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Nigeria increased paddy production 50-fold in1960-2020. It now No.1 ranks in Africa, 10million tons. Northern savannah 
states have more than half of the suitable land for irrigated Sawah (paddy, Suiden in Japanese) platform. This differs from 
Asia, where coastal rain rich alluvial plains are the centers of rice. Nigeria has a potential of 5 million ha, but currently only 
one tenth of this, mainly in Kebbi state. In 1990-2020, the World Bank developed on-site ground water pump irrigation 
system in the floodplains of the Niger River and its tributaries. However, prior to 2010, rudimentary-Sawah with poor bunds 
and no levelling was the norm, thus paddy yield was 1-2.5t/ha. From 2010-17, National Centre for Agricultural Mechanization 
and the JSPS-Kaken hi team worked with the World Bank to innovate Sawah technology: (1) to develop water-managed 
standard Sawah platform with leak-free bunds and with leveling quality of ±5 cm, (2) to be implemented by farmers on their 
own using power-tiller instead of heavy machinery, and (3)transplanted rice farming. In 2011-12, the Sawah team conducted 
on-the-job training. In2013-14, leading 16 farmers purchased power-tillers and developed 199 ha of Sawahs, yielding a total 
2100 tons of paddy (6.4 t/ha). Thousands more power tillers were spread in Kebbi State in 2014-17. Thus, Kebbi State 
produced 2 million tons of paddy in 2017.The Lake Chad Basin and South Sudan have tens of millions of hectares of wetlands, 
which have socio-hydrological features that allow for Kebbi style on-site farmer lead irrigated Sawah rice cultivation.
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Flood plain, Suru LGA,  Kebbi state, Northwest Nigeria, Niger river tributaries, dry season, 31Jan.2019



写真2(2019年1月31日) SangeluBroken power tiller, Photo taken on the same day 31 January 
2019 at the same flood plains, but no on-site irrigation.



In Sub-Saharan Africa (SSA), with the exception of
Madagascar, rice crops, “paddy” and paddy fields,
“sawah”, which are water control platforms for rice
cultivation by bunding, leveling, water inlet, and
outlet, are confused. Although irrigation involves
water intake, storage, distribution, drainage, there
had been no concept and technology for sawah
(SUIDEBN in Japanese) platform that enable rice
cultivation while managing and control water before
liberation from colonial rule by Western countries.

Sawah system, Bali, Indonesia

Sawah system, Kebbi, Nigeria



Irrigation

Biotechnology Options
Weed and pest control: 

Rapid growth and various 
resistance genes

Draught and Flood: Deep 
rooting, C4 gene, Osmo-
tolerance and Submergence-
tolerance genes

Nutrition, acidity/alkalinity :
N-fixation gene, P, Si other 
 nutrition transporter genes
Global warming :ultra high 
yield gene, aerobic rice gene

Food quality improvement
Vitamins, Golden rice 
Bio-diversity conservation

Drainage

Eco-technology Options 

Integration 
By Good

Agronomy 
Practices 

Weed and pest control :Transplanting,
water control and nutrient supply by 
good sawah systems with good water,
sawah leveling,puddling, and bunding

Water shortage/Flood control: by
Irrigation/drainage, canals, Sawah
dam/ground water recharge, 

Nutrition, acidity and alkalinity:
Sawah based enhancement on N-
fixation, P, Si, K and Zn availabilities. 
Geological fertilization

Global warming:Watershed
agroforestry, Carbon sequestration by high 
yield, oxygen control and sedimentation

Food quality and bio-diversity：Fish, 
duck and rice in sawah systems

Good water control by bunded
and leveled good sawah platform  



    

 

 

 

 

 

 
*Potatoes= 

Total Roots & Tubers
-Cassava-Yams

**Wheat, Wheat-Import= 
Wheat+Barley+Oats+Rye
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Sub-Saharan Africa



Table.  Changes of  grain production of Sub-Saharan Africa and Nigeria in 1961-2020
                                               Sub-Saharan Africa 　　　　　           Nigeria

Years 1961-65 mean 2016-20 mean Increase ratio 1961-65 mean 2016-20 mean Increase ratio
Population 250 Million 1.09 Billion 4.4 48 Million 196 Million 4.1

Paddy 3.5 Million ton 30 Million ton 8.6 0.21 Million ton 9.8 Million ton 47
Paddy import 0.96 Million ton 22 Million ton 23 0.002 Million ton 0.07 Million ton 35

Maize 15 Million ton 79 Million ton 5.3 1.1 Million ton 11 Million ton 10
Yam* 21 Million ton 144 Million ton 6.9 6.7 Million ton 51 Million ton 7.6

Cassava** 33 Million ton 194 Million ton 5.9 8.4 Million ton 58 Million ton 6.9
Potatoes* 8.8 Million ton 53 Million ton 6.0 1.7 Million ton 12 Million ton 7.1

Plantains** 10 Million ton 27 Million ton 2.7 0.89 Million ton 3.0 Million ton 3.4
Sorghum 8.5 Million ton 24 Million ton 2.8 3.9 Million ton 6.0 Million ton 1.5

Millet 6.8 Million ton 13 Million ton 1.9 2.6 Million ton 1.8 Million ton 0.7
Wheat 2.0 Million ton 7.9 Million ton 4.0 0.02 Million ton 0.08 Million ton 4.0

Wheat import 0.75 Million ton 19 Million ton 25 0.04 Million ton 5.1 Million ton 128
Since gaining independence from colonial rule in 1960, rice production has increased 
dramatically compared to other crops, which has accelerated to increase in recent years.

*, **Grain equivalent amounts are 1/5 (Yam and Potatoes) to 1/8(Cassava and Plantain)
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		表2．1961-2020年のサブサハラアフリカとナイジェリアの穀物生産の変化 ヒョウ ネン コクモツ セイサン ヘンカ																表1. SSA主要国水田開発ポテンシャル、1960~2023年代の作付け・灌漑稲水田面積の推移 ヒョウ スイデン カイハツ ネン ダイ サクツ カンガイ イネ スイデン メンセキ スイイ

				　　　サブサハラアフリカ						　　　　　ナイジェリア										    万ha マン		 灌漑水田稲作付面積（万ha) カンガイ スイデン イナサク ツ メンセキ マン						 総作付面積（ha) ソウ サクツケ メンセキ						    籾収量(t/ha) モミ シュウリョウ						年籾生産(万トン) トシ モミ セイサン マン

																				水田ポテンシャル スイデン		1960年代
 ネンダイ		1990年代 ネン ダイ		2019~23年 ネン		1960年代 ネン ダイ		1990年代 ネン ダイ		2019~23年 ネン		1960年代 ネン ダイ		1990年代 ネン ダイ		2019~23年 ネン		1960年代 ネン ダイ		1990年代 ネン ダイ		2019~23年 ネン

				1961-65年 ネン		2016-20年 ネン		倍率 バイリツ		1961-65年 ネン		2016-20年 ネン		倍率 バイリツ				ナイジェリア		550		9.8		29		70(22?)		21		187		420		1.3		1.7		2.0		21		312		847

		人口 ジンコウ		2.5億人 オク ニン		10.9億人 オク ニン		4.4倍 バイ		4800万人 ニン		1.96億人 オク ニン		4.1倍 バイ				マダガスカル		220		41		74		64～104		92		126		157		1.8		2.1		2.7		167		247		454

		コメ（籾） モミ		353万トン マン		3028万トン マン		8.6倍 バイ		20.7万トン マン		977万トン マン		47倍 バイ				タンザニア		460		0.45		3.3		45		11		41		106		1.1		1.6		3.1		12		66		395

		コメ輸入 ユニュウ		96万トン マン		2171万トン マン		23倍 バイ		0.21万トン マン		7万トン マン		33倍 バイ				マリ		250		5.8		9.5		26		17		30		90		1.0		1.9		3.2		17		57		290

		トウモロコシ		1525万トン マン		7848万トン マン		5.1倍 バイ		113万トン マン		1118万トン マン		9.9倍 バイ				ガーナ		110		0.5		1.4		20(2.3?)		3.9		10		35		1.1		1.9		3.5		4.4		19		116

		ヤム		2100万トン マン		14280万トン マン		6.8倍 バイ		673万トン マン		5076万トン マン		7.5倍 バイ				チャド		460		？		？		？		2.8		6.6		18		1.1		1.5		1.4		2.5		9.8		25

		キャッサバ		3340万トン マン		19360万トン マン		5.8倍 バイ		839万トン マン		5780万トン マン		6.9倍 バイ				南スーダン ミナミ		660		？		？		？		？		？		3		？		？		0.98		？		？		2.9

		イモ類 ルイ		875万トン マン		5286万トン マン		6.0倍 バイ		168万トン マン		1157万トン マン		6.9倍 バイ				スーダン		1012		？		？		？		？		？		0.86		？		？		4.3		？		？		3.7

		プランテイン		1020万トン マン		2703万トン マン		2.7倍 バイ		89万トン マン		304万トン マン		3.4倍 バイ				SSA全体 ゼンタイ		5000以上 イジョウ		99		179		211		290		802		1600		1.35		1.6		1.9		394		1100		3100

		ソルガム		850万トン マン		2420万トン マン		2.8倍 バイ		389万トン マン		604万トン マン		1.6倍 バイ				Asia		約10000 ヤク		7250		9175		9800		11500		13500		14000		2.1		2.4		4.8		24300		51000		67300

		ミレット		683万トン マン		1319万トン マン		1.9倍 バイ		263万トン マン		175万トン マン		0.7倍 バイ

		麦類 ムギ ルイ		203万トン マン		785万トン マン		3.9倍 バイ		1.9万トン マン		8万トン マン		4.3倍 バイ				アジア全体 ゼンタイ		10000		7026		11100		11200		11500		13500		14000

		麦輸入 ムギ ユニュウ		75万トン マン		1908万トン マン		25倍 バイ		3.6万トン マン		513万トン マン		143倍 バイ				SSA/Asia比率 ヒリツ		50%		1.40%		1.60%		1.90%		2.50%		5.90%		11%

																		SSA/Asia籾生産比率 モミ セイサン ヒリツ				1.60%		2.10%		4.50%

		表2.  1960年代~2020年代までのSSAの主要稲作国のコメ（籾）生産量と作付け面積と灌漑稲作面積の推移 ヒョウ ネン ダイ ネン ダイ シュヨウ イナサクコク モミ セイサン リョウ サクツ メンセキ カンガイ イナサク メンセキ スイイ
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																										トウモロコシ		1525万トン マン		7848万トン マン		5.1倍 バイ		113万トン マン		1118万トン マン		9.9倍 バイ
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		Table.  Changes of  grain production of Sub-Saharan Africa and Nigeria in 1961-2020																								イモ類 ルイ		875万トン マン		5286万トン マン		6.0倍 バイ		168万トン マン		1157万トン マン		6.9倍 バイ

				                                               Sub-Saharan Africa						　　　　　           Nigeria																プランテイン		1020万トン マン		2703万トン マン		2.7倍 バイ		89万トン マン		304万トン マン		3.4倍 バイ

		Years		1961-65 mean		2016-20 mean		Increase ratio		1961-65 mean		2016-20 mean		Increase ratio												ソルガム		850万トン マン		2420万トン マン		2.8倍 バイ		389万トン マン		604万トン マン		1.6倍 バイ

		Population		250 Million		1.09 Billion		4.4		48 Million		196 Million		4.1												ミレット		683万トン マン		1319万トン マン		1.9倍 バイ		263万トン マン		175万トン マン		0.7倍 バイ

		Paddy		3.5 Million ton		30 Million ton		8.6		0.21 Million ton		9.8 Million ton		47												麦類 ムギ ルイ		203万トン マン		785万トン マン		3.9倍 バイ		1.9万トン マン		8万トン マン		4.3倍 バイ

		Paddy import		0.96 Million ton		22 Million ton		23		0.002 Million ton		0.07 Million ton		35												麦輸入 ムギ ユニュウ		75万トン マン		1908万トン マン		25倍 バイ		3.6万トン マン		513万トン マン		143倍 バイ

		Maize		15 Million ton		79 Million ton		5.3		1.1 Million ton		11 Million ton		10

		Yam*		21 Million ton		144 Million ton		6.9		6.7 Million ton		51 Million ton		7.6

		Cassava**		33 Million ton		194 Million ton		5.9		8.4 Million ton		58 Million ton		6.9

		Potatoes*		8.8 Million ton		53 Million ton		6.0		1.7 Million ton		12 Million ton		7.1

		Plantains**		10 Million ton		27 Million ton		2.7		0.89 Million ton		3.0 Million ton		3.4

		Sorghum		8.5 Million ton		24 Million ton		2.8		3.9 Million ton		6.0 Million ton		1.5

		Millet		6.8 Million ton		13 Million ton		1.9		2.6 Million ton		1.8 Million ton		0.7

		Wheat		2.0 Million ton		7.9 Million ton		4.0		0.02 Million ton		0.08 Million ton		4.0

		Wheat import		0.75 Million ton		19 Million ton		25		0.04 Million ton		5.1 Million ton		128

		*, **Considering moisture content, post-harvest loss, the grain equivalent of these root and tubers is 1/5 (Yam and Potatoes) to 1/8(Cassava and Plantains).







Table 3. Paddy production (x1,000 t) in Sub-Saharan African countries and Egypt during 1961-2023. The rankings are based on average annual paddy 
production in 2011-23 (FAOSTAT 2025). The country colour coding is based on (2011-2023) divided by (1961-70). Blue indicate >20-fold, green of 20~10 
fold, black of 10~5 fold, and red <5-fold increase. Asian sawah equivalent areas were calculated 2011-23 paddy divided by mean Asian yield 4.8t/ha. 

Countries
Rank

2011-23
in SSA

1961-
70 t/ha 1971-

80 t/ha 1981-
90 t/ha 1991-

2000 t/ha 2001-
2010 t/ha 2011-

23 t/ha
Sawah

potential
(x1000 ha)

*Asian Sawah
equivalent
2011-23

(x1000ha)

Evolutional
level of
sawah

platform
Egypt 2094 5.2 2396 5.4 2333 6 4756 8.2 6072 9.7 4980 9.2 745 1038 5~6
Nigeria 1 264 1.3 533 1.7 1758 2.1 3114 1.7 3512 1.5 7425 2.0 5486 1547 2~5
Madagascar 2 1671 1.8 1990 1.8 2179 1.9 2471 2.1 3477 2.8 4178 3.0 1560 870 4~5
UR Tanzania 3 120 1.1 275 1.4 492 1.6 661 1.6 1313 1.9 3147 2.8 4570 656 3~5
Mali 4 165 1 183 1 220 1.2 563 1.9 1091 2.5 2574 3.2 2544 536 4~5
Guinea 5 258 1.7 398 1.7 614 1.7 946 1.7 1310 1.7 2372 1.3 709 495 1
Coted'Ivoire 6 271 1 434 1.2 536 1.2 649 1.3 722 2 1807 2.7 1140 376 3~5
Sierra Leone 7 397 1.3 533 1.4 493 1.3 381 1.3 470 1.3 1159 1.6 341 241 1
DR Congo 8 104 0.8 209 0.8 312 0.8 374 0.8 317 0.8 1200 0.9 7692 250 1
Senegal 9 107 1.3 93 1.2 141 2 187 2.4 299 2.8 982 3.7 814 204 3~5
Ghana 10 44 1.1 79 0.9 72 1.1 187 1.9 294 2.2 825 3.1 1020 172 3~5
Cameroon 15 13 1.0 35 1.5 71 4.2 45 3.3 76 1.5 267 1.8 2330 56 2~3
Chad 16 33 1.1 38 0.9 39 1.2 98 1.5 132 1.2 257 1.4 5658 54 1
Uganda 17 5 1.1 19 1.1 26 1.3 81 1.4 156 1.6 240 1.8 773 50 2~3
Mozambique 20 90 1.3 86 1.1 88 0.9 125 0.8 126 0.5 183 0.6 1648 38 1
Ethiopia 21 ~ ~ ~ ~ ~ ~ 12 1.8 35 1.9 166 3.0 3338 35 1
Zambia 28 ~ ~ 1.5 0.7 8.8 1.0 12 1.0 21 1.4 44 1.4 3925 9 1
Sudan 29 2 1.0 8 1.0 3 1.0 3 0.9 28 3.3 39 4.5 10117 8 4
South Sudan 32 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 22 0.9 6575 5 1
SSA total 3930 1.3 5480 1.4 7780 1.6 10650 1.66 14740 1.75 29400 2.0 50000 6125 1~5
Asia total 243000 2.1 3E+05 2.5 427000 3.5 512000 3.8 577000 4.2 680000 4.8 100000 142000 3~6
*Mean Paddy prodcution/(mean Asian yield of 4.8t/ha in 2011-2023)   Sawah Evolutional level 1:Upland rice, 2:Rige planting, 3: Micro & 
small sawah with poor bunding& levelling, 4: within ± 5cm leveling for good transplanting, 5: Mechanized, 6: Advanced ± 2.5cm & other
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		Countries		Rank 2011-23 in SSA		1961-70		t/ha		1971-80		t/ha		1981-90		t/ha		1991-2000		t/ha		2001-2010		t/ha		2011-23		t/ha		Sawah potential (x1000 ha)		*Asian Sawah equivalent 2011-23 (x1000ha)		Evolutional level of sawah(%)**

		Egypt				2094		5.2		2396		5.4		2333		6		4756		8.2		6072		9.7		4980		9.2		745		1038		138

		Nigeria 		1		264		1.3		533		1.7		1758		2.1		3114		1.7		3512		1.5		7425		2.0		5486		1547		28

		Madagascar		2		1671		1.8		1990		1.8		2179		1.9		2471		2.1		3477		2.8		4178		3.0		1560		870		56

		UR Tanzania		3		120		1.1		275		1.4		492		1.6		661		1.6		1313		1.9		3147		2.8		4570		656		14

		Mali		4		165		1		183		1		220		1.2		563		1.9		1091		2.5		2574		3.2		2544		536		21

		Guinea		5		258		1.7		398		1.7		614		1.7		946		1.7		1310		1.7		2372		1.3		?		495		>10?

		Coted'Ivoire		6		271		1		434		1.2		536		1.2		649		1.3		722		2		1807		2.7		1140		376		33

		Sierra Leone		7		397		1.3		533		1.4		493		1.3		381		1.3		470		1.3		1159		1.6		?		241		<5?

		DR Congo		8		104		0.8		209		0.8		312		0.8		374		0.8		317		0.8		1200		0.9		?		250		<1?

		Senegal		9		107		1.3		93		1.2		141		2		187		2.4		299		2.8		982		3.7		?		204		>50?

		Ghana		10		44		1.1		79		0.9		72		1.1		187		1.9		294		2.2		825		3.1		1020		172		17

		BurkinaFaso		11		35		0.9		39		1		41		1.8		78		2.1		132		2		371		2.2		?		79		>10?

		Benin		12		2		0.7		11		1.5		8.4		1.2		23		1.7		84		2.7		355		3.6		530		74		14

		Mauritania		13		1		1.5		4.5		2.7		35		4.5		67		3.7		80		4.5		289		5.1		?		60		100?

		Liberia		14		142		0.8		236		1.2		279		1.2		123		1.1		190		1.2		278		1.1		?		58		>10?

		Cameroon		15		13		1.0		35		1.5		71		4.2		45		3.3		76		1.5		267		1.8		2330		56		24

		Chad		16		33		1.1		38		0.9		39		1.2		98		1.5		132		1.2		257		1.4		5658		54		12

		Uganda		17		5		1.1		19		1.1		26		1.3		81		1.4		156		1.6		240		1.8		773		50		6.5

		B urundi		18		3		2.2		6.7		2.1		23		3.0		45		3.0		69		3.2		190		2.0		?		40		>10?

		Guinea-Bissau		19		44		1.0		45		0.8		103		1.5		113		1.7		123		1.6		189		1.7		?		39		>10?

		Mozambique		20		90		1.3		86		1.1		88		0.9		125		0.8		126		0.5		183		0.6		1648		38		23

		Ethiopia		21		~		~		~		~		~		~		12		1.8		35		1.9		166		3.0		3338		35		10

		Togo		22		20		0.8		16		1.1		20		1.0		60		1.7		81		2.3		152		1.8		320		32		10

		Kenya		23		17		4.2		37		5.1		46		3.5		48		4.0		50		3.1		142		4.6		?		30		100?

		Malawi		24		10		0.9		63		1.5		36		1.6		62		1.7		93		1.7		125		1.8		?		26		<10?

		Niger		25		22		1.8		31		1.6		57		2.6		63		2.8		71		3.4		108		4.3		?		23		>10?

		Rwanda		26		0.4		2.1		2.8		2.7		7		2.5		10		1.7		53		4.2		108		4.1		?		23		>10?

		Gambia		27		34		0.8		28		0.8		29		0.8		21		0.8		27		0.8		47		0.8		?		10		<1?

		Zambia		28		~		~		1.5		0.7		8.8		1.0		12		1.0		21		1.4		44		1.4		3925		9		<1

		Sudan		29		2		1.0		8		1.0		3		1.0		3		0.9		28		3.3		39		4.5		10117		8		<1

		Central Africa		30		6.6		0.9		11		0.8		13		1.4		14		1.4		33		1.7		24		1.3		?		6		<1

		Angola		31		26		1.2		19		1.1		5.6		0.8		10		1.4		9.1		0.9		23		1.2		?		6		<1

		South Sudan		32		~		~		~		~		~		~		~		~		~		~		22		0.9		6575		5		<1

		Congo		33		5.1		1.4		4.4		1.1		1.5		1.1		1.3		0.7		1.3		0.6		1		0.6		?		0.2		<1

		Zimbabwe		34		2.8		1.3		0.8		0.7		0.4		1.7		0.4		2.1		0.8		1.1		1		0.4		1036		0.2		<1

		SSA total				3930		1.3		5480		1.4		7780		1.6		10650		1.66		14740		1.75		29400		2.0		50000		6125		12

		Asia total				243000		2.1		322000		2.5		427000		3.5		512000		3.8		577000		4.2		680000		4.8		100000		142000		142

		*Mean Paddy prodcution/(mean Asian yield of 4.8t/ha in 2011-2023), **2011-23 Asian sawah cultivation area/potential sawah area







		Countries		Rank 2011-23 in SSA		1961-70		t/ha		1971-80		t/ha		1981-90		t/ha		1991-2000		t/ha		2001-2010		t/ha		2011-23		t/ha		Sawah potential (x1000 ha)		*Asian Sawah equivalent 2011-23 (x1000ha)		Evolutional level of sawah platform

		Egypt				2094		5.2		2396		5.4		2333		6		4756		8.2		6072		9.7		4980		9.2		745		1038		5~6

		Nigeria 		1		264		1.3		533		1.7		1758		2.1		3114		1.7		3512		1.5		7425		2.0		5486		1547		2~5

		Madagascar		2		1671		1.8		1990		1.8		2179		1.9		2471		2.1		3477		2.8		4178		3.0		1560		870		4~5

		UR Tanzania		3		120		1.1		275		1.4		492		1.6		661		1.6		1313		1.9		3147		2.8		4570		656		3~5

		Mali		4		165		1		183		1		220		1.2		563		1.9		1091		2.5		2574		3.2		2544		536		4~5

		Guinea		5		258		1.7		398		1.7		614		1.7		946		1.7		1310		1.7		2372		1.3		709		495		1

		Coted'Ivoire		6		271		1		434		1.2		536		1.2		649		1.3		722		2		1807		2.7		1140		376		3~5

		Sierra Leone		7		397		1.3		533		1.4		493		1.3		381		1.3		470		1.3		1159		1.6		341		241		1

		DR Congo		8		104		0.8		209		0.8		312		0.8		374		0.8		317		0.8		1200		0.9		7692		250		1

		Senegal		9		107		1.3		93		1.2		141		2		187		2.4		299		2.8		982		3.7		814		204		3~5

		Ghana		10		44		1.1		79		0.9		72		1.1		187		1.9		294		2.2		825		3.1		1020		172		3~5

		Cameroon		15		13		1.0		35		1.5		71		4.2		45		3.3		76		1.5		267		1.8		2330		56		2~3

		Chad		16		33		1.1		38		0.9		39		1.2		98		1.5		132		1.2		257		1.4		5658		54		1

		Uganda		17		5		1.1		19		1.1		26		1.3		81		1.4		156		1.6		240		1.8		773		50		2~3

		Mozambique		20		90		1.3		86		1.1		88		0.9		125		0.8		126		0.5		183		0.6		1648		38		1

		Ethiopia		21		~		~		~		~		~		~		12		1.8		35		1.9		166		3.0		3338		35		1

		Zambia		28		~		~		1.5		0.7		8.8		1.0		12		1.0		21		1.4		44		1.4		3925		9		1

		Sudan		29		2		1.0		8		1.0		3		1.0		3		0.9		28		3.3		39		4.5		10117		8		4

		South Sudan		32		~		~		~		~		~		~		~		~		~		~		22		0.9		6575		5		1

		SSA total				3930		1.3		5480		1.4		7780		1.6		10650		1.66		14740		1.75		29400		2.0		50000		6125		1~5

		Asia total				243000		2.1		322000		2.5		427000		3.5		512000		3.8		577000		4.2		680000		4.8		100000		142000		3~6

		*Mean Paddy prodcution/(mean Asian yield of 4.8t/ha in 2011-2023)   Sawah Evolutional level 1:Upland rice, 2:Rige planting, 3: Micro & 

		small sawah with poor bunding& levelling, 4: within ± 5cm leveling for good transplanting, 5: Mechanized, 6: Advanced ± 2.5cm & other
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Sudan: Total irrigated sawah   
potential :10. 12 Million ha

South Sudan:       6.58 Million ha
Chad:                    5.66 Million ha
Ethiopia:              3. 34Million ha
Tanzania:             4.57Million ha

Madagascar
Blue colored 
areas have
more than 50% 
soils are good for 
irrigated sawah 
development, 
Green areas have 
20-50%, and 
Yellow areas have 
5-20%

Total irrigated 
sawah potential:
1.56 Million ha

1,000 years ago, Indonesian-
Malay people migrated to the
area and introduced sawah
based rice farming, which
developed steadily until
around 1500.



Kebbi state, 
Farmer lead 
On-site pump  
irrigated 
sawah rice 
cultivation:  
>200,000 
ha/year in 
2017～2024

Goronyo &Wurno
dam irrigated  poor  
sawah, 7,000ha

Bakaloro dam 
Irrigated poor 
sawah,20,000ha

1000mm

750mm

750mm

30m lift of the Anambra river
water, and 30km canals for
4000ha of irrigated sawah by
ODA, Japan, Difficult huge
pump MGt.

1250
mm

500mm

500mm

Hadejia dam 
Irrigated poor  
sawah 10,000ha

Niger

6m pump up 
60,000ha poor
irrigated sawah

Chad

20,000ha, Dam
Irrigated poor 
sawah,Kano

1000mm

Sokoto (Rima) River
Niger River

Benin

1500mm 2000
mm

2000
mm

1250
mm

1250
mm

Olam company 5000ha, 7m 
Pump up irrigated sawah.

Difficult flood control
1250 mm

In Blue colored areas, 
more than 50% of  soils 
are suitable for 
irrigated sawah 
development, soils in 
Green areas are 
20%~50%, and in 
yellow areas are 5~20%.

1250
mm



Since the 1980s, the surface water level
of Lake Chad has dropped by 3-4
meters, making it impossible to draw
water. Recent research showed that
the lake's water amount is stable as
groundwater at a depth of 70 meters
(Binh Pham-Duc et al 2020).
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Markala Dam

Sahel 
canal
100m3

/sec

Massina
canal

50m3/sec

Costes-Ongoiba
canal 48m3/sec

Point
A

Siribala
village

Mali’s Markala dam (Alamy)



Upper: Niono irrigation site (Jan. 1989): Irrigation & drainage canal system available but no bunded leveled sawahs    

Lower: The same site above (Aug. 1998): Farmers are busy to make no leaking bund and trans plating after leveling            



*Successful 
transplanting 
operation needs the 
standard sawah 
platform (Stage 4), 
i.e., good bunding, 
±5cm leveling, 
irrigation/drainage 
and puddling, thus 
the transplanting area 
and standards sawah 
area should be the 
same. **Rehabilitated 
area is the estimation 
based on the 
“irrigation 
management 
viewpoint” by the 
Office du Niger. The 
data are from Djibril
Aw and Geert Diemer
“Making a Large 
Irrigation Scheme 
Work, A case study 
from Mali”, The world 
Bank, 2005 

Table 1. History of irrigation and Sawah platform evolution based on the trends of paddy yield and transplanted
      and standard sawah (Evolutional stage 4) area in Niono Irrigation sites, Office du Niger in 1935/1973-2002  

Year
Total Farm
Land  Area
(ha)

Wet
Season
Trans-
planted
Ares(ha)*

Standard
Sawah
Plots Area
(ha)*

Rehabili-
tated
Area
(ha)**

Paddy
Yield
(t/ha)

Dry
Season
Vegetable
(ha)

Dry
season
Rice &
Maize
Area(ha)

Orchards
(ha)

Total
Cropped
Area (ha)

Cropping
Intensity
(%)

Total
Land
developed
(ha)

1935-65 53,260
1973/74 40,139 0 0 0 2.1
1979/80 35,104 0 0 0 1.8
1982/83 35,182 0 0 450 1.6
1983/84 36,920 5 5 1,773 1.8
1984/85 38,154 37 37 3,778 1.7
1985/86 39,433 529 529 5,886 2.1
1986/87 39,910 869 869 7,898 2.2
1987/88 42,125 1857 1857 9,617 2.3
1988/89 43,352 2,721 2,721 9,880        2,3
1989/90 44,251 4,166 4,166 10,872        2,4
1990/91 43,872 6,766 6,766 12,452        3,3
1991/92 44,435 21,462 21,462 14,637        4,1
1992/93 44,843 22,797 22,797 16,870        4,7
1993/94 45,442 25,893 25,893 18,455        4,9
1994/95 44,950 29,487 29,487 19,190        4,6 53,260
1995/96 47,591 35,869 35,869 21,301        5,0 1,880 1,877 563 50,730 107
1996/97 47,991 45,222 45,222 23,085        5,1 2,519 1,175 601 52,279 109
1997/98 48,431 48,058 48,058 30,457        5,4 3,095 1,976 603 54,988 114
1998/99 48,991 48,741 48,741 31,651        6,0 3,752 2,046 908 56,386 115
1999/00 50,093 50,333 50,333 33,053 　  　 6,0 3,807 862 1,000 56,709 113 56,573
2000/2001 55,006 52,060 52,060 38,366        6,1 3,687 5,751 1,012 63,445 115
2001/2002 56,506 54,093 54,093 40,166        6,1 4,592 7,072 1,012 67,080 119 64,301
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		Table 1. History of irrigation and Sawah platform evolution based on the trends of paddy yield and transplanted

		      and standard sawah (Evolutional stage 4) area in Niono Irrigation sites, Office du Niger in 1935/1973-2002  

		Year		Total Farm Land  Area (ha)		Wet Season Trans-planted Ares(ha)*		Standard Sawah Plots Area (ha)*		Rehabili-tated Area (ha)**		Paddy Yield (t/ha)		Dry Season Vegetable (ha)		Dry season Rice & Maize Area(ha)		Orchards (ha)		Total Cropped Area (ha)		Cropping Intensity (%)		Total Land developed (ha)

		1935-65																						53,260

		1973/74		40,139		0		0		0		2.1

		1979/80		35,104		0		0		0		1.8

		1982/83		35,182		0		0		450		1.6

		1983/84		36,920		5		5		1,773		1.8

		1984/85		38,154		37		37		3,778		1.7

		1985/86		39,433		529		529		5,886		2.1

		1986/87		39,910		869		869		7,898		2.2

		1987/88		42,125		1857		1857		9,617		2.3

		1988/89		43,352		2,721		2,721		9,880		       2,3

		1989/90		44,251		4,166		4,166		10,872		       2,4

		1990/91		43,872		6,766		6,766		12,452		       3,3

		1991/92		44,435		21,462		21,462		14,637		       4,1

		1992/93		44,843		22,797		22,797		16,870		       4,7

		1993/94		45,442		25,893		25,893		18,455		       4,9

		1994/95		44,950		29,487		29,487		19,190		       4,6												53,260

		1995/96		47,591		35,869		35,869		21,301		       5,0		1,880		1,877		563		50,730		107

		1996/97		47,991		45,222		45,222		23,085		       5,1		2,519		1,175		601		52,279		109

		1997/98		48,431		48,058		48,058		30,457		       5,4		3,095		1,976		603		54,988		114

		1998/99		48,991		48,741		48,741		31,651		       6,0		3,752		2,046		908		56,386		115

		1999/00		50,093		50,333		50,333		33,053		　  　 6,0		3,807		862		1,000		56,709		113		56,573

		2000/2001		55,006		52,060		52,060		38,366		       6,1		3,687		5,751		1,012		63,445		115

		2001/2002		56,506		54,093		54,093		40,166		       6,1		4,592		7,072		1,012		67,080		119		64,301
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The Taiwanese team transferred sawah based irrigated rice
cultivation technology on a large scale in 22 countries of SSA
from 1961 to 1975 and from 1990 to 2003. They dispatched
young experts to numerous locations showing the map,
developing a total of 30,000 hectares good sawah platform
and trained 80,000 farmers.
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development of 
farmer-led on-

site ground 
water pump 

irrigated 
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rice cultivation 
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savanna 
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inland delta in 

Kebbi state 
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Evolutional stage 1 Sawah cultivation of African rice (Oryza Glaberrima) in the floodplain 
of the Lima (Sokoto) River in Kebbi State. Right: Arugungu, left: Birinin Kebbi, 
photographed in December 1987.



On-site (no dam, no canal) pump irrigated small sawah (evolutional stage 3) in the 
floodplain of a tributary of the Niger River near Jega. Photographed in May 2011.



Sawah technology training and demonstration: Powertiller expands the area of each plot, 
followed by  puddling, leveling to within ±5 cm, and then planting in straight rows at the 

appropriate water depth. Sawah platform, evolutional stage 4 and 5. Photo May 2011.



Africa's undeveloped
floodplains and
inland deltas have
flat terrain, so small
cultivators, water
power tillers are
more suitable than
heavy machinery
such as bulldozers
and backhoes for
rice sawah (paddy,
Suiden) development,
which is carried out
by farmers
themselves
endogenously.







No rice sawahs (paddies). The beginning of the dry season. The meandering Zamfara River, a tributary of the Niger River.



In the dry season of the fifth year since the dissemination of sawah technology began in 2011, countless sawahs can be 
observed.



In 2020 farmers developed everywhere. In Suru LGA alone, more than 50,000 ha, in Kebbi State as a whole, more than 
200,000 ha, achieving a total paddy production of more than 2 million tons per year with 1-3 crops per year (GEMS4, 2017).



Photos taken on wet season September 2019, A position, Suru Flood plain.



Flood plain: 3200ha





16 sets of powertiller parts were
transported from Indonesia to
three refugee camps: Baga sola,
Tissi, and Hraze. NCAM
engineers and Kebbi/Niger lead
farmers assembled and on-the-job
training at the camps.
Cost: powertiller: $2000/set,
logistics $500/set. Total powertiller
cost was $40,000 paid by IOM.



From March to May 2017, a 1.5-hectare
demonstration farm was used for on-the-job training
for refugees, conducted by NCAM staff and local
farmers from Nigeria's Katsina and Niger states. The
refugees returned home after the training. No follow-
up was conducted afterward, but as of March 2024,
Google Earth imagery shows that the refugees and
local residents have expanded the farm to two sites
marked with red circles, each covering 4–5 hectares,
totaling 10 hectares.
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