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Project on Development of Drought 
T l t T f Ad t ti t Cli tTolerant Trees for Adaptation to Climate 

Change in Drylands of KenyaChange in Drylands of Kenya

The Second Joint Coordinating Committee Meeting
12th February 2013, Nairobi, KENYAy , ,

PROJECT DURATION
2012 ‐ 2017

Presenters: KEFRI, FTBC & JICA

1 Project Outline

2 Results of the First Term  
a)  DNA Analysis 
b) Tree Breedingb)  Tree Breeding
c)   Extension

3 Plan of the Second Term  
) DNA A l ia)  DNA Analysis 
b)  Tree Breeding
c)   Extension

2

Project Duration, Implementers, Beneficiaries & 
T ATarget Area

Project Period 5 years; From July 2012 to JuneProject Period 5 years; From July 2012 to June 
2017

P j t KEFRI FTBC d KFSProject
Implementers

KEFRI, FTBC and KFS

Beneficiaries Staff members of KEFRI and KFS, 
inhabitants of ASALs of Kenya

Project target 
Areas

Muguga (KEFRI HQs), Kitui, 
Makueni Garissa EmbuAreas Makueni, Garissa, Embu

PROJECT DESIGN

Overall Goal
Quality plantations of 

KEFRI’s capacity for 
conducting research on 

genetic diversity of 
i di i

y p
indigenous species are 
extended in the ASALs 

of Kenya

Quality seed and 
seedling supply system 

for Melia volkensii is 
indigenous species 
(Melia volkensii and

Acacia tortilis as pioneer 
trial) is strengthened P j t P

established. 

trial) is strengthened. 

KEFRI’s capacity for 

Project Purpose
Research capacity and 

extension system necessary p y
implementing forest tree 
breeding of indigenous 
species (Melia volkensii 

Awareness of 
relevant stakeholders 

y y
for promoting indigenous 
species plantation in the 

ASALs is enhanced.(
and Acacia tortilis as 

pioneer trial) is 
strengthened. 

on the importance of 
quality seed and 

seedling is raised.
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DNA analysis Tree Breeding Drought tolerant ExtensionTree Breeding Drought tolerant
The project outline

Population 
identification

Population 
mapping

Plus tree selection

Propose 

Market 
research

MeliaAcacia

DNA l i

Specimen 
collection

app g

Seed orchard 
establishment

Seed, scion 
collection

Seed 
collection

Seed Stand 
establishment

Morphology, 
phonology 
physiology 

study

Distribution 
system

Seed 
distribution 

guideline (Draft)
DNA analysis

o DNA marker develop.
o DNA marker selection
o Genotype identity

Demo 
Forest

Seed 
production

Extension

Progeny 
test

Data analysis

Application

o Population analysis
o Multi phase analysis

Select superior 
f il Select index

Extension 
materials

Select
evaluation

Application

o Genetic diversity 
conservation strategy

o Draw up distribution range 
of superior breed variety

family Select index

Seminar, Third 
i i

Seed 
distribution 

guideline (final)
Improve seed 

orchard

Seed 
production Seed distribution

country training

Next cycle of breeding generation
5

2 Results of the First Term
a)    DNA Analysis
1. DelineateMelia volkensii and Acacia tortilis1. Delineate Melia volkensii and Acacia tortilis 
populations

240 Melia and 120 Acacia 
were mapped and sampledwere mapped and sampled.

6

２ Determine genetic diversity ofMelia volkensii and２．Determine genetic diversity of Melia volkensii and 
Acacia tortilis populations

•15 microsatellite markers were developed and 
screened in Meliascreened in Melia.
•154 microsatellite markers were developed in 
Acacia.
•Analysis on genotypes of collected samples is•Analysis on genotypes of collected samples is 
ongoing.

7

2 b)  TREE BREEDING OPERATION - Overview

 Raising of Melia rootstock at Kitui Centre

 Scion collection from 60 Plus trees in 7 transects in Scion collection from 60 Plus trees in 7 transects in 
September and October 2012

 Grafting of 72 scions for each of the 60 CPTs in September Grafting of 72 scions for each of the 60 CPTs in September 
and October  2012

 Planting of a total of 1800 grafted seedlings (from 60 plus Planting of a total of 1800 grafted seedlings (from 60 plus 
trees, 30 grafts each) at Kitui Seed Orchard site in Nov and 
Dec 2012

 Planting of a total of 1300 grafted seedlings at Kibwezi 
Seed Orchard site in January 2013

 Tending activities: Weeding, removal of buds has started at 
Kitui Orchard

 Watering being done for seedlings planted at Kibwezi site
144
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2 b) I: Raising of Melia rootstock

 A total of 7,000 Melia root stock for 
 i  fti   i d t Kit i use in grafting was raised at Kitui

Centre from February 2012

Melia rootstock before start of grafting

2b) II: Collection of scions

S i ll t d f 60 C did t Pl T (CPT )Scions were collected from 60 Candidate Plus Trees (CPTs) 
in September & October  2012 in the locations shown in map

Mwea

Areas of scion 
Collection

Voi

Collection
2012:

7 Transects

Fresh scions

Packaging
Gatunga

2b) III: Grafting of Melia

 Grafting was done simultaneously with scion collection in 
September and mid-October  2012 

 72 ft d t Kit i RRC f h f th 60 CPT 72 grafts were done at Kitui RRC for each of the 60 CPTs

Labeling/arrangement per Plus tree

seedlingsGrafted

2b) IV Planting of Melia Orchards

Planting was carried out in 
Kitui from 15th -18th

December 2012 1800 clonal

Site preparation Kitui Site preparation Kibwezi

December 2012. 1800 clonal 
grafts were planted in a 
design that will maximize 
crossing rather than selfcrossing rather than self 
pollination among clones
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Development of physiological criteria of evaluating 
variation of drought tolerance in melia

Drought avoidance vis a viz drought toleranceDrought avoidance vis a viz drought tolerance

•Plants ability to survive and or grow under drought y g g
depends on morphological adaptation and physiological 
mechanisms

•Morphological: - Root growth, 
dormancy (deciduousness)- dormancy  (deciduousness)

- leaves characteristics 

•Physiological: - Stomatal
- Osmotic adjustment

Bi h i l
13

- Biochemical 

Phenology:- deciduousness

September November

October December

14

DRY SEASON
WET SEASON

3.5

4

2

2.5

3

0.5

1

1.5

‐0.5

0
0 30 60 90 120 150

Sep Oct Nov Dec JanSep. Oct. Nov. Dec. Jan.

• Growth monitored with dendrometer• Growth monitored with dendrometer
• Growth resumed shortly after onset of 

rains 
• Dormancy sets in at onset of dry

15

Dormancy sets in at onset of dry 
season

Clonal variation in growthClonal variation in growth

• Growth differentiates inferior and superior provenances

• Such variation is mainly genetic if environmental conditions are similar

Mwatate inferior Tseikuru superior

16

Mwatate inferior Tseikuru superior
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Physiological evaluation of clonal variationy g

• Leaves sampled from inferior 
and superior clones to determineand superior clones to determine 
variation in leaf area

• Seeds collected from two clone 
types to test drought tolerance 
variation in ½ sib seedlings

Leaves sampling

17

2 c) Extension2 c)   Extension

‐ Supply chain and quality seeds and seedlings (Activity 3)

1Market research
Preliminary discussion has started on the current statusPreliminary discussion has started on the current status 
of the market of seed and seedling production/ 
distribution, as well as the market needs of timber, todistribution, as well as the market needs of timber, to 
develop the guideline. 

18

3 Plan of the Second Term
a) DNA Analysis 

• To collect specimen and geographical 
information (continued)information (continued)
(target; 3 Melia and 8 Acacia sub‐groups ) 

T il th th d i f ti th• To compile the gathered information on the 
distribution of both species

• To develop and screen markers of Melia and 
Acacia (continued)Acacia (continued)

• To analyze genotypes by using developed 
kmarkers

19

Tree breeding operation (Melia volkensii)

Year Number Note

Number of plus tree selection 

60 Selected

2012 20 Selection from ASALs

2013 20 Selection from ASALs2013 20 Selection from ASALs

Additional planting in seed orchard in 2013

Location Number of Families to Trees per Number of  Trees to NoteLocation plant Family plant Note

Kitui 20 30 600

Kibwezi 20+α 30 1100
Complementary planting : 

Preparation of progeny trial sites

Kibwezi 20 α 30 1100
25 families

Progeny Test site : 3 regions (Kitui, Kibwezi, Embu), 3 sites per region
Supplemental Progeny Test site : 3 regions (Tseikuru, Mutha, Mwatate), 1site per 
region

20147
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Tree breeding operation (Acacia tortilis)

Number of plus tree selection (Acacia tortilis)

Year Number Note

2013 100 Selection from ASALs2013 100 Selection from ASALs

Preparation for Acacia tortilis seed stand establishment

Seed Stand: Tiva field station and Kibwezi sub Research Station

21

Drought tolerance indicesg
Upon procurement of requisite plant physiology equipment, 

plant-soil water relations studies will be undertaken.

22Soil moisture sensors

3c) Extension
Activity 3 (Supply chain of quality seed and seedling)

1 Market research
・Survey to grasp market needs 
(interview/questionnaire survey)(interview/questionnaire survey)

・Analysis of collected data/information 
2 D l i d i /di ib i id li2 Developing production/distribution guideline
・Compilation of tentative guideline 

Activity 4 (Extension of quality seed distribution system)

1 Preparing training materials
・Discussion on the structure and contents
・Production of materials 

23

Tentative Schedule of Training  in Japan, 2013 

Course Participant 2012 2013

Project management PD 9Project management PM 20
DNA analysis 60 30

60 30
Breeding theory 45 30

45 30
Breeding tech 25 25Breeding tech 25 25

25 25
Drought tolerant 30

3030
Total persons 8 8

Days 289 230

24148
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3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2

Chief
Advisor Dr
Fujisawa

JICAActivities
5th term1st term 2nd term 3rd term 4th term

2012 2013 2014 2015 2016 2017
KEFRI

Responsible PersonSection &
Program in

KEFRI

0 General issue
◊

Plan of Operation

0.1 Inception report
0.2 JCC
0.3 Evaluation
0.4 Intrnational seminar

Dr. Hanaoka

1.0 Training in Japan

1.1 Delineate Melia volkensii and Acacia tortilis
populations based on site aridity and altitude

GIS STD Mr. Kiama

1.2 Determine genetic diversity of Melia volkensii and
Acacia tortilis population

Biotechnolo
gy DFP

Mr. Machua

1 DNA analysis

† 

◊ 

† † † † † † 
‡ ‡ 

◊ 

Acacia tortilis population gy DFP

1.2.1 Collect the specimens, leaf and seed, from Melia
volkensii populations

1.2.2 Develop the SSR DNA markers of Melia volkensii and
Acacia tortilis

1.2.3 Screen developed SSR markers in order to figure out
genetic relationship between populations

1.2.4 Determine the genotypes of collected specimens  by
using developed SSR markers

1.3 Develop guideline for conservation of genetic resources
of Melia volkensii and Acacia tortilis

Tree
Breeding,
DFP

Mr. Kariuki Dr. Miyashita

2.0 Training in Japan
2.1 Select candidate plus trees of Melia volkensii
2.2 Establish clonal seed orchards of Melia volkensii

2.2.1 Prepare root stock of Melia volkensii for grafting
propagation

2.2.2 Collect twigs or scions of candidate plus trees

2.2.3 Conduct grafting propagation, and provide clone
dli f l l h d

2  Tree breeding

seedlings for clonal orchards
2.2.4 Establish of clonal seed orchard in Kitui and Kibwezi

2.3 Evaluation of plus trees of Melia volkensii based on
progeny performance

2.4 Select drought tolerant from candidate Melia volkensii
plus trees

2.4.1 Prepare a drought tolerant selection procedure

2.4.2 Consider the potential indicators for drought tolerant
selection

2.4.3 Select drought tolerant index
2 4 4 S l t d ht t l t M li lk ii b i d2.4.4 Select drought tolerant Melia volkensii by index
2.5 Improve clonal seed orchards of Melia volkensii

2.6 Establish seedling seed stand of Acacia tortilis
Mr. Machua
and  Mr.
Omondi

2.6.1 Collect seeds of candidate plus tree of Acasia tortilis
2.6.2 Propagate seedling from the collected seeds
2.6.3 Prepare the seedling seed stand
2.6.4 Establish the seedling seed stand

Seed
Research

Mr. Bernard
Chief
Advisor Dr3 Supply chain of Quality seed and seedling Research

 TSP
Kamondo

Advisor Dr.
Fujisawa

3.1 Market research
3.2 Production and distribution guideline
3.3 Pilot distribution
3.4 Revice and finalize seed distribution guideline

DFP

Mr. Giathi
(Kitui) Mr.
Muchiri
(Kibwezi)

Chief
Advisor Dr.
Fujisawa

Mr. Giathi

3 Supply chain of Quality seed and seedling

4  Extention of quality seed distribution system

4.1 Establish Demonstration forest (Kitui) Mr.
Muchiri
(Kibwezi)

4.2 Training material
4.3 Seminer for stakeholders and NGOs
4.4 Brouchure
4.5 Third country training 25

7 8 9 # # # 1 2 3

4th Q

KEFRI

Responsible PersonSection &
Program in

KEFRI
JICA

Activities
2nd Q

2012 2013
3rd Q

Annual Plan of Operation (budget year :2012)

Chief Advisor

Dr Fujisawa

0.1 Inception report
0.2 JCC
0.3 Evaluation
0.4 Intrnational seminar

Dr. Hanaoka

1.0.1 Training in Japan
1.0.2 Dispatch expert

Delineate Melia volkensii and Acacia tortilis populations based on site aridity and GIS

0  General issue

1  DNA analysis

† 
◊ 

† 

1.1 Delineate Melia volkensii and Acacia tortilis populations based on site aridity and
altitude

GIS

STD
Mr. Kiama

1.1.1 Make a strategy of ground survey of the populations and prepare a reporting format

1.1.2 Gather the location information of populations through the subordinate network of
KEFRI, KFS and other available sources

1.1.3
Implement the ground survey, and gather the information of Melia volkensii
population by using prepared reporting format together with photograph and GPS
data

1.1.4 Compile the gathered information of Melia volkensii into the GIS system and
develop the location map of populations

1.1.5 Consider to develop GIS system for information integration

1.2 Determine genetic diversity of Melia volkensii and Acacia tortilis  population Biotechnology

DFP
Mr. Machua

1.2.1 Collect the specimens, leaf and seed, from Melia volkensii populations
1.2.2 Develop the SSR DNA markers of Melia volkensii and Acacia tortilis

1.2.3 Screen developed SSR markers in order to figure out genetic relationship between
populations

1.2.4 Determine the genotypes of collected specimens  by using developed SSR markers

1.3 Develop guideline for conservation of genetic resources of Melia volkensii and Acacia
tortilis

Tree Breeding,

DFP
Mr. Kariuki Dr. Miyashita2 Tree breeding

DFP

2.0.1 Training in Japan
2.0.2 Dispatch expert
2.1 Select candidate plus trees of Melia volkensii
2.1.1 Conduct plus tree selection work
2.1.2 Selection criteria evaluation
2.2 Establish clonal seed orchards of Melia volkensii
2.2.1 Prepare ten thousands root stock of Melia volkensii for grafting propagation
2.2.2 Collect twigs or scions of candidate plus trees

g

2.2.3 Conduct grafting propagation, and provide clone seedlings for clonal seed orchards
2.2.4 Embark on the establishment of clonal seed orchard in Kitui and Kibwezi
2.3 Evaluation of plus trees of Melia volkensii based on progeny performance
2.3.1 Prepare the plantation sites of Melia volkensii for Progeny test
2.4 Select drought tolerant from candidate Melia volkensii  plus trees
2.4.1 Prepare a drought tolerant selection procedure
2.4.2 Consider the potential indicators for drought tolerant selection
2.5 Improve  clonal orchards of Melia volkensii

Mr Machua and2.6 Establish seedling seed stand of Acacia tortilis Mr. Machua and

Mr. Omondi

Seed Research

TSP
Mr. Bernard Kamondo

Chief Advisor

Dr. Fujisawa

3.1 Market research
3.2 Production and distribution guideline
3.3 Pilot distribution
3.4 Revice and finalize seed distribution guideline

DFP
Mr. Giathi (Kitui)

Mr. Muchiri (Kibwezi)

Chief Advisor

Dr. Fujisawa

4.1 Establish Demonstration forest Mr. Giathi (Kitui)

3  Supply chain of Quality seed and seedling

4  Extention of quality seed distribution system

4.1 Establish Demonstration forest
Mr. Muchiri (Kibwezi)

4.2 Prepare Training material
4.3 Seminer for stakeholders and NGOs
4.4 Prepare Brouchure
4.5 Third country training

26

Annual Plan of Operation (budget year : 2013)
4 5 6 7 8 9 10 11 12 1 2 3

3rd Q 4th Q2nd Q

KEFRI

Responsible PersonSection &
Program in

KEFRI
JICA

Activities

1st Q

2013 2014

Chief Advisor

Dr Fujisawa

0.1 Inception report

0.2 JCC

0.2.1 Project coordination (dispatching experts)

0.3 Evaluation

0.4 Intrnational seminar

Dr. Hanaoka

1.0.1 Training in Japan

0  General issue

1  DNA analysis

†

1.0.2 Dispatch expert

1.1
Delineate Melia volkensii  and Acacia tortilis populations based on site
aridity and altitude

GIS

STD
Mr. Kiama

1.1.1
Implement the ground survey, and gather the information of Melia volkensii and
Acacia tortilis population by using prepared reporting format together with
photograph and GPS data

1.1.2
Compile the gathered information of Melia volkensii and Acacia tortilis into the
GIS system and develop the location map of populations

1.1.3 Consider to develop GIS system for information integration

1.2
Determine genetic diversity of  Melia volkensii and Acacia tortilis
population

Biotechnology

DFP
Mr. Machua

1.2.1 Collect the specimens, leaf and seed, from Melia volkensii  populations

1.2.2 Develop the SSR DNA markers of Melia volkensii and Acacia tortilis

1.2.3
Screen developed SSR markers in order to figure out genetic relationship
between populations

1.2.4
Determine the genotypes of collected specimens  by using developed SSR
markers

1.3
Develop guide line for conservation of genetic resources of Melia
volkensii  and Acacia tortilis

Tree Breeding,

DFP
Mr. Kariuki Dr. Miyashita

2.0.1 Training in Japan

2  Tree breeding

2.0.2 Dispatch expert

2.1 Select candidate plus trees of Melia volkensii

2.1.1 Conduct plus tree selection

2.2 Establish c lonal seed orchards of Melia volkensii

2.2.1 Prepare eight thousands root stock of Melia volkensii  for grafting propagation

2.2.2 Collect twigs or scions of candidate plus trees

2.2.3
Conduct grafting propagation, and provide clone seedlings for clonal seed
orchards

2.2.4 Planting in clonal seed orchard in Kitui and Kibwezi

E l i f l f M li lk ii b d
2.3

Evaluation of plus trees of Melia volkensii based on progeny
performance

2.3.1 Prepare the plantation sites of Melia volkensii  for Progeny test

2.4 Select drought tolerant from candidate Melia volkensii  plus trees

2.4.1 Prepare a small size progeney test for drought tolerant

2.4.2 Photosynthesis rate measurement

2.4.3 Chlorophyll fluorescence measurement

2.4.4 Hydropotential analysis

2.4.5 Morphologic analysis

2.5 Improve  c lonal orchards of Melia volkensiip

2.6 Establish seedling seed stand of Acacia tortilis

2.6.1 Collect seeds of candidate plus tree of Acacia tortilis

2.6.2 Propagate seedlings from the collected seeds

2.6.3 Prepare the seedling seed stand of Acacia tortilis

3  Supply chain of Quality seed and seedling
Seed Research

TSP
Mr. Bernard Kamondo

Chief Advisor

Dr. Fujisawa

3.1 Market research

3.2 Production and distribution gu ide line

3.3 Pilot distribution

27

3.4 Revice and f inalize Seed Distribution Guide line

DFP
Mr. Giathi (Kitui)

Ms. Musyoki (Kibwezi)

Chief Advisor

Dr. Fujisawa

4.1 Establish Demonstration Forest
Mr. Giathi (Kitui)

Ms. Musyoki (Kibwezi)

4 .2 Prepare Train ing material

4 .3 Seminer for stakeholders and NGOs

4.4 Brouchure distribution

4.5 Third country train ing

4  Extention of quality seed distribution system

Thank youThank you

Kitui Seed Orchard, 01/02/2013
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Plan of Operation

3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2
Chief Advisor
Dr Fujisawa

0.1 Inception report
0.2 JCC
0.3 Evaluation
0.4 Intrnational seminar

Dr. Hanaoka
1.0 Training in Japan

1.1
Delineate Melia volkensii  and Acacia tortilis
populations based on site aridity and altitude

GIS
STD

Mr. Kiama

1.2
Determine genetic diversity of Melia volkensii  and
Acacia tortilis population

Biotechnol
ogy DFP

Mr. Machua

1.2.1
Collect the specimens, leaf and seed, from Melia
volkensii  populations

1.2.2
Develop the SSR DNA markers of Melia volkensii  and
Acacia tortilis

1.2.3
Screen developed SSR markers in order to figure out
genetic relationship between populations

1.2.4
Determine the genotypes of collected specimens  by
using developed SSR markers

1.3
Develop guideline for conservation of genetic
resources of Melia volkensii  and Acacia tortilis

Tree
Breeding,
DFP

Mr. Kariuki Dr. Miyashita

2.0 Training in Japan
2.1 Select candidate plus trees of Melia volkensii
2.2 Establish clonal seed orchards of Melia volkensii

2.2.1
Prepare root stock of Melia volkensii  for grafting
propagation

2.2.2 Collect twigs or scions of candidate plus trees

2.2.3
Conduct grafting propagation, and provide clone
seedlings for clonal orchards

2.2.4 Establish of clonal seed orchard in Kitui and Kibwezi

2.3
Evaluation of plus trees of Melia volkensii based on
progeny performance

2.4
Select drought tolerant from candidate Melia volkensii
plus trees

2.4.1 Prepare a drought tolerant selection procedure

2.4.2
Consider the potential indicators for drought tolerant
selection

2.4.3 Select drought tolerant index
2.4.4 Select drought tolerant Melia volkensii  by index
2.5 Improve clonal seed orchards of Melia volkensii

2.6 Establish seedling seed stand of Acacia tortilis
Mr. Machua
and

JICA
Activities

5th term1st term 2nd term 3rd term 4th term

2  Tree breeding

2012 2013 2014 2015 2016 2017
KEFRI

Responsible PersonSection &
Program in

KEFRI

0 General issue

1 DNA analysis

†
◊

† † † † † †
‡ ‡

◊

2.6 Establish seedling seed stand of Acacia tortilis and
Mr. Omondi

2.6.1 Collect seeds of candidate plus tree of Acasia tortilis
2.6.2 Propagate seedling from the collected seeds
2.6.3 Prepare the seedling seed stand
2.6.4 Establish the seedling seed stand

Seed
Research
TSP

Mr. Bernard
Kamondo

Chief Advisor
Dr. Fujisawa

3.1 Market research
3.2 Production and distribution guideline
3.3 Pilot distribution
3.4 Revice and finalize seed distribution guideline

DFP

Mr. Giathi
(Kitui)
Mr. Muchiri
(Kibwezi)

Chief Advisor
Dr. Fujisawa

4.1 Establish Demonstration forest

Mr. Giathi
(Kitui)
Mr. Muchiri
(Kibwezi)

4.2 Training material
4.3 Seminer for stakeholders and NGOs
4.4 Brouchure
4.5 Third country training

3  Supply chain of Quality seed and seedling

4  Extention of quality seed distribution system

150150



Annual Plan of Operation 2013

4 5 6 7 8 9 10 11 12 1 2 3
Chief Advisor
Dr Fujisawa

0.1 Inception report
0.2 JCC
0.2.1 Project coordination (dispatching experts)
0.3 Evaluation
0.4 Intrnational seminar

Dr. Hanaoka

1.0.1 Training in Japan
1.0.2 Dispatch expert

1.1
Delineate Melia volkensii  and Acacia tortilis populations based on site
aridity and altitude

GIS
STD

Mr. Kiama

1.1.1
Implement the ground survey, and gather the information of Melia volkensii
and Acacia tortilis population by using prepared reporting format together
with photograph and GPS data

1.1.2
Compile the gathered information of Melia volkensii and Acacia tortilis into
the GIS system and develop the location map of populations

1.1.3 Consider to develop GIS system for information integration

1.2
Determine genetic diversity of Melia volkensii and Acacia tortilis
population

Biotechnology
DFP

Mr. Machua

1.2.1 Collect the specimens, leaf and seed, from Melia volkensii  populations
1.2.2 Develop the SSR DNA markers of Melia volkensii and Acacia tortilis

1.2.3
Screen developed SSR markers in order to figure out genetic relationship
between populations

1.2.4
Determine the genotypes of collected specimens  by using developed SSR
markers

1.3
Develop guideline for conservation of genetic resources of Melia volkensii
and Acacia tortilis

Tree Breeding,
DFP

Mr. Kariuki Dr. Miyashita

2.0.1 Training in Japan
2.0.2 Dispatch expert
2.1 Select candidate plus trees of Melia volkensii
2.1.1 Conduct plus tree selection
2.2 Establish clonal seed orchards of Melia volkensii
2.2.1 Prepare eight thousands root stock of Melia volkensii  for grafting
2.2.2 Collect twigs or scions of candidate plus trees

2.2.3
Conduct grafting propagation, and provide clone seedlings for clonal seed
orchards

2.2.4 Planting in clonal seed orchard in Kitui and Kibwezi

2.3 Evaluation of plus trees of Melia volkensii based on progeny performance

2.3.1 Prepare the plantation sites of Melia volkensii  for Progeny test
2.4 Select drought tolerant from candidate Melia volkensii  plus trees
2.4.1 Prepare a small size progeney test for drought tolerant
2.4.2 Photosynthesis rate measurement
2 4 3 Chlorophyll fluorescence measurement

2013 2014
3rd Q 4th Q2nd Q

2  Tree breeding

KEFRI

Responsible PersonSection &
Program in

KEFRI

0  General issue

1  DNA analysis

JICA
Activities

1st Q

†

2.4.3 Chlorophyll fluorescence measurement
2.4.4 Hydropotential analysis
2.4.5 Morphologic analysis
2.5 Improve  clonal orchards of Melia volkensii

2.6 Establish seedling seed stand of Acacia tortilis

2.6.1 Collect seeds of candidate plus tree of Acacia tortilis
2.6.2 Propagate seedlings from the collected seeds
2.6.3 Prepare the seedling seed stand of Acacia tortilis

3  Supply chain of Quality seed and seedling
Seed Research
TSP

Mr. Bernard Kamondo
Chief Advisor
Dr. Fujisawa

3.1 Market research
3.2 Production and distribution guideline
3.3 Pilot distribution
3.4 Revice and finalize Seed Distribution Guideline

DFP
Mr. Giathi (Kitui)
Ms. Musyoki (Kibwezi)

Chief Advisor
Dr. Fujisawa

4.1 Establish Demonstration Forest
Mr. Giathi (Kitui)
Ms. Musyoki (Kibwezi)

4.2 Prepare Training material
4.3 Seminer for stakeholders and NGOs
4.4 Brouchure distribution
4.5 Third country training

4  Extention of quality seed distribution system
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