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WHAT THE SMA—IS%ALE FARMER NEEDS

Enable The Enablers

, \ Building partnerships for WEFEN®S
B & /%

s Smart Financing for Agric with-co
" investment by private entities

ia// 4

Water productivity (income per drop)
increase for production and value
chains that support FLI

Improve access to credit

Food and nutrition security




DEFINITIONS OF
RESEARCH, SCIENCE,
TECHNOLOGY & INNOVATION



What is Research

A Researchs the creation of new knowledge and/or
the use of existing knowledge in a new and creative
way SO0 as to generate new concepts, methodologies
and understandings.

A Researchis about the gathering of data, information
and facts for the advancement of knowledge

A Applied researclis original investigation undertaken
to acquire new knowledge but directed towards a
specific, practical aim or objective (including a chent
driven purpose).

Prof. B. Mati
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A Scienceds a systematic and logical approacn o
discovering how things work. It is derived from
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knowledge.
A Sciencss the organized body of knowledge that
Is derived from such observations and that can
be verified or tested by further investigation

A Unlike the artsscienceaims for measurable
results through testing and analysis.

A Sciencds based on fact, not opinion or
preferences.

What is Science |-7€

Prof. B. Mati



What Is Technology?

A Technology is the use of scientific knowledge tor
Improving the way to do things. One would | 2
scientific knowledge to invent machines or ‘
devices to make things easier to do

A Technologyincludes the use of materials, to
technigues, and sources of power to make life
easler or more pleasant and work more o |IN|fe
productive. Whereas science Is concerned WQ ‘}
how and why things happen, technology focL.. 2
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Prof. B. Mati



What I1s Innovation?

Innovation ¢ The feshoriginal or radical thinking/idea, or
new ways of doing things, creating gadgets or business
processes, that adds value, creates wealth or imp
social welfare.
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A Innovation 'brings ideas to life, through action

A It improves efficiency, productivity, quality, competitive
positioning and market share ,performance and growth

CreativityA a | 0 2 dzi O2 YA y3 dzLJ g A (]
Actionto becomelnnovation.

A Innovation does not occur in the mainstream but in the
Interaction of actors in the innovation system.

A Innovation is not learnt in class oollege;it is about
turning ideas/dreams into substance!

Eng. Prof. B. Mati



THE CHALLENGES
THESE ARE OUR OPPORTUNITIE



Climate and Water Challenges facing Dryland zo




Floods occur Iin both urban and rural areas
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y o Flush floods in Narok town
Bundalangfloodsg buildingssubmerged - ' W

AFlooding occurs in the same areas pron
to droughts

AFlood occurrence isxpected yet
nothing is done as mitigation.

ALoss of life and property each year

AFlood management with innovative
engineering infrastructure & catchmen
protection

AFlood is storm wateg A resource!

Flooding in Isiolo



Improving water extraction technologies
C Is this adequate?

Photos by B. Mati



Conventional Water Lifting Technologi€sRoom for Improvement

Conventional pumps include:
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Manual buckets for water lifting

Rope & washer pumps (manual)
Hand pumps e.g. Indian Mark
Treadle pumps (manual) for irrigation
Motorized petrol or diesel pumps
Diesel or petrol submergible pumps
Electric pumps powered from grid



Water supply infrastructurec improved but not stillX
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Photos by Bancy Mati



Infrastructure failures are scattered throughout

Examples

A Breach of embankments
A Dams/pans silt too soon  §
A Pollution of water storages .
A Dry boreholes

A Abandoned pumps and
gensets

A Water deficits/inadequate
design

14
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Wasteful water application methods

Overirrigation

Photos by B.
Mati



RAINWATER HARVESTING,
CONSERVATION, STORAGE
AND
SUSTAINABLE UTILIZATION



Domestic water supplies, rural solutions

Develop waster supplies in stand pipe or water kiosk




Farm ponds water harvestinglobs & business line

AThe country is currently
experiencing a boom in water
harvesting projects

AJob& businesopportunities

Upstream Catchment

Waterway

Mitre Drain "
Silt Traps

Berkad



d sand dams
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Water pans, weirs and
sand dams can be

Hydrodynami
wellhead

constructed by youth




Soil and water conservation structures
Conserving every drop where it falls

Bench terraces

20 Cutoff drain to protect
land from erosion



Water Harvesting with storage in tanks, cisterns, ponds

Household water harvesting with surface tank
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Runoff harvesting with plastiined pan — Unlined pond for roadtunoff harvesting



Pitting Methods of Runoff Farming The (real)ZaiPit

The n Za @tlisoeally
small, measuring about:
ADiameter: 20-30 cm in

A Depth: 10-20 cm deep
ASpacing: 60-80 cm apart
AManure is added (handful)

AAbout 4 seeds of grain
planted

Zai is used to grow cereal
grains (maize, sorghum millet)

It is used for two crop seasons

http://farmingafrica.net/2014/09/zai-system-overcomes-
desertifacation/?lang=en
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Simple Pitting: Augehole cultivation (Spot tillage) for annual crops

maize

A The small pitsareabout15-30 pogril
cm deep, Gy i

A The land between pits may not  #is

be tilled and the holes are dug
over the old crop residues

A This savelbour(conservation
tillage)

A Augerhole cultivation can also
be mechanized

Rectangular micro-basins dug with

hoe
Photo by B. Mati




Runoff Farming using micrbasins (semcircular bunds) for crops
(aka Demitlunes, half moon, haltircle)

Semi-circular bunds for
annual crops are wide,
)\ measuring about:

= ADiameter: 47 20 m
ADepth: 10-20 cm deep

AManure is added
(wheelbarrow)

| ACan achieve 200 semi-
¢ circular bunds/ha

AA number of rows grain
planted

AUsed for cereals (sorghum
millet or maize)

ARequire 200-750 mm rainfall

ASlope steepness less than
2%




Small trench

Micro-basins for trees (semtircular bunds and \basins)

Planting hole
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Semi-circular bunds for trees in semi-arid
zone

Semi Circular bundfor trees are narrower

measuring:

A Diameter: 3 m to 6 m facing upslope.

A Bund height is about 0.25 m high.

A The tips of each bund are set on the
contour,

A The excavated planting pits is filled
with a mixture of organic manure and
topsoil

A Runoff water collects in an infiltration
pit where the tree is planted.

V-Basin

A V-shape basins on contour but larger ..

A Length (distance between the tips of

each bund) is about 10 m

A Can hold up to 2.6u.mof water

A Suited to arid zones with deep soils

V-basin for trees used in arid
zones




Semicircular Bunds for Rangeland rehabilitation

Sketch of semi-circular bunds for rangeland ‘
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Eye-brow bunds for pasture reseeding in Marsabbit (photo:
B. Mati)

Semi-circular bunds for
rangelands are large,
measuring:

ADiameter:5 7 20 m
ADepth: 30 - 50 cm deep

ARainfall: about 200 - 750
mm

ASlope gradient i Less than
2%
AGrass may establish

naturally or may be re-
seeded

There are two variants

a)Eye-brow (Crescent-
shaped) bund in which a
narrow channel is made
which collects the water

b)Demi-lune (half-moon)
bund which has a basin for
runoff to collecti can
pond more water

Semi-circular bunds for rangeland rehabilitation
(Demi-lune)

‘ Photo credits: https://justdigqit.org/project/kenya-kuku/




