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| Background & Rationale | Results

* African indigenous vegetables (AlVs) are vital for
nutrition and livelihoods in sub-Saharan Africa

- NPK (control) - Fish sludge - Chicken manure - BSF frass

* Production is constrained by high mineral-fertiliser

costs and unsustainable input practices Plant height at 6 weeks after treatment  Branch number at 6 weeks after

* Circular bioponics recycles nutrients from organic e mg=_ = e mg=__ o=
waste - insect frass, animal manure, aquaculture initiation (WATI) treatment initiation (WATI)
sludge

* Offers a climate-resilient alternative to synthetic
inputs while sustaining yields 80 25 -
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* Evaluate black soldier fly (BSF) frass, chicken manure, € -
and fish sludge - relative to mineral NPK - on the f § 13 6he
growth of three African indigenous vegetables in a £ 48 s 15 '
circular bioponic system Q 37.4 g
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| Materials & Methods Z 32 S 10-
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* 4 x 3 factorial RCBD - three field replicates, two 0

production cycles

* INCIiTiS-FOOD Living Laboratory, Egerton University 16-
(0.23° S, 35.35° E; 2,238 m a.s.l.)

Fertiliser source (4) Vegetable species (3) 0 0
African nightshade Amaranth Cowpea African nightshade Amaranth Cowpea
M1 BSF frass V1 African nightshade
Fish sludge produced the tallest African nightshade (53.8 cm); NPK drove the strongest Fish sludge matched NPK for branching in African nightshade (19.6 vs 19.8 branches/plant;
. / th th. C k bef th th es, WATI same HSD group). Cowpea was sown one week before the other species, so WATI aligns
Mz ChICken manure V2 COWpea gl&;gf{sagizagpec%gqo its %V:v[;)e?revgfngggv gtaor,z.eLVevgée?rs =e %iey'es? /'(-)ISIS3 rgigsglseiP Sso 0.05) each species to its own treatment start. Letters = Tukey's HSD groups (P = 0.05) within
. ithi es. species.
M3 Fish sludge V3 Amaranth W PEEE
M4 NPK (control)
. . Above-ground dry biomass at final SPAD index in African nightshade (4
* Measured: plant height, branching, leaf number & area,
SPAD index, above-ground biomass harvest WAT)
* Two-way ANOVA (fertiliser source x species); means
separated by Tukey's HSD (P = 0.05)
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Waste inputs: BSF frass INSECTPRO and chicken manure
Molo-chicken farm ; fish sludge from the bioponic Fjsl;' Sllt:ldgehma.tched NPK dr_y biimass in _Af;icar_: nigi;t?haﬁ.e (33.L5 t\és 335 Orcgjagiﬁ fel-rt(;/isers dﬁcotuplfcé.?sl;i[[))staltus froTtgtru;t%’gII(g(Z)ghi C2h;C3/<)eIZ ngtanurf
re_circulating aquaculture /OOp,' NPK 17:17:17 as the %]_uieél)ljls),HgDogvlfggpSO;%aglgl(l)r;[))’uBs.Dﬁ?gnll’)l/\./a mineral rtertiliser. Letters = ?'Zkey'ss HSSUD ggiolz:fsr()ll-’ ;I%.GOS), values relative to = 2.33). Letters =
mineral control.
| Study Site | Key Findings
Global Location Kenya ) Nakuru County — Study Site 0 6 e °
Fertilizer source . .
. Fish sludge and BSF Cowpea consistently
significantly affected : . . :
N e all measured growth frass achieved biomass showed lower biomass Organic treatments
* - parameters (P < 0.05) levels comparable to accumulation, but frequently produced
o Scross all three ' NPK during mid-growth, organic treatments SPAD values equal to
. . demonstrating sustained growth or exceeding NPK,
% Sty i (5goton U R species, co Nnfirmi ng . . : : :
S e D oronounced crop- effective nutrient performance, particularly during mid-
specific nutrient release within the indicating potential as vegetative growth.
Study site: INCiTiS-FOOD Living Laboratory, Egerton University, Njoro, responses blOphOﬂIC SyStem' fe rtlllzer SUbStItUteS'

Nakuru County, Kenya (0°22'11" S, 35°55'58" E; 2,238 m a.s.l.).

Integrating waste-derived fertilisers into circular
bioponic systems enhances nutrient recycling,
reduces reliance on synthetic inputs, and maintains
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