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“A tree has roots in the soil yet reaches to the
sky. It tells us that in order to aspire we need
to be grounded and that no matter how high
we go, it is from our roots that we draw
sustenance.”

Wangari Maathai (1940 - 201 1) Kenyan
environmental scientist and conservationist.
The first black African woman to earn a
doctorate, and to win the Nobel Peace Prize.

Awarded in 2004 for her contribution to ‘
sustainable development, democracy a’

peace.




Preamble

e-o Soil health is a function of physical, chemical and biological properties

e-0 The chemistry is in the inorganic and organic matter, colloidal properties of
soil particles, soil reactions and buffering action and pH

e-o Soils are dynamic; soil organic carbon decomposes rapidly, nutrients reduce
and soil structure are affected when land is under agricultural production

e-o Agrarian Revolution brought us inorganic fertilizers and chemical pesticides,
bumper harvests and food security

o Now we have acidic soils in many parts of Kenya (Kisinyo ef al., 20 4), partly
blamed on the very champions of food security, leading to low productivity



Preambile...

pH is the gatekeeper on nutrients in the solls, and soil physical properties
contributes to optimal uptake of nutrients by plants

Maximization of production has led to depletion and reduction of beans
production to average at 471kg/ha against a possible 5558 kg/ha (KALRO,
2021; Oxfam, 2023)

We have to amend, the soils need to regenerate

Regenerative agriculture contributes to sustainable soil health that would
effectively build resilience of agro-ecosystems



£ SNV REALVSProject

REenerative Agricultural Practices for Improved Livelihoods and
MarketS — REALMS

Funded by IKEA Foundation and Implemented by SNV

Main Aim: Improve Livelihoods of Small-Holder Farmers in
Rwanda and Kenya through Regenerative Agricultural Practices
for Healthy Soils and Sustainable Productivity

GLUK —is the Kenyan Research Partner



Approach of the REALMS Project

Establismemt of Farmers Field Schools (FFS) as focal point of RA
technologies learning and adoption centres

RA technologies promoted by Small and Medium Enterprises Validation in
farmer fields in Kakamega, Bungoma, Kericho, Uasin Gishu and Nakuru

Organic amendments/fertilizers, namely, Evergrow, Ecoplanting and Boom
Max compared to NPK

Trials done inthe five counties: Randomized Complete Block Design (RCBD)

Parameters evaluated: soil chemical properties, germination percentage and
yield parameters



What we found till now... ...(Trials ongoing)
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Chemical composition of tested RA Tec

NPK:

nnologies
Boom
Parameter Ecoplanti E
oplanting | Evergrow Max
pH soil:water 5.7 6.1 5.9
Nitrogen (%) 0.5 0.4 0.3
Phosphorous (ppm) 32.2 31.2 21.2
Potassium (Cmol/kg) 0.8 0.8 0.7
Organic carbon (%) 54 2.2 1.4
Calcium (Cmol/kg) 2.7 1.3 2.6
Magnesium 1.8 1.0 1.2

(Cmol/kg)




Soil Response to RA Technologies

Count Treatment PH N (%0) P K oc ca Mg
4 (1:2.5) > (ppm) | (Cmol/kg) | (%) |(Cmol/kg) | (Cmol/kg)
Jasin | itial 51 | 02 | 214 | 07 04 | 13 1.2
Gishu
Season 1 |Evergrow +0.27 | -0.1 | +2.2 0 +0.33 +0.2 -0.2
NPK +0.17 | -0.1 | +2.33 -0.17 +0.33 +0.13 -0.2
Season 2 |Evergrow +0.49 | -0.03 | -2.83 +1.12 +2.05 +2.31 -0.91
NPK -0.63 | -0.02 |-10.32 +0.8 +1.91 +1.14 -0.82




Kakamega:
pH extremely acidic (<4.5), and OC low (0.6-10%)
N, P and K moderate
Caand Mg low and very low

Kericho:
pH moderately acidic (5.0-6.0), and OC very low (0.4-0.6%)
N, Kand Mg medium, Ca low
P was high

Nakuru:
moderately acidic, and OC low
N and Mg low
P and K and very low in Ca



Bungoma
pPH extremely acidic (<4.5), OC moderate (118%)
N, Ca and Mg low
P and K moderate

Uasin Gishu
pPH moderately acidic (5.0-6.0), OC very low (0.4-0.6%)
N, Kand Mg medium
Cavery low



Efect of anendmentson..

N o pH 0 OC
R\ -o General increase across - Season 2 registered higher
treatments and seasons iIncrease compared to season 1

> Greater increase was noted  *© During this season, higher
in organic fertilizers increase was in organic

0 NPK, except amendments compared to
season 1 NPK

' - SOM and buffering effect ~ Resldual effect



Yield

toRATecs

County Treatment ng/:;;n (I;ellhda) County Treatment (_‘zs/:;;n }Z;LC;
Kakamega Nakuru
Season 1 Evergrow 76 10872 Season 1 | Evergrow 92 18722

NPK 35 571P NPK 76 17842
Season 2 Evergrow 41 23152 Season 2 | Evergrow 85 25102

NPK 32 31672 NPK 76 25162
Season 1 Boom Max | 83 9982 Bungoma

NP K 37 528P Season 1 | Eco-planting | 72 5752
Season 2 Boom Max | 65 25722 NPK 28 4862

NPK 23 25472 Season 2 | Eco-planting | 75 458P
Kericho NPK 48 348P
Season 1 Evergrow 89 11292

NPK 94 7082 Season 1 | Evergrow 67 7092
Season 2 Evergrow 86 14062 NPK 41 5212

NPK 35 18502 Season 2 | Evergrow 84 17882
Uasin Gishu NPK 61 479"
Season 1 Evergrow 8l 20532

NPK 60 21662 Figures with the same letter within the
Season 2 Evergrow 83 22102 same county and season are not

NPK 17 222042 significantly (P<0.05) different




TAKE ‘ Soils did not indicate any significant differences in the

H o M E measured parameters for RA Techs and NPK

Effects on soils takes time- seasonal differences
observed show potential for residual effects over time

Higher germination percentages were observed on RA
Tecs compared to NPK- important in reduced rainfall

d Yields from RA Tecs have mostly shown no significant
differences with those from NPK

If RA Tecs can compete favourably with NPK, then
14 research questions on their sustainable use are valid



Effect on soils

Soils were generally acidic,
and low in other nutrients

However, variability in
effects was noted

An increase in pH and OC
observed an important step
in healing soils

Arguments

Effect on germination and
yields

Organic amendments
generally favoured
germination

Organic amednments were
comparable to NPK

As long as organic
amendments can campare
favourably and raise a crop to
acceptable quantities, then
adoption of RA technologies is
possible

RA Tecs Vs NPK

Conventional fertilizers (NPK)
are standard, with consistent
quality.

They are easy to use, and
required in smaller quantities
per hole

They are largely available in
local markets

RA Tecs tend to be laborious,
require larger quantities for
application and may not always
be available in the right
quantities and quality.



REGENERATIVE AGRICULTURE

16 STRIKING A BALANCE BETWEEN FOOD PRODUCTION AND SOIL HEALTH = OPTIMISATION



Concluding Remarks

Variability in quantities of available nutrients in the tested RA technologies (Evergrow,
Boom Max and Ecoplanting) is a matter of concern requiring regular research, product
improvement and testing to ensure that nutrients are available in sufficient amounts.

The quantities to be applied are substantial, (6667 kg/ha), posing a challenge in costs

and labour. Concentrating nutrients to reduce quantities may have positive impacts on
both.

The tested RA technologies are capable of influencing positive changes in soil chemical
properties. The relatively high yields upon applicataion of RA technologies comparable to
NPK fronts them as useful in improving soil chemical properties and bean production.

The residual effect noted in season 2 gives insight into possibilities of continously
replenishing soils, and opens doors into longer term research.



ANY QUESTIONS?

You can find us at

-0 Great Lakes University
*-o directorcri@gluk.ac.ke
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