Sawah and traditional non sawah rice ,
Pampaida, UN millennium village, Zaria

Poor tillering and aggressive
weed 1in non sawah field
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Azotobacter : Chemoautotrophic
Nitrogen fixing bacteria in Sawah
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Organic matter % in Lowland Sawah
soils in comparison with soils in
upland management condition
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Prof. Kyuma
Revisited his 1970
sampling site in 2003
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Table 3 Changes in total carbon and total nitrogen (Mg ha™") content in the 0-20 cm and 0-100 cm soil layers in seedfarms and

non-seedfarms from 1970 to 2003 in Java, Indonesia

Seedfarm Non-Seedfarm
0-20 cm 0-100 cm 0-20 cm 0-100 cm

1970 2003 1970 2003 1970 2003 1970 2003
Total carbon (Mg ha™) |
n 18 18 18 18 22 22 22 22
Mean 34.50 3924 92.68 112.83 29.77 41.37 79.60 114.86
Standard deviation 9.95 9.70 3947 4091 10.88 15.12 28.07 40.50
Mean change 4,74 20.15 11.60 35.26
% change 13.7 21.7 39.0 443
t_test * ER ] ERE FHH
Total nitrogen (Mg ha?) - |
n 18 18 18 18 22 22 22 22
Mean 3.16 3.95 9.34 12.03 2.94 3.98 - 8.93 11.44
Standard deviation 1.07 0.89 4,01 4.10 1.15 1.24 3.16 3.30
Mean change 0.79 2.69 1.04 2.51
% change 25.0 28.8 354 28.1

{-test

%

LR

Tt

5%

| n, number of sampling sites. *P < 0.05; **P < 0.01; ***P < 0.001 Both C & N increased 30% per30
years during Green Revolution



Macro-scale watershed eco-
technological mechanisms to
support Sawah hypothesis
II: Geological Fertilization of
eroded top-soils and
accumulation of nutrient rich
water in lowland Sawah

Sustainable green revolution
by sawah and SATOYAMA
systems for combating
Global warming: (1) efficient
use of water cycling and
conservation of soil fertility,
(2) Ecological safe carbon
sequestration by CDM, Bio-
char and humus accumulation
in sawah Soil layers, which
will eventually transfer to sea
floor, and (3) increase soil
productivity by bio-char and
humus accumulation

Micro-scale eco-technological

mechanisms to support Sawah

hvpothesis II: Enhancement of
the availability of N, P, K, Si, Ca,

Mg, and micronutrients and
quality carbon accumulation
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Fig. Sawah hypthesis (II) and creatlon of Afrlcan SATOYAMA
watershed systems to combat food crisis and global warming
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One Example of Africa SATO-YAMA Concept Map by Dr. Owusu, FoRIG, Ghana,
which is a watershed agro-forestry applicable to Cocoa belt region in West Africa.




Nigeria Nupe’s
rudimentary
Sawah system
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—O— Continuous P/-RSC —eo— Continuous P/HRSC
—A— Long Conversion/-RSC —i— Long Conversion/ARSC
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Fig. 5 Changes in total C and N contents of the soil in long-term
upland conversion system. P, paddy; RSC, rice straw compost.



Early incorporation Late incorporation
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Figure 1. Cumulative CH; flux (a) and cumulative CH, and N,O fluxes in terms of CO, equivalent
global warming potential (b) during rice cropping period (January 29, 2007 (transplanting) — May 8, 2007
(harvest around this date); the conventional cropping period in dry season in the region). Bars indicate S.

E. (only for a} (n = 3). AWD20: irrigation under water potential-20kP(=2-3 days after water saturation)

AWD70:intermittent irrigation under water potential at-70kP(close to upland)
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Right: Turkey Red
Center:
Fruit DARUMA
Left: NORIN 10
in 1935
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Dr.G. INAZUKA bred Norin 10 of wheat 1n1935TheN0r1n 10
was collected by US occupied force in 1951. Dr. N. Borlaug bred,
released 14 HYVs using Norin 10 in 1957. The start of CG center
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A XUY  High Yielding
g 5\ Varieties for
c Green Revolution
in Asia and
’ Latin America
have the same
Gene, Sd 1. The
p Norin 10 was the
S first variety that
=50rghum

| . expressed the
meen: Millet wes Maize -
m—Cuoar cane == Wheat D0 1 character.

(Matsuoka 2004) Sd1=Semi-dwarf 1



