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account for 80% of the country’s land area and the forest 

Kenya’s national development program, Vision 2030, recognizes climate change as 

d ‘Strategic Plan 2008 2012’, fully taking account of Vision 2030, and clearly stipulated 
‘developing drought tolerant trees for adaptation to climate change’ as one of the

In view of the foregoing, the GOK has officially requested a technical cooperation on “Development of 
lands of Kenya” to the GOJ



2

 KEFRI’s capacity for conducting research on genetic diversity of indigenous species (

 KEFRI’s capacity for 
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 Conduct training in Japan (“ ”)
 The training course in Japan “Project Management” was conducted for Dr. Chikamai, Director General 
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 “Tree Breeding” 
“Propagation Techiniques” was conducted for Ms. Mwangi and Ms

 The training course “Tree Breeding” was conducted for D
The training course “ ” was conducted for 

The training course “Drought Torelance” was conducted for Mr. 

 The training course “Tree Breeding” was conducted for 
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Strengthening KEFRI’s capacity for implementing forest tree breeding is put on the output 1 and 2 of 

urpose, which is described as “
extension system necessary for promoting indigenous species plantation in the ASALs is enhanced”
PDM, is considered as “achieved” according to judging 4 verifiable indicators described on PDM. The 

 

 , “Seed p ” 
“

”, lished on “African Journal of Biotechnology” 
in 2014 and 2016. A report, “

” was published on “ ”. Three (3) reports 

 

 
 Unit for Improved Melia seed supply “Improved 

Distribution Unit” was established at KEFRI DERP, Kitui on 30
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“Promote quality plantation of indigenous species in ASALs” and 
“Quality seed sources of indigenous species are established and produce 

more than 250,000 quality seeds per year” on PDM. 

 

 

 

 

 The project activities were introduced as a case of international technical cooperations in “Annual 
)” 
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 presented this year’s achievements of the project

 of the project, presented this year’s achievements of 
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Appendix Project Design Matrix (PDM) 
 
Project Name:   Project on Development of Drought Tolerant Trees for Adaptation to Climate Change in Drylands of Kenya 
Period of Cooperation:  5 years (2012.6 2017.6) 
Implementing Agency:  Kenya Forestry Research Institute (KEFRI) 
Target Beneficiaries:  Inhabitants of Arid and Semi-Arid Areas (ASALs) of Kenya                                                

Version: June, 2012 
Narrative Summary Objectively Verifiable Indicators Mean of Verification Important Assumptions 

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

 
2000 ha of quality plantations of 
indigenous species are established in the 
ASALs of Kenya. 
 

 
Geo-referenced maps of 
indigenous species 
plantation  

 
1. Sufficient budget is 

allocated for extension 
activities.  

2. Other donor institutions 
or NGOs provide 
support in expanding 
extension activities. 

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

 
1. 400 ha of quality Melia plantations are 

established annually from the third 
year of the project. 

2. A plan for breeding at least one other 
dryland indigenous species is developed 

  

 
1. Geo-referenced maps 

of Melia volkensii 
plantation 

2. Research plan 
 

 
1. Farmers’ demand for 

Melia volkensii remains 
unchanged. 

2. Collaboration between 
KEFRI and KFS are 
smoothly implemented.  

OOutputs  
1. KEFRI’s capacity for conducting research on genetic 

diversity of indigenous species (Melia volkensii and 
Acacia tortilis as pioneer trial) is strengthened. 

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

3. Quality seed and seedling supply system for Melia 
volkensii is established. 

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

 
1-1 DNA markers of Melia volkensii and 
Acacia tortilis are developed.  
1-2 Plus trees of Melia volkensii and Acacia 
tortilis are genotyped.  
2-1 Plus trees of Melia volkensii and Acacia 
tortilis are selected.  
2-2 Seed orchards for Melia volkensii and 
Acacia tortilis are established. 
2-3 Superior clones are selected. 
3-1 Guideline is developed.  
3-2 Number of nurseries producing quality 
seedlings increase to fifteen. 
4-1 At least two project awareness events 

 
-Research papers   
-Project reports 
 
 
-Catalogue (that includes 
location, characteristics, 
photos etc.) of plus trees 
-Project reports 
 
-Guideline 
-Nursery records 
-Project reports 
-Project reports 

 
1. Sufficient lands for 

orchards are allocated.  
2. Local communities’ 

understanding and 
support is obtained in 
target areas.  
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(seminars, workshops, trainings) are held 
annually. 
4-2 More than 80 % of participants of 
project awareness events are willing to use 
quality seedlings. 

-Questionnaire 

AActivities  
1.1 Delineate Melia volkensii and Acacia tortilis 
populations based on site aridity and altitude. 
1.2 Determine genetic diversity of Melia volkensii and 
Acacia tortilis population. 
1.3 Develop guideline for conservation of genetic 
resources of Melia volkensii and Acacia tortilis. 
2.1 Select plus tree of  Melia volkensiiand  Acacia 
tortilis . 
2.2 Establish clonal orchards of Melia volkensii  
2.3 Evaluation of plus trees based on progeny 
performance (progeny test). 
2.4 Select drought tolerant Melia volkensii from plus 
trees. 
2.5 Improve the clonal orchards of Meliavolkensii. 
2.6 Establish seedling seed orchards of Acacia tortilis. 
3.1 Review, analyze and document the current status of 
seed and seedling production and distribution. 
3.2 Develop a guideline for securing the quality seed and 
seedling production and distribution. 
3.3 Pilot the guideline using improved seed sources from 
Output 2. 
3.4 Improve the guideline.  
4.1 Establish on-station and on-farm demonstrations of 
improved Melia volkensii plantation in at least three 
regions.  
4.2 Produce training materials. 
4.3 Organize trainings and seminars for stakeholders. 
4.4 Publish and distribute brochures.  
4.5 Share project findings with participants of the third 
country training program.  

IInputss  
(Japanese Contribution) 
1. Dispatch of Experts 
2. Training  
3. Machinery and Equipment 
 
(Kenyan Contribution) 
1. Project Staff Allocation 
2. Office Space for Japanese Experts 
3. Facilities and Running Expenses   
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Appendix Project Design Matrix (PDM) (Amended on 30th November 2016) 
 
Project Name:   Project on Development of Drought Tolerant Trees for Adaptation to Climate Change in Drylands of Kenya 
Period of Cooperation:  5 years (2012.6 2017.6) 
Implementing Agency:  Kenya Forestry Research Institute (KEFRI) 
Target Beneficiaries:  Inhabitants of Arid and Semi-Arid Areas (ASALs) of Kenya                                                
Version: June, 2012 
Narrative Summary Objectively Verifiable Indicators Mean of Verification Important Assumptions 
Overall Goal 
Quality plantations of indigenous species are extended 
in the ASALs of Kenya.  
 

2000 ha of quality plantations of 
indigenous species are established in the 
ASALs of Kenya. 
 

Geo-referenced maps of 
indigenous species 
plantation  

Sufficient budget is 
allocated for extension 
activities.  
Other donor institutions or 
NGOs provide support in 
expanding extension 
activities. 

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

1. At least 3 publications related to the 
project activities are published in refereed 
journals and results of experiments related 
to the project presented in at least 2 
conferences. 
2. A Unit for Improved Melia seed supply is 
established at DERP, Kitui. 
3. Distributors of Improved Melia Seed are 
trained and registered and start raising 
and distributing seed/seedlings of 
improved Melia following the Guideline. 
4. A plan for breeding at least one other 
indigenous species developed. 

-Journal publications 
-Project Reports 
-Functional Melia Seed 
supply Unit 
-Seed distribution 
evaluation feedback 
reports 
-Register of Melia 
distributors 
-Seed supply records 
-Breeding research plan 

Farmers’ demand for Melia 
volkensii remains 
unchanged. 
Collaboration between 
KEFRI and KFS are 
smoothly implemented.  

Outputs 
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. 
Quality seed and seedling supply system for Melia 
volkensii is established. 
Awareness of relevant stakeholders on the importance of 
quality seed and seedling is raised. 

1-1 DNA markers of Melia volkensii and 
Acacia tortilis are developed.  
1-2 Plus trees of Melia volkensii and Acacia 
tortilis are genotyped.  
2-1 Plus trees of Melia volkensii and Acacia 
tortilis are selected.  
2-2 Seed orchards for Melia volkensii and 
Acacia tortilis are established. 
2-3 Superior clones are selected. 
3-1 Guideline is developed.  
3-2 Number of nurseries producing quality 
seedlings increase to fifteen. 

-Research papers   
-Project reports 
 
 
-Catalogue (that includes 
location, characteristics, 
photos etc.) of plus trees 
-Project reports 
 
-Guideline 
-Nursery records 
-Project reports 

Sufficient lands for orchards 
are allocated.  
Local communities’ 
understanding and support 
is obtained in target areas.  
 



25

 

4-1 At least two project awareness events 
(seminars, workshops, trainings) are held 
annually. 
4-2 More than 80 % of participants of 
project awareness events are willing to use 
quality seedlings. 

-Project reports 
-Questionnaire 

Activities 
1.1 Delineate Melia volkensii and Acacia tortilis 
populations based on site aridity and altitude. 
1.2 Determine genetic diversity of Melia volkensii and 
Acacia tortilis population. 
1.3 Develop guideline for conservation of genetic 
resources of Melia volkensii and Acacia tortilis. 
2.1 Select plus tree of  Melia volkensiiand  Acacia 
tortilis . 
2.2 Establish clonal orchards of Melia volkensii  
2.3 Evaluation of plus trees based on progeny 
performance (progeny test). 
2.4 Select drought tolerant Melia volkensii from plus 
trees. 
2.5 Improve the clonal orchards of Meliavolkensii. 
2.6 Establish seedling seed orchards of Acacia tortilis. 
3.1 Review, analyze and document the current status of 
seed and seedling production and distribution. 
3.2 Develop a guideline for securing the quality seed and 
seedling production and distribution. 
3.3 Pilot the guideline using improved seed sources from 
Output 2. 
3.4 Improve the guideline.  
4.1 Establish on-station and on-farm demonstrations of 
improved Melia volkensii plantation in at least three 
regions.  
4.2 Produce training materials. 
4.3 Organize trainings and seminars for stakeholders. 
4.4 Publish and distribute brochures.  
4.5 Share project findings with participants of the third 
country training program.  

Inputs 
(Japanese Contribution) 
Dispatch of Experts 
Training  
Machinery and Equipment 
 
(Kenyan Contribution) 
Project Staff Allocation 
Office Space for Japanese Experts 
Facilities and Running Expenses   
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Appendix Project Design Matrix (PDM) (Amended on 14th February 2017) 
Project Name:   Project on Development of Drought Tolerant Trees for Adaptation to Climate Change in Drylands of Kenya 
Period of Cooperation:  5 years (2012.6 2017.6) 
Implementing Agency:  Kenya Forestry Research Institute (KEFRI) 
Target Beneficiaries:  Inhabitants of Arid and Semi-Arid Areas (ASALs) of Kenya                                                
Version: June, 2012 
Narrative Summary Objectively Verifiable Indicators Mean of Verification Important Assumptions 
Overall Goal 
Quality plantations of indigenous species are extended 
in the ASALs of Kenya.  
 

Quality seed sources of indigenous species 
are established and produce more than 
250,000 quality seeds per year. 

-Geo-reference maps of 
indigenous species seed 
sources. 
-Seed collection data 
-20 ha of quality seed 
sources 

Sufficient budget is 
allocated for extension 
activities.  
Other donor institutions or 
NGOs provide support in 
expanding extension 
activities. 

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

1. At least 3 publications related to the 
project activities are published in refereed 
journals and results of experiments related 
to the project presented in at least 2 
conferences. 
2. A Unit for Improved Melia seed supply is 
established at DERP, Kitui. 
3. Distributors of Improved Melia Seed are 
trained and registered and start raising 
and distributing seed/seedlings of 
improved Melia following the Guideline. 
4. A plan for breeding at least one other 
indigenous species developed. 

-Journal publications 
-Project Reports 
-Functional Melia Seed 
supply Unit 
-Seed distribution 
evaluation feedback 
reports 
-Register of Melia 
distributors 
-Seed supply records 
-Breeding research plan 

Farmers’ demand for Melia 
volkensii remains 
unchanged. 
Collaboration between 
KEFRI and KFS are 
smoothly implemented.  

Outputs 
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. 
Quality seed and seedling supply system for Melia 
volkensii is established. 
Awareness of relevant stakeholders on the importance of 
quality seed and seedling is raised. 

1-1 DNA markers of Melia volkensii and 
Acacia tortilis are developed.  
1-2 Plus trees of Melia volkensii and Acacia 
tortilis are genotyped.  
2-1 Plus trees of Melia volkensii and Acacia 
tortilis are selected.  
2-2 Seed orchards for Melia volkensii and 
Acacia tortilis are established. 
2-3 Superior clones are selected. 
3-1 Guideline is developed.  
3-2 Number of nurseries producing quality 
seedlings increase to fifteen. 
4-1 At least two project awareness events 

-Research papers   
-Project reports 
 
 
-Catalogue (that includes 
location, characteristics, 
photos etc.) of plus trees 
-Project reports 
 
-Guideline 
-Nursery records 
-Project reports 
-Project reports 

Sufficient lands for orchards 
are allocated.  
Local communities’ 
understanding and support 
is obtained in target areas.  
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(seminars, workshops, trainings) are held 
annually. 
4-2 More than 80 % of participants of 
project awareness events are willing to use 
quality seedlings. 

-Questionnaire 

Activities 
1.1 Delineate Melia volkensii and Acacia tortilis 
populations based on site aridity and altitude. 
1.2 Determine genetic diversity of Melia volkensii and 
Acacia tortilis population. 
1.3 Develop guideline for conservation of genetic 
resources of Melia volkensii and Acacia tortilis. 
2.1 Select plus tree of  Melia volkensiiand  Acacia 
tortilis . 
2.2 Establish clonal orchards of Melia volkensii  
2.3 Evaluation of plus trees based on progeny 
performance (progeny test). 
2.4 Select drought tolerant Melia volkensii from plus 
trees. 
2.5 Improve the clonal orchards of Meliavolkensii. 
2.6 Establish seedling seed orchards of Acacia tortilis. 
3.1 Review, analyze and document the current status of 
seed and seedling production and distribution. 
3.2 Develop a guideline for securing the quality seed and 
seedling production and distribution. 
3.3 Pilot the guideline using improved seed sources from 
Output 2. 
3.4 Improve the guideline.  
4.1 Establish on-station and on-farm demonstrations of 
improved Melia volkensii plantation in at least three 
regions.  
4.2 Produce training materials. 
4.3 Organize trainings and seminars for stakeholders. 
4.4 Publish and distribute brochures.  
4.5 Share project findings with participants of the third 
country training program.  

Inputs 
(Japanese Contribution) 
Dispatch of Experts 
Training  
Machinery and Equipment 
 
(Kenyan Contribution) 
Project Staff Allocation 
Office Space for Japanese Experts 
Facilities and Running Expenses   
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Appendix 2 Flow chart of the project outline 
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Appendix 3 Plan of operation 

Appendix 3-1 

Plan of operation for project activiities 

†
◊

† † † † † †
‡ ‡

◊
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Appendix 3-2  

Annual Plan of Operation (APO2012) 

†
◊

†
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Appendix 3-3 

Annual Plan of Operation (APO2013) 
 

†

  



32 

Appendix 3-4 

Annual Plan of Operation (APO2014) 
 

†

†
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Appendix 3-5  

Annual Plan of Operation (APO2015) 

 
 
 
 
 
 

†
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Appendix 3-6 Annual Plan of Operation (APO2016) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  
 
 
 
 
 
 
 
 
 



35

 

Appendix 4 Summary of activities, FY2012-FY2017  
 
FY2012 

Month C/P Training in Japan Expert Dispatching Other issues 
April 
2012 

        

May        May 30, Signed on R/D 
June        June 25, Call for the tender of 

consultant service 
July July 3 - Aug 26 

Genetic analysis 
course 
Mr Machua 
Mr Omondi 
 

July 3 - Aug 12 
Breeding theory couse 
Mr Kariuki 
Mr Muchiri 

July 3 - July 29 
Propagation course 
Ms Mwangi 
Ms Maingi 

July 21 - Aug 12 
Breeding project 
management course 
Mr Muturi 

   July 11, Mr Ozawa and Mr Narumi 
were dispatched as long term 
experts 
 
July 17, Signed on the contract 
between JICA and FTBC 

August -ditto- -ditto- Aug 4 - Aug 12 
Breeding project 
management course 
Dr Chikamai 
 

-ditto- Aug 22 - Sep 5 
Breeding 
Dr Miyashita 
Nursery 
Mr Yamaguchi 
 

Aug 25 - Sep 2 
Draught tolerant 
Dr Gyokusen 
Dr Goto 

  

September  
 

   -ditto- -ditto- Sep 22 - Sep 29 
Project management 
Dr Fujisawa 

Sep 25, 1st JCC 

October         
November     Nov 24 - Dec 9 

Breeding 
Dr Miyashita 
Propagation 
Mr Yamanobe 
Nursery 
Mr Chiba 

Nov 24 - Dec 9 
DNA analysis 
Dr Hanaoka 

  

December     -ditto- -ditto- Dec 11 - 23 
Draught tolerant 
Dr Sakuta 

 

January 
2013 

    Jan 23 - Fe 13 
Breeding 
Dr Miyashita 
Nursery 
Mr Sakamoto 

Jan 25 - Feb 4 
Draught tolerant 
Dr Gyokusen 

  

February     -ditto- -ditto- Feb 5 - 14 
Project management 
Mr Kimura 

Feb 12, 2nd JCC 

March         
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FY2013 

Month C/P Training Japan Expert Dispatching Other issues 

April 
2013        

 Apr.22, Signed on the 
contract between 
JICA and FTBC 

May   

June 

Jun.9 - Jul.13 Jun.9 - Jun.29 Jun.23 - Jul.13 Jun.23 - Jul.20 Jun.4 - Jun.13    Jun.1- Jun.3, 
TICAD V, Yokohama 

“Genetic analysis” “Breeding theory” “Propagation” “Drought tolerant” “Project Management”    
Mr Mungai 
Mr Omondi  

Dr Ndufa 
Ms Musyoki 

Mr Othuoni 
Mr Musava 

Mr Kigwa  
Mr Muchiri 

Dr Fujisawa 
   

July 

-ditto-  -ditto- -ditto- Jul.22 - Aug.11 Jul.22 - Jul.28 Jul.22 - Jul.31   

    “Drought tolerant” “Drought tolerant” “Drought tolerant”   

    Dr Gyokusen Dr Sakuta Dr Goto   

August 

    -ditto-    
    Aug.22 - Sep.2 Aug.22 - Sep.2 Aug.22 - Sep.2 Aug.22 - Sep.6  

    “DNA analysis” “Forest disease” “Nursery” “Breeding”  

    Dr Hanaoka Dr Sahashi Mr Chiba 
Mr Yamaguchi Dr Miyashita  

September     -ditto- -ditto- -ditto- -ditto-  
October   

November 
    Nov.18 - Nov.27 Nov.18 - Nov.27    

    “Project management ” “Drought tolerant”    

    Dr Kondo Dr Gyokusen 
Dr Tsuyama    

December   

January 
2014     

Jan. 25 - Feb.2 Jan. 25 - Feb.3 

   “Propagation” “Nursery” 

Mr Yamanobe Mr Sakamoto 

February 

-ditto- -ditto-   

    Feb.1 - Feb.8 Feb.7 - Fe.16   Feb. 12nd 

    “Breeding” “Project management ”   3rd JCC, Kitui 

    Dr Miyashita Dr Kondo    
March   
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FY2014 

Month C/P Training Japan Expert Dispatching Other issues 

April 
2014 

    Apr.6 - Apr.15    
    “DNA analysis”  

   

    Dr Hanaoka     

May 

 May.18 - Jun.14 May.18 - Jun.14       
 “DNA analysis” “Breeding theory”       

 Mr Omondi 
Mr Mungai 

Ms Munyao 
Mr Matieka       

June 

Jun.1 - Jun.14 -ditto- -ditto- Jun.1 - Jun.28 Jun.1 - Jun.15 Jun.8 - Jun.15    
“Project 
management”   “Extension” “Breeding” “Project 

management” 
   

Dr Adhaya   
Mr Makee 
Mr Wekesa Dr Miyashita Dr Ubukata    

July 

    Jul.13 - Jul.27 Jul.13 - Jul.27    
    “Drought tolerant” “Drought tolerant”    

    Dr Gyokusen Dr Tsuyama    

August 

    Aug.20 - Aug.29 Aug.20 - Aug.29    
    “Nursery” “Breeding”    

    Mr Hashimoto Dr Miyashita    
September         

October   

November 

Nov.2 - Nov.12 Nov.23 - Nov.30   

    “Drought tolerant” “Project 
management ” 

  
 

    Dr Tsuyama Mr Shimizu 
Dr Matsushita 

  
 

December   
January 

2015       
  

 

February 

Feb.7 - Feb.15 Feb.9 - Feb.16 Feb. 9 - Feb.22 Feb.14 - Feb.22 Feb. 18th 

    “Drought tolerant” “Nursery” “Breeding” “DNA analysis” 4th JCC, Kitui 

    Dr Gyokusen Mr.Sakamato 
Mr Chiba 

Dr Miyashita Dr Hanaoka 
 

Feb 14 - Feb 22   

    “Project management”  
  

 

    
Dr Ubukata 
Mr Sakai  

  
 

March   
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FY2015 

Month C/P Training Japan Expert Dispatching Other issues 

April 
2015 

        
      

   

         

May 

May.24 - Jun.20 May.24 - Jun.20 May.24 - Jun.20 May.24 - Jun.20      
“Extension course” “Extension course” “Extension course” “Extension course”      

Mr Kamondo  Mr Angaine Ms Oduor  Dr Ngoriareng      

June 

    Jun.28 - Jul.5 Jun.28 - Jul.5    
    “Project management” “Project management”    

    Dr Ubukata Mr Kamizore    

July 

Jul.6 - Jul.13 Jul.6 - Jul.13   Jul.13 - Aug.2 Jul.13 - Jul.27 Jul.21 - Aug.2 Jul.13 - July.27  
“Project management 
course” 

“Project management 
course”   “Drought tolerant” “Drought tolerant” “Drought tolerant” “Drought tolerant”  

Mr Mugo Dr Ngure   Dr Gyokusen Dr Tsuyama Dr Goto Dr Sakuta  

August 

      Aug.21 - Aug.29 Aug.21 - Aug.29  
      “Nursery” “Breeding”  

      Mr Sakamoto Dr Miyashita  
September         

October   

November 

Nov.24 - Dec.4 Nov.24 - Dec.4   

    “DNA analysis” “DNA analysis”   
 

    Dr Hanaoka Dr Matsushita   
 

December   
January 

2016       
  

 

February 

Feb.1 - Feb.11 Feb.8 - Feb.17 Feb. 8 - Feb.17   

    “Drought tolerant” “Project management” “Nursery 
Management  

  

Dr Gyokusen Mr Sakai Mr Chiba   
March          
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FY2016-2017 

Month C/P Training Japan Expert Dispatching Other issues 

April 
2016 

       
     

   

        

May 

   May.28 - Jun.5 May.28 - Jun.5    
   “Project management” “Project management”    

   Dr Ubukata Mr Kamizore    

June 

Jun.20 - Jul.14 Jun.20 - Jul.14 Jun.20 - Jul.14      
“Extension course” “Extension course” “Extension course”      

Mr Mukolwe  Ms Kanyororo  Mr Njoroge       
Jun.20 - Jul.14 Jun.20 - Jul.14 Jun.20 - Jul.14      

“Extension course” “Extension course” “Extension course”      

Mr Ongere  Mr Rukungu  Mr Gondo      

July    
Jul.22 - Jul.29 
“Drought tolerant” 
Dr Goto 

Jul.22 - Jul.29 
“Drought tolerant” 
Dr Sakuta 

   

August 

     Aug.30 – Sep.11 Aug.30 – Sep.11  
     “Drought tolerant” “Drought tolerant”  

     Dr Gyokusen Dr Tsuyama  
September        

October    

Oct.24 – Nov.3 
“Project management” 
Mr Kamizore 

Oct.24 – Nov.3 
“Nursery” 
Mr Hashimoto 

Oct.24 – Nov.3 
“Nursery” 
Mr Chiba 

 5th JCC 

November     
December     
January 

2017        
 

February 

Feb.1 - Feb.11 Feb.11 - Feb.18 Feb.11 - Feb.18 Feb.11 - Feb.18 International 

   “Drought tolerant” “Project management” “Project management” “Project management” Conference 

   
Dr Gyokusen 
 Dr Ubukata Mr Kawato Mr Kamizore 

 6th JCC 

   

Feb.11 – Feb.18 
“Tree Breeding” 
Dr Miyashira 
 

Feb.1 – Feb.11 
“Genetic Analysis” 
Dr Matsushita 
 

Feb.1 – Feb.11 
“Genetic Analysis” 
Dr Hanaoka 
 

  

March         
April         
May         

June    

Jun.9 - Jun.17 
Project management” 

Mr Kawato 

Jun.9 - Jun.17 
Project management” 

Mr. Kamizore 

  7th JCC 
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Appendix 4-1 Achievement of short term expert in 2012 

Appendix 4-1-1 Report of short term expert (Breeding and propagation) 
 

Expertise Name Term 
Breeding theory Dr. Hisaya Miyashita 22.8.2012~5.9.2012 
Nursery Mr. Hidetaro Yamaguchi 22.8.2012~5.9.2012 

 

Itinerary 

Date Activities 
Aug 23 Arrive to Nairobi 
Aug 24 Courtesy call to JICA Kenya Office, KEFRI Director 

Meeting in KEFRI 
Aug 25 Meeting with JICA experts 
Aug 26 Move to Kitui 
Aug 27 Kitui Regional centre, nursery 
Aug 28 Tiva pilot forest station, nursery, seed orchard 
Aug 29 Kitui, scion collection 
Aug 30 Kitui Regional centre, grafting exercise 
Aug 31 move to Kibwezi, seed orchard 
Sep 1 move to Nairobi 
Sep 2 Documentation 
Sep 3 Meeting in KEFRI, depart Nairobi 

 

Activities 

 Site preparation of seed orchard in Tiva 
 The selected site was confirmed, and ground design was discussed 

 
 Scion collection 

 Experts instructed the scion collection nearby Kitui regional center 
 

 Grafting 
 Experts instructed grafting techniques at the Kitui nursery 

 
 Site selection of seed orchard in Kibwezi 

 Potential site was confirmed, and KEFRI CP started land rental negotiation. 
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Appendix 4-1-2 Report of short term expert (Drought tolerant) 
 

Expertise Name Term 
Drought tolerant A-Prof.Dr Koichiro Gyokusen 25.8.2012~2.9.2012 
Drought tolerant Dr Eiji Goto 25.8.2012~2.9.2012 

 

Itinerary 

Date Activities 
Aug 26 Arrive to Nairobi 
Aug 27 Courtesy call to KEFRI, meeting w/ CP, move to Kitui 
Aug 28 Tiva pilot forest station  
Aug 29 Tiva pilot forest station, dendrometer setting 
Aug 30 Tiva pilot forest station, dendrometer setting, phenology survey 
Aug 31 Tiva pilot forest station, dendrometer setting,Kitui nursery.  
Sep 1 move to Nairobi, depart Nairobi 

 

Activities 

 

8.26 (Sun.) 

Meeting with Mr. Muturi at hotel Prideinn  

We talked with Mr. Muturi about equipments scheduled for purchase and our C/P . 

Mr. Muturi was eager to exchange the photosynthesis equipment from ADC to Li-cor. 

He introduced two researches (Mr.Kigwa and Ms. Balla) to us as C/Ps. 

 

8.27 (Mon.) 

Courtesy call to KEFRI HQs 

We visited Kefri HQs for courtesy call. 

Deputy director explained about the organization and work contents of Kefri. 

After the call, we inspected its laboratories and nursery. 

No equipments related with plant physiological study were found in Kefri HQs. 
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Move from Nairobi to Kitui 

We moved from Nairobi to Kitui, where was located about 180 km east of Nairobi city. 

We stayed at the guest house of Kitui regional research center for four days. 

 

Fig.1 Location of Nairobi and Kitui city. 

 

8.28 (Tue.) 

Field survey in Tiva station (together with the breeding team) 

To find sample trees for the dendrometoric study of Melia, we surveyed around Tiva station.  

Although there were a lots of Melia trees growing in the field, it seemed to be difficult for us to use these 
trees because of the problem of security for dendrometer equipments. 

 

Fig.2 Location of Kitui city and Tiva station. Tiva station is located about 20km west of Kitui city. 

Nairobi

Kitui

KituiTiva stn.
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 Fig.3 Distribution of pilot-forest in Tiva station 

 

8.29 (Wed.), 30 (Thu.), 31 (Fri.) 

Dendrometer installation 

We decided to use Melia trees growing inside Tiva station (nursery area) for dendrometoric measurement. 
The security of this area was thought to be a little higher than that of other areas. 

Ten individual trees were selected as sample trees, and ten manual type dendrometers were installed at 
1.2m height in each stem, respectively (fig.4). Additionally, a multi-channel automatic dendrometer was 
installed in four trees growing at a nearby site, and the logger of the dendrometer was locked up in a repaired 
steel box (fig.4). The distribution of sample tree was shown in fig.5.  

A sheet which we asked to C/P (Ms.Balla) filling out the blanks is shown in table1. 

 

 

 Fig.4 Installation of two types of dendrometer 

Tiva stn.

Seed orchard
Of Melia

Acacia site

Melia site

Tower

Manual dendrometer Automatic dendrometer
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 Fig.5 Distribution of sample trees installed the dendrometer 

    

 Table 1 A sheet to fill out the data of annual tree growth.  (D:cm, H:m) 

 

No.1 No.5

No.6
No.7

No.8

No.9
No.10

A.D

A.D: automatic dendrometer

 2012.'8.31 9.15 9.30 10.15 10.31 11.15 11.30 12.15 12.31
No.1             D1      10.3
                   D2 10.2
                   H 7.07
Dendrometer 1.28

No.2             D1      11.7
                   D2 11.5
                   H 7.16
Dendrometer 0.43

No.3             D1      9.5
                   D2 9.2
                   H 7.2
Dendrometer 0.63

No.4             D1      7.5
                   D2 7.7
                   H 5.68
Dendrometer 0.39

No.5             D1      9.2
                   D2 9.4
                   H 5.96
Dendrometer 0.69
 
No.6             D1      32.2
                    D2 31.2
Dendrometer 0.57
(14.0m)
No.7             D1      30.8
                    D2 33.8
Dendrometer 0.72
(14.5m)
No.8             D1      22.9
                    D2 24.7
Dendrometer 0.61
(12.0m)
No.9             D1      18.1
                    D2 17.5
Dendrometer 0.62
(9.5m)
No.10           D1      12.4
                    D2 12.1
Dendrometer 1
(8.0m)



46

 

 

8.30 (Thu.) 

The pre-survey on phonological variations in Melia clones 

One of our purposes of this trip was to compare the leaf characteristics (eg. leaf size, chlorophyll content, 
SLA) of Melia clones planted in seed orchard. However, almost all leaves were already defoliated, we changed 
our purpose to compare the phonological extent of defoliation, flower, and fruit in the field.  

Leaf, flower, and fruit conditions were divided into three categories, respectively. Category 0 means that 
there was no element, category 1 means that small element remains, and category 3 means that there were 
a lots of element on the crown. 

Location and alignment of seed orchard at Tiva station is shown in fig.6, and the result of this survey is 
shown in Table 2.  

Almost all of the clones showed the mixture of different extends of each elements, and a few clones 
showed same extend in each element  

We expected that each individual tree of the same clone showed same extends of each element, if there 
were clonal variations in the phenology for these elements. 

From the result of this survey, we could not show the apparent evidence of clonal variations in the 
phenology of three elements, but could show the possibility of the existence of variations. 

We need to continue like this survey in seasonally and yearly for the comprehension of  clonal variations. 
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TIVA station

ISH2KAT2ISH9MWAT2MTH10D7GAT11ISH9TSE6MTH15SK9TSE6MWAT5GAT11MTH14ATSE4MWAT1GAT11
KAT1TSE9D2TSE4MWAT7GAL1MWAT2GAL2MTH9MAR5.KAT1MWAT7MTH11GAL1MWAT6MTH11MWAT5TSE6
MAR4AGAL2MWAT7MTH15ISH1MWAT4TSE2SK6MAR4ANUU1TSE4GAT11MTH14ANUU1D2TSE4MWsKAT1
MWAT2MTH15SK9MAR5.KAT2ISH9MAR4ATSE5MWAT4ISH1MWAT6ISH1TSE4ISH9KAT4ISH2GAL1MTH12
GAL1MTH11MWAT2aTSE6MTH14D2MTH11MTH15TSE4TSE1GAL2KAT1MWAT6TSE4MWAT1TSE2MTH15MWAT4
KAT1NUU1MWsMWAT4ISH2KAT4MWAT4MAR4AMTH14AISH9MTH12GAT11MTH15SK6MTH14NUU1SK6MTH15
D2MWAT6TSE4KAT4MTH9GAT11ISH1MWAT1SK9MTH15ISH2MWAT2aTSE6MTH11MTH10MAR4AKAT2TSE4
MWAT1TSE2ISH9MWAT1SK6MAR4AMWAT1MAR5.MTH9MWsMTH14AD2KAT4MWAT6ISH1TSE9D7NUU1
MTH9KAT2TSE6KAT1GAL1MTH11KAT1ISH2GAT11GAL2TSE2KAT2MTH15ISH2MWAT2aTSE6GAT11TSE2
ISH2GAT11MTH10ISH2D7TSE4ISH1MTH15KAT1MWAT5MWAT2TSE3MAR5.SK9MAR4AMTH9MWAT2ISH1
MWAT7MAR4AMWAT6MWAT2TSE1MTH4ISH9TSE6GAL1SK6GAT11MTH9GAL2MWAT1TSE2GAL1TSE6MWAT7
MTH11SK9GAL1KAT4TSE4ISH2TSE4MWAT6MAR4ATSE4MWAT6TSE1ISH1KAT1MTH10SK6MWAT6MAR5.
ISH2MTH10MTH9MWAT2aGAT11MTH9SK9TSE5GAL2MTH10MWAT5ISH9TSE9TSE5MWAT4MAR4AGAL2KAT4
TSE3TSE2D2MWsKAT2KAT1MTH15MWAT6KAT2GAT11TSE2MWAT7MTH9D7NUU1MTH10MWsMTH14
MWAT1KAT2MTH15ISH9KAT4ISH1MAR4ATSE2TSE4MWAT4MTH15MWAT6MTH11TSE3TSE4ISH2MTH15MWAT1
GAT11TSE4SK6ISH2D7MWAT2MTH15D2MWAT4ISH2MAR5.SK9MWAT2MAR4AGAL1SK6KAT2MAR5.

Seed orchard

Fig.6 Location of seed orchard at TIVA station
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Table 2 Leaf, flower, and fruit conditions of selected plus clones of Melia volkensii 

2012.8.30
clone Leaf Flower Fruit
D2 0 0 0
D2 1 0 0
D2 1 0 0
D2 1 0 0
D2 2 0 0
D2 2 0 0
D2 2 0 0
D7 1 0 0
D7 2 1 0
D7 2 1 1
D7 2 2 1
D7 x x x
GAL1 0 0 0
GAL1 0 0 0
GAL1 0 0 0
GAL1 0 0 0
GAL1 1 0 0
GAL1 1 1 0
GAL1 2 1 0
GAL1 x x x
GAL1 x x x
GAL2 1 0 0
GAL2 2 0 0
GAL2 2 1 0
GAL2 2 1 1
GAL2 2 2 1
GAL2 x x x
GAL2 x x x
GAT11 1 0 0
GAT11 1 0 0
GAT11 1 1 0
GAT11 1 1 0
GAT11 1 1 0
GAT11 2 1 0
GAT11 2 1 0
GAT11 2 2 0
GAT11 2 2 1
GAT11 2 2 1
GAT11 2 2 1
GAT11 x x x
GAT11 x x x

clone Leaf Flower Fruit
ISH1 1 0 1
ISH1 2 1 1
ISH1 2 2 1
ISH1 2 2 1
ISH1 x x x
ISH1 x x x
ISH1 x x x
ISH1 x x x
ISH1 x x x
ISH2 0 0 0
ISH2 1 0 0
ISH2 2 0 0
ISH2 2 1 0
ISH2 2 1 0
ISH2 1 2 1
ISH2 2 2 0
ISH2 2 2 0
ISH2 2 2 1
ISH2 2 2 1
ISH2 x x x
ISH2 x x x
ISH2 x x x
ISH9 0 0 0
ISH9 1 1 0
ISH9 1 2 2
ISH9 2 2 1
ISH9 2 2 1
ISH9 2 2 2
ISH9 2 2 2
ISH9 2 2 2
ISH9 x x x
KAT1 0 0 0
KAT1 1 0 0
KAT1 2 1 0
KAT1 2 2 0
KAT1 2 2 0
KAT1 2 2 1
KAT1 2 2 2
KAT1 x x x
KAT1 x x x
KAT1 x x x



49

 

Continued 

clone Leaf Flower Fruit
KAT2 0 0 1
KAT2 1 0 0
KAT2 2 0 1
KAT2 1 1 1
KAT2 2 1 1
KAT2 2 2 1
KAT2 2 2 1
KAT2 x x x
KAT2 x x x
KAT4 1 0 0
KAT4 2 0 0
KAT4 2 0 0
KAT4 1 1 1
KAT4 2 1 0
KAT4 2 1 0
KAT4 2 2 1
MAR4A 0 0 0
MAR4A 1 0 0
MAR4A 1 0 0
MAR4A 1 0 0
MAR4A 1 1 0
MAR4A 1 1 1
MAR4A 2 1 0
MAR4A 2 1 1
MAR4A 2 1 1
MAR4A 2 1 1
MAR4A x x x
MAR4A x x x
MAR5. 0 0 0
MAR5. 1 1 1
MAR5. 2 1 0
MAR5. 2 2 1
MAR5. 2 2 1
MAR5. x x x
MAR5. x x x
MTH10 1 1 0
MTH10 1 2 1
MTH10 2 2 1
MTH10 2 2 1
MTH10 2 2 2
MTH10 x x x
MTH10 x x x

clone Leaf Flower Fruit
MTH11 0 0 0
MTH11 0 0 0
MTH11 1 0 0
MTH11 1 0 1
MTH11 1 0 1
MTH11 2 0 0
MTH11 1 1 1
MTH11 2 2 1
MTH12 2 2 1
MTH12 x x x
MTH14 2 1 0
MTH14 x x x
MTH14 x x x
MTH14A 2 1 0
MTH14A 2 1 1
MTH14A 2 2 1
MTH14A x x x
MTH15 0 0 0
MTH15 1 0 0
MTH15 1 0 0
MTH15 1 0 0
MTH15 1 0 0
MTH15 2 0 0
MTH15 2 0 0
MTH15 2 1 0
MTH15 2 1 0
MTH15 2 1 1
MTH15 2 2 1
MTH15 2 2 1
MTH15 2 2 2
MTH15 x x x
MTH15 x x x
MTH4 1 0 0
MTH9 0 0 1
MTH9 2 0 0
MTH9 1 1 1
MTH9 0 2 1
MTH9 2 2 1
MTH9 2 2 1
MTH9 2 2 1
MTH9 2 2 2
MTH9 x x x
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Continued 

 

  

clone Leaf Flower Fruit
MWAT7 0 0 0
MWAT7 2 1 2
MWAT7 2 2 1
MWAT7 2 2 1
MWAT7 2 2 2
MWAT7 2 2 2
MWs 2 1 1
MWs 2 2 0
MWs 2 2 1
MWs x x x
MWs x x x
NUU1 2 0 0
NUU1 2 1 0
NUU1 2 1 0
NUU1 2 1 0
NUU1 2 2 0
NUU1 x x x
SK6 1 0 0
SK6 1 0 0
SK6 1 0 0
SK6 2 0 0
SK6 2 0 0
SK6 2 1 0
SK6 2 1 1
SK6 x x x
SK9 2 1 0
SK9 2 1 1
SK9 2 2 1
SK9 x x x
SK9 x x x
SK9 x x x
SK9 x x x
TSE1 2 0 0
TSE1 x x x
TSE1 x x x
TSE2 1 0 0
TSE2 1 0 0
TSE2 1 0 0
TSE2 1 0 0
TSE2 2 1 0
TSE2 x x x
TSE2 x x x
TSE2 x x x
TSE2 x x x

clone Leaf Flower Fruit
TSE3 0 0 0
TSE3 0 0 0
TSE3 2 2 1
TSE4 1 0 0
TSE4 1 0 0
TSE4 1 0 0
TSE4 1 0 0
TSE4 1 0 0
TSE4 1 0 0
TSE4 2 0 0
TSE4 2 0 0
TSE4 2 0 0
TSE4 2 0 0
TSE4 2 0 0
TSE4 2 0 0
TSE4 2 1 0
TSE4 2 2 1
TSE4 x x x
TSE4 x x x
TSE5 x x x
TSE5 x x x
TSE5 x x x
TSE6 0 0 0
TSE6 1 0 0
TSE6 1 1 1
TSE6 2 1 1
TSE6 2 2 0
TSE6 2 2 1
TSE6 2 2 1
TSE6 x x x
TSE6 x x x
TSE9 1 1 0
TSE9 2 1 1
TSE9 2 2 2
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8.31(Fri.) 

Preparation of seedlings for drought tolerance research 

A few young Melia tree are necessary for us in Kitui regional center for measurements of annual changes 
of water relation, photosynthesis, and other many characteristics. 

Additionally, some other useful tree species in semi-arid zone growing in center are necessary to compare 
Melia tree with other species. 

However, it revealed that Melia tree was not growing in Kitui regional center except one individual tree 
which was being used for sap flow measurement in another project. 

We tried to collect seedlings of Melia volkensii, Melia azedarach, Eucalyptus camaldurensis, Gmelia 
arborea, and Acasia tortalis, the last three species were recommended by Dr. Ndufa (Director of Kitui 
regional center) as useful species in semi-arid zone. 

Seedlings of Acacia tortalis could not collect during our stay, but Kitui center promised to collect it after 
our departure. 

We also got a permission from Dr. Ndufa for planting these seedlings in the nursery. He appointed the 
corner of nursery (fig.7) as the area not to disturb grafting procedure.     

We asked to our C/P to plant them as soon as possible after all species were collected.  

 

             Fig.7 Planting area for five semi-arid tree species 

Checking of laboratory and equipments available for physiological research in Kitui 

Laboratory 

Tent for grafting

Entrance

Melia grafting area

Fence

Planting area
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A particular laboratory was not prepared for our project. There were a lot of laboratory in Kitui center, but 
almost all of them were already occupied and unavailable. 

We asked to Mr. Narumi to get permission from Kitui center for the use of the short-term expert’s research 
room as our project laboratory.   

We thought this room was the most convenient room for our research activities in the Kitui center under 
existing conditions. 

Dark room 

Although a dark room available for photosynthesis study could not be found, a part of the short-term 
expert’s research room seemed to be possible to change for that purpose. 

 

Equipments  

Pressure chamber  

 Three sets of pressure chamber (Daiki Rika Kogyo) were existed, and only one of them was available.  

 There was a set of air-bomb, too. We can substitute this air-bomb set for the newly scheduled pressure 
chamber.   

Porometer 

  A steady-state porometer (Li-1600, Licor) was existed, but did not work well, even it had been repaired by 
Japanese another project lately.  

Portable photosynthesis system 

  No equipments related with photosynthesis were existed. 

Leaf area meter 

  Leaf area meter (Licor) was existed, but was broken. 

Dry oven 

  Two dry oven were existed and available.  

Electric balance 

  Three resolution type (0.1g, 0.01g. 0.001g) were existed and available. 
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Appendix 4-1-3 Report of short term expert (Project Management) 
 

Expertise Name Term 
Team leader Dr Yoshitake Fujisawa 22.9.2012~29.9.2012 

 

Itinerary 

Date Activities 
Sep 23 Arrive to Nairobi, meeting w/ JICA experts 
Sep 24 Courtesy call to JICA Kenya office, meeting in JICA Kenya office 

Courtesy call to KEFRI Director, meeting w/ CP 
Sep 25 JCC, move to Kitui 
Sep 26 Kitui regional center, move to Kibwezi 
Sep 27 Kibwezi station, UoN site, move to Nairobi 
Sep 28 Report to KEFRI, depart Nairobi 

 

Major Activities 

 Attendance to 1st JCC 
1st JCC was held on 25th Sep 2012, and the project inception report was proposed by FTBC. 

 
 Seedling preparation for seed orchard 

The expert studied progress of grafting propagation, and instructed necessary measures for 
seedling preparation. 

 
 Site preparation of seed orchard 

KEFRI counterparts and the expert discussed availability space for seed orchard at Kibwezi, which 
owned by University of Nairobi. 

 
 Others 

The expert confirmed working environment of short term expert in Kitui and Kibwezi. 
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Appendix 4-1-4  Report of short term expert (DNA analysis) 
 

Expertise Name Term 
DNA analysis Dr So Hanaoka 25.11.2012 ~ 8.12.2012 

 

Itinerary 

Date Activities 
Nov 25 Arrive to Nairobi, meeting w/ JICA experts 
Nov 26 Courtesy call to JICA Kenya office 

Courtesy call to Project manager, meeting w/ CPs 
Nov 27 ~ Dec 6 Technical advice about DNA analysis 
Dec 7 Courtesy call to Project Director, meeting w/ CPs 
Dec 8 Depart Nairobi 

 

Result of major activities 

 Upgrading DNA extracting techniques 
In order to extract pure DNA from viscosity organs of woody plant, modified CTAB method was 
introduced, and CPs obtained necessary techniques of this procedure. 

 
DNA is not extracted clearly 

 

 
High purity DNA extraction by CTAB method 

 
 Multiplex PCR procedure 

In order to amplify multiple loci in single thermal cycling procedure, a special recipe of reagents and 
equipment manipulation were instructed. 
 

 Direct sequencing 
In order to reduce the cost of PCR procedure, polyethylene glycol – NaCl solution is applied for 
purification.  
 
 

 GIS 
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In order to integrate the population information of Melia and Acacia, a GIS development was proposed 
by KEFRI staff 
 

 Remained tasks 
Delivery of the sequencing machine which is procured by Japanese Grant Aid delayed, and the practical 
exercise could not be implemented. Therefore following tasks will be conducted by Kenyan CPs by 
themselves. 
- Alternative training for sequencer operation will be programmed after the delivery. 
- 17 SSR markers were selected by the screening out of 144 SSR markers which were developed 

during the last CP training in Japan. These markers will be tested by 90 samples of 3 populations. 
- 60 plus tree candidates of Melia will be identified by developed SSR makers. 
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Appendix 4-1-5 Report of short term expert (Propagation and planting) 
 

Expertise Name Term 
Breeding Dr Hisaya Miyashita 25.11.2012 ~ 8.12.2012 
Propagation Mr Taro Yamanobe 25.11.2012 ~ 8.12.2012 
Propagation Mr Nobutaka Chiba 25.11.2012 ~ 8.12.2012 

 
Itinerary 

Date Activities 
Nov 25 Arrive to Nairobi 
Nov 26 Courtesy call to JICA Kenya office, Courtesy call to KEFRI Assistant Director, Move to Kitui 
Nov 27 Meeting at Kitui regional center, Instruction at nursery 
Nov 28 ~ Dec 1 Instruction at Tiva seed orchard 
Dec 2 Preparation of sampling collection 
Dec 3 Instruction at Tiva seed orchard 
Dec 4 Leaf sampling collection from all of planted seedling at the seed orchard 
Dec 5 Move to Kibwezi, vegetation survey at seed orchard 
Dec 6 Move to Nairobi 
Dec 7 Courtesy call to KEFRI Director, meeting w/ CPs 
Dec 8 Depart Nairobi 

 
Result of major activities 

 Instruction at the seed orchard in Kitui 
 Seedlings were planted as following procedures; 

 Planting locations were marked by sticks with ID number label 
 Planting holes were dug, and watered 
  Seedlings were also marked by ID number label, and planted at the hole of same ID number 
 Plastic bottle water filling system is applied, water is filled adequately 
 Cattle is prevented by fencing and guard man 

 
 Leaf sampling 

 Leaf specimens were collected from all of planted seedlings in order to identify the clone by DNA 
analysis. 

 
 Instruction at the seed orchard in Kibwezi 

 Land clearing work was observed, and necessary data for planting design was collected. 
 

 Next year plan 
 Drafting work will be prepared for 20 clones. 
 Total 5000 stock will be prepared for grafting work. 



57
 

Expertise Name Term 
Drought Tolerant Dr Kotaro Sakuta 12.12.2012 ~ 22.12.2012 

 

Itinerary 

Date Activities 
Dec 12 Arrive to Nairobi,  
Dec 13 Meeting w/ JICA experts, Project Manager at KEFRI, Move to Kitui 
Dec 14 Survey at Tiva nursery and seed orchard 
Dec 15 Move to Kibwezi, survey at seed orchard  
Dec 16 Vegetation survey in Kibwezi,  
Dec 17 Vegetation survey at the candidate nursery in UoN, move to Kitui 
Dec 18 Research in Kitui regional center 
Dec 19 ~ Dec 20 Leaf shape survey (57 clone) in Kitui regional center 
Dec 21 Instruction of the planting in Tiva seed orchard 
Dec 22 Move to Nairobi, Depart Nairobi 

 

Result of major activities 

 Instruction of seedling planting in Kitui seed orchard 
Planting and nursing procedures are instructed at Kitui seed orchard, especially for preventing insect 
attack and drought damage. 
 

 Instruction  of seed orchard preparation in Kibwezi 
Previous vegetation was surveyed and watering measures are advised. 
 

 Instruction of morphological survey 
- Sump method was introduced for morphological analysis of candidate plus tree clones. 
- Size and density of stoma were surveyed by a handy microscope camera. It is recommended that 

the digital camera scanning system will be introduced for precise microscope. 
- Area and dry weight of young leaves were surveyed. Same study of mature leaf will be done when 

the seedlings grown. 

Appendix 4-1-6 Report of short term expert (Drought tolerant) 
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Collected leaf specimens 

 
Slides developed by sump method 
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Appendix 4-1-7 Report of short term expert (Propagation and planting) 
 

Expertise Name Term 
Breeding Dr Hisaya Miyashhita 24.1.2013 ~ 13.2.2013 
Propagation Mr Shoki Sakamoto 24.1 2013 ~ 3.2.2013 

 

Itinerary 

Date Activities 
Jan 24 Arrive to Nairobi, Courtesy call to JICA Kenya office 
Jan 25 Courtesy call to KEFRI Director, meeting w/ CP  

Move to Kitui 
Jan 26 Instruction at Tiva seed orchard, Kitui regional center 
Jan 27 Move to Kibwezi, survey at the seed orchard 
Jan 28 ~ 30 Instruction at the Seed orchard 
Jan 31 Move to Kitui 

Survey at Kitui Regional Center 
Feb 1 Meeting among Japanese experts 

Move to Nairobi  
Feb 2 Documentation 
Feb 3 Documentation (Mr Sakamoto Depart Nairobi) 
Feb 4 Survey at Forest Products Research Center (Karura) 

Meeting w/ Chief advisor 
Feb 5 Meeting w/ Project Manager 
Feb 6 Meeting w/ Project Manager 
Feb 7 ~ 9 Documentation 
Feb 10 Meeting w/ Project Manager 
Feb 11 Meeting at  JICA Kenya office 
Feb 12 2nd JCC in MFWL Nairobi 
Feb 13 Depart Nairobi 

 

Result of major activities 

 Instruction of the seed orchard development in Kibwezi 
Following activities were instructed. 
- Label identification of hole location and seedling 
- Hole digging and watering 
- Planting 
- Nursing 

 
 Instruction of the seed orchard maintenance in Tiva 

Following maintenance activities were instructed. 
- Spline support against the lean by strong wind 
- Lateral buds removing and pruning, inducing good shape of tree crown 
- Drip watering by using plastic bottle 
- Surveying and Recording 
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 Operation plan 2013 

- Candidate plus tree selection - 20 clones (2012), 20 clones (2013) 
- Preparation of progeny test fields and supplemental test fields 
- Seed seedling stand of A. tortilis 
- Nursery allocation for Melia grafting in Kibwezi sub center 
- Seedling stand for clonal comparison and drought tolerant experiment in Kitui regional center 
- Dark room for chlorophyll fluorescence measurement 
- Additional grafting propagation 2013 - Total 4,000 root stock will be prepared for grafting works 

 
 Information gathering in KEFRI Forest Products Research Center -Karura 

Information of forest products were gathered as follows; 
- Wood demand in Kenya 
- Major wood products in Kenya 
- Possibility of timber production by using dryland forest resources 
- Wood test laboratory 

 
 CP training in Japan 2013 

Trainee appointment and contents were discussed between senior staff of KEFRI and Japanese experts 
 

 Japanese expert dispatchment 2013 
Details of Japanese experts’ mandate were discussed among CPs and Japanese experts. 
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Appendix 4-1-8  Report of short term expert (Drought tolerant) 
  

 

Expertise Name Term 
Drought tolerant Ass Prof Dr Koichiro Gyokusen 26.1.2013 ~ 3.2.2013 

 
 
11. Schedule  

 
 
22. Avtivities  
001.28 (Mon.)   
[In the morning] 

Courtesy call to JICA office in Nairobi 
We met Mrs. Fukae and obtained a lots of information about JICA projects in Kenya. 

[In the afternoon]  
Meeting with Dr NDUFA, the director of Kitui center, concerning about our research activities and 

purposes of this visit. 
He accepted our two requests, one is about the new nursery and the other is about the meteorology 

box. He has already selected the candidate site as the new nursery in the Kitui center, and promised 
to weed around the site just before my departure. He accepted also to set a box in nursery for 
measurement of air temperature and soil water contents. 

Seedlings from the old orchard was now preparing. Seeds from two superior clones were already 
collected and now waiting for the ripening of other clones. They will saw them after finishing the 
collection of all clones, and may be able to provide some seedlings by my next visit. 
 

Jan. 2013 Short -term Expert)
2 Drought Tolerance

Duration 2013.1.26-2013.2.03
Member Dr Koichiro Gyokusen

AM PM
22:00
Departure (Tokyo)
 

Dubai  0345 14:45
Dubai  1045 Arrival (NAIROBI) Nairobi

 

Courtesy call to JICA office Movement from Nairobi to Kitui Kitui

 
Field survey in Tiva pilotforest Field survey in Tiva pilotforest Kitui

  
  

Field survey in Kitui nursery Data analysis Kitui
  
  

Field survey in Tiva pilotforest Data analysis Kitui
  
  

Field survey in Kitui nursery Data analysis Kitui
  

16:40
Kitui to Nairobi Departure (NAIROBI)

17:35
Arrival (TOKYO/NARITA)2.3 (Sun.)

1.30 (Wed.)

1.31 (Thu.)

2.1 (Fri.)

1.26(Sat.)

1.27 (Sun.)

1.28(Mon.)

1.29 (Tue.)

2.2(Sat.)
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Photo1. The candidate site for the new  nursery. Grass was cut from Jan.28 to Jan.30.  
  

  
Photo 2. A box made of wood to store the water content meter and thermometer.  
 
001.29 (Tue.)  
[In the morning] 

Visited the Tiva pilot forest together with Dr. Muturi.  
Checked dedrometer equipments set last visit. 
Visited the new and old seed orchards. 

[In the afternoon] 
Downloaded the tree growth data logged by automatic dendrometers. 
Analyzed tree growth data. 

[RResults] 
Stem growth of No.1 tree, air temperature, and precipitation from 2012.9.1 to 2013.1.31 were shown 
in fig.1. There was no growth from 0 day to 80 days, conversely a little shrink was monitored. Growth 
had started around 80 days and finished around 120 days. The beginning of stem growth was 
corresponded with the beginning of rainy season. 
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01.29 (Tue.) 

Results

 

 

 
 
Diurnal fluctuations of stem radius were shown in fig.2. Two types of diurnal changes were shown 
in fig.2, namely, one was the rainy season (Jan.9-10) and the other was dry season (Oct.31-Nov.1). A 
large fluctuation was observed in wet season and a small change was observed in dry season. The 
fluctuation patter was differed with two seasons. The shrink of wet season occurred in the afternoon 
but that of dry season occurred in the early morning. The reason of the difference is not known in 
this instance.   
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01.30 (Wed.) 
[In the morning] 

Setting an equipment to measure water contents in Kitui center. 
I dug a hole about 1 m depth at the nursery planted five tree species and set four sensors in different 
depths, namely, 0.2m, 0.4m, 0.6m, 0.8m, respectively. 
[In the afternoon] 
Discussed about the difference between the tree growth data collected with automatic dendrometer 
and those of collected with manual dendrometer. 
 

 
Fig.3 Diameter growth of No.6 obtained by digital dendrometer. 
 
[RResults ] 
Similar growth patterns were obtained with both of automatic dendrometer and manual 
dendrometer. I can say that Manual dendorometer introduced here is useful for measuring diameter 
growth of Melia volkensii, and can be applied for the comparison of growth difference in superior 
and inferior clones. However there is a security problem to set them in the field, we have to think 
more to set them in the field (e.g.: old or new seed orchard). 
  
01.31 (Thr.) 
[In the morning] 
Visited to Tiva pilot forest to repair and reset the dendrometer. 
Collected leaves from superior or inferior clones at old seed orchard  
[In the afternoon] 
Checked the water content meter and thermometer and set them in a wooden box put in the nursery. 
 
02.01 (Fri) 
[In the morning] 
Measured the size of five tree species planted in Kitui center. 
[RResults ] 
Five tree species were planted in nursery of Kitui center. These five species were Melia volkensii, 
Melia azedarach, Eucalyptus camaldulensisi, Gmeina arborea, and Vitex payos. Although one more 
species (Acaccia tortolis) was planted nearby lately, they are too small to measure the size. 
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Results 

Results 

 

 
 [RResults] 
Tree height, diameter at 10cm height from ground level, and H/D ratio were shown in fig. 4,5,6, 
respectively. The order of tree height was E.c.>M.v.>G.a>M.a.>V.p. and the order of diameter was 
G.a.>M.a.>M.v.>=G.a>V.p.. Tree height and diameter were not corresponded, then the H/D ratio was 
E.c.>=M.v.>G.a.>V.p.>=M.a. From these results, we can conclude that E.c. and M.v. seem to have a 
strong apical dominant characteristics compared with other three species. 
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Fig. 7,8,9  Tree height, diameter, and H/D ratio of five tree species used as common planting tree. 
 
[In the afternoon] 
Measurement of leaf and leaflet size collected from old orchard. 
[RResults] 
The representative leaf copy of each clone was shown in photo 4. I could not pick up any differences 
between superior and inferior clones, but found a large variation in leaflet size among clones, 
especially TSE4 had very small leaflets. We should continue more research regarding the 
relationship between leaf structure and its physiology. 

 
Photo 5. Leaf copy of 6 clones.  
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Results

 

 
The growth of upper 3 clones (SE4, TSE6, MTH15) were better than these of lower three clones 
(MWAT1, GAL1, TSE2).  
 
02.02.-02.03 (Sat. and Sun.) 
Movement from Kitui (Kenya) to Narita (Japan) 
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Appendix 4-1-9  Report of short term expert (Project management) 
 

Expertise Name Term 
Coordinator Mr Yuzuru Kimura 6.2.2013 ~ 13.2.2013 

 

Itinerary 

Date Activities 
Feb 6 Arrive to Nairobi, meeting w/ JICA experts, Project Manager 
Feb 7 Move to Kitui,  visit Tiva seed orchard, Kitui regional center, 
Feb 8 Move to Kibwezi Kibwezi station, UoN site 
Feb 9 Move to Nairobi 
Feb 10 Meeting w/ Project manager, chief advisor 
Feb 11 Courtesy call to JICA Kenya office 

Courtesy call to KEFRI Director, meeting w/ CP 
Feb 12 2nd JCC in MFWL Nairobi 
Feb 13 Depart Nairobi 

 

Result of major activities 

 Field survey 
 Tiva seed orchard 

Ten hectors of seed orchard was established in Tiva research station area, and melia clone seedlings 
were planted in last December. The seedlings are maintained very well and some of them have 
already grown more than one meter height. 

 
 Tiva research station 

In Tiva area, many useful research materials and facilities are provided by KEFRI and former JICA 
project, such as progeny test field, provenance  test plantation, lookout tower, and nursery. Dr 
gyokusen utilizes those materials for dendrometer survey and seedling stand for physiological 
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survey. 
 

 Kitui Research Center 
Well maintained facilities equipped such as nursery, laboratory, green house, meeting room, and 
dormitory. Small scale seedling stand and darkroom will be prepared by the project in next year. 
 

 Kibwezi seed orchard 
The other ten hectors of seed orchard was established nearby Kibwezi town, and melia seedlings 
were planted in January. KEFRI staff has eagerly maintained the seedlings though harassed 
condition of tick weed and drought. 

  
 

 
 Kibwezi Research Sub Center 

Some nursery space is vacant which is good enough for melia grafting for seed orchard in Kibwezi. 
 

 Melia plantation by farmer 
Since 2006, a leading farmer established meila plantation by the technical support of KEFRI. Total 
ten thousand of seedlings were planted nearby his dwelling and have been well maintained. 
 

 Melia plantation in elementary school 
In 2009, KEFRI promoted school forest in Nguumo elementary school. The planted trees have been 
well maintained by stakeholders. This is the potential style of progeny test field by our project. 

  
 

 
 Training program 2013 

The training program in 2013 was discussed among Japanese expert and KEFRI staff, and tentatively 
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agreed as follows; 
 
- DNA analysis course:  2 participants, 5 weeks 
- Breeding theory course: 2 participants, 3 weeks 
- Propagation techniques course: 2 participants, 3 weeks 
- Drought tolerant course: 2 participants, 4 weeks 
All of course will be implemented in June and July 2013. 
 

 Expert dispatchment 2013 
The dispatchment schedule of Japanese experts was discussed among both side, and tentatively agreed 
as follows; 
 
- Project management: May, October, and February 
- DNA analysis: November (possibly in July also) 
- Propagation: August and December 
- Breeding theory: August and December 
- Drought tolerant: June, August, September, November and December 
Total eighteen experts will be dispatched. 
 

 Procurement of tools 
FTBS support the procurement if necessary, and utilize training budget for the tools procurement in 
Japan and deliver by the experts. 
 

 Activities 3 and 4 
Market research might be conducted under the contract with local consultant or NGO. The consultant 
TOR should be proposed by the consultant and considered by Japanese expert and KEFRI staff. 
Training materials will be divided into several parts and subsequently be prepared year by year. 
 
 
 

 2nd JCC 
2nd JCC was held on 12th February 2013 in MFWL in Nairobi city, and discussed the project progress and 
next year plan. FTBC proposed the training program in Japan and the expert dispatchment. 
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Appendix 4-2 Achievement of short term expert in 2013 

Appendix 4-2-1. Report of short term expert (Project management) 

 

 

1.Itinerary 

 

2.Result of major activities 

● Seed orchard establishment 

Tiva seed orchard 

Sixty clones were planted in this orchard. Most trees grow to around two meter high in a half year after 
planting. The survival rate was also very high, around 95 %. Although the trees grew very well, some trees 
were suffered with a disease. Therefore it is necessary to cope with this disease by dispatching a short term 
expert of this field. 

 

Kibwezi seed orchard 

     Sixty clones were also planted in this orchard. As the rainfall in Kibwezi is less than in Tiva, it is said that 
Kibwezi is more suitable for Melia. The tree growth in Kibwezi is similar to that in Tiva.   
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● Nursery establishment 

  Nursery establishment plan in Kibwezi station is discussing.  

 

 ● Utilization of equipment 

   The DNA sequencer, most expensive equipment has been already set and used.  

 

● Meeting with C/P 

  Twenty Melia plus trees have been selected as planned. Candidate sites for test plantation were 
nominated. Some of the C/P have gone abroad to study. Therefore replenishment of the C/P was requested. 

  

 

  

Photo 1. Meeting in Kitui Regional 
Research Centre 

Photo 2. Ms Bara was explaining the 
outline of drought tolerance research
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Photo 3. Candidate site of progeny test in 
Tiva

Photo 4. A distant view of Tiva seed orchard 
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Appendix 4-2-2. Report of short term expert (Drought tolerant) 

 

1.Itinerary 

 

 

2. Activities and results 

2.1. Stem growth phenology of Melia volkensii 
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[Activities] 

 To reveal the stem growth phenology of M.volkensii, we attached nine manual and four automatic 
dendorometers to the stem of individual tree growing in Tiva pilot forest at 31. August, 2012. The data of 
manual dendrometer were being collected in every two weeks by CP. (Miss Bala), and the data of 
automatic dendrometer were collected at the time of my visit. The maintenance of dendrometer, i.e., 
battery, rubber, and rain cover exchange were also conducted during my stay in Kitui. 

 [Results] 

Seasonal changes of air temperature in Tiva pilot 
forest was shown in fig.1. Temperatures were 
higher around March and Oct. and lower around 
Feb. and Jul.. Stem growth patterns of nine trees 
from 2012.9.1 to 2013.7.13 collected by the 
manual dendrometer were shown in fig.2. There 
were two growing seasons during these two 
years. The one is from the beginning of Nov. to 
the middle of Jan., and the other is from the end 
of March to the middle of May. In other seasons, 
there were no growth, but looked like to be 
shrunk (minus growth) in diameter.  

The stem growth patterns collected by automatic 
dendorometer were shown in fig3. Two of four 
dendrometers were not available by battery 
drain. The growth pattern of these trees was 
corresponded to those of fig.2. Two growing 
seasons and two dormancy seasons are obvious. 
In Fig.3, the amplitude of fluctuation means the 
extent of water stress. Large amplitudes were 
observed at the end of growing seasons. 

A conceptual diagram of seasonal stem growth 
pattern was drawn by using these two data 
(fig.4). The length of two growing season was 
2.5 month in each, and that of dormancy season 
was 1.5 month and 5.5month, respectively. 
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Fig. 2. Stem growth pattern of Melia volkensii
measured by manual dendrometer.
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2.2. Growth data of 60 plus trees planted in seed orchard 

[Activities] 

To reveal the growth characteristics of selected plus trees, we conducted field survey to measure the tree 
size. Stem diameter at 0.5m height and tree height of all planted trees in Tiva and Kibwezi seed orchard 
were measured. 

 

[Results] 

The outline of tree size was shown in table.1, 2. Averaged diameter, tree height, and D2H(parameter used 
as tree weight) are shown as growth characteristics. In addition to these data, the tree number infected by 
fungi was shown. 

The maximum clone in size was ID49 (diameter), ID40 (tree height), and ID49 (D2H) in Tiva seed orchard. 
The maximum clone in Kibwezi seed orchard was ID49 (diameter), ID40 (tree height), and ID40 (D2H). Two 
clones (ID40, ID49) showed high growth rates in both seed orchards. 

  

1       2       3        4        5       6       7       8       9       10      11      12
Month  

Fig.4.  Conceptual diagram of seasonal stem growth pattern in Tiva. 
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Fig. 3. Stem growth pattern of Melia volkensii
measured by automatic dendrometer.
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The seed orchard was designed to have six replications, i.e. each clone was planted in six sites with 5 
individuals. To select the superior clones (which have high growth rate) and inferior clones (which have low 
growth rate), we compared the growth of each clone in six replications. The D2H was used as an index in 
this analysis. The ranking of each clone in each replication was calculated and averaged (table 3). It is likely 
that the high ranking clones had high ranking in all sites, and low ranking clones had low ranking in all sites 
(fig.5). 

 We used the average of all tree (Ave.), average of the 3 largest tree (Top3), and the largest tree (Top1) to 
rank them, and selected the maximum and minimum 8 clones as superior and inferior clones (table 4). 
Clones which were selected as 8 clones in each category were listed in table 4. 

 Clones which ranking was within 8 in both of three categories and two seed orchards were selected as 
candidate for superior and inferior clones. 

As a result, ID18, 27, 40, 44, 49 were selected as superior clone, and ID1, 31, 39, 54 were selected as 
inferior clone. 
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ID averaged
ranking

49 1 2 2 10 5 1 4
29 3 3 3 1 9 8 5
40 6 9 6 3 8 4 6
52 2 6 7 8 1 19 7
18 9 5 1 11 10 11 8
27 5 16 13 2 12 5 9
44 4 4 8 6 13 22 10
58 7 10 16 4 4 33 12
53 14 15 26 20 17 2 16
45 15 12 18 18 20 13 16
8 37 22 12 14 3 14 17
6 24 1 23 16 14 25 17
22 28 11 9 28 19 9 17
12 10 46 4 41 2 3 18
34 13 24 17 13 24 17 18
47 21 7 40 19 22 6 19
28 34 13 10 29 6 39 22
43 17 8 38 5 46 21 23
14 27 20 5 42 16 28 23
59 35 14 21 36 21 12 23
48 8 35 37 25 31 7 24
51 32 26 11 22 26 29 24
10 20 29 41 7 18 38 26
17 36 30 25 21 15 27 26
11 30 25 22 47 25 10 27
35 45 23 14 37 29 15 27
37 49 18 29 17 41 20 29
16 18 17 55 12 43 32 30
13 29 34 35 34 27 37 33
20 12 28 45 35 45 31 33
7 25 32 34 9 56 43 33
3 11 21 51 40 32 45 33
38 23 43 42 15 28 52 34
15 48 50 20 26 53 16 36
26 39 58 19 27 40 30 36
50 19 47 50 43 35 23 36
32 40 33 15 46 36 50 37
5 33 19 39 23 50 58 37
41 42 37 54 31 34 24 37
9 50 40 24 50 11 48 37
4 38 38 27 55 30 36 37
25 44 49 43 38 38 18 38
24 22 44 33 24 55 53 39
60 55 57 53 30 7 34 39
46 26 45 52 49 23 46 40
30 41 31 36 52 59 26 41
21 52 27 31 54 37 49 42
42 31 39 47 51 44 41 42
36 53 41 32 48 52 35 44
55 51 54 28 32 51 47 44
56 16 55 48 44 54 51 45
57 43 36 57 39 49 44 45
33 54 48 30 58 42 42 46
39 46 42 46 45 48 55 47
2 47 53 44 53 33 56 48
23 59 56 56 33 57 54 53
19 57 51 49 60 47 59 54
54 56 52 58 59 58 40 54
1 60 59 60 57 39 60 56
31 58 60 59 56 60 57 58
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3. Dispersal of disease tree 

[Activities] 

ID Code Transect Altitude (m) Ave. Top3 Top1 Ave. Top3 Top1 Ave. Top3 Top1 Ave. Top3 Top1

01001 VM-4 Voi-Mwatate 733 2 3 5 3 7 7

01002 VM-5 Voi-Mwatate 732 6 6
01003 VM-6 Voi-Mwatate 731
01004 VM-9 Voi-Mwatate 757
01005 VM-7 Voi-Mwatate 709
01006 VM-8 Voi-Mwatate 746 7 6

01007 VM-1 Voi-Mwatate 902
01008 VM-3 Voi-Mwatate 904
01009 VM-10 Voi-Mwatate 878
01010 VM-2A Voi-Mwatate 852
01011 KT-2 Katulani-Kavisuni 1043
01012 KT-1 Katulani-Kavisuni 1024 8 8

01013 KT-3 Katulani-Kavisuni 976
01014 KT-4 Katulani-Kavisuni 969
01015 KT-5 Katulani-Kavisuni 1044
01016 KT-6 Katulani-Kavisuni 906 8 8

01017 KT-7 Katulani-Kavisuni 930
01018 KT-8 Katulani-Kavisuni 1042 5 6 6 3 3 3

01019 MTA-10 Mutha-Inyali 643 4 4 3

01020 MTA-7 Mutha-Inyali 628
01021 MTA-15 Mutha-Inyali 557 7

01022 MTA-9 Mutha-Inyali 557
01023 MTA-6 Mutha-Inyali 649 5 5 6

01024 MTA-8 Mutha-Inyali 527 5

01025 MTA-12 Mutha-Inyali 537  
01026 MWA-2S Mwea Special 1097
01027 EMBD-2 Embu-Dams 1096 6 3 4 6 5 4

01028 MWA-1S Mwea Special 1099 8 7 6 5

01029 TSK-2 Mwingi-Tseikuru 2 2 2 8 7

01030 TSK-4 Mwingi-Tseikuru 934
01031 TSK-1 Mwingi-Tseikuru 1 1 1 2 5 6

01032 TSK-3 Mwingi-Tseikuru 646
01033 TSK-6 Mwingi-Tseikuru 960 8 7 8

01034 TSK-5 Mwingi-Tseikuru 983
01035 EmbD-7 Embu-Dams 1195 3 4

01036 EmbD-8 Embu-Dams 1186
01037 EmbD-6 Embu-Dams 1183 8 6

01038 EmbD-3 Embu-Dams 1138
01039 KT-10 Katulani-Kavisuni 1152 7 8 4 4 4 3

01040 KT-9 Katulani-Kavisuni 1128 3 4 7 1 1 1

01041 NUU-5 Mwingi-Nuu 672
01042 NUU-6 Mwingi-Nuu 664 6 2 1

01043 NUU-2 Mwingi-Nuu 656
01044 NUU-1 Mwingi-Nuu 641 7 5 5 2 2 5

01045 TSK-8 Mwingi-Tseikuru 992
01046 TSK-7 Mwingi-Tseikuru 991
01047 MTA-5 Mutha-Inyali 521  
01048 MTA-4 Mutha-Inyali 542 5 7 8

01049 MTA-11 Mutha-Inyali 510 1 1 1 4 4 2

01050 EmbIG-11 Embu-Ishiara-Gatunga 3
01051 EmbIG-6 Embu-Ishiara-Gatunga 850
01052 EmbIG-13 Embu-Ishiara-Gatunga 600 4 7 3

01053 EmbIG-7 Embu-Ishiara-Gatunga 792
01054 EmbIG-12 Embu-Ishiara-Gatunga 660 3 2 2 1 1 2

01055 EmbIG-5 Embu-Ishiara-Gatunga 789
01056 EmbD-5 Embu-Dams 1154
01057 EmbIG-10 Embu-Ishiara-Gatunga 708
01058 EmbIG-4N Embu-Ishiara-Gatunga 704 8
01059 EmbD-4 Embu-Dams 1131
01060 EmbIG-3 Embu-Ishiara-Gatunga 698

Candidate for superior clone

Cndidate for inferior clone

Table 4.  List of superior and inferior candidate clones
Inferior

Tiva Kibwezi Tiva Kibwezi

Superior
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A lots of trees planted in seed orchard were infected by some kind of disease. The color of stem skin near 
the ground turned brown and produced gum-like latex on its surface (photo1). To reveal the number of 
infected tree and distribution of infected tree in seed orchard, we conducted field survey. Additionally, we 
treated the infected trees by fungicide (photo 2). ‘Toppujin M peisuto (Japanese name)’was used as a 
fungicide. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[Results] 

Infected ratio 

The infected ratios in Tiva and Kibwezi were 11.9% and 6.0%, respectively. The fluctuation ranges of 
infected ratio among clones were 36.4%-0.0%, 16.7%-0.0% in Tiva and Kibwezi, respectively. Clones of high 

Photo 1. Appearance of the infected tree.
a: skin color turned to brown, b:gum production

a b

Photo2. Treatment of infected tree by fungicide
a: infected part, b: removal of the infected part, c: application of fungicide

a b c
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infected ratio in Tiva did not necessarily correspond to those in Kibwezi. Clones of high infected ratio did 
not necessarily show a high ratio in all replication site (data were not shown). 

. Distribution 

The infected trees were not randomly distributed. They were concentrated in some part of the seed 
orchard. The infected tree distributed on the upper part of Fig.6 in Tiva, and on the left and upper part of 
fig.7 in Kibwezi. These distribution patterns indicate that the fungi, which seemed to be the cause of this 
disease came not from the seedling (nursery) but from the planted site. 
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         Fig.6. Distribution map of infected and dead tree in Tiva seed orcharad 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig7. Distribution map of infected and dead tree in Kibwezi seed orcharad 
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4. Growth 
characteristics of 
Melia volkensii 

[Activities] 

To compare the growth characteristics of Melia volkensii with other useful tree species, we planted the 
seedlings of 5 tree species (i.e. Melia volkensii, Melia azedarach, Eucalyptus camaldulensisi, Gmeina 
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Fig.10.  H/D ratio changes of five useful tree species
planted in the Kitui center
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Fig.11.  Litter fall changes of five useful tree species
planted in the Kitui center

arborea, and Vitex payos) in Kitui center at Oct. 2012. Tree size (stem diameter and tree height) and the 
weight of litter fall had been collected in every two weeks.  

[Results] 

Tree height, diameter at 10cm height from ground level, and H/D ratio were shown in fig. 8, 9, 10, 
respectively. The ranking of tree height was E.c.>M.v=G.a>M.a.>V.p. and the ranking of diameter was 
G.a.>E.c.>M.a.>M.v.>V.p.. Tree height and diameter were not corresponded, then the H/D ratio was 
E.c.>=M.v.>G.a.>V.p.>=M.a.. About the litter fall (fig.11), there was not apparent difference among species 
so far.  

 

 

 

 

 

 

 

 

 

5. Set up of pressure chamber 

[Activities] 

A newly equipped pressure chamber was set up. We tried to connect the new chamber to the old air bomb, 
which was already equipped in Kitui center.  

[Results] 
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Fig.9.  Stem diameter changes of five useful tree species
Planted in the Kitui center
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Fig.8. Tree height changes of five useful tree species
Planted in the Kitui center
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Air bombs and compressor were already equipped in Kitui center (photo 3). The newly equipped pressure 
chamber could connect with the air bomb without problem (photo 4). However, the compressor was 
needed to be cleaned with the oil, I requested to the center to change oil and clean the oil room. 

Mr. Kigwa (C.P.) tried to use it (photo 5), and finally comfirmed there was no problem to use the new 
pressure chamber in Kitui center. 

 

 

  

Photo 3. Air bomb and compressor already
equipped  in Kitui center

Photo 4. Air bomb and pressure chamber 
connection

Photo 5 Measurement of xylem water potential
using the newly introduced  pressure chamber.
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Appendix 4-2-3. Report of short term expert (Drought tolerant) 

 

1.Itinerary 

 

2.Result of major activities 

● Preparation of the laboratory 

  Preparation of the laboratory was done for the experiment. The equipment for drought tolerant 
experiment was checked.  

 

● Instruction of the equipment  

  Instruction of polometer which is used to measure water condition of the leaves was done to the C/P.  

 

● Surgical treatment of the tree 

Some trees of the seed orchard were dead because of the decay at the grafting point. Therefore after 
removing the decayed parts from the tree fungicide was adopted. 
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Appendix 4-2-4. Report of short term expert (Drought tolerant) 

 

1.Itinerary 

 

2.Result of major activities 

● Preparation of the laboratory 

  Preparation of the laboratory was done for the experiment. The equipment for photosynthesis 
measurement was checked.  

● Instruction of the equipment  

  Instruction of the equipment used to measure photosynthesis of the leaves was done to the C/P.  

● Surgical treatment of the tree 

Some trees of the seed orchard are dead because of the decay at the grafting point. Therefore after 
removing the decayed parts from the tree fungicide was adopted. 
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Appendix 4-2-5. Report of short term expert (DNA analysis) 

 

1.Itinerary 

 

2.Result of major activities 

● Collection of the materials 

  The leaves of 30 Melia volkensii individuals in Kitui and 12 ones in Galana were collected. Supplemental 
collection will be done in Galana. As in these three years the leaves of 342 individuals from 12 populations 
were collected in total, the number of the material was thought to be almost enough. 

 

● Experiment in the laboratory 

  DNAs have been already isolated from 60 M. volkensii individuals by C/Ps. They have already mastered the 
SSR analysis, the most important method in this project. DNA genotyping in M. volkensii and Development 
of DNA markers in A. tortilis will be done.  
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Recommendation of Short-Term Experts “DNA Analysis” as follows; 

1. Sampling 

-  Sampling of Acacia tortilis has not finished yet. It should be achieved within this fiscal year (March 2014). 
In addition, if possible, sampling of Melia volkensii in Galana should be carried out. 

 

2. Experiments 

-  Primer screening of Acacia tortilis and SSR genotyping of Melia plus trees are high-priority task. They will 
be the most important output of this fiscal year. If those tasks complete, the next comes clone 
identification of grafted trees. 

 

3. Others 

-  We have to compile the list of reagents and consumables which will be used within this fiscal year. We 
have to order them within next quarter (December 2013). Regarding to the training of Genemapper, we 
reached the consensus of the necessity of training. 

It is recommendable to start gene flow studies in TIva and Kibwezi, firstly starting observation of flowering 
phenology. 
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Appendix 4-2-6. Report of short term expert (Breeding theory) 

 

1.Itinerary 

 

2.Result of major activities 

● Candidate site for progeny test in Melia volukensii 

  The number of the progeny test sites were planned 3 sites from each region, Kitui, Kibwezi and Embu. As 
the candidate sites were surveyed in this time, the sites will be determined in February 2014.  

 

● Wood property study 
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  After visiting Karura Regional Research Centre cooperation of the wood property study of Melia was 
requested to the Director and it was accepted. 

 

 

Recommendation of Short-Term Experts “Progeny Test” as follows; 

1. Compilation of Information/Data 

- Information and data should be compiled in a table so that we compare the candidate sites at a glance. It 
should contain the following items. 

Ownership (name of owner and contact person, acreage, etc. )  

Location (GPS data on altitude, latitude and longitude, County, District, etc. ) 

Access (distance from the nearest town, road condition, etc.) 

Environmental condition (soil, precipitation, slope, etc. ) 

Demonstration effects (interests of nearby farmers, etc. ) 

 Other remarks (exploitation, etc. ) 

 

2. Schedule 

- As the final decision would be made by February next year, information/data collection should complete 
by that time. 

- In Tiva and Kibwezi, preliminary preparation work should start in advance so as to get the picture of site 
establishing work.   
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Appendix 4-2-7. Report of short term expert (Disease control, Nursery 
management) 

 

1.Itinerary 

 

2.Result of major activities 

● Propagation plan and method of Melia plus tree 

  Total 2250 grafts are necessary for Tiva and Kibwezi seed orchards.  

  Improved grafting method was developed and instructed 

  Cutting was tried. 
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● Topping and pruning of Melia seed tree 

  Topping and pruning were adopted to some trees in the seed orchard. 

 

Recommendation of Short-Term Experts as follows; 

“Disease control” 

1 Inoculation Experiment 

-  Inoculation experiment should be done immediately to confirm the pathogenicity of the candidate 
pathogen (Lasiodiplodia theobromae) which was isolated from diseased parts of the affected trees, so 
that we could take appropriate measures efficiently. 
  Thanks to Dr. Njuguna and the Centre Director Kitui, the experiment can be conducted in Melia 
planting site in Tiva, under Dr. Njuguna’s guidance. The consensus was made on the experiment 
method that Dr. Sahashi proposed. 

 

2 Treatment (Sterilization, etc) 

-  Because pycnidia (spore) are formed in rainy seasons, uprooting of the dead trees should be done 
immediately, followed by sterilization.  

-  As for uprooting, all of the stems and branches of dead trees should be removed from the orchards 
and burnt. The fine roots and soil are not necessarily removed.  

-  Based upon the precondition of candidate pathogen (Lasiodiplodia), we should proceed with 
sterilization. Fungicides should be applied to the orchards. At the meeting in Kitui, specific fungicides 
were proposed as BENLATE, RIDOMIL and BAVISTIN. When we use these fungicides, side effects (or 
toxicity) of fungicides should be checked in a small number of actual trees before the application, even 
though the application methods comply with the manual. The sterilization should complete before the 
rainy season. The use of spreading agent in the fungicides is recommendable so as to extend the 
duration of its effect. 

-  The method that Prof. Gyokusen carried out on the infected trees seems worth doing, while the effects 
might be limited because of difficulties of complete elimination of infected tissue. The treatment can 
be recommendable if there would be enough labour, time and material (Topsin paste).   

 

“Propagation” 

1 Plus Tree Propagation 

-  First priority should be placed to plus tree propagation. 20 plus tree, which were additionally selected 
last/this year, should be grafted in September. The newly introduced method (rubber-band and wax 
method) is recommendable.  

 (Number: 20 plus trees x (@30+10 )x 2 sites =1600 ) 
-  The second priority is the supplemental planting for Kibwezi (about 500) and the dead trees (about 

200). The scions for Tiva and Kibwezi should be collected from each orchard respectively. If there is not 
sufficient number of scions in an orchard, scions from another orchard can be used. 
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-  The selection method of scion differs between being collected from seed orchard trees and collected 
from plus trees. The shoot in the former case is green, while the latter is dormant and relatively thick. 
Specifically, in the seed orchard, where most of the trees do not shed leaves at this season, the scion 
should rather be selected from those in the thin green branch if they are hard enough. In this case, the 
scions should be grafted as soon as possible after the collection, most hopefully on the very day of 
collection or at least the day after, because these scions cannot hold long –haul storage. 

-  Because we instructed the method from seed orchard trees in Kibwezi, but not in Kitui, it is 
recommendable to send Kibwezi staff, who know this method like Pius, to Tiva so that the staff would 
forward it there. 

-  Grafting would be done in both Kitui and Kibwezi. We should prepare the necessary facilities, material 
and equipment such as iron frame, refrigerator, temporary seedling bed, shading net. To minimize the 
risk of infection, rubber-band and wax method is recommendable. The nursery staff in Kitui and 
Kibwezi seemed to be well accustomed with the method. 

-  The planting in Kibwezi was conducted in January 2013 after relatively long period of hardening and 
the survival was good. We may consider that planting might be done at this timing. Further discussion 
is needed. 

-  The third priority is the preparation for the supplemental planting of infected trees, which would be 
done next year. One option is to use cutting. The preliminary trial of cutting was done in Kitui and 
Kibwezi and the results would be assessed and discussed in November by next short term expert (most 
likely Mr. Yamanobe). If the cutting would perform satisfactorily, it could be applied. As the survival 
ratio of cutting is expected as around 50% or less, the other option should be prepared in the 
meantime. We should start growing the root stocks so as to get the proper size root stocks early 
enough. If we collect and sow seeds in September, the root stock would be ready in April next year and 
we could advance the process of propagation. 

 

2 Seed Orchard Management (Pruning, etc) 

-  The planted trees in seed orchards need pruning and pollarding for the easy maintenance work, as well 
as the maximum seed production. Trial pruning and pollarding should be done in Tiva, as it was done in 
Kibwezi. Specifically, we select three (3) well grown, sound and non-infected trees then measure the 
height and take photographs first. The stem of these trees are cut at the height of 3 meter. The side 
branch of one of these trees should be pruned at the 50cm length from the stem. After completing, 
photographs should be taken. 
 The effects of the work would be assessed by next short term experts in November. 

-  The elongated branches in lower part of the tree seem not to contribute to the growth. It is 
recommendable to prune these branches and to apply topsin paste at the cut before rainy season. 
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Appendix 4-2-8. Report of short term expert (Drought tolerant) 

Expertise Name Term 
Drought tolerant Ass Prof Dr Koichiro Gyokusen 18.11.2013 ~ 27.11.2013 

 

1.Itinerary 

 

 

2.Result of major activities 

2.1. Stem growth phenology of Melia volkensii in Tiva pilot forest 
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[Activities] 

 To reveal the stem growth phenology of Melia.volkensii, we attached ten manual and four automatic 
dendorometers to stem of Melia trees growing in Tiva pilot forest at 31th. August, 2012. We continued 
collecting data and could get one year dataset (from Aug. 2012 to Nov. 2013) of tree growth. I detached 
five manual dendrometers and moved them to the newly established seed orchard in this time to start a 
new measurement, but four manual dendrometers and four automatic dendrometers were remained there 
to continue the measurement. About the automatic dendrometers, two individual trees of four attached 
trees fell down in the cause of a heavy rain in Nov. I detached all dendrometers and reset them to another 
three trees.     

[Results] 

Seasonal changes of stem growth and leaf phenology were shown in fig.1. The stem growth of tree No.1 of 
automatic dendrometer was shown as a representative data. 

 

 

Fig1. Leaf and stem growth phenology of Melia volkensii growing in Tiva forest station  

The line thickness means the extent of fluctuation of stem shrinkage.  

 

There were two times of leaf fall and leaf flushing seasons in one year. The leaf fall took place during Jan.-
Mar. and Jul.- Oct., and leaf flushing took place during Apr.-Jul. and Nov. - Jan.. There were also two times 
of stem growth seasons in one year, and they were corresponded to leaf phenology. Stem continued to 
grow during the leaf flushing seasons and stopped it’s growth during leaf fall seasons. The fluctuation 
magnitude of stem shrinkage which assumed to be an index of water stress became large in Jan. and May. 
It is recommended that these two months are available for drought tolerant research activity.  
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gate

Seed orchard in Tiva

B-1 B-2 B-3

B-5 B-6B-4

2.2. Physiological characteristic of superior and inferior clones 

[Activities] 

To reveal the physiological characteristics of superior and inferior clones, we started to measure the leaf 
phenology and stem growth phenology of several clones planted in Tiva seeed orchard. Six sets of 
automatic camera and manual dendrometer were attached to target clones, and data loggers for soil water 
and air temperature measurement were equipped (fig.2).  

[Results] 

We chose the target clones from Block2 and 3 of Seed orchard in Tiva (fig.3) because of the convenience of 
electricity and security. ID18, 27, 40, 44, 49 and ID1, 31, 39, 54 were 

 

 

  Fig.2 Set up of some equipments in Tiva                               Fig.3 Location of selected blocks 

    

already selected as superior and inferior clones, respectively, from the previous survey. ID40, 44, 49 and 
ID31, 39, 54 were chosen newly in this survey in view of the distribution pattern. We tried to find the target 
clones which were planted as neighbors and easy to set up the equipments. Tree size distribution of chosen 
clones in Block2, 3 was shown in fig.4. 

 

      Fig.4 Size distribution of chosen clones. Arrows show the target trees. 
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1.Itinerary 

Date Activities 
Nov 18 Depart Fukuoka 
Nov 19 Arrive to Nairobi, move to Kitui 
Nov 20 Tiva seed orchard 
Nov 21 Tiva seed orchard 
Nov 22 Tiva seed orchrad 
Nov 23 Embu and Mwingi 
Nov 24 Tiva seed orchard 
Nov 25 Tiva seed orchard 
Nov 26 Depart Nairobi  
Nov 27 Arrive to Fukuoka 
 

2.Result of major activities 

 

2.6. Set up of PAM chlorophyll fluorometer 

[Activities] 

A newly equipped chlorophyll fluoromer (PAM fluorometer) was set up. The control software (Wincontrol) 
was installed to PC and connection between PAM and PC was established. 

[Results] 

LED light sources, fiber optics, cables, leaf clip, etc. were all checked. Measurements of chlorophyll 
fluorescence can be conducted successfully. 

 

2.7. Measurements of chlorophyll fluorescence 

[Activities] 

The chlorophyll fluorescence parameter Fv/Fm was measured and compared between leaves from superior 
and inferior clones. The parameter indicates the potential quantum yield of photosystem II, which reflects 
so called ‘the degree of soundness’ of photosynthesis of a leaf. The Fv/Fm value in a healthy leaf is normally 
from 0.8 to 0.85. 

 

 

 

[Results] 

Appendix 4-2-9. Report of short term expert (Drought tolerant) 
Expertise Name Term 
Drought tolerant Dr. Michito  Tsuyama 18.11.2013 ~ 27.11.2013 
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The values of Fv/Fm parameter were 0.82-0.85 in all the clones selected (Table 1) and there was no 
difference in the values between the superior and inferior clones (three clones each). We are planning to 
continue this comparison for the coming year including dry seasons. 

 

Table 1. Values of the Fv/Fm parameter in superior and inferior clones of Melia volkensii 

Category Line (address) Fv/Fm ave. s.d. 

Superior 40 (23-15) 0.832 0.822 0.839 0.831 0.008 

 49 (23-14) 0.825 0.834 0.831 0.830 0.005 

 18 (23-13) 0.831 0.826 0.825 0.827 0.003 

Inferior 31 (23-12) 0.822 0.818 0.827 0.822 0.005 

 54 (29-15) 0.827 0.836 0.825 0.829 0.006 

 39 (38-15) 0.844 0.845 0.849 0.846 0.003 
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Appendix 4-2-10. Report of short term expert (Project management) 

 

Itinerary 

 

Result of major activities 

● General issues 

Most project activities were going well. 

● Nursery 

   Grafts were very well raising in both Kitui and Kibwezi nursery (Photo 1, 2). The grafting method was very 
improved to avoid disease infection. Cutting was tried but rooting was poor (Photo 3–5).  

● Seed orchard 

   From the inoculation study it is clarified that the disease in seed orchard was caused by a fungus by Dr. 
Njuguma, KEFRI tree pathologist (Photo 7-11). Fungicide spray will be done soon. In seed orchard some 
infected trees recovered (Photo 12-16). The trees of the seed orchard was growing well and show various 
tree shapes (Photo 18-23). Pruning was adopted some trees in seed orchard (Photo 24-26). There were a 
lot of fruit setting in the 3 years old seed orchard (Photo 27-30). Management house of seed orchard was 
on construction (Photo 31, 32).  

● Candidate site for progeny test 

   Three candidate sites for progeny test was surveyed. All of them were suitable land and access condition 
(Photo 33-40). 
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● Farmer growing Melia volkensii 

   Two farmers who were growing M. volkensii were surveyed. One farmer are growing around 10,000 trees 
in his land (Photo 41-45). He was also growing seedlings in his nursery and produced seeds. Another farmer 
was less scale but very interested to grow M. volkensii  (Photo 46-51). 

 

Photo 1-2. Well growing grafts in the nursery 

 

 

Photo 3-5. Cutting experiment Photo 6. Candidate site for nursery expansion 
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Photo 7-11 Inoculation study by Dr. Njuguma laboratory 
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Photo 12-16. Recovery of infected trees in the seed orchard 

 

 

Photo 17. Damage by mite 
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Photo 18-23. Various tree shapes in the seed orchard 

 

Photo 24-26. Pruning experiment in the seed orchard 
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Photo 27-30. A lot of fruit setting in the 3 years old seed orchard 

 

 

Photo 31-32 Management house of seed orchard 
 

 

 

Photo 33. Kitui campus of Kenyatta University 

Photo 34. Candidate site for progeny test beside the Kitui campus 
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Photo 35. KARI  

Photo 36. Candidate site beyond the experimental field of KARI 

 

Photo 37. Arid vegetation in the candidate site in KARI 

Photo 38. Good access from the main road 

 

Photo 39. Candidate site of private land Photo 40. Fertile soil in the site 

 

 Photo 41. The farmer (third person from the right) 
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Photo 42-44. Growing Melia volkensii 

 

Photo 45. Big tree of  estimated around 15,000 s. 
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Photo 46-51.The Musawas. 
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Appendix 4-2-11. Report of short term expert (Propagation, Nursery 
management) 

 

1.Itinerary 

 

2.Result of major activities 

● Selection of Melia volkensii plus tree 

   The improved grafting method was very successful. There was no damage on the grafts. Grafting using 
green shoots was also successful. 

● Planting in Melia volkensii seed orchard 

   The newly selected plus tree grafts were planted in both Tiva and Kibwezi seed orchards. In each seed 
orchard the grafts were kept in the shade until planting. Ten litters of water were provided for each graft. 

● Disease in the seed orchard 

   The disease was not expanding in the seed orchard. Burning treatment of severe damaged tree and 
fungicide spraying are thought to be necessary to cope with the disease.  

● Seed orchard management 

   Pruning experiment was conducted in the 3 years old seed orchard. Two methods, strong and medium 
pruning treatments were adopted. 
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Appendix 4-2-12. Report of short term expert (Breeding theory) 

 

1.Itinerary 

 

2.Result of major activities 

● Progeny test sites in Melia volkensii 

  The test sites were determined to establish in Kitui and Kibwezi. Another site will be established under the 
different climate condition. Seed procurement and seedling raising plans for the progeny test sites were 
discussed.     

● Plus tree selection of Acacia 

   The seeds from 8 plus trees are stored in KARI GENE Bank. 

● Wood property study of M.volkensii 

  Samples for wood property study were decided. Wood property of plus trees will be surveyed using old 
seed orchard in Tiva. 
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Appendix 4-2-13. Report of short term expert (Project management) 

 

1.Itinerary 

 

2.Result of major activities 

● Joint Coordinating Committee 

In the morning the members visited seed orchard at first, and then the meeting was held in the 
afternoon. The minutes of the previous meeting was confirmed. The project activities were presented by Dr. 
Muturi, Mr. Ozawa and Dr. Kondo. Demonstration of the superior seed and seedling was discussed. 

Participants 

- Mr. Gideon Gathaara (Chairperson) 
Conservation Secretary, Ministry of Environment, Water and Natural Resources 

- Mr. Ephraim Muchiri 
Deputy Director, Forest Conservation, MoEWNR 

- Mr. Robert Gitonga Economist, Treasury, Ministry of Finance 
- Dr. Gabriel Muturi Project Manager, KEFRI Muguga 
- Mr. Jason Kariuki Assistant Project Manager, KEFRI Muguga 
- Dr. James Ndufa Field Manager, KEFRI Kitui 
- Ms. Josephine Msyoki  Assistant Field Manager, KEFRI Kibwezi 
- Mr. Kazuhiro Goseki JICA HQs  
- Mr. Jun Watanabe JICA HQs  
- Ms. Meri Fukai Project FormulationAdviser, JICA Kenya Office  
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- Mr. Makoto Ozawa Chief Adviser, JICA 
- Mr. Masaki Narumi Coordinator, JICA 
- Dr. Teiji Kondo FTBC 

● Seed orchard 

   Trees were growing very well in both Tiva and Kibwezi seed orchards. In Kibwezi seed orchard yellow 
spots on the leaves were found in many trees. Same leaves were taken to show the tree pathologist in 
KEFRI.  

● Farmer Field School (FFS) 

   KFS held FFS as one of the extension activities. We visited one village and they have compared Mango 
varieties. Two tree species, Grevillea robusta and Melia volkensii have been also compared in their growth. 
It is thought to be useful to demonstrate superior Melia seedlings in FFS. 
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Project on Development of Drought 
Tolerant Trees for Adaptation to Climate 

Change in Drylands of Kenya

The Third Joint Coordinating Committee Meeting
12th February 2014, Kitui, KENYA

PROJECT DURATION
2012 - 2017

Presenters: KEFRI, FTBC & JICA

1    Project Outline
2 Results of FY2013  (The Second Term)

and Plan of FY2014 (The Third Term) 
a)  DNA Analysis 
b)  Tree Breeding
c)   Extension 
d)  Training in Japan

3 PO and APO

2  

Project Duration, Implementers, Beneficiaries & 
Target Area

Project Period 5 years; From July 2012 to June 
2017

Project 
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, Embu

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. 

Population 
identification

DNA analysis

DNA analysis

Specimen 
collection

Population 
mapping

Seed orchard 
establishment

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

Data analysis

Application

y

o Population analysis
o Multi phase analysis

o Genetic diversity 
conservation strategy

o Draw up distribution range 
of superior breed variety

Plus tree selection

Seed, scion 
collection

Seed 
collection

Seed Stand 
establishment

Demo 
Forest

Select superior 
family

Seed 
production

Seed 
production

Next cycle of breeding generation

Tree Breeding Drought tolerant

Morphology, 
phonology 
physiology 

study

Extension

Select index

Seed distribution

Propose 
Distribution 

system

Market 
research

Seed 
distribution 

guideline (Draft)

Extension 
materials

Seminar, Third 
country training

Seed 
distribution 

guideline (final)
Improve seed 

orchard

S
r evaluation

Progeny 
test

MeliaAcacia

T B didi Drought toleran
The project outline

5

2 Results of FY 2013 / Plan of FY 2014

6

A:    DNA Analysis
1. Delineate Melia volkensii and Acacia tortilis 
populations

A total of 310 Melia and 390 
Acacia  have been mapped 
and sampled.

•DNA research protocol was compiled 
and issued.
•A total of 192 microsatellite markers were 
developed in Acacia and 18 selected for further 
screening.
•Analysis on genotypes of collected samples is on 
going

7

2: Determine genetic diversity of Melia volkensii 
and Acacia tortilis populations

8

Basic Molecular Techniques 

To be used in 3rd Country 
training
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9

• To collect specimen and geographical information 
(continued)
(target; 2 Melia and 3 Acacia populations ) 

• To compile the gathered information on the 
distribution of both species

• To screen markers of Acacia tortilis (continued)
• To analyze genotypes of Melia by using 

developed markers

Plan of FY 2014 (The Third Term)
- Overview of FY 2013
Raising of Melia rootstock at Kitui Centre

Scion collection from 20 newly selected Plus Trees in 4 
transects, as well as from existing trees, in October and 
November 2013

Grafting of 72 scions for each of the 20 PTs. For 
supplementary planting of existing PTs, grafting conducted 
additionally   

Planting of a total of 800 grafted seedlings (from 20 plus 
trees X 30 grafts each and supplementary planting) at Kitui 
Seed Orchard in January 2014

Planting of a total of 1200 grafted seedlings at Kibwezi 
Seed Orchard in January 2014

21 Acacia PTs were selected 

2 b)  Tree Breeding

Status and projection of Melia scions collection

Areas of scion 
Collection

2013:
3 Transects

Areas of scion 
Collection

2012:
7 Transects

2014 Target
3 transects

Grafting of Melia

Grafting was done simultaneously with scion collection from 
the end of October to November 2013 
A total of 2800 grafts were done at Kitui RRC and Kibwezi 
Station

Grafted seedlings under shades

Nursery at Kitui RRC

Nursery at Kibwezi Station

Grafting

Planting of Melia Orchards
Planting was carried out in Kibwezi from 25th -27th January 
2014. 1200 clonal grafts were additionally planted in a design 
that will maximize crossing rather than self pollination among 
clones.
In Kitui, planting was done from 29th -30th January, with 800 
clonal grafts.

Tiva Seed Orchard,  Kitui

Planting View from the Observatory Tower

Tree breeding operation in Melia volkensii

14

Additional planting in seed orchard in 2014

Location Number of 
Families to plant

Trees per 
Family

Number of  Trees 
to plant Remark

Kitui 20 30 600
Supplementary planting for 

dead trees

Kibwezi 20 30 600
Supplementary planting for 

dead trees

Plan of FY 2014 (The Third Term)

Operationalization of  Progeny Tests 

15

To evaluate the performance of Plus Trees in the different ecological zones

OBJECTIVES

DESIGN

- Approx. 60 available clones of PT be used
- Schedule

Seed collection : April~July
Raising seedlings: August ~ November
Planting: November ~ December 

- One progeny test site each in Kitui and 
Kibwezi

- Based on relevant factors (#), additional 
test sites to be established

(#: e.g. land availability, demonstration 
impact, ease of management, etc.)

15

s in the diffeerent ecologicall zones

d

Project Target Areas
Record of Discussion (May 2012) 

16

Appendix 1  Project Description
OUTLINE OF THE PROJECT

3 Project Sites and Beneficiaries
Project Sites: Muguga (KEFRI HQs), Kitui, Makueni, 

Garissa, Embu
Beneficiaries: Inhabitants of ASALS of Kenya

Kitui, Makueni, Embu, Tharaka-Nithi, Taita Taveta, 
Kilifi 

Candidate Place for Progeny Test sites (County-wise):
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Survival

Progeny Test

Growth

Straightness

Wood 
Property

Height, Diameter

Survival rate

Length of clear bole

Density, Hardness, 
Bending strength, etc. 

18

Evaluation of Wood Properties 

Wood Property

Standing Tree Timber

Tree Sonic_ MOE
Pilodyn_Density

Bending strength
Shear Strength

Compressive strength
Hardness

Breeding Extension

Year Number Note

2013 21 Selected

2014 79 To be selected  by October  

Number of plus tree selection (Acacia tortilis)

Establishment of Acacia tortilis Seed Stand 

- Seed Stand: Tiva field station and Kibwezi sub Research Station

- After the completion of seed collection, raising the seedlings for 
Seed Stand starts.

19

Tree breeding operation in Acacia tortilis

2013 Acacia 
tortilis 

selections
(21)

2014 Target 
sites

Status and projection of Acacia tortilis Plus Trees selection
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Development of criteria for evaluating variation of drought 
tolerance in Melia
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Clonal variation in growth
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Chlorophyll fluorescence measurement

Data collection on the characteristics of photosynthesis in 
fast growing and slow growing clones

•Young leaves determined, cut and dipped in cold water
•Transported to lab for analysis and stored in dark room for 2hrs
•Chlorophyll fluorescence measured at specified light intensity 

Collected leaves

In dark room 
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1  Market research 
2 c)  Extension

To review, analyze and document the current status  of seed and 
seedling production and distribution of Melia, as well as utilization 
of timber

OBJECTIVES

- Pre-test in Tharaka-Nithi (Jul. 2013)
- Main Survey in Taita Taveta, Makueni, Kitui and Embu (Sep. 2013 –
Oct.2013)
-A total of 211 Seed/Seedling enterprise and 213 Timber enterprise were 
interviewed. 

IMPLEMENTATION

Interview to a seed collector / a nursery owner 26

The Guideline for supplying the quality seed and seedling would 
be done, based upon the results of research.

2  Production and distribution of guideline

Processing  by pit saw 

- Melia producers, as well as distributers, have keen interests on 
the species in general.

- Melia volkensii enterprises have a great potential to improve the 
livelihoods of the dry land communities. 

- The report is underway for finalization.

Plan of FY 2014 (The Third Term)
Activity 3 (Supply chain of quality seed and seedling)
1  Market research

- Analysis and compilation of results of market research

2  Developing production/distribution guideline
- Developing of tentative guideline, based upon the market 

needs grasped

Activity 4 (Extension of quality seed distribution system)
1  Preparing training materials
2  Brochure Distribution

- Discussion on the structure and contents
- Production of materials  

27 28

Course Participant 2012 2013 2014
Project management PD 9 15

PM 23 15
DNA analysis 55 39 30

55 39 30
Breeding theory 41 23 30

41 23 30
Breeding tech 27 23

27 23
Drought tolerant 30

30
Dissemination 30

30
Total Persons 8 8 8

Days 278 226 210

2 d)Training in Japan 

‘A Total of 8 Trainees From 
KENYA Trained on Cutting-
edge Tree Breeding 
Technology in FTBC and 
Kyushu University’

RINSEI NEWS  <7th Aug. 2013>
(Forestry Journal in Japan) 

Side Event in TICAD V
(1st Jun. 2013, Japan)

Director’s Presentation

Presentation on The Sustainable Management 
of Arid and Semi-arid African Forests Through 
the Promotion of Community-based Approach

Displayed Melia

Side Event in UNCCD
(26th Sep. 2013, Namibia)

Thank you

31

Planting Team in Tiva, Kitui  30/01/2014

 



119

 

 

†

†



120

 

 

 
 
 
 
 

†
◊

† † † † †
‡ ‡

◊



121

 

 
 



122

 

 
 
 



123

 

 
 
 



124

 

 
 
 



125

 

 
 
 



126

 

 
 
 



127

 

 
 
 



128

 

 
 
 



129
 

 
 
 



130

 

 
 
 



131
 

 
 
 



132

 

 
 


	Cover
	Contents
	Chapter 1 Outline of the project
	Chapter 2 Basic Policy of the project implementation
	Chapter 3 Progress of Contract Works Implementation
	Chapter 4 Achievement of  the project purpose
	Chapter 5 Recommendations for achievement of overall goal
	Chapter 6 Information activites
	Appendix
	Appendix 1 Project Design Matrix (PDM)
	Appendix 2 Flow chart of the project outline
	Appendix 3 Plan of operation
	Appendix 3-1 Plan of operation for project activiities
	Appendix 3-2 Annual Plan of Operation (APO2012)
	Appendix 3-3 Annual Plan of Operation (APO2013)
	Appendix 3-4 Annual Plan of Operation (APO2014)
	Appendix 3-5 Annual Plan of Operation (APO2015)
	Appendix 3-6 Annual Plan of Operation (APO2016)

	Appendix 4 Summary of activities, FY2012-FY2017
	Appendix 4-1 Achievement of short term expert in 2012
	Appendix 4-2 Achievement of short term expert in 2013




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /JPN <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


