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Abstract

Most developing countries particularBubSahara Africain general have never been able to
producesufficiert food to meeting the teaming population spite of the abundance inland
valleys which havegred potentialto be optimizedwithout investment on expensiveigation
systemslinland valleysshow considerable potential for intensification and sustainable land use.
The potential impact of this valley is related to the presence of water and total areas covered for
the production of many food crops. However, they are only marginally utilidew. sawah rice
productiontechnologywas established in Abeokuta Z0dnd repeated in 201ds demonstration

plot in the University of Agriculture, Abeokuta, Nigetia showcas the inherentpotential and
sustainableagricultural practice to the farmers in Ogun Statéigeria This papertherefore
highlighted thenaturalabundance of the highly productive resources, ypelential, robustness,
resilience and sustainabawah ricebased production technologdhiat could be adopted by
small scale farmers in Nigeria. It also emphedithe harrowing experiences during natural
disastel(such as floofland the associated problems suctvesd infestation, diseases infections,
rodents darage, more usage of fertilizer because the beneficial effect of sawah were hindered,
lack of funding, poor post harvest facilities and poor marketing structdies role of
governmenpoliciesin stabilizing agricultural produce, such as importation, sliksiand price
supportas it affects peasant farmewverediscussedSawah rice technology has the potential of
enhancing sustainability of inland valley if well managed and free from natural disaster.

Introduction

Tarnocai (1979) defined wetland asdishaving the water table at, near, or above the land
surface or which is saturated for a long enough period to promote wetland or aquatic processes as
indicated by hydric soils, hydrophytic vegetation, and various kinds of biological activity which
are adpted to the wet environment. Such flooded areas are generally considered to be more
robust and resilient to land use pressuantthe fragile uplands (BeckemdDiallo, 1992; Gopal

et al, 2000; Dixon and Wood, 2003).
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They are characterized by fatextured soils (Abergel, 1993), are islands of biodiversity
(Gawler,2002) providers of clean water and air (Dixon, 2002) and potentially highly productive
sites for agriculture (Becker and Johnson, 2001; FAO 2003). They are valuable for agriculture
and areimportant to international biodiversity as breeding grounds for migratory birds (World
Bank, 2006).

Tropical Asia, with about 1/13 of the world's land area, has more than 1/3 of the potentially
arable lowlands (FFTC, 20Q7Yhis perhaps point to the fat why Asia is leading in rice
production. Wetlands ind®-Saharan Africa are estimated to cover 228 millior{F@O, 1998;
Bergkamp, 2000). There is a preponderance of inland valheygest Africa, where valley
bottoms and hydromorphic fringes are estied to occupy 282 million ha of land (Windmeijer

and Andriesse, 1993)n rural West Africa, less than 10% of an estimated 55 million ha of
wetlands are being used for agriculture (Thenkadtadl, 1995)suggesting that wetlands are
grossly underutiied for food crop production as opposed to the Asia continent.

The estimated 3 million ha of the fertile soils of the fadama in Nigeria with residual
moisture in the drgeason, offers attractive opportunities for the arable farmers to grew off
season highalue crops (World Bank 2001; Adigbo and Adigbo, 2011 this resource has not
been fully exploitedThe underutilization ofnland valleyin Nigeria hasalso been reported by
FAOSTAT, 2008 as saying that Nigerias a nation has the inland valley resoce and
management potential to produce enough rice to meet local and as feeleaportation. This
under utilization hagonically rankedNigeriaasthe second largest importer of rice in the World
after Philippine (Africa Rice Center 2088 Howeve, in West Africa,Nigeria is the leading
producer of rice in the in West Africa sub region (Africa Rice Center (WARDA), [200& the

guantity produced is far below consumption.



The utility of inland valley was further improved by increasing the crognsification
from twoto three crops per year (Adigled al, 2007 Adigboet al, 2010)without supplemental
irrigation but the sustainability and judicious fertilizer utilization were not as effimerainfed
system

Therefore, effectivananagementf inland valleysvia friendly ecological technology
such as sawahce based production system to enhance the sustainability of inland caillkely
becomea laudable optioro closing the gap between production and consumpfibis paper
therefore highligted the yield potential, robustness, resilience and sustainable sawah rice based
production technology that could be adopted by small scale farmers in Nigeria. It also
emphasized the harrowing experiences during natural disaster (such as flood) asddiateds
problems such as weed infestation, diseases infections, rodents damage, more usage of fertilizer
because the beneficial effect of sawah were hindered, lack of funding, poor post harvest
facilities, poor marketing structureend government policiesn importation, price support and

subsidies were discussed.

Robustness andesilience

The flooding of wetland soils alters both pH and the redox potential of the soil influences the
availability of other nutrients as well. The pH of both acid and alkadbil tends to converge on

a pH of 7 when they are flooddd.the process of anaerobiosigiaddy soilsiron phosphate

tends to be reduced, with a release of some of the P in available forms. Moreover, reduction of
iron oxides releases some of theladed P into theoil. The reduction opaddy soilsunder
submerged conditions is accompanied by an elevatisailipH. The rise in pH enhances the

solubility of iron phosphate and aluminum phosphate, by a factor of 10 times per unit rise in pH.



Here isanother mechanism to raise the availability of Paddy soil§fRedman and Patrick,

1965; FFTC, 2007)I'he availability of major ions such as potassium, magnesium, sulphur and
several trace nutrients such as iron and manganese is also affected by ftydooidigions in

the wetlands (Mohanty and Dash, 1982; FFTC, 20Bajldyfields in the lowlands receive new
sediments deposited from raifif that carries eroded topsoil down from the uplands, thus

perpetuating soil fertility and productivity.

In upland faming, crop rotation is a necessity to avoid a decline in yield due to diseases and
pests that arise from a monoculture situatiil sickness). Irpaddyfields, on the other hand,
rice can be grown year after year without any clear sign of yield decime a considerable
length of time.The alternation from aerobic to anaerobic conditions in a yearly cycle of rice
farming is the best measure to remove the causes of soil sickness. No pathogersoonesoll
animals can survive such a drastic changeeredox environment.
Yield potentials of inland valley (rainfed lowland) compared to others ecologies
Rice Ecologies and their Btentials

The yield of rice in inland valleys is generally much higher than on the up{Hfids
1980; 1988). There is endugesidual soil moisture or shallow ground water table for crops other
than rice in dry season (Raunet ,-grolvidg8arkdsare The a
4.9, 2.3, 1.5 and 1.2 t/ha for irrigated, rainfed lowland, flood prone and upland¢tresiye
whil e the aver age ygrowihgdreaafe 50/€.4,t11.3 @l 1.0 far arigaged,r i c e
rainfed lowland, flood prone and upland, respectively (Anon, 1993). The cost of irrigation
equipment is, however, prohibiting for resoupmor farmers to acquire for rice production in
Nigeria. Therefore, the rainfed lowland rice in the available inland valley that gives relatively

higher yield of rice as compared to the upland can be taken advantage of, at no extra cost.



Out of the total land areaf 1,6420® hadevotedto rice cultivation in Nigerial, 5, 16,
30 and 48% is grown to mangrove swamp, deep water rice, irrigated lowland, rainfed upland and
rainfed lowland, respectively. In West Africa, however, of the total land area of 4,011,000 ha
devoted to cultivation of rice, 4, 9, 12, 44 and 31% is planted to mangrove swamp, deep water,
irrigated lowland, rainfed upland and rainfed lowldrah¢con and Erenstein (2002)o increase
the production of ricen West Africg thereforeis the need to rellocate more of inland valley
which is more productive than dissipating our energy and scare resource on the upland

More importantly, the adoption of simple technology such as sawah that will enhance the
productivity of inland valley should also be actwsp if the gap between consumption and
production must be clodan West Africa. Asiacontinent is leading in rice production in the
world, perhaps because, they choice the right combination of ecology and techiblegyne
has come for farmers in St8ahara Africa to relocate rice production in the upland to more
productive lowland ecology combination with sawah rice production technology.
Sustainable sawah rice production systems

The concept and term sawah refers to 1maide improved rice growingnvironment with

demarcated, bunded, puddled and leveled rice field with water inlets and outlets using power
tiller for weed and water control in the inland valley which can be springs or pumps (Wakatsuki
et al, 2005). The Sawah system of rice productersures proper management of the rice
environment leading to efficient and higher rice grains production with higher returns is a better
option to current systems (WakatsuRDO05). It is one of the most efficient systems that will
ensure adequate prodiget to meet the evancreasing demand and save the country from the

use of scare foreign exchange resources for its importationéBailrj 2007).



The project is embarking on the process of mass adoption for the whole country with its
attendant challeges of procurement of power tillers used in land preparafioa.sawah project
focuses on three important key$) enhances soil and water management which is important for
sustanable rice production; (2) th@ackagesignificantly increases rice yieldand (3) he
dissemination of the Sawah technology through a participatory learning approach enhances rapid

adoption among rice farme

It is welkknown that weeds can be controlled by meansfiidient water control. But it is
not well evaluated that thatrogen fixation by soil microbes under a submerged sawah systems
could reach 20 100 kg/hal/year in Japan andi2@00 kg/ha/year in the tropics depending on the
level of soil fertility and water management (Kyuma 2003, Hirose and Wakatsuki 2002). This
amount is comparabléo the nitrogen fixed by leguminous plantdJnder submerged condition,
because of reduction of ferric iron to ferrous iron, phosphorous availability is increased and acid
pH is neutralized, hence mierutrients availability is also ineased (Kyuma2003). There are
other benefits of sawah systems. The eutrophication mechanisms are not only encouraging the
growth of rice plant but also encourage the growth of various algae that increase the nitrogen
fixation. The quantitative evaluatiaf nitrogen fixation in sawah systems including the role of
algae will be also important future research topics.

Under nitrate rich submerged water conditions, sawah systems encourage denitrification.
Easily decomposable organic matter becomes substraégious denitrifyers. Purification of the

nitrate polluted water is another function of sawah system (KyaoGs.



Experiencesin Abeokuta sawah rice

Sawabh field wasntroduced ancestablished in Abeokuta, Nigeria in 2010 ap@eated in
2011 croppng season. The performance of Abeokuta sawah was rated the best in Nigeria by
sawah teanm 2010 cropping seasdPlates 16). However, the story was not palatable because
of the damaged caused by flood coupled with-redease of approved fund 2011 cr@ping
The resultantharrowingproblems such as weeds, roddmt, r dhrmaestc were not palatable
experience compared to 2010 cropping seéBtates 715).

Success story ofawvah rice field in 2010
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Plate 1:Sand filling bags to control water in sawdate field after transb]ahting
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Plate 2: Sand filled bags used



Plate 3:The sawah field 2 two weeks after transplanting and water introduction

Plate 4Ricef a r nfield dayin 2010



Plate 5:Farmers admiring #thsawah field

Plate 6: Prof. Waktsuki, Prof. Lagoke (Deputy ViceChancellor, UNAAB) Engineer SegunAdemiluyi and
farmers during sawah field day



Sawabh rice fieldexperiencein 2011
The rainfall pattern in Nigerian 2011 was an aberration from the norah The rains did not

come whent should and when itame;it was torrential coupledwith destructiveflood. The
central drainage canalvas washed away aeriously weakened &h mending was difficult
because of the sandy nature of the soil (loamy s&uainuch money and time were invested in
managing the damagedased by the floods. In mending the canal, the stomas letter
experiencedhan to be toldNatural disasters (such as flood in our own case) with the associated
problems (such as weeds, grasdters, more usage of fertilizer and perhaps low yield) are
inevitable all over the world. But prompetlease of approved monegould havefurther
alleviatedthechallenging scenario

Nationwide problems such as poor post harvest facilities, poor maylsttuctures and the role

of government policies in stabilizing agricultural produce, such as importation, subsidies and
price support have actually aggravated the situafibe. pictureqPlates 715) below presented

the flood incident and the repairsrigad out. Our inability to effectivelgontrol watergiven the
sandy nature of the soilesulted in weed, rodent infestation and higher rate of fertilizer

application.



Plate 7: Floodop view




Plate 9:Commencement of repairs

Plate 101Leakages here and the@eveeks after repairs akentral darinage canal



