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Abstract

Almost all agricultural research results could not scale up to farmers’ fields during last 50 years in Africa. Thus, the
Green Revolution (GR) is yet to be realized. To increase rice production, both “varietal improvement” and “improvement
of ecological environments” are equally important. The two technologies are complementary each other. However,
“sawah” research and development to improve farmers’ ecological environments have been largely neglected in Africa.
We could finally develop sawah ecotechnology package based on the long term action research in Nigeria and Ghana
during 1986-2011. The technology makes possible farmers’ themselves to develop their personal irrigated sawah systems
and to produce 20-50 tons of paddies (equivalent to $10,000-25,000) per season using one powertiller ($4000) within
three years. The technology was successfully tested at 50 sites and 100 ha in Ghana and 100 sites and 200 ha in Nigeria.
The sawah technology has four components of skills, i.e., (D site selection and site specific sawah system design. @

efficient and low cost sawah development using appropriate mechanization, such as power tiller, 3 sawah based rice
farming using basic three GR technologies, i.e., good variety, fertilizer and irrigation, to sustain paddy yield >4t/ha,
(1V). Socio-economic skills for rice farmers innovative empowerment for endogenous extension of Sawah ecotechnology.
Immediate our target is to scale up the sawah ecotechnology from the testing & demonstration stage to the point of total
dissemination and rapid expansion, i.e. 500 sites and 5000ha at inland valley and flood plains in all 10 states in Ghana
and 26 major states in Nigeria, respectively. Traditional ODA-based development of such scale claims more than $100
million only for development and no sustainable management as well as endogenous expansion. This sawah
ecotechnology, however, makes realize the same scale of development using less than $10 million with accelerated
endogenous development because of the on-the-job training of 500 sawah farmers at the same time. If we can train 500
sawah farmers, 5000ha of personal irrigated sawah can develop, then this 5000ha of sawah development can train
additional 2500 sawah farmers, which resulted in 25,000ha of sawah development in next phase, and so on.

Keyword: Endogenous Rice green revolution, Sawah ecotechnology, Farmers’ self-support efforts, Sawah hypothesis 1
and 2, Watershed Agroforestry, ODA disruptive innovation
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RIBT 7V A EFTINTT 7Y HOBESOEDOAND, —ABEVRBEE, WAZSLHER kg/f - ) OFE (FAOSTAT 2012 £ 7)

IE H /4 1961/65 | 1965/70 | 1971/75 | 1975/80 | 1981/85 | 1985/90 | 1991/95 | 1996/00 | 2001/05 | 2005/10 | 50 4EZ54k,
) ) (@1D)
¥ | AR (BA) 2.3 2.4 2.8 3.3 3.8 4.4 5.0 5.8 7.2 8.2 3.6 1%
7 | BE (t/ha) 1.2 1.3 1.4 1.4 1.4 1.6 1.6 1.6 1.5 1.6 1.3 f%
V| WEAEER000 5 b UAE) 3.5 4.3 5.1 6.0 6.7 8.8 10.1 11.2 12.4 17.2 4.9 f%
N A XOEMATHEFE(00 7 ha) 2.9 3.3 3.6 4.3 4.8 5.5 6.3 7.0 8.3 10.8 3.7 1%
7 | MBEREER (kgfE - N) 15.4 16.6 17.3 17.1 17.1 19.4 19.4 19.0 18.3 21.5 1.4 fF
7 XEBE (B@WALkgE - AN 190 20.2 21.4 24.7 27.2 28.5 29.2 28.9 33.6 35.2 1.9 f%
7| F AR (kgtE e N) |77 8.0 7.4 6.6 6.5 6.6 6.1 6.1 6.6 7.7 1.0 1%
Y EWHEE (WA kg/tE - N) | 12.0 13.7 14.5 16.0 17.9 16.5 17.1 18.7 22.8 26.0 2.2 %
7 AAXBRAER (kg/FN) | 40.8 42.6 43.3 41.9 39.1 49.3 45.5 45.3 43.2 49.1 1.2 f%
by hEMAEERE (FE) | 304 28.2 26.8 22.5 20.5 22.5 21.8 21.8 21.7 22.2 0.7 fi
YA AARAEER (FE) | 42.8 36.8 32.7 30.4 30.1 30.0 30.5 30.6 30.7 30.1 0.7
YLrEMGAER (FL) 75 10.3 8.6 6.4 5.6 6.7 11.5 12.0 12.7 12.5 1.7 1%
Xy ¥ ([FAE) 18.0 17.9 17.8 175 17.1 17.6 19.8 18.9 19.3 19.5 1.1
2HBAEE (FE) 163 160 154 142 136 152 155 153 153 162 1.0 %
m | AB (fBA) 0.9 1.0 1.1 1.3 1.5 1.8 2.1 2.3 2.5 2.9 3.2 fi
7 | MR E(t/ha) 1.0 1.2 1.2 1.2 1.4 1.6 1.7 1.7 1.4 1.6 1.6 %
7 | FIAEFEEQ00 5 kM) 1.6 2.0 2.4 2.9 3.7 5.1 6.2 7.0 7.4 10.1 6.3 i
) A FOEFFERE (100 77 ha) | 1.6 1.7 2.0 2.4 2.6 3.2 3.6 4.1 5.3 6.3 3.9 i
B MEREER (kgfE - N) 16.1 18.6 19.6 20.5 22.7 27.5 20.1 28.9 27.0 31.5 2.0 &%
KHEE (@A kg4 - A) | 21.3 24.2 25.7 32.8 39.7 43.0 46.8 41.0 55.8 55.7 2.6 1%
FHAMEERE (kg/fF- N) |02 0.3 0.2 0.2 0.3 0.5 0.3 0.4 0.3 0.3 1.5 1%
ZiHEE (FWAkg/FE - N) | 3.6 5.3 7.2 12.2 13.2 9.1 10.8 13.2 17.2 21.2 5.9 f%
AA XA ER (kgFEN) | 24.4 24.7 21.4 17.1 20.3 40.0 46.4 40.0 40.0 48.3 2.0 f
by NEMAEERE (FE) | 53.7 48.9 47.9 38.9 38.5 45.2 43.7 43.8 44.4 45.4 0.8 fi%
YVHAARAER (FAE) | 634 51.3 42.8 37.0 39.0 43.6 46.1 46.0 46.3 44.4 0.7 fi%
YrAMEER (FL) 14.9 15.7 14.9 15.3 13.7 15.8 24.1 24.4 25.2 25.7 1.7 1%
¥y v¥ (L) 16.0 22.6 18.7 14.0 12.2 15.0 26.5 28.0 29.9 29.5 1.8 1%
EHBAER (FL) 189 182 166 143 147 188 216 212 213 225 1.2 f%
TV | 2ERAERE (kg - N) 206 221 228 243 265 271 279 283 265 289 1.4 f%
TR
EE | IR E(t/ha) 1.9 2.1 2.3 2.7 3.1 3.5 3.7 3.9 4.1 4.3 9.3 fi%
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AREXER -

Inland basins 1.148ha| 1-587% ha (1-5%)
LEIR

Flood plains 3000/5ha| 8-15 B/ ha(25-50%)
RIRE/ME 3

Inland valleys 8500/4ha| 9-20 B/ ha(10-25%)
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