. Therefore we have to research and develop
the technology to accommodate in diverse SSA ecology.

Fig.2 Rice (variety) and environment (Sawah) improvement Both
Bio & Eco-technologies must be developed in balance
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NRE/MEH 28 1T 47K B D 5k BY & 2 11 D FT
1ha sawah = 10—15ha of upland

{3 K D [EFiE 7K Fi@(Sawah)

miEL (%) 95 % 5 %
ILE (t/ha) 1-3 3-6
4 D FFf 4 * 1 : 5
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No proper English Technical Term to

describe 7K H (suiden)

My Proposal
7K B (suiden) =SAWAH (Malay—-Indonesian)

English  Indonesian Chinese (G£F)

Plant Rice Nasi x, 8, F8
Paddy < -Padi ke
Environment |? (Paddy) " Sawah 7K

Paddy soil science=f§ L iEF#/KHITIEZF
Paddy yield: £JIXR =
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Valley du Kou, BurkinaFaso, Feb. 2006
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= < ') E®DOffice du Niger® KIFIEE M TRIER D E S

o [T AR | R | (EER kg || IR
fi (ha) (ton) (t/ha) | (ha) L | MR | RS y :Eff/
73/74 | 40,139] 83,128 2.1 3,672 10.93
74/75 | 40,774| 86,000 2.1 4,153 9.82
75/76 | 39,916/ 90,000 2.3 4,367 9.14
76/77 | 39,567| 94,400 2.4 4,542 8.71
77/78 | 37,946/ 101,000 2.7 4,751 7.99
78/79 | 36,557| 95,000 2.6 4,863 7.52
79/80 | 35,104| 62,314 1.8 4,985 7.04
80/81 | 35,589| 69,290 19[ | & 5,107 6.97
81/82 | 36,896| 65,992 1.8 Y 5236 7.05
82/83 | 35,181| 56,524 16| | s 5484 450 6.42
83/84 | 36,920| 64,663 1.8 5,741 1,773 13 6.43
84/85 | 38,154| 64,086 1.7 6,665 3,778 15 5.72
85/86 | 39,433| 82,957 2.1 8,490 5,886 17 4.64
86/87 | 39,910/ 88,011 2.2 9,282 7,898 16 4.3
87/88 | 42,125| 98,194 2.3 9,972 9,617 20 4.22
88/89 | 43,352| 97,796 2.3 9,459 9,880 23 4.58
89/90 | 44,251| 106,593 2.4 9,621 10,872 31 4.6
90/91 | 43,872| 143,938 3.3 9,973 12,452 41 4.4
91/92 | 44,435| 180,909 4.1 10,465 14,637 53 4.25
92/93 | 44,843| 208,541 4.7 10,864 16,870 56 413| 5533| 5533
93/94 | 45,442 222,634 4.9 11,159 18,455 84 4.07| 5492|3440
—>| 94/95 | 44,950 290,978 4.6 11,842  19,190| 106 3.8| 5940 4055
95/96 | 46,407| 232,206 5.0 13,235  20,790| 168 351 7071|3931
96/97 | 47,984| 246,112 5.3 13,767|  22,170| 209 3.49| 8508| 4379
97/98 | 49,314 267,186 5.5 15441  29,106] 236 3.19| 7591| 4034
—— deraluation of CFA

(Office du Niger, 1998)
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Increase in the number of farmers
and ————"ye years

mmmmm No of farmers

25 120
s 20 —100
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k= —80 GE)
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N —60
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b
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2001 2002 2003 2004 2005

III field sizes
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%ﬁ@ﬁﬂﬁf@ﬁ1ﬁéﬂf%@%émm ﬁk&%:y%@@@ﬁif
yarBtdd  RAKH, HRDH~DOEITH L. ﬁﬁr@ﬁl 1R 9 BEIC & 55K,
RAA, BHA, ROTHA, A o7 —t7 FRBHAH, 7 abrﬂﬁﬂ%a%

KK HEFE D12 IR

[S]>[L]> [F]>[W]>[U]
S I N\SOTI7VHDRMEBIIF25EBEAIZI—ILHAN., B TIBERERANTOT
D5—1057D1ENENEDH  FOTFDIERMICHERTTZYISUORMNGEEEZE DRI S
.2 THD, COHER. 2EMEREDI10% LU TUAEM /KB IZEERKAIRETHLNHTE

b, EAKEE DA O LIEDM/PNGEELKAN DEIZELY  EOHMDEHERSIEN
DETHD, TEHDI0%LUTDEMHENEELLS,



Lf20£-(1984-2003£
EECAEEHDOMEFEL20158

0)/'_

DT I)AZBITAEHIELERE
ECADTFRIIZEDCHE

(WARDA strategic plan in 1988, African rice initiative 2002, Sakurai
2003, WARDA strategic plan 2004, FAOSTAT 2005)

Vet I+ ETE EES IR E (t/ha)

(B /3ha) (BFF)

1984 1999/03 2015 | 1984 1999/03 2015 | 1984 1999/03 2015
g 1.5 1.8 20 |15 1.8 2011 1 1
TIK{EH 053 1.8 3.0 [0.75 3.4 70114 20 24
Fig
SEEKFE 1023 056 0.80 |{0.64 1.9 30128 34 38
=X11 26 47 60 |34 7.7 14 {13 1.6 24
[EFRDE |57% 40% 30% [42%  23% In B8 (S H R TE
5 (%) 13% L
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$ITHNST IS IEIE D5 7 E

(Hekstra, Andriesse, Windmerjer 1983 & 1993, )

K DFELE miEZ(BAha) Percentage(%)
R 16.5| (3?) 7 (18%)
PR e K 1K 3t 107.5| (27?) 45 (2%)
O R 30.0((57?) 12 (17 %)
IMEHE (B L

) 85.0 (1%7) 36 (12%)

FRFEDAHVIARDIEITE B 1L KH (Sawah)BF I e EiE

DHEENE (B AL HAha)
HAEDENR—VERDTIS%IETOTIZHHL. 1{EhaDZE /KB
XATWS, 7I2VIDEARA—=VERIITOTDHSTD1.,15%TH
BHDTERAR2000FhaDERKARFERTUIPILHAHTESINS,




o 6’?. Primary forest)
s
4‘1:’-

(Secondary forest)

B DI BOFE/EH D
TIEDEREZEL (Fallow)

Weed of Acheampong
(Chromolaena odorata)

( Mixed\[ropping field) < | | (Caca\c\)/farm) J/

(Rice field)

Potrikurom
lowland traditional
rice plot (T5)

Hard compacted Tayer

Concentration (%) Cor}::ne;;:g’;lon Concentration (cmol(+)/kg) (g/cm3)
5 6 7 0 2 4 0 02 04 0 2 4 0 02 04 0 5 10 0 04 0.2 1 1.5 2
E 20|
£
2 a0/
&)
60 L pH Total-C Total-N - Available-P g Exch. K i Exch.Ca - Exch. Na Bulk density

@ ... Primary forest plot W ... Short fallow plot A ... Lowland rice plot
O ... Cacao farm plot [J... Mixed cropping plot

A—FHArOEBINEKGEOMB T MR AETIRZOIEXE
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Measurement of a Rate of Soil Formation in a Watershed

Rate of Soil Formation (t/ha/y) = Annually newly formed soil weight in ton per ha

- Geo-chemical Mass Balance Equations to Calculate the Rates of
Soil Formation (S) and the Rates of Rock Weathering (R)

Ri XR - SiIXS = DDiI - PPI
Rock Soil River Precipitation
Ri: concentration of i-th element in mean rock (g/t) R: Rate of Rock Weathering (t/haly)
Si: concentration of i-th element in mean soil (g/t) S: Rate of Soil Formation (t/haly)

Di: concentration of i-the element in river discharge (g/t) D: Amount of Discharge(104ton/haly)
Pi: concentration of i-th element in raifall (g/t)

P: Amount of Rainfall (104 ton/haly)

Examples in G. Gadut watershed, Indonesia

Na
K
Ca
M
A
Fe
Si

Rock Soil
(RiXR) (SiXS)

520XR — 2.72XS
3.6/ XR — 236XS
3.06XR — 0.68XS
1.28XR — 0.63XS
7.92XR — 8.39XS
400XR — 3.29XS
26.33XR — 27.23XS

R=

River Precipitation
(DiXD) (PiXP )

2.14X9.15 — 2.52X3.20
2.14X0.70 — 2.52X0.35
2.14X6.79 — 2.52X1.20
2.14X1.64 — 2.52X0.13
2.14X0.27 — 2.52X0.02
2.14X0.03 — 2.52X0.02
2.14X7.38 — 2.52X0.17

2.8(t/haly) S= 1.3(t/haly)




AR E R . B2aRvl. HEA R: BHEEIEE (t ha.y)

. . S: TIEAREE (thay)
Ek\ ﬂ}”@mg}%ﬁk@%é\ Si DDi -PPi
Z N: N:
DDi - PPi = Ri XR-SiXS " e
si'® | b DT 35 =ra +1Z
o bx G.Gadut(A YRR 7) Mnf o
Ti x Ti
Ca\ [, R=2.8 S=1.3 (t/haly) s XS h
' _ P P
NM% o Rw = B'
5 m Fet B —
- o R ik & — PERR .
:lzﬁb\b@’.)?h'%\ Z DDi— PPi .
= — 4 Mn
REDKESHTRY A0 (10%g / ha)
Si ] :
cietk N Ri  DDi-PPi
. _ 2 p I
Z(x,y)=2.8x—13y
1 - |1 | xR |
|

Y
40
Si: 1% (g /1)

%

Ri: &5 (g/1) (fEZ=—13)

12535032289 =%



Rate of Soil Formation and Rock Erosion

at Japan, Indonesia, North America Watershed

i Japan '
lu River p lu River (1994, 2004)

(Granite) (Tuff) North America
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