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2006 2007 2008 2009 2010
4,454,113 4,556,683 4666,789 4,784,778 4,884,932 2.2%
3,138,341 3,228,358 3322,067 3,419,757 3,502,908 2.8%
5,658,032 5,802,065 5955,123 6,117,671 6,256,832 2.4%
1,286,113 1,313,848 1349,732 1,394,367 1,440,452 2.9%
5,316,234 5,443,919 5580,259 5,725,744 5,894721 2.3%
9,100,482 9,402,491 9714,748 10,037,764 10,316,634 3.4%
4,261,120 4,402,161 4542,836 4,683,059 4,797,163 3.1%
2,924,309 3,034,397 3146,303 3,260,124 3,357,771 4.1%
36,138,744 37,183,924 38277,856 39,423,264 40,406,412 2.8%
Statistical Abstract 2007, Kenya National Bureau of Statistics
22 14 13
12 40
60 30 10
1.2
GDP Gross Domestic Product 2005 09 3.8
2005 29.7
2009 25.5 2005 11.8 2009
12.1 2005 2.7 2009 2.6
2005 3.4 2009 4.2
2005 52.4 2009 55.7
2 GDP 2001
Ksh
2005 2006 2007 2008 2009
305,549 319,175 326,604 312,719 305,258 0.0%
29.7% 29.3% 28.3% 26.8% 25.5% -
121,032 128,507 136,975 141,744 144,182 4.5%
11.8% 11.8% 11.8% 12.1% 12.1% -
27,862 27,492 30,002 31,617 30,631 2.4%
2. % 2.5% 2.6% 2.7% 2.6% -
35,401 37,649 40,405 43,735 49,893 8.9%
3.4% 3.5% 3.5% 3.7% 4.2% -
540,147 575,261 622,063 638,742 665,681 5.4%
52.4% 52.9% 53.8% 54.7% 55.7% -
1,029,991 1,088,092 1,156,019 1,168,557 1,195,645 3.8%
100.0% 100.0% 100.0% 100.0% 100.0% -

Statistical Abstract 2010, Kenya National Bureau of Statistics




2009

55 1997
Welfare Monitoring Survey WMS-III 2005/06
Kenya Integrated Household Budget Survey KIHBS 2005/06
46 1,600
2004 3

Investment Program for the Economic Recovery

Strategy for Wealth and Employment Creation: IP-ERS

4
1.3
2009 GDP 26
55
2004 54.7% 2009 48.5%
3

2004 2005 2006 2007 2008 2009*
54.7% 52.1% 49.9% 48.0% 48.4% 48.5%
4.4% 4.7% 4.0% 4.0% 3.1% 4.7%
22.7% 21.8% 20.7% 17.9% 19.8% 21.3%
24.9% 23.0% 21.4% 21.7% 22.1% 20.2%
2.7% 2.6% 3.8% 4,4% 3.4% 2.3%
45.3% 47.9% 50.1% 52.0% 51.6% 51.5%
100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Statistical Abstract 2009, Kenya National Bureau of Statistics
* = Provisional




2006 2007 2008 2009
3,248 2,929 2,370 2,439
358 354 337 337
43 32 15 25
77 103 244 1,058
667 581 555 798
) 196 203 202 398
Statistical Abstract 2009, Kenya National Bureau of Statistics
1.4
735mm 17 994
5
909 15 41 965
373 796 5,663 6,832
503 2,189 11,453 14,145
0 0 12,690 12,690
1,218 34 0 1,252
3,025 123 12,220 15,368
741 0 0 741
16 0 38 54
6,785 3,157 42,105 52,047
857.5mm 735 857.5mm 735mm
612.5mm
Statistical Abstract 2007, Kenya National Bureau of Statistics
MWI  Ministry of Water and Irrigation
53.9 5.4




205,000 69,000
40,000 11,000
200,000 11,000
64,000 6,000
30,000 13,000
539,000 110,000
MWI1 2006
MWI 2006 10.1
18.7 National Policy on Irrigation
and Drainage Development, June 2007 3
2,500
46 47,000
47 MWI
IDD Irrigation and Drainage Department
NIB National Irrigation Board
90 NIB
11,200
12

70,000
41
42,800 42



1985 1998 2004 2006
17,500 34,650 47,000 49,000
11,500 12,000 16,000 16,000
23,000 40,700 42,800 45,000
52,000 87,350 105,800 110,000
MWI NIB 2006
2003 MWI
MWI
MWI
IDD
MWI NBI
Irrigation Act
Cap347 NIB
NIB
MWI MWI
IDD
NIB
NIB
10 2009 15
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30 3,940 ha
25,000 ha
GIBB Africa
2.2
221
110 km
16,162 km? 440
1,600 mm 890 mm
35 20
6,600 km?
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17.7 m®/s 0.5 m%/s 15 km
25,000 ha 2
2 4
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2.2.3

43%
50

0.8

2010

2.3

2.3.1

6,539

2)
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4)
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6)

14

85

14 23 25

27
63%
25,000 ha
1.1
8,260 ha
400 ha 356 ha 291 ha

2,385 217

200 /km?

25

1.0

9,195 ha 2,190 ha

11,437
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2.3.2

1.5
25,000 ha
8,000 ha
25,000 ha
2.3.3
180
2,386 ha
3,312 ha
847 ha
275 ha
1,089 ha
2.3.4
7,717 ha 7.53 m%/s
80 24.1 m®/s

1)

2) 15 km

3) 47 km

4) 150 km

5) 100 km

6) 117 km

7) 730

8)
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1)

5.7

47.7

1.0

85,000

36
4)

2.4

1,280

5,795 ha

3,861
82
12,011
12,000
4.3
46,160
18
10
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System of Rice Intensification
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3.1

1,400 1,600 m
3
3.2
100
1,000 1,600
m 18 20
19,755 km? 1,975,500 ha
125,000 ha 6% 771,000 ha 39% 454,000 ha
23% 625,000 ha 32% 1995
2 90
7,627 ha 48 6,209 ha
42 1,418 ha
6.1
120 2009 61
/km?
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Eng. R.K. Gaita (Director of Irrigation, Drainage & Water Storage)
Eng. Jane Simiyu (Staff of Irrigation Division)
Eng. G. Gicuki (Staff of Irrigation Division)
Eng. W.O. Orchoke (Staff of Irrigation Division)

National Irrigation Board
Mr. Orony George J. Odedeh (Chief Engineer)

Mwea Irrigation Agriculture Development Center, NIB
Mr. Raphael K.Wanjogu (Principal Research Officer)
Mr. Maina Murimi (Irrigation Officer)

Mr. Joseph Njeru Nthia (Research Officer)

National Irrigation Board -Migori

Mr. Kogoson Kenet (Engineer)

Nyatike District Office
Mr. Naloka Mutiso (Engineer)

Kengen Gogo Power Station
Mr. Fredrick Abayo (Head of Station)

Ministry of Agriculture
Mr. N.C. Chepkwony (Deputy Director of Agriculture, horticulture Division)

Kenya Agriculture Research Institute —Nairobi Head Office
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Kenya Agriculture Research Institute -Thika
Dr. Charles Waturu Nderito (Central Director for Horticulture Research Center)
Mr. David Nduati (Technical Liaison Officer Horticulture)
Mr. S.J.N. Muriuki (Entomologist)
Ms. Alice Nakhumicha Muriithi (Flower and Medical Plant Research Coordinator)
Kenya Institute of Organic Farming
Mr. John Wanjau Njoroge (Director)
Mr. Michael Waweru (Outreach and Consultancy Department)
African Institute for Capacity Development
Dr. Jiro Nozaka (Chief Advisor)
Jomo Kenyatta University of Agriculture and Technology
Dr. Bancy M. Mati (Professor for Soil & Water Engineering)
World Bank Institute
Dr. Mei Xie (Leader of Climate Change Practice Group)
Dr. David George (Climate Change Practice Group)

Masai Environment Development Consortium
Mr. Sammy Ole Roore (Chief Executive Officer)
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Republic of Kenya

Presentation
on
Irrigation Water Productivity Improvement
Using Drip Irrigation System
for Horticultural Crops

ADCA Mission, Japan
23 Feb. 2011

Palestinian National Authority

The Project for Strengthening Support System
Focusing on
Sustainable Agriculture
in
the Jordan River Rift Valley

Agricultural Support Assist Project

Purpose of the Project (PDM)

saving agriculture and soil conservation are
practiced in consideration of the technology

The research for cycle-oriented agriculture, water
suitable for indigenous conditions.

<
Pro'|ect PurEose:

effective agricultural

extension system through
direct linkage between

The peasants/small farmers in

The extension activity the project sites start executing
by SMSs and Extension cycle-oriented agriculture,

Agentsbecomeactive. '~ water saving agriculture and
soil conservation.

Conceptual Outlook of PARE on DARF
PARE
DARF

Researcher
o / SMS, ESMS,

Extension Agent

‘ Research ~ Demonstration ‘ J

‘ Capacity Building ‘

PARE: Participatory Agricultural Research and Extension
DARF: Demonstration and Agricultural Research Farm




Location Map

Use of Irrigation Methods, in percentages, in the West Bank

y = Crop Type Jordan Valley
- .h'.-“'- L == i (%)
== !: e Vegetable 100
T e E i it Modern Techniques 99.4
. e o= Traditional techniques (furrows) 0.6
IE-"'";. §oll, == Tree orchards (Citrus and others) 100
- Cp|" === Modern techniques 70
. ¢ V- | Traditional techniques (basins) 30)
Pzt "'4; Banana Trees 100
1, T |[Modern techniques 100]
_[IL..;__‘* j | Field crops and forage 100
i A, Modern techniques 98
| ) ll i‘ Traditional techniques (flooding) 2
} E--"’:’iﬁ § = Source: Water Resources and Irrigation Agriculture in the West Bank
# ! |

e I i | i it

Participatory Agricultural Research and Extension

BARF
AR AL ACTIVITY HE T

DARF (Demonstration and Agricultural Research Farm)

Original: NARC Planning
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The wetted soil volume is increased while
water content is gradually reduced toward
the margins.

The key factor in drip irrigation is that:

good
erefore-

Within t
balance b
« An excellen

* A high level of water availability to plant

* An optimal and efficient water and nutrient
uptake by plant roots

The shape of the wetted soil volume
depends on several factors:

In light soil, the wetted
volume develops more
vertically

In heavy soil, the wetted ,@,
volume develops more
horizontally




The wetted volume is also
determined by:

» the number of drippers per
unit area

» the flow rate of the dripper

e S

Comparison of Water Saving Practices

Item

Research Station

Sample Farmer (A) | Sample Farmer (B)

Traditional | _Drip

Required Water (gm/ha)

Traditional | Drip | Traditional | Drip
13,565 8,321] 10,925 9,351

Water Saving Ratio (%)

14,446] 6,113
| 55

39 14

Source: Syria Irrigation Project, Crop: Cotton

Irrigation Efficiency

System Application Efficiency| Water Application
(mm/dav)
Drip 0.95 - 0.97 5.26 - 5.15
Sprinkler 0.75 - 0.85 6.66 - 5.88
Surface 0.50 - 0.60 10.00 - 8.33

for a crop of consumptive ude of 5mm/day

The tensiometric method
gives an immediate
reading of water

availability in the soil

Water

Tensiometers

The Measuring Apparatus

Recording




Comparison of Input

900+

800+

700+

600+

500+

400+

3001}

2001

100

Water Reqt

M3

Organic Fert

Inorganic Fert

Cost in NIS

Pesticides

B DARF

O Conventional

Water Saving
{ )\
No. Crop Saving Saving Water Cost Expected
(NIS) Additional
Amount | Spring Well Well Irrigable
Conventionall DARF (Elect.) | (Disel) Area
Average | Average 0.57 1.14 1.9 (Dunum)
1{Tomato GH 1250 825 425 242.25 484.5 807.5 0.52
2|Paprika GH 1150 775 375 213.75 427.5 712.5 0.48
3|Cucumber GH 475 425 50 28.5 57 95 0.12
4|Cucumber 375 275 100 57 114 190 0.36
5|Squash 350 265 85 48.45 96.9 161.5 0.32
6]Lettuce 450 275 175 99.75 199.5 332.5 0.64
7|Theme 1100 625 475 270.75 541.5 902.5 0.76
8|Maize 750 325 425 242.25 484.5 807.5 1.31
9|Eggplat 900 775 125 71.25 142.5 237.5 0.16
10{Beans 425 275 150 85.5 171 285 0.55
11|Watermelon 1350 500 850 484.5 969 1615 1.70
S

The comparison table of gross margin and water profitability

Jordan Valley )
Yield  Gross Prifit Total Cost ~ Gross Water Gross Mar./
kg/Dunum NIS/Dunum NIS/Dunu Margin Requirement | Water Req.
Green House Vegetables
Tomato  Yearround 18,000 21,600 9,605 11,995 1,300 9.23
Cucumber winter 10,000 15,000 5,299 9,701 900 10.78
Beans winter 2,500 7,500 2,966 4,534 600 7.56
Outdoors Vegetables
Industrial C spring 2,500 4,000 1,964 2,036 400 5.09
Potatoes  autumn 3,000 4,500 1,906 2,594 450 5.76
Eggplant  spring 5,000 5,000 2,674 2,326 800 291
Cucumber autumn 2,000 3,000 1,717 1,283 500 257
Potatoes  spring 3,000 4,500 2,333 2,167 350 6.19
Squash  spring 1,400 2,100 1,611 489 500 0.98
Bean Spring 900 2,700 1,567 1,133 400 2.83
Tomato Spring 4,000 4,000 2,355 1,645 600 2.74
Cauliflower Autumn 2,500 3,750 1,359 2,391 500 4.78

Condition

Concerning water savings...

» Fine tuning of irrigation by tensiometric scheduling
is only valuable if, beforehand, the irrigation
uniformity of the network is high and if the water
deliveries are precisely monitored.




Simple Drip Irrigation System

7
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Thank you very much.

Agricultural Support Assist Project




Water Productivity Improvement
for Paddy Cultivation
. by AWD and SRI

By .23 Feli-20%
Shuichi SATO

-

';;i-_..h_lepanKoeiutt?-,,

Necessity of Water Saving for Paddy

Rice is a semi-aquatic plant. Because of this physiological
features, the rice plant can adopt to varied environmental
conditions ranging from no standing water to continuous
flooding culture.

Inirrigated areas, rice is traditionally grown under
continuous flooding with varying depths of submergence.

The increasing scarcity of irrigation water requires new
water management technique to reduce water use
without sacrificing yields and productivity.

To mitigate the looming water crisis, we need to

“Produce more rice with less water~

Field Water Balance in Lowland Rice Field

Water Saving Measures for Paddy

Rainfall
Ahab g ah oy
ARAR VALY

ERLL AR ALY Evaporation + Transpiration + Evapotranspiration

Seepage
inflow

| Hisd pin |

Deep porcalation (P)

® Good Field Preparation and Maintenance

- Good Puddling

- Good Bund Maintenance

- Good Land Leveling

- Short Land Preparation Period
® Communal Seed Beds
® Use of Rice Variety of Shorter Growing Period
® Efficient Use of Rainfall (cropping calendar)
® Introduction of Intermittent Irrigation

=> Alternate Wetting and Drying




Water Table Measurement for AWD

Benefits of AWD

® To reduce irrigation water use by as much as
30-40% compared to the water use in
continuous submergence,
without yield reduction.

® To reduces the costs of irrigation water
particularly in pump irrigation systems.

® To promote more efficient and productive use
of irrigation water.

For smooth realization of AWD under Intermittent
Irrigation, Rotational Irrigation is Recommended.

More Rice with
Less Water &
Lower Costs

4.3 ton/ha Rl [ ety > 7.8 ton/ha

What is SRI ?

€ The SRI method is not a conventional agricultural
technology innovation. Rather it is a whole cultivation
system that involves the integration of technical,
managerial, social, psychological and agronomic factors.

€ SRlis an innovative paddy cultivation method attaining
Higher Paddy Yields with Lower Resources Utilization.

Paddy yield =>50~ 100 % UP J

Water =>30 ~ 50 % down
Seeds =>80 ~ 90 % down
Chemicals =>30~50% down

Raise Productivity
of Rice and Water

@ Basic SRl is a combination of unique transplanting method
(transplant single nursling seedling at a hill with wider spacing) and
unique water management (intermittent irrigaton).

@ Organic SRl is an ideal technique without use chemicals.




SRI Seedling
(10 days after

Seedlings
(30 days after

seeding)

Origins of SRI

1970s-1980s in Japan, research on Nursling Seedling was
conducted. In 1990, mechanical transplanting system
became available in the market in 1990.

1983, SRl was developed by Laulanié
(Priest cum agriculturalist) in Madagascar.

1990, Laulanié established NGO (Tefy Saina)

1993, Prof. Dr. Norman Uphoff, Cornell Univ., |
visited Madagascar and met with SRI.
After 5-year SRI field tests in Madagascar,
he became the World Promoter of SRI.

Laulanié

1999, SRI was tested in China & Indonesia.
2000, SRI was tested by Tamil Nadu U. India.
By 2010, SRI has tested in 41 countries.

Norman Uphoff

Intermittent Irrigation

Hurdle of SRI promotion is an anxiety of farmers
to dry up paddy fields. Reliable water source is
Necessary to implement intermittent irrigation.

Wet - Dry Cycle can be decided
through try and error in the field.

Shallow standing water

Dry up too much ! Not recommend. —> £8 :

Spread of SRI in the World

In 2010 SRI benefits have been validated in 41 countries
= _ - . .

gmadag ascar (JF‘AU‘HI
2.

Before 1999: 1adagascar 2006: Burkina Faso, Bhutan,

1999/2000: China, Indonesia Iran, Irag, Zambia

2000/01: India, Bangladesh, Cambodia, Laos, 2007: Afghanistan, Bra;ll
Thailand, Philippines, Sri Lanka, Nepal, 2008: Rwanda, Costa Rica,
Gambia, Nepal, Myanmar, Sierra Leone, Ecuador, Egypt, Ghana,
Cuba Japan

2002/03: 2009: Malaysia, Timor Leste

2004/05: Senegal, Mali, Pakistan, Vietnam 2010: Kenya, DPRK, Panama




History of SRI in Indonesia

In 1997, Norman Uphoff made a presentation on SRI.

In 1999, MOA carried out field tests on SRI.

In 2000, Organic SRI has introduced in West Java

In 2002, Basic SRl was introduced in east Indonesia.

In 2008, total area of SRI reached 12,000 ha in Indonesia.

SRI Practice Areaa
in Indonesia in 2008

: O
% Equator
B V- I — (S
EN

SRI Area by Province in 2008
SRI Area > 1000 ha
SRI Area > 300 ha
SRI Area > 100 ha
SRI Area < 100 ha
SRI Area = none

ar °
';7

Nusa Tenggara ¢

1

Outline of SSIMP-DISIMP____

SSIMP = Small Scale Irrigation Management Project (1990-2003)
DISIMP = Decentralized Irrigation System Improvement
Project in Eastern Region of Indonesia (2003 to date)
Performance of SSIMP L
4 Since 1990, SSIMP-DISIMP (3BIC loan) has continue
improve irrigation for poverty alleviation in easteF:h Indone
@ Performance of a series of SSIMPs by 2003: e
(a) irrigation development / improvement = 80,000 ha, (b) number of
beneficiaries = 1.3 million, (c) net benefits to farmers = 3 to 10 times,
(d) water source facilities completed = 8 dams, 18 weirs, 750 wells.

Item | unit | SSIMP-I | SSIMP-II | SSH\'IP-HI| DISIMP

JBIC Loan Yenmil.| 1,896 8,135 16,701 27,035
Implementaion 1990 - 94 | 1995 - 98 | 1998 - 03 | 2003 - 08
Province nos. 2 3 6 8
Sub-project nos, 3 11 40 27
Development Type New New  |New +ImpJimp. + New
Irrigation Area ha 3,100 15,600 60,432 140,000
Water Supply persons| 0 10,000 240,000 50,000
Water Source Facility
Large dam nos, 1 3 3 1
Small dam nos. 1 [ 0 8
Weir nos. 0 6 12 15
Groundwater well nos. 248 192 310 250

Irrigation in Indonesia

€ Paddy areais 7.8 million ha. Irrigated area (PU) is 4.8 mil. ha in 2002.
A total of 2.5 mil. ha (53%) is in Java, but decreasing at a rate of
30,000 - 40,000 ha annually. => Necessary to increase unit yield

4 Government policy in irrigation sector is to improve / upgrade
existing irrigation systems and to strengthen O&M with beneficiary
participation (2004 Water Law).

¢ New development has continued in eastern Indonesia. Characteristics
of this region are (a) agriculture-based local economy (b) less past
investment, (c) limited water resources, (d) remote access, and (e)
economically restricted because of the above.
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Land Preparation Field Arrangement for Transplanting

1st Land Preparation (plowing) 27 Land Preparation (leveling) Grid Marking

for SRI Transplanting
25cm x 25¢cm
or
30cm x 30cm

Indonesia

Digging Field Ditch
Digging of filed ditch in a plot

rise to
surface

Non-SRI Paddy field
(conventional)

Japanese machine
to dig field ditch

h SRI Paddy field for
Intermittent irrigation

Outlet pipe at plot bund

1]

Non-SRI
Paddy field
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Weeding by Weeder

Development of good Weeder
is in Progress.

SRI Weeder for
Normal Soil

SRI Weeder for
Muddy soil

Lessons Learned on SRI

€ SRl is an innovative paddy cultivation method attaining
Higher Paddy Yields with Lower Resources Utilization.
=> Increase Productivity of Rice and Water

€ Intermittent irrigation under SRI can realized drastic
water saving with farmers participation.
=> Sustainable Participatory Water-saving

€ Labor burden increases with SRI, but farmers can
overcome this due to strong incentives of high profits.

€ “Basic SRI" can attain high paddy yields. “Organic SRI"
is preferable but be introduced following local conditions.

@ Introduction of SRI causes empowerment of farmers and
strengthening WUAS.

€ SRl is expanding by applying to other crops such as
wheat, maize, & vegetables.
=> SRl application is “in Progress”

Hurdle to Adapt SRI

Hurdle to promote SRI
v'Farmers’ fear to accept new method
v'Farmers’ fear to dry up paddy field
v'Farmers’ fear to increase burden of weeding
v'Objection by family and neighbors on SRI introduction

=>> For 1sttrial, intensive supports to farmer are needed.
=>> Knowledge transfer from farmer to farmer is effective

Constraints to adapt SRI (=SRI effects is limited.)
v'Poor drainage area
v'Acid soil area (> PH 4)
v'Shallow soil layer
v'Rainfed areas and water shortage area

=>> Suitable site selection criteria for SRI is needed.

Required Conditions for Success of SRI

SRI can be effective by integration of
Agronomy - Water Management - Farmers

@ Good irrigation infrastructure is essential to meet farmers
need to receive reliable amounts of water.

€ Good management and O&M of irrigation schemes by
administrative staff are essential.

@ Strong and active farmer groups, dynamically interacting
and participating in O&M of facilities, are essential.

€ Motivated farmers are important, with high levels of
agricultural skill and an acute awareness of possibilities
for innovation and increasing their yields and crop area.

@ Local government’s support for SRI dissemination is quite
effective to encourage farmers to introduce SRI. o




Process of SRI Dissemination

Stage-1: ®Policy to Promote SRI by the Government

Promotion  ®Workshop on SRI to present advantage
®Meeting at site to confirm action needed
®Demonstration farm operation

. =

Stage-2: ®Government’s research station involve.
Field trial & ®@Field trials to confirm key factors on SRI
evaluation  @Yield survey & analysis

®| abor & financial analysis

Stage-3: ®Campaign by the government & media
Dissemi- ®Make SRI manual, and training materials
nation ®Budget to disseminate SRI & to use NGOs

®Farmer training at Demo-plot and on-site

Further Information on SRI

SRI Homepage : http://ciifad.cornell.edu/sri/
Japan SRI Association HP:  http://www.iai.ga.a.u-tokyo.ac.jp/j-sri/index.html
Shuichi SATO : sato-sh@n-koei.jp

Dewi SRI
(Goddess of Rice
In Indonesia)

SRl in Kenya

In Kenya, SRI was initiated in the Mwea Irrigation
Scheme in 2008 by a pioneer farmer and
MIAD Center-NIB (Mr. Wanjogu).




Paddy Water Environ
DOI §0.1007/s10333-010-0241-3

TECHNICAL REPORT

Introduction of the System of Rice Intensification in Kenya:
experiences from Mwea Irrigation Scheme

B. M. Mati - R, Wanjogu + B. Odongo *
P. G. Home

Received: 18 September 2010/Revised: 4 December 2010/ Accepted: 4 December 200

© Springer-Verlag 2011

Abstract There are various avenues for intensifying
agricultural production, the most common being increased
use of fertilizers, supplemental irrigation of crops, and
adoption of high-yielding varieties. These options are
rather widely known to farmers around the world, but they
have not been widely adopted by smallholders in sub-
Saharan Africa. The low adoption rate is related to com-
plex technical and socio-economic issues, such as poor
extension services, lack of capital, failure to mobilize the
requisite water, or simply, poverty. The System of Rice
Intensification (SRI) is in a special category of innovation
in that, farmers stand to gain multiple benefits from its use,
including the possibility of increasing rice yields substan-
tially, saving water, and getting better grain quality, using
differently the assets that they already have. A major
impediment for the adoption of SRI in Africa has been
lack of knowledge about this intervention, especially for
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farmers already practicing irrigated agriculture. Farmers
generally have good business sense and will adopt tech-
nologies or practices once the benefits are proven and the
risks are seen as minor. SRI should be attractive for these
reasons, but there are various issues to be resolved before
large numbers of farmers can adopt the method. This
article reports on the steps taken and the technical and
socio-economic issues addressed in efforts to introduce SRI
and promote it in Kenya, specifically in the Mwea Irriga-
tion Scheme, A diverse set of individuals and institutions in
Kenya together embarked on the evaluation and dissemi-
nation of SRI methods in this East African country
beginning in July 2609. If the new methods can perform in
Kenya as in other countries, this will bring much benefit o
rice farmers and rice consumers in the region, SRI is
coming to Kenya relatively late, as it was the thirty-ninth
country from which favorable SRI results have been
reported, This means that Kenyans can learn from others’
experience and evaluations, and there is also now more of a
supportive institutional framework. The initial results from
on-farm SRI trials have been positive, although not con-
clusive. They have given impetus to Kenyan farmers and
institutions to collaborate within a multi-sectoral, mulfi-
level coalition that has provided an informal, multi-faceted
platform for the evaluation, adaptation and dissemination
of SRI practices. The initiative in Kenya is now gaining
more formal status and more resources. This experience is
presented to show the kinds of things that have been and
can be done to wilize the SRI opportunity for raising land,
labor, and water productivity in the rice sector,

Keywords Farmer participation - Irrigation management -
Monitoring and evaluation - On-farm trials - Profitability -
Rice yields - System of Rice Intensification -

Water saving
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Intreduction

Rice is rapidly becoming a major food staple in much of
sub-Saharan Africa and is set to overtake maize, cassava,
sorghum, and other cereals in the near future. The demand
is driven as much by population growth as by urbanization.
In addition, the high cost of fuel makes rice attractive as it
can be prepared quickly and with less energy requirement,

Within Kenya, the demand for rice continues to grow as
more Kenyans make changes in their eating habits, and as
urban population increases. Rice is currently the third most
tmiportant cereal crop after maize and wheat, but annual
national consumption of rice is increasing at a rate of 12%,
as compared to 4% for wheat and 1% for maize. National
rice consumption is estimated at 300,000 t, while annual
production ranges between 40,000 and 80,000 t. The deficit
is met through imports, valued at about US$100 million in
2008,

Rice is currently the most expensive cereal grain in the
country, with a retail price between US$1.25 and 2.50 per
kg. Most of the rice in Kenya is grown on smallholder
farms in government-managed irrigation schemes such as
Mswea, Bura, Hola, Perkera, West Kano, Bunyala, and
Ahero. Smaller quantities of rice are produced along river
valleys by individual smallholder irrigators. However,
Kenya’s rice productivity has remained generaily low, with
marked fluctuations over the years (Table 1) with limited
expansion of irrigated command area. This notwithstand-
ing, isolated technological innovations have been recorded
in Kenya (Mati and Penning de Vries 2005) where com-
munities have overcome huge obstacles to make small-
holder irrigated agriculiure profitable. There is need for
further innovations to facilitate increases in rice production
as a contribution to improving national food security.

The paddy system of flooded rice production is the
predominant method for growing rice in Kenya, and 80%
of the rice in the country is grown in paddies. Conven-
tionally, cultivation of paddy rice requires inundating fields
with a continuous supply of water and also soils that have
high water-holding capacities. These conditions are not

Table 1 Rice production trends in Kenya, 20012007

easy to find. Kenya is classified as a water-scarce country
(Republic of Kenya 2004). Its terrain has few areas with
combinations of water and soils that are well suited for the
production of paddy rice. This places a limitation on the
possibility of meeting the national demand for rice from
the available rice-growing areas.

Kenya’s Water Resources Management Authority
(WRMA) has proposed levying charges on all of the water
that is used in the country, including irrigation water, as
provided for in the Water Act of 2002, This would have
huge implications for rice production if fully implemented
since operating paddies requires farge quantities of water
for which farmers would be unable to pay,

There is therefore need to introduce interventions that
utilize less of the country’s available water while also
raising productivity. The System of Rice Intensification
(SRI) offers such an opportunity for improving food
security through increases in crop productivity with higher
smatlholder farm income and water saving (Uphoff 2003).
SRI1 was introduced in Mwea Irrigation scheme in 2009
with a view to improving factor productivity and saving
water to grow more rice, as Mwea is the largest rice-
growing irrigation scheme in Kenya,

The Mwea Irrigation Scheme
A historical background

Mwea hrigation Scheme is one of the oldest public irri-
gation schemes in Kenya. It was started in 1956 by the
African Lands Development (ALDEV) department of the
then-colonial government. After independence, the Gov-
ernment of Kenya formed the National Irrigation Board
(NIB) in 1966, and Mwea came under the mandate of NIB,
with farmers operating under the rules and regulations of
an official settlement scheme, These regulations did not
give farmers much scope for participation in decision-
making on either the production or marketing of their
produce.

Year 2001 2002 2003 2004 2005 2006 2007
Area (ha) 13,200 13,000 10,781 13,322 15,940 23,106 16,457
Production (1) 44,996 44,996 40,498 49,290 57,911 64,840 47,256
Unit price (KSh t_i) 26,250 16,060 58,000 65,000 68,000 70,000 53,000
Average yield (t/ha) 1.9 2.0 2.1 2.1 2.0 1.6 1.5
Consumption (tons) 238,600 247,560 258,600 270,200 279,800 286,000 293,722
Import (tons) 201,402 208,944 213,342 223,190 228,206 — —

Total value (billion KSh} 1.2 0.7 0.7 1.3 0.9 33 2.7

Source NCPB and Department of Land, Crops Development and Management, USDA—WASDE
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Mwea rice farmers, unhappy with this trend, in 1998
pushed through reforms that entitled them to manage the
scheme through their own cooperative. However, this did
not work well as the management of the cooperative was
soon beset with problems of lack of capacity and expertise.
So in 2003, a negotiated system was put in piace which
involved the NIB and Mwea farmers in joint management
of the scheme. This is still in effect. The farmers have since
formed an lrrigation Water Users Association (IWUA) and
are involved in decision-making on production and mar-
keting of their rice. This gives them more scope to make
their own decisions regarding adoption (or otherwise) of
new technologies, such as SRL

Further reforms in the water sector have enabled the
Scheme to adopt participatory irrigation management
between IWUA and NIB, with capacity-building for
farmers and initiation of irrigation management transfer to
them. The scheme has 60 registered water users associa-
tions {units) under Mwea’s apex IWUA. This makes for an
institutional structure that is conducive for involving
smalholder farmers in the introduction of SRI.

Location, climate, and extent of Mwea Trrigation
Scheme

The Mwea Irrigation Scheme is located in the lower slopes
of Mt. Kenya, in Kirinyaga District of Kenya. It is bounded
by latitudes 37°13'E and 37°30'E and longitudes 1°32'S
and 0°46’S. Annual average precipitation for Mwea is
950 mm, with the long rains falling between March and
May, while the short rainy period is between October and
December,

The scheme traverses three agro-climatic zones, with
maximum moisture availability ratios ranging from 0.65
for zone ITT toward the highland slopes, to (.50 for the vast
area covered by zone IV, and to 0.4 for the semi-arid zone
V (Sombroek et al. 1982). Moisture availability zones are
based on the ratio of the measured average annual rainfall
to the calculated average annual evaporation. The area is
generatly hot, with average temperatures ranging between
23 and 25°C, having about 10°C difference between the
minimum temperatures in JunefJuly and the maximum
temperatures in October/March.

The predominant soils of the rice-growing areas of
Mwea are vertisols (Sombrock et al. 1982). These are
characterized by imperfectly drained clays, very deep,
dark gray to black, firm to very firm, and prone to
cracking. The most appropriate season for rice cultivation
in Mwea is from August to December, when temperatures
are opportune for grain filling and with less risk of disease
incidence (Mukiama and Mwangi 1989), However, this
period is also when the river flows are at their lowest,
coinciding with the dry season, further putting a strain on

water available for irrigation. Rice production is also
complicated by the staggered planting calendar imple-
mented in the scheme ([jumba ct al. 1990) since available
water is not enough to reach all farmers during the most
opportune season.

Mwea Irrigation scheme covers a potential irrigable area
of 12,282 ha, of which 6,475 ha have been developed for
paddy production. The scheme supports about 3,400
smailholder households, with a population density about
1.8 houscholds ha—"'. The main crop grown in the Mwea
irrigation scheme is rice, and Mwea is responsible for 80%
of the rice grown in Kenya (not counting out-growers). The
scheme is famed for its production of an aromatic basmati
rice variety, locally called pishori, which has become a
brand name for the scheme.

Water management and availability

The Mwea comumand area is divided into five sections:
Tebere, Mwea, Thiba, Wamumu, and Karaba, which are
served by two rivers, the Nyamindi and the Thiba, The
Nyamindi river system serves Tebere, while the other four
sections are served by the Thiba river. Water is extracted
from both rivers by gravity and is distributed through
unlined open channels. At the time of writing this paper
(September 2010}, plans were at advanced stages to con-
struct a small dam at the Thiba intake to be used for water
storage so that dry season flows could be stabilized and to
expand irrigated area in Mwea. Until that is happens, the
scheme continues to suffer water shortages, especially in
the crucial cropping months between August and October.,

The crop calendar is organized with three staggered
phases each year so that the whole scheme can be effec-
tively covered. Normally, farmers grow only one crop per
year, although two crop harvests could be achieved if
current water shortages can be addressed. Water scarcity
gels more severe in (imes of drought, when water rationing
musi be infroduced. Farmers on land bordering the Mwea
Trrigation Scheme have continued to grow rice and vege-
tables using water that is taken (often illegally) from the
main canal serving the Scheme. This has increasingly
created large water deficits for the entire system. There is,
therefore, need to consider water-saving practices for the
scheme.

Upgrading rice productivity

SRI is a package of practices especially developed to
improve the productivity of resources devoted to paddy-
grown rice. Unlike the conventional method of continu-
ously flooding paddy fields, SRI involves intermittent
wetling and drying of paddies, as well as specific changes
in standard soil and agronomic management practices. SRI
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should not be confused with upland rice, which are rice
varieties grown in normal rainfed fields and which do not
require flooding. The SRI concept is built on the premise of
“growing more with less water.” This means that it aims (o
affect positively the cultural, environmental, and socio-
economic aspects of a community of farmers, while con-
tributing significantly to the national economy.

SRI makes use of the assets already available to rice
farmers. Generally, SRI increases the productivity of land
devoted to rice and also improves water productivity. Rice
productivity is an encompassing term combining various
benefits such as increases in crop yield, net income,
improvements in grain quality, better taste, and environ-
mental benefits. Water productivity (WP) is more of an
efficiency term, quantified as the ratio of output produced,
e.g., rice yield, over water input (Molden et al. 2007). This
can be improved by SRI practices, but in Kenya, very few
people have known ahout SRI so far.

Introducing the System of Rice Intensification (SRI)

One of the greatest challenges to the introduction of a new
{or even well-known) technology/practice in a country is
how to change the mindset of decision-makers, including
farmers, enough to allow even for initial testing. Recruiting
a first batch of experimenters can be a daunting task, and
this is what SR1 faced in Kenya. An initiative to introduce
SRI in Kenya commenced in July 2009, through the efforts
of a few like-minded individuals who put together a multi-
stakeholder, participatory initiative combining research,
capacity-building and outreach activities.

The diverse partners included the Jomo Kenyatta
University of Agriculture and Technology (JKUAT), the
National Irrigation Board (NIB), the African Institute for
Capacity and Development (AICAD), the Mwea rrigation
Scheme Water Users Association, the Mwea hrigation
Agricultural Development Centre (MIAD), IMAWESA
(then a network of ICRISAT funded by IFAD), the Min-
istry of Water and Irrigation, the Ministry of Agriculture,
the Ministry of Water and lrrigation (MWI), the Ministry
of Agriculture (MoA), private consultants, the World Bank
office in Nairobi, the World Bank Institutc (WBI) in
Washington, DC, the Central Kenya Dry Areas Project,
Cornell University in USA, and farmers from the Mwea
hrrigation Scheme.

The shared goal of this diverse set of actors was to
facilitate scientific research and farmer-tested results for
out-scaling and up-scaling of SRIin Mwea and to the entire
country. It also includes capacity-building and outreach
activities that target both the participating and non-partic-
ipating farmers. At the time SRI was being introduced in
July 2009, ten farmers had been identified to pioneer
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experimentation with growing rice by SRI methods, but
eight of these farmers shied away when planting time
came, leaving only two members, who volunteered to plant
the first SRI crop in August 2009,

Since then, there have been many activities to promote
SRI in Kenya. They include on-station research on SRI,
video conferences, internal training programmes, training
of staff and farmers by invited experts, a st National SRI
Workshop, graduate training, opening of an SRI Resource
Centre, and the launching of an ambitious participatory
research and extension programme on SRI. The collabo-
rative team worked together to build the acceptance of SRI
by other farmers gradually.

The initiative started with three main activities: (i) sci-
entific research on SRI, (ii} concurrent trials implemented
by volunteer farmers within the Mwea Irrigation scheme,
which would give farmer-level results, and (iii) capacity-
building and outreach activities for farmers through tar-
geted activitics such as video conferencing, field days,
posters, fliers, cross-learning with SRI experts, exchange
visits, workshops, and in the mass media.

Pioneer SRI on-farm trials in Mwea

During the August~December 2009 crop scason, the first
on-farm trials of paddy rice grown with SRI practices were
initiated. The pioneer adopter-farmers were Moses Kareithi
(Farmer A) and Mathew Kamanu (Farmer B), who,
respectively, planted 0.13 and 0.10 ha of rice by SRI
practice (Table 2). Once they learned about SRI from local
briefings, they proceeded to do their own trials, before the
formal training program was given. Due fto lack of a
conoweeder, the weeds in their fields were controlled with
herbicides or manual removal. Thus, SRI was not fuily
practiced in the first on-farm evaluations, as there was no
active soil aeration such as is achieved with use of a
mechanical weeder.

Results of the initial farmer trials

Generally, impressive results were obtained from the two
farmer trials (Table 3), showing the equivalent of 84 and
100% increases in paddy harvested from the trial fields.
These results are based on the grain bharvested from
10 x 10 m* areas marked out within the middle of the
paddy field, aiming to minimize “edge effects” since the
SRI fields were surrounded by other, fully watered paddies,
and thus soil conditions on the periphery of the fields were
fess aerobic than desirable and intended.

The total yield from Farmer A’s entire SRI plot, cov-
ering an estimated 1/3 acre (0.13 ha), was 11 bags, an
increase of 37.3% compared with the 8§ bags that he nor-
mally harvested with conventional rice crop management.
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Table 2 Agronomic

management of on-farm SRI Conventional SRI by Farmer A SRI by Farmer B
irials by pioneer adopters in Area with SRI (ha) _ 0.13 0.10
Muwea Age of seedlings (days)  25-30 8-14 14

No, of seedlings hill™'  3-5 L I

Spacing
Irrigation

Weeding

10 cm, random
Continueus flooding

Manual

20 cm, square 20 om, square

3-30 days wet,

7-30 days dry

Masual as rotary weeder
did not work properly

Until soil gets cracked

Manual as rotary weeder
did not work properly

Table 3 Rice yields from on-farm trials by pioneer farmers in Mwea
irrigation scheme

Table 4 Economic returns, in Kenya shillings, from SR rice under
on-farm {rials

Rice yield {1 ha™") Percentage increase

Conventional SRI

First rice yield ¢t ha™") from main crop

Farmer A 3.0 9.2 84

Farmer B 5.0 10.0 100

Average 5.0 9.6 92
Second rice yield {t ha™") from ratoen crop

Farmer A 2.0 5.0 130

Farmer B 2.0 4.0 100

Avcrage 2.0 4.5 125

Results based on cutting and harvesting 10 x 10 m” plot within figlds

SRI vield for Farmer B, whose paddy area was estimated as
Y4 acre (0.10 ha), was 10 bags, a 100% increase compared
to the 5 bags that he normally harvested from the plot.
Farmer A’s poorer yield was attributable partly to his
paddy field’s not having been properly leveled, so that it
remained waterlogged on one side even during the drying
phases of SRI management. Farmer B’s paddy field, on the
other hand, was well leveled and fully drained during the
drying phases, which could have contributed to the higher
yields recorded from his trials.

A simple cost/benefit analysis of returns onr investment
of SRI practice compared with conventional methods
(Table 4) shows that farmer incomes (profit) almost tripled,
ie, 183% even though their input costs were higher by
23%. Commonly with SRI, farmers’ costs of production are
reduced. However, in these initial trials, when farmers were
still learning the methods and they recorded somewhat
higher cost.

Notable improvements were also recorded for a ratoon
(second} crop under SRI management that could regrow
from the harvested stumps of the first crop. Larger and less
senescent root systems resulting from SRI crop manage-
ment made this possible, Even a reduced yield can offer
farmers considerable net benefit because their costs of

Convertional’ SRI Percentage increase

Main season

Revenue 100,000 228,334 128

Cost 34,300 42,163 23

Profit 65,700 [86,171 [83
Ratoon crop (regrowth)

Revenue 40,000 S0,000 125

Cost 13,000 14,218 9

Prafit 27,000 75,782 181

Note T US$ = KSh.75 at the time

production are reduced considerably by not having lo
reestablish the crop but just letting it re-grow.

Farmers using SRI methods experience an immediate and
major saving on seed cost since much less seed is required,
reflecting the drastic reduction in plant populations. Positive
income gains that result from SRI practice provide adopter-
farmers with motivation to continue the practices, while also
attracting new adopters. We know that these initial results do
not constitute statistically validated findings, but their impact
has contributed positively toward influencing farmers’ views
and the adoption of SRI af Mwea,

The two pioneer-adopters of SRI faced some socio-
economic problems, particularly how to convince their
wives about adopting SRI. One had to rent in some addi-
tional land to grow a conventional rice crop to satisfy his
wife, When the season was over, she was convinced of the
benefits of SRI and became one of the advocates of the
system. Also, during the early developmental stages of SRI
seedlings, soon after transplanting and before the young
seedlings had gained strength, many neighboring farmers
would ridicule the two early innovators,

Within a few weeks, however, the SRI crop overtook the
conventionally planted rice. Seeing the better results,
the other farmers acknowledged that SRI tillering and
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grain-filling were superior. Then the two pioneers became
heroes in their communities and thus sources of motivation
for out-scaling the practice. Soon many farmers were
requesting to learn from them. Farmer A was subsequently
employed by NIB as an extension worker to promote SRI
within Mwea.

Capacity-building activities

Several capacity-building activities have been imple-
mented to engage farmer interest and further popularize
SRI. These have ranged from video conferencing, fields
days, and classroom training, workshops, to study tours and
dissemination of training materials.

Video conferencing

A video conference (V) to promote SRI in Kenya was held
in September 2009, linking Kenya with countries that had
accumulated knowledge in applying SRI. These countries
with farmers or staff participating in the VC were India,
Madagascar and Rwanda, The World Bank Institute, in
collaboration with MIAD, AICAD, JKUAT, IMAWESA,
IFAD, and the World Bank office in Kenya, organized the
event, WBI took advantage of the video technology offered
by the Global Distance Learning Network (GDLN), which
links multiple countries and brings people together visually
for real-time dialogue. The Institute had already developed
its own SRI training videos that were useful for the work in
Kenya (WBI 2008).

The Kenyan node for the video conference was located
at the Kenya Development Learning Cenlre in Nairobi. The
32 participants in Kenya came from 12 stakeholder orga-
nizations, engaged in irrigation, rice value chains, and
various sectors of agricultural water management in Kenya,
After the event, the participants agreed that the VC had
been an educational and inspiring, and that they had
learned some new things. Moreover, they felt encouraged
to try out SRI.

The participants agreed on the value of putting together
an SRI initiative in Kenya to facilitate more learning in the
field. The question of scaling up (to policy level) was
discussed, and it was agreed to sensitize politicians and the
public to support SRI. In addition, capacity-building across
all sectors engaged in and/or associated with SRI was
called for as this practice is new to the country. There is
need for more institutional support even though the efforts
made so far were laudable. Farmer-participants said that in
the next planting season they would plant their rice with
SRI methods. It was recommended that SRI should be
supported with training and should be out-scaled in Mwea,
in its surrounding areas, and in the rest of Kenya.
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Involvement of the National Irrigation Board

An important milestone in introducing SRI at higher policy
levels was to establish official involvement of the National
Irrigation Board (NIB) of Kenya. This ensured access to
the research facilities at MIAD and opportunities to work
within the Mwea Irrigation Scheme with official Govern-
ment permission, Through meetings and an exchange of
letters, JKUAT established formal links with NIB to sup-
port collaboration on SRI, not only in Mwea but also in the
whole country.

This has made the SRI work much easier due to the
moral support provided by the Government. Since then,
NIB has also supported SRI efforts, for instance, sponsor-
ing the participation of farmers from Mwea and Ahero
Trrigation schemes to the 1st National workshop on SRE
Also, involving NiB’s field office based at Mwea with
logistical and technical support during functions such as
field days and training sessions.

The Ist National SRI Workshop

The first national workshop on SRI1 in Kenya was held on
May 7, 2010 at AICAD campus in Juja, The workshop was
planned and implemented as a collaborative, cost-shared
activity by the partners, notably JKUAT, IMAWESA, NIB,
and AICAD, The event was attended by 83 participants,
including researchers, senior government officials, repre-
sentatives of NGOs, the private sector, farmers from Mwea
and Ahero schemes, and rice outgrowers from Kirinyaga
district. The workshop made recommendations to promote
SRI in the country and drew up action plans for follow-up.
The workshop was instrumental in spreading the existence
of SRI to the general stakeholder base of Kenyans asso-
ciated with irrigation, water resources management,
capacity-building, and the rice value chain. The workshop
also helped raise awareness and improve the recognition of
SRI at higher policy levels in Kenya.

Recruitment of field assistants for SRI extension

There has been rising demand for SRI knowledge from
farmers in Mwea, but neither the Scheme nor MIAD had a
designated extension officer acquainted with SR1. Conse-
quently, a Field Assistant supported by JKUAT Innovation
Fund was recruited to promote SRI in Mwea, working
closely with farmers as a trainer. His other functions
include documentation of data from SRI-adopter trials and
farmer record-keeping. Meanwhile, the National Irrigation
Board has also begun supporting SRI extension efforts by
upgrading one SRl pioneer farmer into an cxtension
worker. Thus, there are two extension workers who work
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together and are fully engaged in SRI in Mwea. This is a
modest but welcome beginning,

Farmer training

Farmer training on SRI has been an important component
of the awareness creation and promotion of the new prac-
tices. Training courses were conducted in classroom set-
tings and through field days. The first training session was
conducted at MIAD in October 2009, and it included a field
day at which the farmers saw SRI crop for the first time
(Mati and Nyamai 2009).

A special training for women farmers was organized as
it was necessary to facilitate both husband and wife
understanding and appreciating SRI. The separation of
training for men and for women farmers has been shown to
be more effective in many rural settings of Kenya, and is a
better way of gender targeting for capacity development,
There have been several training sessions and field days
since then.

Other forms of training have involved invited experts
supported by the World Bank Institute, An academic trai-
ner was brought in from Famil Nadu state in India, while a
second was brought from Japan. These trainers also met
wilth semior policy-makers, held stakeholder consultation
meetings, and trained farmers in Mwea and other schemes,
notably Ahero and Bunyala, thereby further popularizing
SR1 in the country. The approach to extension and training
has not been to segregate farmers and officials but rather to
have combined efforts as much as possible.

Setting up a SRI Resource Centre

To facilitate proper documentation of project progress and
to provide a focal point for SRI researchers an SRI
Resource Centre was opened at MIAD within the Mwea
scheme. its facilitics provide opportunities for developing a
database on SRI that can serve all partners. The Resource
Centre is supported on a cost-sharing basis between JKU-
AT and MIAD. The administrative functions are mains-
treamed into those of MIAD. This office is expected to
grow and to become a fully fledged SRI knowledge center.
It is hoped that in future, the SR Resource Centre can offer
SRI-specific courses for Kenya and the rest of Africa.

Patticipatory research, exfension, monitoring,
and evaluation system

A system of participatory research, extension, monitoring,
and evaluation (PREME) has been introduced to facilitate
coordinated SRI research and outreach services. The sys-
tem reflects the tenets of MIAD's documentation system
and of new participatory methodologies. The PREME

system encourages farmers to keep reliable records and
engage in information sharing. The systemn is currently
under trial in Mwea.

In addition, training manuals on SRI have been devel-
oped, one in English and the other in Kiswahili, and dis-
tributed to farmers (Mati and Nyamai 2009). This activity
was linked to the research work aiming to achieve partic-
ipatory research, extension, monitoring, and evaluation,
For the extension component, it is preferred that PREME
be intraduced to groups of farmers, e.g., those attending a
field day. The system can target farmers who are slow in
adopting the concepts or are nol participating in the
activities,

As part of the PREME approach, each participating
farmer is given a file with clear and simple data entry
sheets to record his or her data for the whole season. The
farmer keeps the file in his or her possession, but is
encowraged to share the data with extension workers.
Regular monitoring by the extension workers is organized
in a calendar of events that covers 2 months at a time,
eqUivalent to the most active period of the crop-growing
season.

PREME was designed to reach at least 60 individual
farmers every 2 months by one extension worker. Thus, the
system ideally targets 360 farmers per year. This does not
include other farmers who are met in groups, on field days,
and information flow by word of mouth, Therefore, it is
expected that about 500 farmers can be reached per year
with SRI messages in Mwea, if the system is properly
implemented. During the main rice-growing season
beginning August 2010, over 100 farmers had planted their
rice by SRI method, and the number has steadily been
increasing.

Emerging issues

JKUAT, through its Innovation Fund, committed some
funding to support participatory research and extension of
SRI in Mwea starting in February 2010. This component is
currently in its early stages, involving Ph.D. and M.Sc.
research as well as a coordinated extension programme for
farmers,

The Ph.D. research is assessing the scientific merits of
SRI for up-scaling in Mwea irrigation scheme, using cur-
rently popular rice varicties. On-station trials are being
conducted to generate data for input into the AQUACROP
model (Steduto et al. 2009) to predict scheme-level grain
yields, amounts of water saved, and cost/benefit ratios. The
software is backed by a robust Geographic Information
Systems (GIS) and produces a comprehensive crop growth
and water-balance modeling. This study also gathers farmer
trial data, throngh an organized system of documentation of
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farmer {rials, to support socio-economic aspects of the
modeling component.

The M.Sc. study deals with environmental impacts of
SRI, focusing on the effects on mosquito breeding. It
assesses survival rates of mosquito larvae in both SRI and
conventional paddy systems, and compares these impacts
against various dry-days under SR1 water management.
Both studies have just commenced, with trial plots having
been planted in early September 2010. These trials will
also gather socio-economic data through questionnaires
with farmers.

The findings will be widely disseminated through
appropriate media and outreach initiatives. The need for
rotary weeders was also addressed. The soils are mont-
morillonite clays fvertisols) and the few available weeders
imported from India and Japan were unable to operate
properly in these heavy soils when tested by farmers. Local
artisans fabricated a rotary weeder which was tested by
farmers in September 2010 and it worked well. The NIB
has organized to support farmers by purchasing some
locally made rotary weeders which will be used by afl SR1
members.

Issues raised by farmers

As an agricultural innovation, SRI raises many questions
among both farmers and project implementers, There is
always the question of what types of incentives to use (o
get more adopters without developing a dependency syn-
drome. It is evident that the best incentive will be when a
large enough number of SRI adopter farmers have recorded
increased, even doubled yields. Farmers are concerned that
water distribution in a centralized scheme like Mwea
affects the results from SRI fields since they all get their
water from the same sources.

Given the pattern of regular water shortages at Mwea,
what will happen if there is no water just when the wetting
phase is needed? Some farmers ask. Many, therefore,
would rather have their paddies permanently flooded as
insurance against this uncertainty. There are also requests
for planting two seedlings rather than one per hill to insure
survival against bird damage immediately after trans-
planting. This will be solved through controlled field trials
as SR1 should not be too prescriptive and farmers should be
encouraged Lo experiment,

There is also need for in-depth training of trainers
considering that the existing extension workers are
employed by Ministry of Agriculture, and many of them
have an agronomic background based on rainfed agricul-
ture. Providing broader training will require coordination
with the Ministry of Agriculture. Another initiative will
be to devise incentives and means for encouraging farmer-
to-farmer extension system and providing technical
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backstopping. It will be further necessary to give SRI some
policy push through engagement with government officials,
as well as through networking and strengthening linkages
with other organizations in the rice value chain, so that SRI
rice could get better market opportunities to encourage
farmers fo grow more rice by SRI methods.

Institutional and technical challenges

Several challenges to the promotion of SRI, particularly in
the Mwea area and also in other parts of Kenya, have been
identified, These include dealing with farmers’ traditional
mindset, addressing skepticisin and, thus, resistance to
change. There is limited awareness of SRI since it has been
introduced outside of the normal extension system. Many
governmen( stalf regards SRI as “not theirs.”

Certain technical issues have also arisen. Some early
farmer-adopters of SRI have complained that their young,
newly transplanted SRI seedlings are vulnerable to bird
damage, being very delicate. Crop performance has overall
been good, but controlling bird damage would make SRI
maore attractive and secure. A higher incidence of weeds
has also been observed, Initially, farmers had was no
conoweeders suited to Mwea soils since the ones imported
from India and China failed to work, Mwea soils being
very hard and sticky. Having appropriate weeding imple-
ments will make SRI practice more reliable and easier.

Another challenge was that the rice crop in the January—
May 2010 season at Mwea was hit by rice blast, a disease
that afflicts rice when humidity is high, and which can have
devastating effects on crop yield. This disease badly
affected the rice crop, including the SRI trials, thus dis-
couraging some would-be adopter-farmers. It would be
good to support SRI farmers with subsidized pesticides so
that they can pre-empt particular disease and pest prob-
lems. While SRI rice crops are often more resistant to pests
and diseases, there can be some threats that are best han-
dled with agrochemical applications. The initiative did not
have donor or government funding so it could not support
farmers and researchers with certain inputs, such as means
to fight off rice blast,

Some farmers are applying only half-SRI measures, and
thus they may not get the full benefits of the new system of
management. This can discourage others from taking up
SRI themselves if they do not see the rice crop exhibiting
the full potential of the methodology. Generally, SRI
efforts have been relying on volunteers, and sometimes
these persons may not be available or forthcoming. Yet
another challenge has been the shortage of time to engage
all the partners in activities such as farmer training and
field days.

In addition, there was originally no central database to
track the progress of SRI adoption at farmer level, This
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constraint should now be resolved as the newly launched
SRI Resource Centre has both the hardware and the soft-
ware to develop a credible M & E system for the project.
However, the center is still very small, compared to the
immense task and resources required to propel SRI fo
national level outreach capacity.

Conclusions

This article was written about 1 year after SRI was laun-
ched in Mwea Irrigation Schenie in July 2009. A lot of
progress has been made in this time, and impacts of the
knowledge shared are beginning to show. For instance,
constderable awareness about SRI has been created among
government staff, NGOs, researchers, private sector, and
the farmers themselves in the Mwea and Ahero irrigation
schemes. Slowly, SRI is getting acceptance by farmers to
the extent that more than 100 have been trained. As of
October 2010, the number of those on record as growing
rice by SRI mcthods exceeded 100. This number is set to
increase with the better targeting of extension and partic-
ipatory research. One observation has been that all farmers
who have previously planted rice by SRI method have
never abandoned it in subsequent seasons, and most have
expanded their area under the new methods.

In addition, there has been official recognition of SRI by
NIB, giving the system a big boost in government circles.
Training manuals on SRI in English and Kiswahili have
been developed and distributed, providing information to
prospective adopters, most of whom are educated enough
to find written materials informative.

The SRI Resource Centre has been opened, equipped,
staffed, and made operational. Also, two SRI field assistants
have been recruited and trained to support the extension
component. The system of participatory research, exten-
sion, moniforing, and evaluation (PREME) has been intro-
duced to fast-track and systematically document SRI
extension work at Mwea and to collect data from farmers’
fields. SRI has begun attracting the good will of other
donors, e.g., both NIB and JICA have pledged to support the
development of the rotary weeder suited to Mwea soils. The
initiative has also facilitated wider dissemination of SR1
through the national SRI workshop and media reports,

The way forward

The launch of the PREME at Mwea had a target of
reaching at least 300 farmers per year directly with SRI
messages. Of these, it is planned to have at least 240
farmers (4 farmers per wonit, in all 60 units) using SRI
practices within | year. Although this is an ambitious

target, there is growing interest and number of SRI
enthusiasts among diverse stakeholders, meaning that this
goal is attainable. Already, farmer behavior is changing in
Mwea due to SRI messages. For instance, some non-
adopters of SRI are planting younger seedlings while others
are periodically drying their paddies. As a result, there has
been marked improvenient in water savings, to the extent
that water deficits have been less marked in the current
(September—December 2010) crop season.

For practical support of SRI, efforts are underway to
complete the development of an appropriate rotary weeder
suited for use with Mwea soils, Meanwhile, scientific
research trials have been commissioned and are in progress,
so that within a year it is expected there will be fully credible
data to advise policy-makers on the actual extent of oppor-
tunitics {or otherwise) for adopting SR1 methods on a
national scale. Capacity-building of farmers, extension
workers, researchers, and other stakeholders will continue to
be a major thrust, although there are currently no funds
available to support this. The initiative was [aunched and
operates on limited funding, thus there is need to mobilize
more resources.

Other activities on the rice value-chain will be mains-
rreamed with SRI to achieve the multiple benefits it makes
possible for farmers and traders. For instance, it is envi-
sioned to develop a kiln that will carbonize rice husks to
produce charcoal that can be used for cooking and to meet
other energy needs. Prototypes for the kiln exist, but there
is no funding at the moment to support such an initiative
which could complement and benefit from SRI production,

The SRI initiative will also seek extra funding to support
functions that are not supportable with current funding
levels, Examples of where extra funds are required include:
making pesticides available to SRI farmers on an as-necded
basis to help them cope with unexpected pest or disease
outbreaks; subsidizing the cost of conoweeders to make
these casily and widely available; training of trainers to
include staff from Abero, Bunyala, and other irrigation
schemes; and strengthening the SRI Resource Centre with
a full-time database manager. There are also plans to
promote SRI to the rest of Kenya, and other nations in the
sub-Saharan Africa region through various forums in the
near future, Once another season’s results are available
from expanded on-farm and on-station evaluations, the
case for government and donor investment in SRI spread
should become stronger,

References

LHumba JN, Mwangi R, Beler JC (1990) Malaria transmission
polential of Anophefes mosquitoes in Mwea-Tebere irrigation
Scheme, Kenya. Med Vet Entomal 4:425-432

@ Springer



Paddy Water Environ

Mati BM, Nyamai M (2009) Promoting the system of rice intensi-
fication in Kenya: Growing more with less water; an information
brochure for training on SR1 in Mwea. hip://fwww.imawesa.net/
publications/trainingmanuals/IMAWESATrainingManual 3-SR
Inotes.pdf

Mati BM, Penning de Vries FWT (2005) Bright spots on technology-
driven change in smallholder irrigation: Case studies from
Kenya. In: Bright Spots Demonstrate Community Successes in
African Agriculture, TWMI Working Paper 102: 27-47. Interna-
tional Water Management Institute, Colombo (www.iwmi.cgiar,
org/pubsfworking/WOR102.pdf)

Molden D, Frenken K, Barker R, de Fraiture C, Mati B, Svendsen M,
Sadoff C, Finlayson CM (2007) Trends in water and agricultural
development, In: Water for food, water for life: a comprehensive
assessment of water management in agriculture. International Water
Management Institute, Earthscan, London, Colombo, pp 57-89

Mukiama TK, Mwangi RW (1989} Field studics of larval Anapheles
arabiensis Patton of Mwea hrigation Scheme, Kenya. Insect Sci
Appl 10:55-62

@ Springer

Republic of Kenya (2004) Strategy for Revitalizing Agriculture
2004-2014. Ministry of Agriculture and Ministry of Livestock
and Fisheries Development, Nairobi

Sombrock WG, Braun HMH, van der Pouw BJA (1982) The
exploratory soil map of Kenya and agroclimatic zone map of
Kenya scaic 1t [million. Exploratery Soil Survey Report No. EI.
Kenya Soil Survey, Nairobi

Steduto P, Hsiao TC, Raes D, Fereres E (2009) AquaCrop: a new
maodel for crop prediction under water-deficit conditions, FAO,
Rome

Uphoff N {2003) Higher yields with fewer external inputs? The
system of rice intensification and petential contributions to
agricultural sustainability, Int J Agric Sust 1:38-50

WBI (2008) System of Rice Intensification (SRI): Achieving more
with less—a new way of rice cultivation. Overview of SRi—
improving rice productivity and achieving water savings,
http:/finfo.worldbank.org/etools/docs/library/24584 8/index.htm]





