Working Paper on seedling raising for the Western Kenya Integrated Ecosystem Management Project (WKIEMP)
1. Introduction

The project’s major objective is to improve the ecosystem management in the three rivers (Nyando, Yala and Nzoia) that drain into Lake Victoria. This is to be met by looking at the sustainable options on the management and also provide sustainable livelihood options to the communities living in these areas. Flooding, poor health, low literacy levels and inadequate use of modern farming techniques are some of the key issues that exerbates the living standards which highly correlates to poor ecosystem management. Trees in the landscape would go along way to help reduce some of theses effects. Trees, other than improving the vegetation cover, would sequester carbon to help reduce the effect of green house gases.

Trees therefore would play a bigger role in the project. A well integrated tree planting schedule and techniques are essential to ensure that the right tree species are grown in the designated areas. The project has for each of the three rivers divided the river basins into the lower, middle and upper blocks. A ten by 10km x 10km area is identified for the integrated interventions. Different tree species will grow in these areas. This working paper entails the tree species that can be grown in these areas, their types and uses. It also gives information on on-farm tree nurseries with further explanation on how to establish the minimum number of seedlings to produce per nursery of given tree species to ensure one is operating at optimum cost. 
The table below (table 2) lists the indigenous and exotic tree species the project is recommending.

Table 1: Tree species promoted by the project

	Tree species (Botanical name)
	Common names
	Species type

H/S and E/I
	Uses
	Estimated maturity time (years)
	Coppicing ability
	Remarks

	1. Acrocarpus fraxinifolius
	Indian ash
	S/E
	F, T
	2-10
	Y
	Wood susceptible to weevils

	2. Albizia coriara
	Ober
	H/I
	T, M, F, FD, O
	20
	Y
	

	3. Albizia gummifera
	Ober
	H/I
	T, M, F, FD, O
	20
	Y
	

	4. Azadirachta indica
	Neem/ Mwarubaine
	H/E
	M, T, F, FD
	10
	Y
	

	5. Callistemon citrinus
	Bottlebrush
	H/E
	F, M, O
	2
	Y
	

	6. Calliandra calothyrsus
	Calliandra
	H/E
	F, FD, P, SC
	1-2
	Y
	

	7. Casuarina equisetifolia
	Casuarina
	S/E
	T, P, F, O, SC, WB
	10-15
	Y
	

	8. Cordia abyssinica
	Mukomari
	H/I
	T, F, M, FD, SC
	10-15
	Y
	

	9. Croton macrostachyus
	Omuswitswi
	S/I
	F, T, P, M, FD
	10-15
	Y
	

	10. Croton megalocarpus
	Musine
	S/I
	F, T, M, FD
	10-15
	Y
	

	11. Cupressus lusitanica
	Cypress
	S/E
	T, P, O, LF, WB, F
	7-12
	N
	

	12. Delonix regia
	Flamboyant
	H/I
	O, FD, F
	3
	Y
	

	13. Eucalptus grandis
	Eucalyptus
	H/E
	T, P, F, M
	3 - 15
	Y
	

	14. Grevillea robusta
	Grevillea
	S/E
	T, P, SC, F, FD, WB, O
	5-20
	N
	

	15. Gliricidia sepium
	Gliricidia
	S/E
	FD, SC, sticks
	1-2
	Y
	

	16. Jacaranda mimosifolia
	Jacaranda
	H/I
	T, P, O
	10 -15
	Y
	

	17. Jetropha curcas
	Jetropha
	S/E
	Oil, M, LF 
	1.5
	N
	

	18. Juniperus procera
	Cider
	S/E
	P, T, M, O, WB
	30
	N
	

	19. Leucena leucocephala 
	Leucena
	S/E
	F, P, FD, SC, WB
	5
	Y
	

	20. Leucena trichandra
	Leucena
	S/E
	FD, F, SC
	2
	Y
	

	21. Maessopsis eminii
	Mutere
	S/I
	T, O, F, M
	15
	Y
	

	22. Mangifera indica
	Mawembe
	S/E
	FR, F, T, FD, O, SC
	6-8 (local) / 3-3.5 grafted
	Y
	

	23. Markhamia lutea
	Siala
	H/I
	T, P, M, F, SC, O 
	7 - 40
	Y
	

	24. Milicia excelsa
	Olwa
	S/I
	T, P, M, F, FD, SC, O
	50
	Y
	

	25. Moringa oleifera
	Moringa
	S/E
	V, M, FD, Oil, WB 
	1
	N
	

	26. Persia Americana
	Avacado
	S/E
	FR, T, F, Oil
	5-7 (local) / 3.5 - 4 
	Y
	

	27. Pinus patula
	Pine
	S/E
	T, F, O
	12
	N
	

	28. Prunus Africana
	Prunus
	H/I
	T, M, F, O
	6 - 40
	Y
	

	29. Senna siamea
	Owino
	H/E
	T, P, F, O, SC
	7 - 12
	Y
	

	30. Syzgium cumini
	Jamna
	H/E
	T, FR, P, F, M, O
	5 - 20
	Y
	

	31. Terminalia browniii
	Onera
	H/I
	T, F, M, SC
	20
	Y
	

	32. Warbugia ugandensis
	Abaki
	H/I
	M, T, F
	20
	N
	Wood rots faster / not termite tolerant


KEY

V- Vegetable

FD- Fodder

T- Timber

F- Fuelwood

M- Medicinal
FR- Fruits

SC- Soil Conservation

P- Poles

O- Ornamental

WB- Wind breaker
2. Tree seedling raising

Quality seedling is one of the major challenges for tree growing in farm forestry. The others like weather, community perceptions and land tenure system could be alleviate with participatory approaches and integration of modern tree growing techniques like bottle feeding and many others. Quality seedlings entail more than just the physical appearance of the seedling but goes further to the genetic composition. This determines the seedlings performance in later years. Since tree growing is a long term investment, it is poignant to ensure that all the facts are put in place to avoid the later disappointment.

a) Reasons for stabling a tree nursery: For any tree planting project to be successful, the quality of the seedlings is paramount. One also needs to have the right quantity of seedlings for the anticipated tree species. A right species choice has also to be made. The tree nursery can also act as a source of income and employment to the one running it. 
b) Factors to consider while setting-up a tree nursery: For sustainability and reduction in the cost of production, one needs to set the tree nursery in a place where there is a permanent source of water, good soil for making potting mixture, well drained site with a gentle slope of about 5% and security. The area should equally have shade to help protect the young seedlings and be accessible all year through by vehicle or foot. It is also good to have an area that is free for expansion since plans change. One may start with a few seedlings but later realize the need to produce more. Availability of equipment and materials, market outlets, cheap labour and good communication are equally important factors to consider.

c) Cost of raising the seedlings: One needs to understand the reasons for having the nursery. Even if it is just to raise seedlings for own planting, costing is important as it would help one attach value to the seedling. If one is intending to raise seedlings for sale, then the breakeven points should be established. See Table 2 and 3 below for information about tree seed and the formula and a few working examples on timber, medicinal and fruit tree seedling production. Real costs and situations can be put into context. Only three examples have been provided, one should work through own situations. Cost reduction strategies need to be put in place so as to help raise the seedlings at affordable prices. 

Table 1: Information on tree seed quality and prices 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Information on some tree seed physiology
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	No.
	Species
	App. Seed
	App. Seed (Average- Kenya)
	Germination %
	Germination rates
	KEFRI  prices
	
	
	
	
	
	
	
	
	

	 
	 
	(Range/ Kg
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	

	1
	Albizia coriara
	4,000- 6,000
	6,000
	30-40
	1-2 weeks
	800
	
	
	
	
	
	
	
	
	

	2
	Azadirachta indica
	4,000- 6,000
	5,000
	70-80 (Fresh)
	1-2 weeks
	1,500
	
	
	
	
	
	
	
	
	

	3
	Balanites aegyptica
	800- 1200
	1,000
	50-70
	1-4 weeks
	500
	
	
	
	
	
	
	
	
	

	4
	Calliandra calothyrsus
	15,000- 19,000
	16,500
	70-80
	7- 25 days
	2,500
	
	
	
	
	
	
	
	
	

	5
	Cordia abyssinica
	2,500- 4,500 stones
	-
	50-80
	40-60 days
	1,500
	
	
	
	
	
	
	
	
	

	6
	Croton megalocarpus
	1,000- 1,700
	1,100
	50-70
	1-2 weeks
	1,000
	
	
	
	
	
	
	
	
	

	7
	Croton macrostachyus
	16,000- 27,000
	20,000
	70-90
	10-20 days
	800
	
	
	
	
	
	
	
	
	

	8
	Cupressus lusitanica
	160,000- 290,000
	215,000
	30-45
	10-20 days
	   600 (general)
	
	
	
	
	
	
	
	
	

	9
	Eucalyptus grandis
	1,100,000- 2,200,000
	 
	60-90
	 
	3,000
	
	
	
	
	
	
	
	
	

	10
	Grevillea robusta
	70,000-113,000
	83,000
	30-90
	2-3 weeks
	3,000
	
	
	
	
	
	
	
	
	

	11
	Gliricidia sepium
	6,000- 13,000
	8,000
	60-80 (Fresh)
	1-2 weeks
	1,500
	
	
	
	
	
	
	
	
	

	12
	Jacaranda mimosifolia
	63,000- 80,000
	70,000
	50-85
	1-2 weeks
	1,500
	
	
	
	
	
	
	
	
	

	13
	Leucena trichandra
	13,000- 34,000
	20,000
	70-90
	1-2 weeks
	1,000
	
	
	
	
	
	
	
	
	

	14
	Maesopsis eminii
	500- 1500
	700
	20-55
	Up to 70 days
	300
	
	
	
	
	
	
	
	
	

	15
	Mangifera indica
	40-50
	30
	60-90
	 
	 
	
	
	
	
	
	
	
	
	

	16
	Markhamia lutea
	70,000- 80,000
	75,000
	30- 60
	20-30 days
	600
	
	
	
	
	
	
	
	
	

	17
	Moringa oleifera
	3,700- 6000
	4,500
	50-85
	4- 60 days
	1,000
	
	
	
	
	
	
	
	
	

	18
	Persia americana
	15- 30
	20
	 
	 
	 
	
	
	
	
	
	
	
	
	

	19
	Pinus patula
	110,000- 170,000
	120,000
	50-95
	 
	2,000
	
	
	
	
	
	
	
	
	

	20
	Prunus africana
	3,400- 6,000
	5,000
	30-40 (Fresh)
	1-2 weeks
	2,000
	
	
	
	
	
	
	
	
	

	21
	Senna siamea
	38,000- 45,000
	39,000
	80-85
	1-2 weeks
	1,000
	
	
	
	
	
	
	
	
	

	22
	Senna spectabilis
	38,000- 40,000
	39,000
	80-85
	1-2 weeks
	1,000
	
	
	
	
	
	
	
	
	

	23
	Syzgium cuminii
	500- 1,100
	500
	30-45
	1-2 weeks
	800
	
	
	
	
	
	
	
	
	

	24
	Terminalia brownii
	2,000- 3,500
	3,000
	 
	 
	600
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 3
	Economics of quality timber, medicinal and fruit tree seedling production

	Tree seedling production and guidelines for the WKIEMP project
	

	
	
	
	
	
	
	
	

	Table 3(a) Timber tree- Grevillea robusta (20000 seedlings)
	
	
	

	
	
	
	
	
	
	
	

	Requirements
	
	
	
	
	
	

	Materials and labour
	Quantity
	
	
	Unit price
	Amount
	

	Tree seed
	
	1kg
	
	
	3000
	3000
	

	Potting media
	
	
	
	
	
	

	Soil
	
	6 tonnes
	
	
	3500
	21000
	

	sand
	
	3 tonnes
	
	
	2000
	6000
	

	Manure
	
	3 tonnes
	
	
	2000
	6000
	

	Labour for mixing
	5 MD
	
	
	200
	1000
	

	
	
	
	
	
	
	
	

	Polythene sleeves
	
	
	
	
	
	

	4''
	
	50 kgs
	
	
	400
	20000
	

	Labour for potting
	50 MD
	
	
	200
	10000
	

	
	
	
	
	
	
	
	

	Labour- watering
	2MD a day, 30 days for 6 months
	200
	72000
	

	 Labour- root pruning
	2 MD a month for 3 months
	200
	1200
	

	Labour- seed sowing
	2 MD
	
	
	200
	400
	

	Labour - pricking out
	2 MD per week for 2 months
	200
	800
	

	Labour- grading
	5 MD
	
	
	200
	1000
	

	Sub-total
	
	
	
	
	
	131400
	

	Equipment
	Quantity
	Unit price
	Amount

	 Wheel burrow
	2
	3000
	6000

	Watering cans
	5
	300
	1500

	Dibblers
	
	5
	10
	50

	Spade/ Shovel
	2
	300
	600

	Pruning knives
	5
	250
	1250

	Seed beds
	10
	100
	1000

	Sub-total
	
	
	
	10400

	
	
	
	
	

	Others
	
	
	
	

	Shade construction
	1
	10000
	10000
	

	Land rent
	
	0.5 acre
	2000
	2000

	Sub-total
	
	
	
	12000

	
	
	
	
	

	Qb= FC/P-V
	
	
	

	
	
	
	
	

	Qb= Breakeven quantity
	
	6400
	
	

	FC= Total fixed costs
	
	22400
	
	

	P= Price per unit seedling
	
	10
	

	V= Variable cost per seedling
	
	6.51
	
	


	Key assumptions
	
	
	
	
	
	
	

	One kilogramme of Grevillea robusta seed can produce on up to 20000 seedlings
	

	One pot 4'' requires 500 grammes of potting media 
	
	
	
	

	One kilogram of polythene tube has 500 tubes or the tubes can be bought in bundles of 100

	One person can make 500 pots a day
	
	
	
	
	


Table 3 (b)
	Medicinal tree- Moringa oleifera (20000 seedlings)
	
	

	Requirements
	
	
	
	
	

	Materials and labour
	Quantity
	
	
	Unit price
	Amount

	Tree seed
	
	5kgs
	
	
	1000
	5000

	Potting media
	
	
	
	
	

	Soil
	
	6 tonnes
	
	
	3500
	21000

	sand
	
	3 tonnes
	
	
	2000
	6000

	Manure
	
	3 tonnes
	
	
	2000
	6000

	Labour for mixing
	5 MD
	
	
	200
	1000

	
	
	
	
	
	
	

	Polythene sleeves
	
	
	
	
	

	4''
	
	50 kgs
	
	
	400
	20000

	Labour for potting
	50 MD
	
	
	200
	10000

	Labour- watering
	2MD a day, 30 days for 6 months
	200
	72000

	 Labour- root pruning
	2 MD a month for 3 months
	200
	1200

	Labour- seed sowing
	2 MD
	
	
	200
	400

	Labour - pricking out
	2 MD per week for 2 months
	200
	800

	Labour- grading
	5 MD
	
	
	200
	1000

	Sub-total
	
	
	
	
	
	133400


	Equipment
	
	Quantity
	Unit price
	Amount

	Wheel burrow
	
	2
	3000
	6000

	Watering cans
	
	5
	300
	1500

	Dibblers
	
	
	5
	10
	50

	Spade/ Shovel
	
	2
	300
	600

	Pruning knives
	
	5
	250
	1250

	Seed beds
	
	10
	100
	1000

	Sprayer
	
	
	1
	3500
	3500

	Sub- Total
	
	
	
	13900

	
	
	
	
	
	

	Others
	
	
	
	
	

	Shade construction
	
	1
	10000
	10000

	Land rent
	
	
	0.5 acre
	2000
	2000

	Fungicide
	
	
	0.5L
	1000
	1000

	Sub- Total
	
	
	
	13000


	Qb= FC/P-V
	
	

	
	
	
	

	Qb= Breakeven quantity
	

	FC= Total fixed costs
	23900

	P= Price per unit seedling
	10

	V= Variable cost per seedling
	136400


	Key
	
	
	
	
	
	
	
	

	One pot 4'' requires 500 grammes of potting media 
	
	
	
	

	One kilogram of polythene tube has 500 tubes or the tubes can be bought in bundles of 100

	One person can make 500 pots a day
	
	
	
	
	


Table 3(c)

	Improved fruit tree- Mangifera indica (10000 grafts)
	
	
	

	Requirements
	
	
	
	
	
	

	Materials and labour
	
	Quantity
	
	
	Unit price
	Amount

	Tree seed
	
	
	500kgs
	
	
	100
	50000

	Potting media
	
	
	
	
	
	

	Soil
	
	
	6 tonnes
	
	
	3500
	21000

	sand
	
	
	3 tonnes
	
	
	2000
	6000

	Manure
	
	
	3 tonnes
	
	
	2000
	6000

	Labour for mixing
	
	5 MD
	
	
	200
	1000

	
	
	
	
	
	
	
	

	Polythene sleeves
	
	
	
	
	
	

	6''
	
	
	120 bundles
	
	100
	12000

	
	
	
	
	
	
	
	

	Scions
	
	
	12000
	
	
	5
	60000

	Labour for potting
	
	40 MD
	
	
	200
	8000

	Labour- watering
	
	2MD a day, 30 days for 9 months
	200
	108000

	 Labour- root pruning
	
	2 MD a month for 6months
	200
	2400

	Labour- seed extraction
	5MD a day, 4 days
	
	200
	4000

	Labour-seed sowing
	
	5 MD
	
	
	200
	400

	Labour - pricking out
	
	2 MD for 5 days 
	
	200
	2000

	Labour- grafting
	
	5 MD for 10 days
	
	200
	10000

	Sub-total
	
	
	
	
	
	
	290800

	Equipment
	
	Quantity
	Unit price
	Amount

	Wheel burrow
	
	2
	3000
	6000

	Watering cans
	
	5
	300
	1500

	Dibblers
	
	
	5
	10
	50

	Spade/ Shovel
	
	2
	300
	600

	Pruning knives
	
	5
	250
	1250

	Seed beds
	
	10
	100
	1000

	Sprayer
	
	
	1
	3500
	3500

	Sub total
	
	
	
	
	13900


	Others
	
	
	
	
	

	Shade construction
	
	1
	10000
	10000

	Mini-green house
	
	4
	30000
	120,000

	Land rent
	
	
	0.5 acre
	2000
	1000

	Fungicides
	
	1L
	1000
	10000

	Grafting gadgets
	
	Assorted
	10000
	10000

	Sub-total
	
	
	
	
	152000


	Qb= FC/P-V
	
	
	
	

	Qb= Breakeven quantity
	
	
	1984

	FC= Total fixed costs
	
	
	138900

	P= Price per unit seedling
	
	
	100

	V= Variable cost per unit seeddling
	
	30


	Key assumptions
	
	
	

	One pot 6'' requires 1 kilogrammes of potting media 

	One bundles has 100 sleeves
	
	

	One person can make 250 pots a day
	

	A success rate of 80%
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