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Introduction 
Participatory Ecological Land Use Management 
(PELUM) Kenya is an indigenous African network 
with over 280 Civil Society Organizations (CSOs) 
from 12 African Countries namely: Kenya, Uganda, 
Tanzania, Zambia, Zimbabwe, Lesotho, Botswana, 
South Africa, Malawi, Swaziland and Rwanda. PELUM 
Association Regional Secretariat is based in Kampala, 
Uganda. 

 

 
The vision of PELUM Kenya is empowered, prosperous and 
healthy resilient communities. The Mission is to 
champion agroecological principles and practices for 
sustainable livelihoods among small holder farmers, 
pastoralists and fisherfolks.

 
PELUM Kenya is a national network currently 
comprises over 60 - member organizations 
located in 47 Counties. Currently the members of 
PELUM Kenya are distributed in the four (4) 
PELUM Kenya zones namely: Nairobi and Central, Rift 
Western, Lower Eastern and Coast, Upper Eastern 
and Northern Kenya. 
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From Farmers, For Farmers: What Farmer- Led 

Research revealed about Agroecology, soil, and 

Climate Resilience 



Background 

The recently completed Farmer-Led Research Networks (FRN) project focused on addressing the gaps left by 
conventional, top-down agricultural extension strategies. Rather than imposing unvalidated inputs on 
smallholder groups, the FRN project centered its methodology on a participatory approach where localized 
farmers co-developed the experimental trials. 

The project established a structural cycle to handle field constraints transparently; smallholders identified local 
bottlenecks, co-designed on-farm trial interventions, collected and recorded field metrics, validated the results 
collectively within their networks, and shared the final lessons across adjacent village systems. This booklet 
sets out the consolidated research data, field observations, environmental dynamics, and structural successes 
observed across the target clusters between 2025 and 2026. 

 

Goal and Objectives of the FRN project 

The overall goal for the Farmer-Led Research Networks project was to improve the productivity, resilience, 
and sustainability of smallholder farming systems through farmer-led research and adoption of agroecological 
soil fertility practices. 

 

Strategic objectives. 
 
 

 

 

 
To enhance farmers’ resilience 

to climate-related stresses 
including drought, poor soils, 
Striga infestation, and erratic 
rainfall through sustainable 

farming approaches. 

 
To strengthen farmer 

participation in research, 
learning, and evidence 

generation for increased trust 
and adoption of improved 

agricultural practices. 

 
To evaluate and promote 

effective organic soil fertility 
management practices such as 

Bokashi, Compost + Biochar, 
and Tithonia-based treatments 

for improving crop 
performance and yields. 

 
To facilitate scaling of 

successful agroecological 
practices through learning 

centers, demonstration farms, 
field days, and farmer-to-

farmer extension. 



Project scope and evaluation framework 

The project trials utilized structured side-by-side 
on-farm testing configurations, utilizing 
standard 10m x 10m layouts. To protect data 
consistency, crop spacing and seed profiles 
remained identical across the comparisons, 
ensuring that soil amendment was the sole 
independent variable. The program evaluated 
findings across two primary partner channels: 

1. Community Rehabilitation 
& Environmental Protection -
CREPP (Kisumu & Homabay 
Clusters) 

Selected Value Chain: Cowpea Leaf 
Harvest Analysis (utilized as a fast-
maturing crop indicator to evaluate 

performance against short rain breaks). 

Dataset Scale: 60 verified seasonal data 
records compiled across 2025 and 2026 
(balancing 15 records per 

county per year) monitoring 37 distinct farmer 
units. 

Tested Variables: Farmer Practice/Farm 

Yard Manure (Control), Bokashi, Bokashi 
+ Tithonia tea liquid feed, 

and Bokashi + Tephrosia biological spray. 

 
2. Rural Energy Food Security 
Organization -REFSO (Nyabeda 
Cluster, Siaya County) 

Selected Value Chain: Maize-Legume 
intercropping setups spanning a smallholder 
cluster of 16 contiguous 

villages. 

Dataset Scale: Executed across 16 villages ,30 
designated farmer-researcher nodes (averaging 
1–2 research monitors per village). 

Tested Variables: Bokashi, Compost + Biochar, 
and conventional Farmer Practice using 
commercial Diammonium Phosphate (DAP) and 

Calcium Ammonium Nitrate (CAN) treatments. 

 

 
Figure 1: Showcase of compost manure 



The Problem (Baseline Field Context Prior to Project Launch) 

 

Before the project established its farmer 
networks, the target zones faced severe agro-
ecosystem pressures: 

 Advanced Soil Degradation: 
Continuous chemical fertilizer 
dependencies and intensive mono-
cropping systems left baseline soils 
highly acidic, structurally depleted of 
organic materials, and unable to hold 
moisture. 

 Destructive Weed Pressures: Severe 
infestation by Striga hermonthica 
regularly suppressed local maize yields 
by 50% to 80%, with traditional DAP 
application actively intensifying the 
parasitic weed's growth. 

 High Susceptibility to Shocks: 
Unpredictable rainfall cycles frequently 
caused crops to fail, with seasonal rains 
dropping off entirely within 2–3 weeks 
post-germination. 

“Our region has long been 
affected by severe Striga 
weed infestation, while soil 
fertility has significantly 
declined due to the 
prolonged use of chemical 
fertilizers. This project came 
at the right time, providing 
practical and sustainable 
solutions to address both 
challenges.” 

 
Caroline Atieno, Awasi cluster 
farmer 

 
 
 

 

Figure 2: Nyota beans; Nyabeda, Homabay county Figure 3: Cowpea in Awasi, Kisumu county 



Consolidated Project Findings & Data Analysis (The FRN approach) 

 

1. Comparative Yield Resilience Under Climate-Induced Stress 
Field data from the trials confirmed that the project's organic soil interventions outstripped conventional 
inputs, 
especially during low-rainfall cycles. 

 
Cowpea Trial Yield Determinations (Combined 2025 & 2026 Data) 

 

 

 

Maize and Legume Intercrop Metrics (Short 
Rains 2025) 

 
Compost + Biochar Plots: Delivered the 
highest output values, logging 6–13 tins per 
trial layout. These plots maintained their 
deep green coloration and successfully 
managed a prolonged 18-day mid-season dry 
spell while keeping Striga populations fully 
suppressed. 

vegetation and solid grain development, 
generating 4–7 tins per plot. 

Farmer Practice (Diammonium Phosphate -
DAP/Calcium Ammonium Nitrate-CAN 
Control): Exhibited early wilting, high crop 
lodging, and structural failure, 
yielding the lowest output (under 4 tins 
maximum, with minimal yields concentrated 
on plots where historic residue was present). 

 

 

“By moving away from exclusive reliance on maize and training 30 farmer-trainers across 16 villages, 
we proved that composting, especially the 14-day Bokashi restores soil organic matter, retains 
moisture, and controls Striga weed.” 
                                                                                                                                                                 Elizaphet Atieno 



2. Environmental Geographical Cross-Analysis 

 
 The 2025 Season: Served as a 

severe climate-stress baseline 
due to extensive drought. While 
conventional layouts experienced 
widespread germination failure, 
the Bokashi + Tithonia tea and 
Compost + Biochar plots retained 
high water levels, yielding broad, 
deep green, and highly resilient 
leaves. 

 The 2026 Season: Provided 
stable rainfall, allowing the 
project to evaluate performance 
under optimal conditions. The organic trials yielded uniform stands, thickened stalks, 
and high lodging resistance. Field difficulties shifted away from moisture deficits 
toward minor localized run-off management. 

 Geographical Deviations: Homabay trials generated structurally stronger crop 
outputs than Kisumu clusters. The Kisumu outputs faced rocky, thin marram soil 
horizons that naturally reduced water retention and limited organic treatment speeds. 

 

 

3. Value Chain Integration and 
Unplanned Economic Impacts 

 Enterprise Spin-offs: Local 
youth networks built viable 
enterprise structures out of the 
project, focusing on the bulk 
processing and commercial 
distribution of Bokashi and 
biochar. 

 Scientific Adaptations: The 
project eliminated visual 
guessing by providing farmer 
networks with digital, handheld 
pH diagnostic tools to check soil 
qualities before seeding. 

 Community Replication: High-
performing trial sites were 
converted into neighborhood 
training hubs, generating 
independent replication interest 
across adjacent sub-locations. 

4. Formal Market Agreements 
Formed 

 
By shifting from individual smallholder 
marketing to a coordinated, aggregated 
model, the project successfully secured 
formal supply arrangements with 
commercial and institutional entities: 
Mana Supermarket (Ugunja & 
Lwanda Branches): Secured weekly 
institutional supply slots for clean 
maize, pulses, and greens. 

Madeya VIP Hotel: Fixed regular 
weekly procurement agreements for 
fresh staples. 
Organics Kisumu Ltd: Advanced 
commercial discussions for bulk 
biochar procurement channels. 
Local Educational Centers & Arianda 
Farms: Served as consistent local off-
takers for aggregated group outputs. 

 

Sample of cow pea plant in Rakwaro, Homa bay County 



FIELD VERIFICATION: CREPP CASE STUDY (AWASI CLUSTER, KISUMU COUNTY) 

 
Awasi Cluster Dynamics: Caroline Atieno utilized a 3m x 3m trial layout to evaluate Nyota 
beans and cowpeas across the project treatment variables. Caroline reported that prior to 
joining the initiative through CREPP, her baseline plot was entirely depleted of fertility, 
causing historical cowpea crops to dry up and fail completely before she could manage a 
sustained harvest. 

 

 

Ahero Cluster Dynamics: Mirroring these 
exact soil trends, Keziah Atieno from the 
Ahero cluster participated in the research 
trials by planting cowpeas and beans 
across 3m x 3m experimental plots. Keziah 
entered the initiative through the Ebenezer 
Widows Group, a localized community 
network identified and mobilized by 
CREPP to systematically address severe 
regional challenges regarding Striga weed 
infestation and recurring drought cycles. 

 
Keziah received practical training on 
formulating high-grade Bokashi treatment 
using an exact 14-day anaerobic 
fermentation cycle. The resulting organic 
input worked perfectly, significantly 
boosting baseline soil fertility levels. She 
reported that despite cultivating on a small 
experimental plot portion, the subsequent 

legume and cowpea harvests were 
immense, proving that intensive organic 
soil rehabilitation directly counteracts 
historical nutrient depletion. 

 
Homa Bay cluster: Julie Akinyi evaluated 
beans and cowpeas across four 3 by 3 
blocks. Block 1 (Farmer practice), Block 2 
(Bokashi solus), Block 3 (Bokashi + 
Tithonia topdressing), and Block 4 
(Bokashi + Tephrosia topdressing). Julie 
observed that Block 3 which comprised of 
Bokashi and Tithonia delivered the highest 
yields while the farmer practice block 
produced the least. She highlighted that 
Tithonia, as taught through the project 
added nitrogen nutrients to the soil and 
suppressed pests while tephrosia controls 
pests, causing Striga weeds and pests to 
vanish. 

 

“Learning to prepare Bokashi, Tithonia and Tephrosia from locally available materials 
dramatically cut input costs and boosts our harvest and household income.” 

 

Julie Akinyi 

 

“After applying Bokashi and Bokashi + Tithonia tea, I 

saw a remarkable increase in both my bean and 

cowpea leaf harvests from the same plot. The 

Bokashi + Tephrosia treatment effectively controlled 

pests and diseases, while the section where I used 

my usual farming practices continued to experience 

heavy pest damage and poor bean growth. I was also 

excited to see that the plots treated with Bokashi 

remained completely free of Striga weeds” 

 

Caroline Atieno 
Caroline Atieno displaying her harvest of Nyota Beans 



Siaya Cluster: Nicholas, a youth from 
Siaya County participated in the program 
by evaluating maize using Bokashi across 
a quarter an acre. He recounts that he 
became part of the program through 
REFSO in which prior to the project, they 
were trying to find a solution to tackle 
severe baseline Striga infestations. 
Following Bokashi application, he notes 
that Striga weed populations dropped 
drastically, pest occurrences fell to almost 
zero, and soil fertility rose, 

leading to significantly higher harvests 
compared to pre-project baselines. 

 
“The exchange visits organized during 
the project were invaluable for they 
promoted peer-to-peer learning and 
taught me how to diversify different 
crops within single plot of land. I am 
also actively sharing these Bokashi 
making skills with fellow youth in 
agriculture, and I strongly encourage 
all farers to adopt these affordable, 
high yielding agroecological 
practices.” 

 
Nicholas Okoth 

 
 
 

 
Nicholas Okoth in his maize farm 

 

 
“’ 



Challenges Experienced During Project Implementation: 
 
 
 
 
 

 

Rocky and shallow 
soils in areas such as 
Awasi reduced the 

effectiveness of 
organic soil 

amendments. 

High labour demands 
for collecting, 

transporting, and 
processing biomass 

increased the cost and 
effort of producing 
organic compost. 

 
 
 

 

Limited access to 
water distribution 

infrastructure, 
including water pans, 
boreholes, and micro-

irrigation systems, 
constrained off-season 

farming. 

 
Pest infestations and 

damage from free-
ranging livestock 

negatively affected 
crop performance and 

experimental plots. 

 
 
 
 

 

Project recommendations for Next-phase 
integration. 

For County and Institutional 
Partners: 
 Construct communal water 

harvesting assets (earth dams, 
water pans, and targeted 
boreholes) to provide micro-
irrigation backups during erratic 
weather cycles. 

 Establish dedicated agroecological 
spaces and verified organic 
sections within local markets to 
streamline direct consumer 
procurement. 

For Future Program Planning and 
Member Organizations (MOs): 

 Scale Validated High- 

Performers: Standardize and 
promote Compost + Biochar for 
regional maize systems to block 
Striga and build long-term soil 
structure, and deploy Bokashi + 
Tithonia tea for fast-turnaround 
market vegetables. 

 Standardize Technical 
Training: Implement structured, 
uniform amendment processing 
guides across all village nodes to 
prevent compound data 
variations. 

 Expand Soil Diagnostics: 
Distribute accessible diagnostic 
testing meters across all cluster 
leadership units to ensure data-
driven farming choices



Nicholas Okoth inspecting the readiness of compost manure 

Field officer assessing a thriving cow peas farm 

 
 
 
 
 
 
(Sampling of harvested Nyota beans in Ahero, Kisumu County) 
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