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"Possible pathways to reducing malaria transmission through endogenous development of

sustainable sawah based rice farming in Sub-Saharan Africa (SSA).

in Sub-Saharan Africa (SSA)
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development ol irrigated sawah system plallorm

valley, 1OM Chad sawah project

sawah system platform development

Possible pathways to reducing malaria transmission through
endogenous development of sustainable sawah based rice farming

T. Wakatsuki {Shimane University). 10" of September 2020

1. Endogenous sawah system platform development by sawah technology
{1}).12efinition of Sawah (SUIDEN), Paddy, lrigation and Eco-technology

(2} 6 evolutionary stages and possible future sawah sysiem platforms

(3). Sawah Hypothesis | for Scientitic and 2 for Sustainable platform of rice
{4). Practices on Sawah Technology (7 7V K H &=i&) for endogenous

(3). Nigeria Kebbi rice revolution, Ghana sawah project, AfricaRice-Smart inland

2. Possible pathways to reducing malaria transmission through endogenous

'Possible pathways to reducing malaria transmission

through endogenous development of sustainable sawah based

rice farming in Sub-Saharan Africa (SSA).
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Figure 10. The above two photos are Morely Foundation's farm, which was a farm of
the Norfolk Agricultural Experiment Station. Below is the nearby farmland (the goal
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hectares of farmlands were cultivated with 3000 tractors. In L:asﬁsioﬂw ha of
farmland were cultivated with 60,000 units of tractors ai 10rses.

Figure 11 ALec DOUGH, Breaking New Ground, Agriculture in Norfolk 1914-72,
Barnwell Print Lfd, Dunkir, Aylsham, UK, i 2016
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Fig 15. Sawah hypothesis (2): The platform for Sustainable Intensification through

Watershed Eco-Technology for Watershed Agroforestry and African SATOYAMA

Table 3. Training, Demonstration and Extension of Sawah Technology in 6
Rice Centers, Kebbi State during March 2011 to May 2014

1. Kinki University/NCAM/Fadama Il Demonstration and Training

3, March 2011-April 2012

Local Powertillers | Total Sawah |No. of 100kg| Paddy yield e .
Government |FarMers) nq. supplied |developed(ha)| Paddy bagg (tor}l/‘f’la) *Th_e six sites are shown in
. Figure 3. Although we
Arugungu Shared | 2 shared 6.5 487.5 7.5 . A
Birinin monitored the extension
Kebbi* Shared | 2 shared 3.5 227.5 6.5 progress, no yield data
Jega* Shared | 2 shared 8 560 7 were obtained
Total shared 18 1275 7.1** | **Mean
2. Endogenous Extension, April 2012-October 2013 3. Dry season, Nov. 2013-May 2014
No. of Sawah area No. of Paddy No. of sawah area No. of Paddy
Farmers powertiller | developed 100kg yield powertiller | developed 100kg yield
bought (hag’ paddy bag | (ton/ha) | bought (ha Paddy bags | (ton/ha) |
Arugungu |MGD farm* 2 15 975 6.5 2 20 1400 7
* JUM farm 1 10 650 6.5 1 10 650 6.5
ABK farm 1 4 260 6.5 1 8 480 6
AK farm 1 3 180 6 1 6 360 6
AMB farm 1 4 240 6 1 5 300 6
Dr YA farm 1 4 240 6 1 5 300 6
ANL farm 1 3 180 6 1 5 325 6.5
AMI farm 1 6 390 6 1 10 650 6.5
ASD farm 1 5 300 6 1 5 300 6
Birnin ABA farm* 1 4 260 6.5 1 4 - -
Kebbi* BB farm 1 3 180 6 1 6 360 6
AS farm 1 3 180 6 1 6 360 6
Bagudo* |ABB farm* 5 35 2450 7 5 50 3500 7
Jega* HHJ farm* 1 7 455 6.5 1 14 910 6.5
AUA farm 1 20 1200 6 1 40 2400 6
Suru* Dr.UD farm 1 5 300 6 1 5 300 6
Total 22 131 8440 | 6.4*%* 22 199 12595 6.3%*
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Figure 31. Six Strategies to Increase Paddy Yield and Production in SSA

Atype strategy: Upland NERICA technology
B type strategy: Asian Green Revolution technology

T
Low Input

C type strategy: Hybrid seed and System Rice Intensification

D type strategy: Contractor based ODA irrigation/drainage development
E type strategy: Irrigation by private big business enterprises

S type strategy: Sawah technology with sustainable mechanization

Table4. Paddy production,
ratio(person/100,000person/year) of Asian top 20 countries during 1961-2018. FAOSTAT 2020; UNDESA 2019; USDA 2020; Global Burden of

Disease(GBD), IHME2017, Nominal GDP in 2018 and Inflation Adjusted GDP(world bank) (Compiled by Wakatsuki &

paddy vyield (t/ha), home produced milled

rice consumption kg/year/ person and Malaria death

Iwashima on 31

September 2020)
R Mean paddy production [million ton] (Paddy yield [t/ha], Milled rice consumption per capita [kg/person]) | SawahPlatf| GDP(2 | GDPInfl
ﬁ Countries Death rate from malaria [deaths per 100 000 population] ormEvoluti |018No |ationAdj
k 1961-1970 1981-1990 1991-2000 2001-2010 2011-2015 2016-2018 onalLevel |minal)${ust2019
1 [china 85(29, 71)| |171(5.2, 98)| [189(6.1, 95)| 0.0[182 (6.3, 85)[ 0.0[205(6.8, 92)| 0.0212(6.9, 93)[0.0{4.56 9580| 15309
2 |India 55(1.5, 68) 93(23, 73)| |122(28, 78)| 7.2|135(3.1, 73)| 509|158(3.6, 77)| 4.2168(3.8, 79)(4.0(234 5 2039 6427
3 |Indonesia 14(1.9, 87) 39(4.0, 146) 49(4.3, 155)| 58| 57 (4.7, 155)| 4.3| 70(5.1, 175)| 3.4 81(5.2, 192)(3.1(1,23,4,5,6| 3871| 11189
4 |Bangladesh | 16(1.7, 175) 23(2.2, 157) 29(2.8, 156)| 9.3| 42 (3.8, 186) | 4.1| 51 (4.5, 210)| 2.7| 54(4.7, 210)|2.3(34,56 1749| 3524
5 |Viet Nam 9.2(1.9, 151) 16(2.8, 161) 26(3.7, 215)| 1.6| 36 (4.9, 269)| 1.7| 44 (5.7, 303)| 1.6 43(5.6, 286)(1.6[4 5 6 2551 6172
6 |Thailand 12(1.8, 233) 19(2.0, 227) 22(2.3, 230)| 1.1| 31 (3.0, 295)| 0.2| 35(3.1, 318)| 0.0 30(3.0, 271)|0.0(1,23,4,56] 7448 16278
7 [Myanmar 7.7(1.6, 197) 14(3.0, 230) 17(3.0, 241)[13.8| 28 (3.7, 350) | 13.5| 27 (3.8, 323)| 9.1 26(3.8, 299)|7.4(1,2345 1300| 5592
8 |Philippines | 4.4(1.4, 87) 8.6(2.6, 98) 10(2.9, 93)| 09| 15(35, 107)| 02| 18(3.9, 114)| 0.1 19(3.9, 111)[0.1{12345 3104| 7599
9 [Japan 17(5.3, 108) 13(6.1, 69) 12(6.2, 61)| 0.0| 11(6.5, 53)| 0.0 10(6.7, 51)| 0.0l 9.9(6.7, 48)|0.0[5 & 6 39304| 43236
10 |Pakistan 23(16, 28)||| 49(25, 33) 6.2(2.7, 30)| 35|80(32 31)| 34|97(37, 32)|27 11(38 32)[26(34,5 1565| 5035
11 |Cambodia 2.7(1.2, 257) 2.0(1.3, 160) 3.1(1.7, 178)|14.3| 5.9 (2.4, 272) [ 12.4| 9.2 (3.2, 384)| 9.5 10(3.5, 403)(8.4(12345 1504| 3645
12 [South Korea | 5.0(4.2, 107) 7.7(6.3, 118) 7.0(6.4, 96)| 0.0| 6.4 (6.6, 83)| 0.0/ 5.6(6.8, 70)| 0.0l 5.4(7.1, 66)|0.0|5 & 6 33320 43029
13 |Nepal 2.2(1.9, 122) 2.8(2.0, 103) 3.5(2.4, 100)| 4.7| 4.2 (2.7, 102)| 3.6/ 4.8(3.2, 111)| 2.7| 4.9(3.3, 110)|2.6(1,2,34,5 1034| 2443
14 |Sri Lanka 1.1(2.1, 62) 2.4(3.0, 91) 2.6(32, 87)| 2.3| 33(3.7, 104)| 0.4| 3.9(3.7, 118)| 0.0 3.6(3.6, 106)|0.0{2,34, 5 4099 11669
15|Lao PDR 0.7(1.0, 184) 1.3(2.0, 210) 1.6(2.6, 204)| 0.4 2.7 (3.5, 287)| 0.3| 3.6 (3.9, 345)| 0.3 3.9(4.2, 353)|0.2|1,234 5 2566 6397
16 |DPR Korea 2.1(4.3, 100) 2.2(3.4, 73) 2.8(4.8, 81)| 0.0/ 23 (4.1, 61)| 0.0 2.8(5.2, 69)| 0.0] 2.3(5.0, 57)|0.0(4, 5 1298 1667
17 |Malaysia 1.3(2.2, 83) 1.8(2.6, 70) 2.1(3.0, 63)| 0.1| 23(3.4, 55| 0.1]| 25(3.7, 52)| 0.0 2.8(4.1, 56)[0.0(3,4, 5 11072| 26808
18 |Iran 0.9(2.7, 23) 1.7(3.4, 21) 2.4(4.1, 24)| 00| 2543, 22)| 00| 23(4.2, 19)| 0.0 2.3(40, 18)(0.0(3,4,5 5417 19082
19 | Taiwan 2.9(3.7, 138) 2.7(4.8, 87) 2.0(5.5, 60)| 0.0| 1.5(5.8, 43)| 0.0 1.7(6.3, 44)| 0.0 1.8(6.5, 47)|0.0|5,6 25008| 57095
20 | Turkey 0.2(4.0, 5) 0.3(4.8, 4) 0.3(5.2, 3)| 0.0] 0.6 (7.0, 5)| 0.0] 0.9 (8.0, 7)| 0.0] 0.9(8.0, 7)[0.015, 6 9405| 25129

Annual Malaria Death per 100,000 1900 1930 1950 1970 1990 1997

Middle East,South Asia&WesternPacific 453 376 66 4 5 3

China and North East Asia 77 108 49 20 0 0

Sub Saharan Africa 223 216 184 107 148 164

harter R&Mendis KN. 2002, Clinical Microbiol Revi 4-594)




Table 5. Paddy production, g)addy yield (t/ha), home produced milled

ratio(person/100,000person/year

rice consumption kg/year/ person and Malaria death

of SSA 30 countries during 1961-2018. FAOSTAT 2020; UNDESA 2019; USDA 2020; Global Burden of

Disease(GBD), IHME2017; WHO2018&2019, Nominal GDP in 2018 and Inflation Adjusted GDP(world bank) (Compiled by Wakatsuki & Iwashima
on 10t of September 2020)

R Mean paddy production [10,000 ton] (Paddy yield [t/ha], Milled rice consumption per capita [kg/person) | SawahPlatf(GDP(2 | GDPInfl
ﬁ Countries Death rate from malaria [deaths per 100 000 population] ormEvoluti |018No |ationAdj
k 1961-1970 1981-1990 1991-2000 2001-2010 2011-2015 2016-2018 onalLevel |minal)$|ust2019

Egypt 209(5.2, 42)|245(6.0, 31)|476(8.2, 47)| 0[607 (9.7, 50)| 0| 0[552(9.5, 39)| 0 0[506(9.1, 33)| O 0[4.56 2573| 12251
1 |Nigeria 26(1.3, 3.2)|176(2.1, 13)|311(1.7, 18)|129|351 (1.5, 15)|126|131|543 (1.9, 20)| 94| 107|699 (2.0, 23)| 70| 61(1.2,3456| 2033| 5348
2 |Madagascar | 167(1.8, 178)|218(1.9, 133)| 247 (2.1, 113)| 31| 348 (2.8, 115)| 47| 16/403 (3.9, 110)| 29| 27| 382 (4.5, 93)| 27| 17[4, 5.6 459 1714
3 |Tanzania 12(1.1, 6.4)| 49(1.6, 14)| 66(1.6, 14)| 81|131 (1.9, 21)| 56| 34|237 (2.4, 30)| 29| 44|297 (2.5, 34)| 29| 40(2,3,456 1040| 2711
4 |Mali 16(1.0, 18)| 22(1.2, 17)| 56(1.9, 36)|129/109 (2.5, 52)|138| 138|206 (3.1, 78)|134| 88/291 (3.4, 98)| 98/1211,23,456 927| 2424
5 |Guinea 26(1.7, 42)| 61(1.7, 68)| 95(1.7, 80)| 87|131 (1.7, 88)|132|144|196 (1.2, 112)| 114| 105|222 (1.2, 115)| 96| 74[1,2.3 910] 2670
6 |Cote d'Ivoire 27(1.0, 39)| 54(1.2, 33)| 65(1.3, 28)|144| 72 (2.0, 24)|166|116|172 (2.4, 48)|104| 71)209 (2.7, 54)| 76| 30(1,2,3.45 1681 5455
7 |Sierra Leone 40(1.3, 97)| 49(1.3, 80)| 38(1.3, 55)|176] 67 (1.3, 72)|219|177| 112 (1.7, 102)|147| 109 90(1.1, 75)[135 95|1,2,3 539| 1790
8 |DR Congo 10(0.8, 3.6)| 31(0.8, 6.4)| 37(0.7, 5.7)|156| 32 (0.8, 3.6)|161| 119] 76(0.8, 6.6)|108| 105 98(0.8, 7.5)[ 98| 78|1,2,3 496| 1143
9 |Senegal 11(1.3, 18)| 14(2.0, 13)| 19(2.4, 13)| 88| 30(2.8, 16)| 60| 44| 56(3.9, 25)| 27| 58 70(4.2, 28)| 19| 26(45,6 1441 3536
10 [Ghana 4.3(1.1, 3.4) 7.2(1.1, 3.4)| 19(1.9, 6.7)|115] 29 (2.2, 8.2)|151| 52 55(2.6, 13)|110| 67| 73(2.8, 16)| 77| 46(12,3,45 2217| 5637
11 |BurkinaFaso | 3.5(0.9, 4.2)| 4.1(1.7, 3.3)| 7.7(2.1, 4.6)|161] 13(2.0, 5.9)|195/191| 31(2.2, 11)|167|103[ 29 (1.7, 10)|132|114[1,2,345 716] 2280
12 |Liberia 14(0.8, 70)| 28(1.2, 84) 12(1.1, 33)|100| 19 (1.2, 35)|133| 86| 27 (1.2, 41)| 85 69| 28(1.1, 37)| 75 41[1,23 728 1487
13|Chad 3.2(1.1, 6.0)] 3.9(1.2, 45)] 9.8(1.5, 85)| 61| 13 (1.2, 8.0)| 75/172| 26(1.5, 12)| 63| 137| 26(1.4, 11)| 52| 58|1,2,3 885| 1645
14 |Benin 0.2(0.7, 0.4)| 0.8(1.2, 1.2)| 2.3(1.7, 2.3)| 83| 8.4 (2.7, 6.3)| 110/104] 25(3.4, 15)| 90| 80| 34 (3.4, 19)| 87| 55[1.2,3.45 1242| 3424
15 |Uganda 0.5(1.1, 0.4)| 2.6(1.3, 1.1)| 8.1(1.4, 2.4)|184| 16 (1.6, 3.4)|138| 52| 23(2.4, 4.0)| 54 55 26 (2.7, 3.9)| 56| 29|1.2.3.45 | 724 2272
16 | Mauritania 0.1(15, 0.4)| 35(4.5 12)| 6.7(3.7, 18)| 11| 8.0(4.5, 16)| 14| 22| 21(5.1, 35)| 9| 50| 24(5.3, 34)| 9 34[4.56 1319| 5412
17 |Cameroon 1.3(1.0, 1.4)| 7.1(4.2, 4.4)| 4.4(3.3, 2.0)|104| 7.5(1.5, 2.6)| 142 ?| 20(1.3, 55)[105 ?| 35(1.3, 8.9)| 92| ?|1.2,345 1556 3804
18 |Guinea-Bissau | 4.4(1.0, 42)| 10(1.5, 72)| 11(1.7, 65)| 89| 12 (1.6, 55)| 46/108| 18 (1.7, 67)| 25 96| 18(1.4, 62)| 18/ 33[1.2,34 822 2072
19 |[Mozambique | 9.0(1.3, 6.9)| 8.8(0.9, 4.3)| 12(0.8, 4.8)|165| 13 (0.6, 3.8)| 129125 17 (0.6, 4.3)| 96| 71| 12(0.6, 2.7)| 73| 50[1.2.345 475] 1334
20 [Togo 2.0(0.8, 7.0)| 2.0(1.0, 3.7)] 5.9(1.7, 8.4)|104| 8.0 (2.3, 8.7)|124| 63] 16(2.1, 15)|114{ 83| 14(1.7, 11)|[110| 53[1.2,3.4 670| 1662
21 [Kenya 1.7(4.2, 1.1)| 45(3.5, 1.4)| 4.7(4.0, 1.1)| 58] 5.0(3.1, 0.8)| 41| ?| 12(4.1, 1.7)| 12| 28] 10(3.8, 1.3)| 13| 264,56 1831 4509
22 |Malawi 1.0(0.9, 1.4)]| 3.6(1.6, 2.9)| 6.2(1.7, 3.8)|161| 9.3 (1.7, 4.5)| 93| 51 12(1.9, 4.7)| 51| 63| 11(1.7, 3.7)| 48 39(2,34 350| 1104
23 | Ethiopia - (-, )| -(-, -)|12(18 01)| 33 35(2.0, 0.3)| 20| 4 11(2.9, 0.7)| 2| 16| 14(2.9, 0.8)| 3| 10[1.2.345 854 2312
24 |Rwanda 0.0(2.1, 0.1)[ 0.7(25, 0.7)| 1.0(2.7, 0.9)|113| 5.3 (4.2, 3.6)| 44| 2| 8.6(4.6, 4.9)| 24| 33| 11(3.4, 5.9)| 30| 34(2345 787| 2318
25 | Niger 2.2(1.8, 3.4)| 5.7(2.6, 5.0)| 6.3(2.8, 4.1)| 119] 7.0 (3.4, 3.2)|144|100| 8.5 (4.0, 2.9)|167| 111 11 (4.2, 3.1)[136| 86([1,2.3.45 414] 1270
26 | Burundi 0.3(2.2, 0.6)| 2.3(3.0, 2.9)| 4.4(3.0, 4.6)|212| 6.9 (3.2, 5.7)|142| ?| 6.1(2.1, 4.0)| 79| 32| 8.6(1.6, 5.0)| 84| 48|1,2,345 307 787
27 |Gambia 3.4(1.3, 51)| 2.7(1.6, 22)| 2.1(1.5, 11)| 63| 3.8 (1.5 15)| 36 83 55(0.9, 17)| 17| 84 5.4(0.8, 15)[ 9| 29[1,2,3 713] 2298
28 | Zambia 0.0(0.4, 0.1)| 0.9(1.0, 0.8)] 1.2(1.0, 0.8)| 59| 2.2 (1.4, 1.1)| 46| 67| 4.3 (1.5, 1.8)| 31| 78] 3.6(1.3, 1.3)| 30| 42{1,2,3 1503| 3624
32|South Sudan 52 53| - | - (-, -)| 34 58 - (-, -)| 37] 49[1,23 353] 1570

Sudan 0.2(1.0, 0.1)| 0.3(1.0, 0.1)] 0.3(0.9, 0.1) 13 2.2(3.3, 0.3) 10| - | 24(29 04) 6 - | 3.0(36. 05) 6 - [a5 a7l 2123






