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Fruits
The six fruit-and-tree crops that lifted East Africa’s horticultural exports — from Hass avocado to tissue-cultured matooke
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Editor’s introduction
Fruits are the seed system that operates on the longest time horizons in East African agriculture and the shortest cash-flow cycles. A mango tree planted in 2026 will be bearing into the 2080s; a watermelon planted on the same farm will be sold and consumed before the financial quarter closes. The six crops in this Issue span that range — perennial trees and annual vines, grafted seedlings and tissue-cultured plantlets, true seed and vegetative cuttings.
Two crops in this Issue have rewritten East Africa’s horticultural-export story over the past decade: Hass avocado and tissue-cultured banana. The first carried hundreds of thousands of smallholders in Murang’a, Meru, Kilimanjaro and Western Uganda into a contracted, dollar-denominated export channel reaching the European Union, China, Saudi Arabia and India. The second, in quieter form, built the cleanest planting-material distribution system the region has for any crop — disease-free TC plantlets reaching farmers across Uganda, Kenya, Rwanda, Tanzania and Burundi.
The other four — watermelon, mango, papaya, passion fruit — each carry their own structural story: smallholder cash-flow horticulture, fragmented domestic value chains, juice-and-pulp processing networks, and emerging export channels. This Issue audits the planting-material options for each by propagation route, by market segment and by realistic supply channel.
The six fruit crops at a glance
	Crop
	Productive life
	Smallholder
	Attainable
	Propagation
	Lead market

	Watermelon
	Annual 80–100 d
	15–25 t/ha
	40–70 t/ha
	F1 hybrid seed
	Domestic + supermarket

	Mango
	60–100 yrs
	5–9 t/ha
	20–40 t/ha
	Grafted seedlings
	Domestic + EU/Mid-East export

	Avocado
	30–60 yrs
	8–12 t/ha
	25–35 t/ha
	Grafted seedlings
	EU + China + Mid-East export

	Papaya
	3–5 yrs
	20–35 t/ha
	60–80 t/ha
	F1 hybrid seed
	Domestic fresh

	Passion fruit
	3–5 yrs
	10–18 t/ha
	30–45 t/ha
	Grafted seedlings
	Juice processing + export

	Banana (TC)
	15–25 yrs
	10–18 t/ha
	40–60 t/ha
	TC plantlets, suckers
	Domestic staple + plantain export



Read across: the propagation column tells the operational story. Where grafted seedlings dominate (mango, avocado, passion fruit), the regulator-listed nursery is the gateway. Where tissue-culture has solved a disease crisis (banana), the laboratory-and-hardening chain is the supply route. Where true seed leads (watermelon, papaya), the agro-dealer carries the F1 hybrid sachet.
	CROP 01
Watermelon
Citrullus lanatus   •   Tikiti maji (Sw)  •  Mtango (regional)



	PRODUCTIVE LIFE
Annual; 80–100 days from sowing
	SMALLHOLDER YIELD
15–25 t/ha
	ATTAINABLE YIELD
40–70 t/ha
	REGION FOCUS
Lower Eastern KE (Kibwezi, Mwingi); Coastal & Lake Zone TZ; Eastern UG; Bugesera RW



Why this matters
Watermelon is East Africa’s fastest-rotating fruit crop and the only one in this Issue propagated entirely from true seed. The crop’s 80–100 day cycle, high water demand, and explosive urban-market price-per-kilogramme make it a profitable irrigation-driven choice for lower-altitude smallholders — and a high-risk one without irrigation discipline.
Production is concentrated in Lower Eastern Kenya (Kibwezi, Mwingi, Yatta), Coastal and Lake Zone Tanzania, Eastern Uganda and Rwanda’s Bugesera. The crop reaches Nairobi, Mombasa, Dar es Salaam and Kampala wholesale markets year-round, with seasonal price peaks during Christmas, Easter and Ramadan.
The planting-material landscape
1. F1 Seeded Hybrids: The dominant commercial class. Uniform fruit, high yield, strong disease tolerance. Examples: Sukari F1, Sugar Baby F1, Sweet Beauty F1, Pato F1, Charleston Gray F1, Kalahari F1, Crimson Sweet F1.
1. F1 Seedless Hybrids (Triploid): Premium retail and supermarket class. Triploid sterile fruit produced by crossing tetraploid × diploid lines. Requires a pollinator variety planted alongside. Higher seed cost, higher retail margin. Examples: Tri-X 313, SP-1, SP-5.
1. Open-Pollinated Varieties: Recyclable. Lower yield, lower seed cost. Examples: Sugar Baby (OPV), Charleston Gray (OPV), Crimson Sweet (OPV), Congo.
1. Disease-Resistant Lines: Resistance to fusarium wilt, anthracnose, gummy stem blight. Modern hybrids carry stacked resistance. Critical for repeat-cropping fields.
1. Mini-Watermelon Hybrids: Single-serving fruits (1.5–3 kg) for supermarket and export. Premium retail prices. Examples: Pato F1, Solitaire F1.
Recommended varieties / clones
1. Standard F1 hybrids: Sukari F1, Sugar Baby F1, Sweet Beauty F1, Pato F1, Charleston Gray F1, Kalahari F1, Crimson Sweet F1, Black Diamond F1.
1. Seedless / triploid F1: Tri-X 313, SP-1, SP-5, Boston F1.
1. Mini / supermarket: Pato F1, Solitaire F1, Sugar Baby Mini.
1. OPV smallholder: Sugar Baby, Charleston Gray, Crimson Sweet, Congo.
Where to source
1. Kenya: Syngenta East Africa; Bayer / Seminis; East African Seed; Royal Seed; Continental Seeds; Hygrotech; Simlaw Seeds; Pop Vriend Africa.
1. Tanzania: East African Seed; Kibo Seeds; Aminata Quality Seeds; Beula Seed; Meru Agro; Royal Seed-distributors.
1. Uganda: East African Seed; Continental Seeds; Royal Seed; Victoria Seeds; FICA Seeds; Pearl Seeds.
1. Rwanda: Win Win Agritech; Holland Greentech; cooperative-linked dealers in Bugesera.
1. Burundi: Imported through Tanzanian and Rwandan distributors.
Bottom line
Watermelon seed is mature commercial territory: dozens of F1 hybrids on agro-dealer shelves, sharp price competition, fast variety turnover. The yield gap is about discipline (irrigation, spacing, disease management) rather than seed availability.
For smallholders entering watermelon, Sukari F1 or Sugar Baby F1 remain the rational starting hybrids — widely accepted in markets, well-supported by agro-dealer demonstrations. For commercial growers chasing supermarket premiums, seedless triploids and mini-watermelons carry the highest per-fruit margin in East Africa’s fresh-fruit aisles.


	CROP 02
Mango
Mangifera indica   •   Embe (Sw)  •  Muembe (regional)



	PRODUCTIVE LIFE
60–100 years (productive 30–60)
	SMALLHOLDER YIELD
5–9 t/ha (smallholder); 12–20 t/ha (orchard)
	ATTAINABLE YIELD
20–40 t/ha
	REGION FOCUS
Lower Eastern KE (Makueni, Machakos, Kitui); Coastal KE & TZ; Lake Zone TZ; Northern UG



Why this matters
Mango is East Africa’s biggest tree-fruit crop by volume and one of the most fragmented by variety. Kenya’s Lower Eastern province — Makueni, Machakos, Kitui — is the regional production heartland, with parallel coastal and Lake Zone production in Tanzania, Northern Uganda, and Rwanda’s Eastern Province. The crop carries multiple distinct value chains: domestic fresh fruit, juice and pulp processing, dried-fruit export and small-but-rising fresh-fruit airfreight export to the Middle East and Europe.
The seed system is dominated by grafted seedlings. A mango tree raised from seed will fruit, but the variety reverts to a polyembryonic mix of mostly inferior types — the seedling does not reproduce the parent. The choice between grafted and seedling mango is the single biggest determinant of orchard value over a 40-year horizon.

	THE FRUIT-FLY FRONTIER
The Oriental fruit fly (Bactrocera dorsalis) is the single largest constraint on East African mango export. Infested fruit cannot enter EU, Middle East or US markets without comprehensive area-wide management.
Kenya’s Mango Anti-Fruit Fly Suppression Programme — led by KEPHIS, ICIPE and the National Mango Forum — has demonstrated that integrated control (lure-and-kill traps, protein bait sprays, sanitation) can reduce infestation below export thresholds. The programme runs across Makueni, Machakos and Kitui counties.
Variety choice plays a direct role. Some cultivars (Apple, Tommy Atkins, Kent) show partial resistance; others (Ngowe, Dodo) are highly susceptible. The export decision is a variety decision.



The planting-material landscape
1. Grafted Seedlings (the commercial standard): A scion of a named variety grafted onto a compatible polyembryonic rootstock (typically a local seedling). Begins fruiting at year 3–4 versus year 6–8 for non-grafted seedlings. Maintains varietal identity.
1. Polyembryonic Seedlings (rootstock production): Seedlings raised from polyembryonic varieties (Sabre, Peach, common local types) used as rootstock for grafting. Tolerant of mango weevil and root rot; widely available.
1. Top-Working / In-Field Grafting: Existing low-yield seedling trees can be top-worked — the canopy cut back and grafted with a new variety. Recovers a productive orchard in 2–3 years from existing root systems.
1. Tissue-Cultured Plantlets: Limited but growing role. Used for variety multiplication and disease-free starter material. KALRO Tigoni and TaCRI run programmes.
1. Air-Layering (Marcotting): Vegetative propagation by inducing roots on a still-attached branch. Niche use — produces plants on their own roots rather than grafted, with different agronomic behaviour.
Recommended varieties / clones
1. Export class (Apple Group): Apple (the regional export workhorse), Tommy Atkins, Kent, Keitt, Sensation, Haden, Van Dyke, Maya.
1. Domestic / juice processing: Ngowe (Kenya coastal favourite), Dodo, Boribo, Sabine, Sabre, Vandyke.
1. Local landrace / dual-use: Apple Local, Peach, Bombay Green, Smith, Common Mango (multiple regional names).
Where to source
1. Kenya: KALRO Mtwapa (the regional mango research centre); KALRO Embu; National Horticultural Research Centre (HCDA-listed nurseries); KEFRI propagation centres; Real IPM; private fruit-tree nurseries in Makueni, Machakos, Mtwapa.
1. Tanzania: TARI Mlingano (Coast); TARI Tengeru (Northern); TaCRI; Aminata; private commercial nurseries in Coast and Lake Zone regions.
1. Uganda: NARO Kawanda; NaCRRI Namulonge; private nurseries in Northern and Eastern Uganda; Uganda Mango Growers Association nurseries.
1. Rwanda: RAB Karama; cooperative-linked nurseries in Eastern Province (Kayonza, Kirehe).
1. Burundi: ISABU; PRODEFI / PAIVA-B-supported nurseries.
Field notes for nurseries and growers
1. Buy only from a regulator-listed nursery with verifiable scion source — mango variety mis-labelling is widespread in informal nurseries.
1. Confirm rootstock identity: polyembryonic seedling rootstock (Peach, Sabre) is mandatory for tolerance to weevil and root rot.
1. Plant grafted seedlings during the long rains; protect graft union from soil contact.
1. Spacing: 8 × 8 m for vigorous varieties (Tommy Atkins, Kent) on rich soils; 6 × 6 m for compact varieties (Apple) on shallow soils.
1. Top-working old seedling orchards is one of the highest-leverage interventions in East African horticulture — a 30-year-old Ngowe tree top-worked to Apple recovers full export-grade production in three years.
Bottom line
Mango is the East African horticultural crop with the widest gap between latent potential and realised value. The trees are everywhere; the productive, market-aligned grafted orchards are not.
For smallholders in Makueni, Mtwapa, Lindi, Lira or Kayonza, the actionable change is to source grafted seedlings of a market-aligned variety from a regulator-listed nursery, and to participate in a coordinated fruit-fly suppression programme. Ungrafted seedling mangoes feed birds and bats; grafted Apple, Tommy Atkins or Kent feeds export contracts.


	CROP 03
Avocado
Persea americana   •   Parachichi (Sw)  •  Avokado (regional)



	PRODUCTIVE LIFE
30–60 years (productive 25–40)
	SMALLHOLDER YIELD
8–12 t/ha (smallholder); 18–25 t/ha (orchard)
	ATTAINABLE YIELD
25–35 t/ha
	REGION FOCUS
Mt Kenya (Murang’a, Kirinyaga, Meru); Mt Kilimanjaro & Southern Highlands TZ; Western & Central UG; Northern & Western RW



Why this matters
Avocado is East Africa’s breakout fruit-export crop of the 2020s. Kenya overtook South Africa to become Africa’s largest avocado exporter; Tanzania has emerged as a fast-growing second; Uganda and Rwanda are positioning. The crop has lifted hundreds of thousands of smallholder households from a subsistence backyard tree to a contracted, export-graded, dollar-denominated income source.
The headline market events of the past five years: Kenya secured access to the China market in 2022–2023; the EU has tightened MaxResidueLimit (MRL) compliance through 2024–2026; Saudi Arabia, the UAE and India have all expanded as buyers. Hass avocado prices at farm gate in Murang’a have moved from KES 5–7 per fruit a decade ago to KES 12–20 per fruit through 2025–2026 — sustained, structural, contract-driven.

	WHY THE HASS STORY WORKED
A single grafted variety — Hass — carried East Africa into the global avocado market. The variety travels well, ripens predictably, has a long shelf life, and matches what European, Middle Eastern and Asian importers want.
But the value chain is built on grafted clean planting material. A Hass orchard raised from seed is not a Hass orchard — the seedlings produce inferior, variable, unmarketable fruit. The seedling → grafting → Hass scion chain is what made the export market possible.
KALRO, KEFRI, the Avocado Society of Kenya, TaCRI and dozens of private fruit-tree nurseries together carry that chain. The opportunity now is to replicate it for emerging cultivars (Pinkerton, Fuerte, Gem) and for second-tier producing zones (Bomet, Iringa, Kabale, Musanze).



The planting-material landscape
1. Grafted Seedlings (the commercial standard): A scion of a named variety grafted onto a vigorous seedling rootstock. The only seriously commercial route. Begins fruiting at year 3–4; full production at year 6–7.
1. Seedling Rootstock: Vigorous, locally-adapted seedlings (typically from West Indian or Mexican races) used as rootstock for grafting. Fuerte and local Mexican-race seedlings are common in East Africa.
1. Tissue-Cultured Plantlets: Limited but growing role for clean rootstock multiplication. Critical for expanding nursery capacity without spreading root rot.
1. Top-Working: Existing seedling trees converted to a market-aligned variety by canopy grafting. Recovers a productive Hass orchard in 2–3 years from existing root systems.
1. Clonal Rootstocks (Phytophthora-Resistant): Dusa, Bounty, Toro Canyon and other clonal rootstocks selected for tolerance to Phytophthora cinnamomi root rot. Standard in California and Australian commercial production; limited but growing in East African foundation nurseries.
Recommended varieties / clones
1. Export class: Hass (the regional export workhorse), Pinkerton, Gem, Carmen, Reed, Maluma Hass.
1. Local fresh / oil class: Fuerte (the older regional standard), Nabal, Puebla, Ettinger.
1. Rootstock material: Local Mexican-race seedlings; Fuerte seedlings; clonal Dusa, Bounty (for foundation nurseries).
Where to source
1. Kenya: KALRO Tigoni (the avocado research centre); KEFRI; Avocado Society of Kenya (AvoSoc); HCD-listed nurseries; private commercial nurseries (Stokman Rozen, Real IPM, KAVES-supported); Kakuzi PLC nurseries; Sun Tropical Fruits.
1. Tanzania: Tanzania Coffee Research Institute (TaCRI Lyamungu, secondary mandate); ARI Tengeru / TARI Tengeru; Africado Ltd nursery (Mt Kilimanjaro); Olivado-linked nurseries; private commercial nurseries in the Southern Highlands.
1. Uganda: NARO Kawanda; NaCRRI Namulonge; private nurseries in Western and Central regions; Operation Wealth Creation distribution.
1. Rwanda: RAB Rubona; Rwanda Avocado Cluster nurseries; cooperative multipliers in Northern and Western Provinces.
1. Burundi: ISABU; PRODEFI / PAIVA-B-supported nurseries; cooperative producers in Bururi and Mwaro.
Field notes for nurseries and growers
1. Buy only from a regulator-listed nursery with verifiable scion source from a Hass mother garden. Hass mis-labelling is the single most common fraud in regional fruit-tree nurseries.
1. Confirm rootstock health: Phytophthora root rot is the main avocado killer at altitude. Reject any seedling showing chlorosis, stunting or root discolouration.
1. Plant grafted seedlings at the start of long rains; mulch heavily; do not plant in waterlogged soils.
1. Spacing: 7 × 7 m or 8 × 8 m for Hass on fertile soils; 9 × 9 m where mechanised harvest is planned.
1. Top-working old Fuerte or seedling orchards to Hass is a major commercial opportunity — the existing root system carries the new variety into bearing in 2–3 years.
1. Plan for a 25-year orchard life with a 20-year peak production window. Plant the variety the buyer pays for now; plan replacement around the variety the market will pay for in 2045.
Bottom line
Avocado is the success story that Kilimokwanza’s readers have been part of writing. The seed system has carried hundreds of thousands of smallholders into a structured, export-grade, dollar-denominated value chain. The opportunity now is to extend the model.
For smallholders in second-tier zones — Bomet, Kisii, Iringa, Bukoba, Kabale, Musanze — the entry point is grafted Hass seedlings from a regulator-listed nursery with traceable scion source. For commercial growers planning new orchards, clonal Phytophthora-resistant rootstock and a buyer contract should both be in place before the first tree goes in the ground.


	CROP 04
Papaya (Pawpaw)
Carica papaya   •   Papai (Sw)  •  Papayi (regional)



	PRODUCTIVE LIFE
3–5 years (commercial); 10+ years (backyard)
	SMALLHOLDER YIELD
20–35 t/ha (commercial)
	ATTAINABLE YIELD
60–80 t/ha
	REGION FOCUS
Coastal & Eastern KE; Coastal TZ; Central & Western UG; Eastern RW



Why this matters
Papaya is the fastest-payback fruit crop available to East African growers — first commercial harvest in 9–12 months from transplant, full economic life of 3–5 years before the orchard is replaced. The crop’s short cycle, high vitamin-A content, year-round bearing and steady urban-market demand make it a structural cash earner for peri-urban and coastal smallholders.
Production is concentrated along the Kenyan and Tanzanian coast, in Eastern and Central Kenya, in Uganda’s Central and Western regions, and in Rwanda’s Eastern Province. The fruit moves through wholesale markets year-round; the leaf, papain enzyme and dried green papaya all carry parallel niche export markets.
The planting-material landscape
1. F1 Hybrid Seed: The dominant commercial class. Uniform fruit, predictable bearing, hermaphroditic plants (no need to identify and remove male trees). Examples: Solo Sunrise F1, Tainung F1, Red Lady F1, Mountain F1, Sinta F1.
1. Open-Pollinated Varieties: Recyclable but with the female-vs-male-vs-hermaphrodite identification challenge. Examples: Solo Sunrise (OPV), Honey Dew, Mountain Papaya, Mexican Yellow.
1. Hermaphrodite Selections: The commercial preference. Hermaphrodite papaya plants self-pollinate, produce fruit reliably, and avoid the 50% wastage of male-only plants in OPV stands.
1. Tissue-Cultured Plantlets: Used in commercial nurseries to ensure variety identity and disease-free starter material. Limited but growing role.
1. Pawpaw Ringspot Virus-Tolerant Lines: PRSV is the principal disease threat in East African papaya. Tolerant hybrids include Tainung F1 series and modern Red Lady selections.
1. Specialty / Dwarf Hybrids: Compact plants with fruit at picking height; bred for protected cultivation and high-density orchards. Examples: Solo Hawaii Dwarf, Sunrise Solo.
Recommended varieties / clones
1. Commercial F1 hybrids: Solo Sunrise F1, Tainung F1, Red Lady F1, Mountain F1, Sinta F1, Eksotika F1.
1. Open-pollinated workhorses: Solo Sunrise, Honey Dew, Mountain Papaya, Mexican Yellow, Bombay.
1. Specialty / dwarf: Solo Hawaii Dwarf, Sunrise Solo, Tainung Compact.
Where to source
1. Kenya: East African Seed; Royal Seed; Continental Seeds; Simlaw Seeds; KALRO Mtwapa; private commercial nurseries.
1. Tanzania: East African Seed; Aminata Quality Seeds; Beula Seed; Meru Agro; TARI Mlingano (Coast research centre).
1. Uganda: East African Seed; Continental Seeds; FICA Seeds; Victoria Seeds; private commercial nurseries.
1. Rwanda: Win Win Agritech; Holland Greentech; cooperative nurseries.
1. Burundi: Imported through Tanzanian and Rwandan distributors.
Field notes for nurseries and growers
1. Always plant hermaphrodite F1 seed if available — OPV plantings produce 50% male trees that must be culled, wasting space and water.
1. Spacing: 2.5 × 2.5 m or 3 × 3 m for commercial orchards; closer (2 × 2 m) for protected cultivation.
1. Replace orchards on a 3–4 year cycle — yield drops sharply after the third year and trees become too tall for safe harvesting.
1. Source seed only from sealed sachets carrying named variety, batch and germination percentage; counterfeit papaya seed is widespread.
1. Mulch heavily and irrigate steadily; papaya is intolerant of waterlogging and drought.
Bottom line
Papaya is the cash-flow fruit: a smallholder with 0.25 ha, irrigation and Solo Sunrise F1 seed earns continuous monthly income from month 12 onwards. The seed cost is recovered in the first month of fruiting.
For commercial growers, hermaphrodite F1 hybrids are the only rational choice. For smallholders planting from saved seed, a 50% male-tree cull is the cost of saving on F1 — worth doing the maths before deciding.


	CROP 05
Passion Fruit
Passiflora edulis (purple) & P. edulis f. flavicarpa (yellow)   •   Pashon (Sw)  •  Maracuja (regional shorthand)



	PRODUCTIVE LIFE
3–5 years (commercial)
	SMALLHOLDER YIELD
10–18 t/ha
	ATTAINABLE YIELD
30–45 t/ha
	REGION FOCUS
Mt Kenya, Kisii, Nyanza KE; Northern & Southern Highlands TZ; Western UG; Northern RW



Why this matters
Passion fruit is East Africa’s premium juice crop. Kenya is the regional production leader, supplying Brookside, Del Monte and a network of smaller juice processors and packhouses; Uganda’s Western region produces principally for the domestic fresh-fruit market and rising export to neighbouring countries; Tanzania’s Iringa, Mufindi and Kilimanjaro production feeds processing and East African fresh markets; Rwanda’s Northern Province has emerged as a coordinated production base for the regional juice industry.
The crop carries one of the most acute disease challenges in regional horticulture: Fusarium wilt and Brown Spot together can write off an entire orchard within a year. The seed system has been built around grafted seedlings — a purple scion grafted onto a wilt-tolerant yellow rootstock — to manage these threats.
The planting-material landscape
1. Grafted Seedlings (the commercial standard): A purple-passion scion grafted onto yellow-passion (P. flavicarpa) rootstock for fusarium wilt and brown spot tolerance. The only commercially viable route in disease-pressured zones. Begins bearing at month 8–10, full production by month 14.
1. Seedling-Raised Purple Passion: Direct-from-seed purple passion. Cheap and widely planted at smallholder scale, but vulnerable to fusarium wilt. Suitable only for low-disease-pressure first-time fields.
1. Yellow Passion Seedlings: Tropical yellow-fleshed type used as rootstock and (separately) as a juice-processing fruit. Tolerant of fusarium wilt; favoured in coastal Kenya and lowland Tanzania.
1. Tissue-Cultured Plantlets: Limited but growing role for clean planting-material multiplication. Critical for expanding contracted production without expanding disease pressure.
1. Sweet Granadilla (P. ligularis): A separate species; sweet-eating type favoured by direct fresh-fruit markets in highland Uganda and Rwanda. Distinct seed system.
1. Giant Granadilla (P. quadrangularis): Niche; large-fruited species for processing and curiosity markets.
Recommended varieties / clones
1. Purple passion (commercial juice): KPF 4 (KALRO release), KPF 11, KPF 12, Sweet Heart Purple, Kawanda Purple, Improved Purple.
1. Yellow passion (juice / rootstock): Yellow Tainung, KPF 9 Yellow, Hawaiian Yellow.
1. Sweet granadilla: Sweet Granadilla local selections.
1. Grafted purple-on-yellow: Most regional grafted material is purple scion on yellow rootstock; named scion clones include KPF 4, Sweet Heart Purple, Kawanda Purple.
Where to source
1. Kenya: KALRO Thika (the passion fruit research centre); KEFRI; HCD-listed nurseries; private commercial nurseries in Embu, Meru, Kisii.
1. Tanzania: TARI Tengeru; TARI Uyole (Southern Highlands); private commercial nurseries in Iringa, Mbeya, Kilimanjaro.
1. Uganda: NARO Kawanda; NaCRRI Namulonge; private nurseries in Western and Central regions.
1. Rwanda: RAB Rubona; Rwanda Horticulture Cluster nurseries; cooperative-linked nurseries in Northern and Western Provinces.
1. Burundi: ISABU; PADAP-supported nurseries.
Field notes for nurseries and growers
1. In any field with previous passion fruit history, plant only grafted (purple-on-yellow) seedlings. Re-planting purple-on-purple is the fastest route to fusarium-wilt failure.
1. Confirm graft union is healthy and well above ground level; remove rootstock suckers regularly.
1. Trellising is mandatory — untrellised passion fruit yields half the vine potential.
1. Pollination: hand-pollinate or release carpenter bees and bumblebees; honey bees are inefficient passion-fruit pollinators.
1. Replace orchards on 3-year cycle in disease-pressured zones; rotate passion fruit out of the same field for at least 4 years before re-planting.
Bottom line
Passion fruit is the high-margin juice crop where the planting-material decision — grafted versus seedling — is decisive. A grafted orchard returns full investment by month 18; a seedling orchard in disease-pressured land may not return the seed cost.
For Kenyan, Ugandan, Tanzanian and Rwandan growers signing into the regional juice-and-export channels (Brookside, Del Monte, Excellent Foods, Inyange, Sun Foods), the contract specifies grafted material from a regulator-listed nursery. The path to volume export sits with that supply chain, not with smallholder-saved seedlings.


	CROP 06
Banana (Tissue-Culture Plantlets)
Musa spp. (AAA, AAB, ABB)   •   Ndizi (Sw)  •  Matooke (Lu, cooking type)  •  Igitoki (Kn)



	PRODUCTIVE LIFE
Perennial; one mat productive 15–25 years
	SMALLHOLDER YIELD
10–18 t/ha
	ATTAINABLE YIELD
40–60 t/ha
	REGION FOCUS
Western UG (the matooke heartland); Mt Kenya & Western KE; Kagera & Kilimanjaro TZ; Northern & Western RW; Bururi BI



Why this matters
Banana is East Africa’s most under-counted staple. Uganda’s per capita matooke consumption — the steamed-cooked-banana staple of the Western and Central regions — exceeds 200 kg per year, the highest banana consumption rate in the world. Kagera in Tanzania, the Mt Kenya belt, Rwanda’s Western Province and Burundi’s lower altitudes all carry banana acreage that rivals maize on a calorie-per-hectare basis.
The crop’s seed-system challenge has been transformed in the past two decades by tissue-culture (TC) plantlet propagation. Where traditional banana farmers planted suckers from existing mats — carrying banana bunchy top virus, banana streak virus, banana xanthomonas wilt (BXW) and burrowing nematode — TC plantlets deliver a clean, virus-free, true-to-type starter unit. The TC banana revolution is one of the quietest but most consequential agricultural-technology shifts in regional agriculture.

	BANANA XANTHOMONAS WILT: WHY TC WON
Banana xanthomonas wilt (BXW), caused by Xanthomonas vasicola pv. musacearum, swept across East Africa from Ethiopia to Uganda, Rwanda, Tanzania and Eastern Congo from the early 2000s. The disease moved principally through infected planting suckers and contaminated cutting tools.
BXW kills entire mats in 6–12 months and has no chemical cure. The only effective management is clean planting material, single-stem-removal protocols, and tool sterilisation.
Tissue-culture banana plantlets, multiplied at NaCRRI, KALRO Thika, TARI Maruku and RAB Rubona, were the operational answer. A TC plantlet is virus-free, BXW-free and nematode-free at the moment of leaving the laboratory — the cleanest possible foundation for a 20-year banana mat. The TC distribution chain across Uganda, Kenya, Rwanda and Tanzania has been the single biggest investment in regional banana resilience.



The planting-material landscape
1. Tissue-Cultured Plantlets (TC): Laboratory-multiplied virus-indexed plantlets, hardened in nursery beds for 6–9 weeks before field transplant. The cleanest starter material available. Multiplication ratios of 1:30,000 per mother plant per year.
1. Macropropagated Suckers: Suckers raised from sword-suckers in protected nursery beds with controlled hygiene. A bridge between TC and field-saved suckers; useful where TC supply is limited. Ratios of 1:30 to 1:50 per mother per cycle.
1. Field-Saved Suckers (Sword Suckers): The traditional propagation unit: a young sword-shaped sucker pulled from an existing mat. Cheap, accessible, but the principal disease pathway. Acceptable only for clean-source mats.
1. Bull-Head Suckers (Maiden Suckers): Larger suckers with a swollen base; faster establishment but higher disease risk. Less recommended than sword suckers.
1. Pared and Hot-Water-Treated Suckers: Field suckers processed by paring (removing outer cortex) and hot-water treatment (53°C for 20 minutes) to eliminate nematodes and surface pathogens. A practical bridge for farmers without TC access.
Recommended varieties / clones
1. East African Highland Banana (EAHB / Matooke, AAA-EA): Mbwazirume, Nakitembe, Enyeru, Nakyetengu, Mbidde-type beer bananas, Kibuzi, Mpologoma; recent Matooke NARITA hybrids — NARITA 4, NARITA 7, NARITA 8, NARITA 17.
1. Plantain (AAB): Gonja Manjaya, Mbidde plantain types, Apantu (East African plantain selections).
1. Dessert / sweet banana (AAA Cavendish group): Williams, Grand Nain, Giant Cavendish, Robusta.
1. Cooking / dual-use (ABB): Bluggoe, Pelipita, Cardaba.
1. Disease-resistant / NARITA hybrids: NARITA 4, NARITA 7, NARITA 8, NARITA 14, NARITA 17, NARITA 18 (NaCRRI × IITA breeding programme; Black Sigatoka and BXW-tolerant).
Where to source
1. Kenya: KALRO Thika and KALRO Tigoni (TC plantlets); JKUAT Biotech Centre; Genetic Technologies International (GTIL); Stokman Rozen (commercial TC nursery); Kenya Plant Health Inspectorate Service (KEPHIS) certification.
1. Tanzania: TARI Maruku (the Lake Zone banana research centre); Tropical Pesticides Research Institute (TPRI Arusha) for TC plantlet hardening; Mtanga Foods; private commercial nurseries.
1. Uganda: NaCRRI Namulonge (the regional banana research centre); IITA-Uganda; Operation Wealth Creation distribution; AgroGenetic Technologies; cooperative-linked TC hardening nurseries; Bioversity International TC supply.
1. Rwanda: RAB Rubona (TC laboratory); cooperative-linked nurseries in Northern and Western Provinces; Imbaraga Ltd.
1. Burundi: ISABU TC laboratory; PRODEFI-supported TC distribution; cooperative multipliers in Bururi and Mwaro.
Field notes for nurseries and growers
1. Buy TC plantlets only from a KEPHIS, TOSCI, NSCS, RAB or ISABU-registered laboratory and hardening nursery.
1. Confirm hardening: plantlets should be at the 6–8 leaf stage, well-rooted, with 3–4 weeks of nursery-bed acclimatisation before field transplant.
1. Spacing: 3 × 3 m for highland matooke; 2.5 × 2.5 m for Cavendish; closer for dwarf cultivars.
1. First-cycle bunch maturity is delayed by 1–2 months relative to suckers; subsequent cycles match conventional banana.
1. Mat management: keep three pseudo-stems per mat (mother, daughter, granddaughter); cut at right pseudo-stem stage to maintain continuous bearing.
1. Sterilise pruning tools between mats to manage BXW — the simplest, lowest-cost banana intervention available.
Bottom line
Banana TC is one of the quietest agricultural success stories of East Africa’s last two decades. The chain — NaCRRI, RAB, KALRO, TARI, ISABU, IITA, JKUAT, GTIL, hardening nurseries, cooperative multipliers — has built a clean planting-material system that few other crops in the region can match.
For a smallholder in Kabarole, Bukoba, Kisii, Musanze or Bururi, the actionable rule is simple: never plant a sucker from an unknown mat, always source TC plantlets or hot-water-treated suckers from a registered nursery, and refresh on a 15–20 year mat-rotation cycle. The cost of a TC plantlet is recovered in the first bunch.


Cross-cutting recommendations
1. Grafted is the default for tree fruits. Mango, avocado and passion fruit raised from seed lose varietal identity, take longer to bear, and reach lower yields. Buy grafted seedlings from regulator-listed nurseries with verifiable scion source.
1. TC plantlets are the operational answer for banana. Banana xanthomonas wilt, banana bunchy top virus and burrowing nematode are all transmitted through field suckers. TC plantlets break that chain. The cost is recovered in the first bunch.
1. Plan for the buyer’s variety. Hass avocado for export, Apple mango for export, KPF 4 grafted purple passion for juice processing, Solo Sunrise F1 papaya for fresh market, Sukari F1 watermelon for domestic. Different markets pay for different planting material. Match before planting.
1. Fruit fly and disease management start at the nursery. Mango fruit fly, avocado Phytophthora, banana BXW, passion fruit fusarium wilt — each begins as a planting-material decision. Variety choice and source matter as much as field practice.
1. Plan replacement on long cycles. Avocado at 25 years, mango at 30, banana mat rotation at 15–20, passion fruit at 3–4, papaya at 3–5, watermelon at 80 days. Build the schedule into the orchard plan.

Editor’s note
This Issue is the eighth instalment of Kilimokwanza’s Seed Series. Avocado and banana have been the headline regional success stories of the last decade; mango, papaya and passion fruit each carry a structurally similar opportunity that has not yet been fully realised at the same scale. Corrections, updates and field reports from extension officers, nurseries, processors and growers are welcome at editor@kilimokwanza.org.
Coming next — Issue 9 • Forage & Pasture: Napier grass, Rhodes grass and alfalfa (lucerne). The closing instalment of the Series.
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