AGRIMECH AFRICA Ig@n expert on Modern Potato Farming:

Potato Farmingand Potato Mechanizationn Kenya

The Potato$olanum Tuberosumalso called the Irish Potato in Kenya), is one of the crops identified
for advancement as a Food Security crop within the Nationa#t Rlgvelopment agenda. As an
alternative to maize crop, as the middle class and young population dominate the econdmag an
urbanization levels in the country rise drastically, the potato has become an increasingly important
crop. The potato is being eyed as the crop to reduce the cost of food with production targeted to
increasimg potato volumes to 2.5M per annum (Techrgerve et al. 2018)

Potato preoccupies the livelihoods of some 800,000 farm househd&dsatocan be labelled the
aYFff K2f RSN T NYSNRA cadkuite3kKSB0-40B ey anrtudhat retdil@velLINE R dzC
but production has not grown since 20fd¥ various materiband valuechain challengesn Kenya,

the potato canraise national GDP by 0.3% if 40 percent of farmers farming the crop would only
double their yields. By doing so, the smallholder farmers would increase their profit BEOKB0

to 140,000per year.

It has

In terms of smallholder farmer profitability, mechanization will reduc been

waste by 510% and increase yields by about 30%. The challeng
mechanizing smallholders is the fragmented nature of their small pig
of lands, some being t¢tated on unfriendly terrain. Under thes
circumstances, specialized business models are needed, not jus
smallholder potato farmers but for all mechanization of agriculture
Kenya, like the rest of suBaharan Africa.

reported (Technoserve et al. 2018) that theglest priority interventiondor enhanced potato
valuechain deliveryshould focus on seed and farmer groups, while encouraging business
opportunities in processing, irrigation and mechanizatigvhile several of these development
aspects have clarity, have been advanced and have shown results, the onspagh and missing
intervention that requires the most urgent attention is mechanization.

The most urgent form of mechanization for potato ianga is for production. The value of this
opportunity is estimated to be a Ksh 1 Billiger year for farmers and Ksh1l Billion for
Mechanization Service ProvideM$P3evenif only 10%o0f the sector isnechanizd.

Potato Mechanizationinterventions:

Potato mechanization needs interventions that address issues from 4 perspectives:
1. Technological and Economic Benefits of potato mechanization,
2. Financing opportunities
3. Need for aganizational development oFarm BasedOrganizations KBO}¥ to receive
structured mechanization services,
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4. Importance of mechanization for volume and tuber quality delivered at the market.

Aspirations of the Potato Sector:

Aspirations of the potato sector in Kenya are captured in the platiseoNational Potato Council

of Kenya (NPCK). This seatopordination body brings together the works of sector development
supporters like international NGOs (GlZ, AGRA, IFDC, SNV etc.), farmers, their groups and
cooperatives, farmer service providers amither stakeholders.

In 2017, NPCK reported it was aiming to raise potato yields from the current 8 tonnes/ha to 18
tonnes per ha and by doing so increase the number of targeted key farmer groups from 22 to 220
in 4 years. That movement was expected teeahe target crop area from 5,000 to 50,000 acres

which translated to a rise in investment from Ksh 450 million to Ksh 4.5B and income to farmers of
748 million to 7.48 billion. This journey and ambition is still on, and it is facing various challenges.

NPCK has developed théazi Sokaligital platform. The platform is supposed to make information
flow, communication and business dealings easier for all vethagn practitioners. Through the
Viazi Soko App, farmers can request for input services, and rewelly this will include
mechanization.

Potato Mechanization Perspectives

The Case of Nyandarua:
1 Nyandarua has 91,250 acres of potato land to be worked each year, of which, it is estimated
there are some 400 tractors, of which some 70% of themrafair condition (AMS Report).
1 Most tractors available have only a plough. Only a few farmers have harrows and ridgers,
which may mimic appropriate potato mechanization. Nyandarua Agricultural Mechanization
Service Centre (AMS) has a set of modern potato machinery to introduce to farmers

The
It is Agrimech opinion that Government AMS centres should be train

grounds for Mechanization Service Providers (MSPs) and their clients. |
Centres should work with companies like Agrimech, to organize Agrim
Mechanization Hubs, from where, credible, serviceable and fully support
mechanization services (in partnership with machinery vendors, operatio
supporters, financiers, and other members of crop and livestock valains)
can be organized and managed.

Nyandarua AMS is an example of the enabler role of Government in the enhanced mechanization
agenda. However, like everywhere else in the courfBgyernment should refrain from engaging
in mechanization services and enable private sector to perform and build a profitable business.

Challenges and Solutions for Mechanization:
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At a recentMechanization Service Provideild$P$ stakeholders eventhat Agrimech organized

with the support of the Nutrition Sensitive Potato Production Programme (NuSePPP) of GIZ,

participants raised the following challenges and thought solutions:

Challenge

Associated Solution/Recommendation

Land sizesire small and they continue to
decrease as culture dictates. It is difficult |
carry out crop rotation and mechanize
highly limited land sizes.

Regulations anthnd policyagainst agricultural
land subdivision needs to be enacted at Count
level and naibnally.

There is generdack of qualified tractor
operators and mechanicslractor drivers
are not operators and while a tractor is th;
prime mover, it is the implement (planter,
sprayer etc.) that does the work.

Government and others need to initiakeserious
agricultural machinery operators programmet

Is a great way to absorb the huge unemploymgq
among the youth.

Mechanizing smallholders finds
unpredictable farm conditions. MSP must
inspect the farm physically before service
which adds tcservice cost

- Stakeholders should liberally adjudiSP
chargesto meet the costs involved.

- Government shoulgubsidizesmallhoR S NA
Service Providers.

Tractoroperation is generally expensive
and difficult in unfriendly work conditions.
Youth may not find the work conducive.

- MSPs and Operators (old and young) need t(
be highly passionate machinery lovetisk
takersand commited to serving smallholders.

Tractors age quickly because of the lack ¢
or expense of genuine spares

- MSPs need ttrain for and learn to appreciate
the value of genuine spare parts.

- Governments should considegmoving duty
on importedspareparts like is the case for
agricultural tractors.

Roaming tractors and implements are
spreading soil and crop diseasbstween
farms and regions.

Organized and trained service providers will
voluntarilysanitizetheir equipment, between
farms.

Caotinued use ofmouldboard or disc
ploughsis bad for the soil and the
environment.

Farmers with reasonably good tractors can be
hirers of chisel ploughand accompanying or
subsequent implements from pools owned by
County Government, aassociation of MSPsr a
large MSP.

Smallholder farmeclientele is
translocatedand disorganized.

Farmers needroup organizationgo add
efficiency to training and application of
regulation, including the necessabylaws.

Effectivemechanization with inbuilt crop
rotation needs largescale farming.
Smallholder farmers do not have the sam|

Landuse consolidatiorfor smallholders is the
solution that should be sought, via improved
farmer and MSP organization.

MSPs are todisorganized and limited
many with very & machinery, unable to

The example given @erman Machinery Rings
the ultimate of MSP organization across the la
It is where Kenya should aim for the future.
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play a role in current advancing and
demanding operation arena.

MSPs arenany but with imited capacity.
This makes the MSP arena look like it haj
idle capacity. MSPs need improved capay
and to be coordinated and managed.

There is much credence in ti@mation of a
mechanization hukfrom where machinery
service providers can be coordieat and
assigned work that is near them. Tlhii§ . -9 w
YAT I GA 2y éisteTltiniate,ei@h OS 3
learning form the German Machinery Ring
experience.

Banks are happy to use the Tractor Log
Book a<Lollateral The same is not possib
for implements (becausthey are not
GovernmentRegistered assets)

- Financial institutions need to change their
lending policyto agriculture.

- Government should offe€redit Guaranted¢o
MSPs

Serving smallholders is highly seasonal &
time-windowsfor structured and
coordinatel services are easily influenced
by changing climate and weather
patterns. Retaining operators on
Commission payments is difficult. Clients
seem to queue in the last minute.

- Organized andtructured MSP poolare
necessary so that Operators are busy, with
many operations for longer (wholgeason)
periods of time.

- Long queues at end of land preparation seas
can be avoided througfarmer organization

- PracticeConservation Agriculture

- Permanent salary terms are possible through
MSP Associations

Serving smallholders can take 50% of the
profit in transit costs between farms.

MSPs should work together ghorten travel
distances. MSPs shouldvork with produce
aggregatorsto enhanceland-use consolidation

Small machinery fgpotato and other
tuber farming is almost norexistent
Potato farming requires large ridges and {
plant potato at the top of the ridge. Most
existing machinery is not able to deliver
this.

- Aim forMSP potato sevicesother than
trying to purchase the expensive
machinery for small farms.

- Small machinery for potato farming may
apply for a farmer who can afford their
own, for theirfarm alone

Quality operations cost moneyThere is
the metal (machinery) and theris the
Knowhow (knowledge). To a great extent
smallholder clients do not know quality
mechanized work.

- Mechanization clients need to deained to
pay for quality delivered.

- Smallholders should aim fgay against the
realized yield increasenot justfor machinery
showing up.

Tractors and implements are expensif@
farmers to own. Potato machinery can coj
some 10 million shillings.

- Government subsidyo fertilizer should apply
equally to agricultural mechanization.

- Farmers should come together ggoupsto
add efficiency to Government and other
assistance.
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To make business sense, MSPs are force - Use tractor tracking and operational

to roam the country say, from Nyandarua monitoringdigital platform.

to Mpeketoni (n Lamu), some 900km. Thi - There is urgent need to haveMiSPs
keeps them away from home for sor8e Associgion. Through this, MSPs will be
months a year. Roamindriver becomes trained to perform moreoperations than
the tractor owner, collapsing the business ploughing.

Even when fuel prices or other changes | Farmers need tde in groups through which
take place, farmers expedSP prices to | mechanization changes cée trained and
remain the same. changes adopted.

Parameters thatDetermine Quccessful Mechanization Service Provision:

There are 5 key parameters that determine the entry point and service provision costs for MSPs:

Parameter AgrimechOpinion based on Company Experience

Purchase of new o Equipment is generallyery expensivéor farmers and acquiring will
used equipment almost always require external source of funds

Fuel costs These takeup at least 30% of the operational costs

Labour costs It is best to pay machinery operators on commission, however a few
should be retained opermanent basis to taken emergency and off
season assignments

Service distance: | Travel from one farm to another is expensive unless there is adequa
work that absorbs the travel upon arrival at destination. Overall tractg
engines and tyres are sizént off-road operation and long distance
travel on tarmac by road should be avoided.

Idle time of Downtime of implements is the greatest handicap of agricultural
implements: mechanization equipment. It is unlikely an MSP will avoid a level of
roaming, &ross rainfall isohyets.

Mechanization Impacts on Potato Processing:

Improved mechanization performance at crop production level:
- Will help farmers adopt modern farming practices and raise their business standards,
including theunderstanding of price differentials along the supphain.
- Will help increase operational volumes, hence scale for all players at all stages of the
valuechain, including farmers.
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- Will improve the volume and quality of raw material supply, making it iwtre
investment in storage facilities.

- Will encourage processing factories to invest in storage and improve their processing
efficiency as improved potato varieties will come in the right size (50mm +) and
unscathed, if not harvested mature.

Challenges and solutions at potato pekarvest level:

PostHarvest Challenge Associated Solution/Recommendation
Smallholder potato farmers are hardto | - Farmers need to understand that their

work with under contract arrangement. greatest role is to reduce costs of productior
Despite signing contracts they sidell and or increase yields.

expect the market or processor to - Itis not always the role of the fangate
understand. purchaser to increase price.

Potato market Aggregators, Gfikers and | - The single most important factor of vahetain

Processors do not pay farmers enough, t¢ performance for potato, where all stakeholde

be able to stay in business. can benefitinawis Ay aSyasS A3
tonnages availed at the fargate. In this
mechanization has a major role to play. Sam
land can double or even quadruple the yields
and it is yields that have the gresst influence
on price at farmgate.

- Valuechain volatility affects the entire chain
and all parties.

- Organized farmer groups are key to organize|
training, towards learning to distribute the
price among all players in the vakghain,
including MSPs.
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Working with Partners

The SNV (Dutch Development Organization) Potato mechanization Showcases of Meru and
Nyandarua County

{Here is a Synopsis of the SNV Collaborative Project fBleld Supported by Pictures}

The potato Showcase
planted inNyandarua
showed farmers:

1.The viable performance of
a clean and new Dutch
Variety, (Destiny).

2.The impact of
Conservation Agriculture
whereareducednumber
of machinery operations
beginning withgood
subsoiling, bedding and
planting can lead to a crop|
that can survive and
perform on a single rain
storm.

3.What would cost some Kst
60Kk per acre (ploughing,
harrowing twice, manual
ridging, manual planting,
weeding and harvesting
etc.) is doable at some Ksli
25k at 10% of the time and
without hassles of labour
management.
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Potato Harvester at work.
The machine operates
below the planting depth to
lift the soil and potato. It
shakes off the soil and
leaves potato in a line
(windrow), for labourers to
collect and bag. More
sophisticatecharvesters will
bag or even convey clean
potatoes to a truck
travelling next to the
harvester like happens in
wheat harvesting.
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Although the Showcase
Demonstration of March
13, 2019 was geared
towards training farmers
about mechanized
potato harvesting, the
opportunity was taken to
demonstrate the
subsoiling, bedding and
planting operations as
well. The curiosity and
interest derived from the
farmers was palpable.
Many asked questions of
- Process and price

- Savings in labour and
overall cost.
Availaility of
machinery.

Change of paradigm to
plant on the ridge.
How a crop had
amazingly survived a
drought season.

.‘ \
|
% f
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Bedding Operation: On
a subsoiled or Chiseled
soil, this machine with
rotavation knives
softens the soil and
forms the ridges at the
same time.

Upon this, fertilizer is
spread and a planter
follows, to plant the
seed on the ridge and
reform the ridges.

It is this placement of
seed by the planter on
a soft soil all round (ang
not at the hard bottom
of-ridge, where seed is
placed traditiorally),
that makes the entire
difference in yields.

Other good agricultural
practices like soil
testing, quality seed,
moisture availability
and cropcare, add to
the impact derived
from mechanizing
potato farming.
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Potato planter at work.
Seed, prefeably the size of
a chickeregg and
adequately sprouted is
conveyed, one at a time, to
land about 30 cm apalsee
bottom picture)and
consistently so, with
greatest of ease. Ther@w
planter can easily do 8 acre|
in a day, especially working
with two other tractors, one
subsoiling and the other
ridging.

Agrimech Business model i
one to see how to have
banks of equipment which
Mechanization Service
Providers (MSPs) can attac
to their tractors, working in
teams.

It takes a true paradigm
shift for farme's to imagine
that they can step aside an(

let machinery deliver
harvested potatoes to their
yards. This eliminates the
expensive hassles 6hding
mechanization that will only
plough and managing hugs
teams of labour providers
at every stage. This
situation, (like farmers
repeated over and over
again) is indeed
discouraging the
advancement of potato
farming in the county.
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Final condition of a
planted field looks like
this. Farmers could not
believe that a field with
potato crop already
planted could look like
this. At 3 inches after
germination a Hiller
Weeder or Ridger would
normally be brought in to
ensure any raireroded
soil is replaced around
the potatoes, as the
same single pass machir
also does the weeding.

On the potato haresting
day participants were
0NB I G SR -ak ¢
of a Combine Harvester,
harvesting an oat crop
that had been planted
with an airseeder, next
to the potato Showcase.
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The fieldday did not
miss the importance
of engaging youth to
be exposed to amh
appreciate that
agribusiness can be
modern and effort
less if only
mechanization can be
made the affordable
and the accessible
means of
transforming hard
labour scene to a
profitable and doable
arena where
professionals can
thrive.
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The event had s@vral sellers and
representatives of Agronomic Inputs
for potato and more.
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Students get introduced to Lemen
Grass by a Village Level Entreprenel
In a FieleDaylike this one which was
called for Potato Harvesting
Mechanization,tiis amazing the
exchange that tookplace between all
manner of entrepreneurs and their
potential future, if not current clients.
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A seed propagator showed a new
agronomic way of growing potato
from a Crate Nursery.
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