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Appendix 5-3
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 Appendix 5-3-2 DNA  
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Appendix 5-3-3  
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Appendix 5-3-4  
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Appendix5-2-5  

Appendix5-2-5-1 Training report of DNA analysis course “Development of Drought 
Tolerant Trees for Adaptation to Climate Change in Drylands of Kenya” 

Enable selection of plus trees for improvement of 
livestock fodder and enhanced drought tolerance

3

KEFRI’s capacity for 
conducting research on 
genetic diversity of 
indigenous species 
(Melia volkensii and
Acacia tortilis as pioneer 
trial) is strengthened. 

KEFRI’s capacity for 
implementing forest tree 
breeding of indigenous 
species (Melia volkensii
and Acacia tortilis as 
pioneer trial) is 
strengthened. 

Awareness of 
relevant stakeholders 
on the importance of 
quality seed and 
seedling is raised.

Overall Goal
Quality plantations of 
indigenous species are 
extended in the ASALs of 
Kenya

Project Purpose
Research capacity and 
extension system necessary 
for promoting indigenous 
species plantation in the 
ASALs is enhanced.

Quality seed and 
seedling supply 
system for Melia 
volkensiiis 
established. 

Appendix 5-3-5 研修生によるプレゼンテーション（第3年次）
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1-Kibwezi 2-Kitui3- Wamba 4-Isiolo 5-marsabit 6-Meru 7-Embu 8-Galan 9-Ishiara 10-Mutha 11-Mwingi 12-Taveta 13Voia 14-Voib

Wood processing FFPRI

Kuniroku precutting  center

KUNIROKU HOME COMPANY Iriomote Tropical Tree Breeding Technical Garden 

Hybridization of Acacia 
mangium and auriculiformis

Calophyllum inophyllum
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Grafting experiments using 
different techniques

Mangroves along Nakama
river

C. inophyllum natural populations

Nagoya University

Pollen dispersal patterns in Fagus crenata
Pollen migration in wind pollinated species
Wind pollination promote outcrossing
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Appendix5-2-5-2 Training report of breeding theory course “TREE BREEDING 
THEORY” 

The project is jointly implemented by the
government of Japan and Kenya
The project was initiated in July 2012 and is 
expected to continue for a period of  5 years.
The project overall goal is to be realized 
through the following components 

Tree breeding system
DNA analysis 
Establish Progeny test sites
Extension



294

Melia fruits                                         De-pulped nuts

Melia Nut cracking Extracted seeds

Moisture.
Growth of the root stock.
Pest and diseases.
Temperature.
Heavy rains affecting the shades

Alternative seedbed was sought to improve 
germination
Roofing metal frames were made to shade the 
young seedlings from heavy rain
High voltage bulbs were installed to improve   
temperatures

Good germination Metal roofs High voltage bulbs 
Damage caused by winds Topsin paste application after damage.

Melia affected by gummosis
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” Use Of Excel  
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Appendix5-2-5-3 Training report of extension course “EXTENSION” 

Maize crop wilting due to rain failure

Charcoal burning to eke a living

–

–
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PROJECT DESIGN

KEFRI’s capacity for 
conducting research on 

genetic diversity of 
indigenous species 
(Melia volkensii and

Acacia tortilis as pioneer 
trial) is strengthened. 

KEFRI’s capacity for 
implementing forest tree 
breeding of indigenous 
species (Melia volkensii 

and Acacia tortilis as 
pioneer trial) is 
strengthened. 

Awareness of 
relevant stakeholders 
on the importance of 

quality seed and 
seedling is raised.

Overall Goal
Quality plantations of 

indigenous species are 
extended in the ASALs 

of Kenya

Project Purpose
Research capacity and 

extension system necessary 
for promoting indigenous 
species plantation in the 

ASALs is enhanced.

Quality seed and 
seedling supply system 

for Melia volkensii is 
established. 

Project is jointly implemented by the governments of Japan and Kenya
Project initiated in July 2012 and is expected to continue for a period of  5 
years.
Project overall goal is realized through the following components: 

Tree breeding system
DNA analysis 
Establish Progeny test sites
Extension
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Discs from eight year old Melia

A ten year old Melia tree on-farm
Melia timber split by power-saw

–
Processing  by pit saw 

Melia fruits                                         De-pulped Melia nuts

Melia Seeds                                                        Melia seedlings
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Low and unpredictable market supply of Melia 
products

Pest and diseases

Lack of skills in propagation

Low levels of value adding

–

–
–

–
–
–
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–

–

–

Putting the customer’s interest first

(2) What we learnt for our job
Model housing park
Promotion of government policy on local
wood
Final designs are tailor made for the
customer

(2) What we learnt for our job
Market segmentation
Promotion of tradition assorted
artifacts
Emphasis on quality and
durability for the upper market

The following organizations enriched our understanding
of the forestry industry in Japan
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R1: Forestry and Forest Products Research institute
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Appendix 5-4

Appendix 5-4-1
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Study trip report 

Participants
Angaine Peter- KEFRI-Seed Centre
Kamondo Bernard - KEFRI- Central Highlands Eco 

Region Research Programme
Nellie Caro Oduor - KEFRI – Forest Products Research 

Centre
Ngoriareng Clement - KFS- Extension Forestry-

Drylands

1

The participants

2

Presentation format

Topical  subjects

Each participant will handle a topicEach participant will handle a topic

Questions and clarifications welcome

Application in the Kenya situation

3

Overview of Presentation
1. Background information
2. Genetic resource conservation/preservation 
3. Tree breeding and Propagation  Techniques
4. Seed and seedling production and distribution
5. Forestry in disaster management and 

rehabilitation
6. Wood processing and utilization
7. Lessons learnt and application in Kenya
8. Appreciations

4

Background Information

The trip is courtesy of the on going project on 
"Development of drought tolerant tree species for

climate change mitigation in the Arid and Semi
Arid Lands of Kenya". (Melia volkensii andArid Lands of Kenya . (Melia volkensii and
Acacia tortilis)
A five year project - 2017
Implemented in partnership
Selection of plus trees, established seed orchards 
and progeny tests

5

Genetic resource 
conservation/preservation 

Genetic resource conservation progress 
General Japanese forest information

Man made and natural forests vs diversity/productivity
Need for seed transfer zonesNeed for seed transfer zones

Establishment of FFPRI, FTBC
Tree breeding
Collection&Conservation of genetic materials, ODA,

6

Appendix5-4-3Appendix5-4-3
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Types of genetic resources conserved

1.Populations of plants  
2.Individual plants
3.Seed and pollen

Conservation methods
1.In- situ
2.Ex- Situ

7

Conservation cntd

INSITU
natural  forests 670 Stands
Forest protection of natural forests - 7 categories

Ex- Situ 
Plantation stands
Pollen and seed preservation 
Vegetative materials for endangered species and 
elite
Arboretum plants for individuals

8

Ex-situ conservation

9

5 Breeding regions (Hokkaido, Tohoku, Kanto, Kanzai, 
Kyushu)

Pl l i

Tree breeding in Japan

Plus tree selection
Establishment of Seed orchard & Scion gardens
Progeny testing

10

Tree Breeding  in Japan 

Objectives of tree breeding in Japan

1. Early maturing trees Pine, Cedar

2. Improvement of wood properties Cedar, Melia, Acacia hybrids

3. Nematode resistant varieties Red pine and Black pine

4. Low pollen varieties Cedar

5. Snow sweep resistant varieties Cedar

6. Resistant to wind/typhoon Calopyllum sp

Objectives of tree breeding beyond Japan
Support tree breeding work in other countries e.g. Kenya (Melia volkensii project) as 
part of adapting to climate change

11

Activities and achievements

12
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Activities and achievements

Achievements
Variety of high CO2 fixing cedar variety (high 
wood density) (41 varieties)
Less twisted wood varieties of larch (229 
varieties)

13

Activities and achievements

Selection of 375 varieties of pine and 42 cedar 
varieties that show resistance
Testing for resistance through repeated 
inoculation and selection of clones that resist 
infection (pine)

14

Nematode inoculation tests

15

Activities and achievements

16

Techniques that support tree breeding

Propagation techniques

17

Some important facilities visited
Genetic analysis and molecular lab
Glasshouses for propagation of preferred 
selected materials
Glasshouse for propagation of nematode 
resistant red pine clones
Field plots for testing of nematode resistance
Field plots to enhance seed production in 
Larch
Miniature seed orchards

18
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Production and Distribution of High 
Quality Germplasm

Extension of improved varieties, seeds and 
seedlings 

19

TREE BREEDING (FTBC)

20

PREFECTURE SEED ORCHARD

21

PREFECTURE SEED ORCHARD

22

SEEDLING PRODUCERS

23

Forestry for disaster management and 
rehabilitation

SENDAI DISTRICT
Adversely affected tsunami degraded sites
The  embankments constrution works
Restoration afforestration activities
Conservation of biological diversity sites
Collaborative restoration sites with NGOS 
The 1000 hope escape upland grounds 

24
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Rehabilitation of pine forest 

25

Kyushu University

Exposure to the Kyushu region prestigious 
institution and its efforts in forest development

The institution was established 1903
Has 16 faculties 18 graduate schools 11Has 16 faculties, 18 graduate schools, 11 
U/Graduates
Sits on 40 ha of land
Currently relocating to a 271 ha of land

26

New campus and Greenary work

Elaborate landscaping being carried out
Mordern housing constructions undertaken
Soil stabilization on the slopes being done
Existing displaced trees being transplantedExisting displaced trees being transplanted
Use of old stumps and coppices
Mature trees translocated wholly
New species introduced to enrich biodiversity
Conservation of the rich biodiversi adhered

27

Windbreak 

28

Rehabilitation work

Bamboo vegetation being replaced with broad 
leaved trees
Keya beach restoration
A bl k i f d d b ilA once black pine forest damaged by wilt
Replanting of the site carried out
Protection wind breaks erected
Embankment constructions set up

29

Application in Kenya

580, 000 Sq. Km area
Population 42 Million people (3% birth rate)
1 National Government
47 County Overnments47 County Overnments
80% ASALS
6.99% tree cover
Plantations /Indigenous 
Ownership rights: Govt, Counties, private

30
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Wood processing in Japan is largely operated through forestry cooperatives.
The cooperatives visited were:
– Ibaraki Prefecture forestry cooperative
– Koiwai farm (Iwate Prefecture)
– Kawai saw mill (Iwate Prefecture)
– Yaeyama forestry cooperative (Okinawa prefecture)

In utilisation, both cooperatives and private actors are involved. The 
utilisation entities visited were:
– Makuhari Housing Park (Tokyo)
– Otsuka Kagu Furniture (Tokyo)
– Hiraizumi (Chusonji Temple) in Murioka
– Seki Kagu
– Okawa and veneer and fancy plywood - Tomato Company (Kyushu region)
– Morita Interior

Ibaraki Prefecture forestry cooperative

The forest owners bring    
their logs to the facility. 
About 90% of the wood d
elivered are thinnings

Makuhari housing park 
Ceilings and a room upstairs 

10/21/2015

Kitchen and 

10/21/2015

To counteract shrinkage as 
the wood dries, a crack of 
10cm is 
made in the centre of the 
on one side of the column, 
The depth is half way 
deep.  
The timber has now 
attained 15% moisture 
content.

10/21/2015
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This is a retailer company where many manufactu
rers sell them their products.  
Their customers are mainly people moving or relo
cating to foreign countries 
The company has a system where if a competitor 
is selling an identical item at a lower price thenis   selling an identical item at a lower price, then 
they will meet that price.

The designs are modern and casual that range in sizes,   they ar
e simple and coordinate easily.
The timber used in the furniture are both locally found  such as 
the broad leaved species of Zelkova serrata and  Japanese oak
and the species from other countries such as Canadian maple.
Other designs on display included Japanese furniture showing l
ocal craftsmanship using traditional techniques. p g q
These show techniques that are passed down through gene-rat
ions of skilled craftsmen to create elegant and class

10/21/2015
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