








 ................................................................................ 1 
 ........................................................................................... 1 

 ....................................................................................... 2 
 ................................................................................................................2 

 ..................................................................................................2 
 ........................................................................................................ 2 

 ....................................................................................... 2 
...................................................................................................... 2 

C/P  ............................................................................................................... 2 
 ................................................................................................................... 2 

 .................................................................................................. 3 
 ......................................................................... 4 

 .............................................................................................. 4 
 .........................................................................................................4 

 .......................................................................................................................4 
 .......................................................................................................................4 

 ........................................................................................................ 5 
 .............................................................................................. 5 

 .......................................... 5 
 ................................................................... 5 
 ................................................................... 6 

 .............................................................................................. 7 
 ..................................................................................................... 8 

 .............................................................................................. 8 
 .......................................................................................8 

.............................................................................................................8 
 ................................................................................................................8 

 .................................................................9 
 .................................................................................................... 9 

 1  ........................................................................................ 9 
1.0  ......................................................................... 9 
1.1 Melia volkensii Acacia tortilis  .......................................................... 9 
1.2 Melia volkensii Acacia tortilis  ............................ 9 
1.3 Melia volkensii Acacia tortilis  ........... 10 

  ...................................................................................... 10 
2.0  ........................................................................................ 10 
2.1 Melia volkensii  ..........................................................................11 



.

2.2 Melia volkensii  ................................................11 
2.3  ............................................................... 12 
2.4 Melia volkensii  .................................... 13 
2.5 Melia volkensii  ................................................................................ 15 
2.6 Acacia tortilis  ........................................................................... 15 

3  ......................................................................................... 16 
3.1  .................................................... 16 
3.2

 ...................................................................................................................... 16 
3.3  ........................................................................................... 16 
3.4  ................................. 16 

4  ......................................................................................... 16 
4.0  ...................................................................................... 16 
4.1 Melia volkensii  ............................................................................... 16 
4.2  .......................................................................................................... 17 
4.3 NGO  ........ 17 
4.4  ................................................................................................... 17 
4.5  .............................................................................................................. 17 

 ........................................................................... 18 
 .................................................................................. 18 

 .............................................................................. 19 
 ........................................................................................................... 19 

 .................................................................................. 19 
 .......................................................................................................... 20 

 ..................................................................................................................... 20 
. TICAD  ................................. 20 
.  ..................................... 20 
.  .............................. 21 

 
                                                                   23 



1

 

 



2

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 
 
 



3

 

Melia Orchard/PTS/Acacia Seed Stand

Kibwezi Orchard/PTS/ASS 

Tiva Orchard(
PTS  
ASS  

Nairobi 

Total Project site area: 52.4ha (including buffer zone)
Kibwezi: 22.7ha  Tiva: 19.9ha Marimanti: 2.7ha Kasigau: 2.7ha
Sub-PTS each site 0.5ha Total 2ha      
Melia total plantation: approximately 13,000 trees
Acacia total plantation: approximately 5,700 trees
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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 

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  

 
1. Sufficient budget is 

allocated for extension 
activities.  

2. 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. 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.  

Outputs 
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 

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) 
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.  
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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  
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Appendix 3  

Appendix 3-1 

(Plan of operation) 

† † † † † † †
‡ ‡
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Appendix 3-2  

Annual Plan of Operation (APO2012) 

† †
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Appendix 3-3 

Annual Plan of Operation (APO2013) 
 

†
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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) 
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Appendix 4 Summary scheet 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 1  

Appendix 4-1-1 ( ) 
 

 
 
 

 
 

8 23  15  Nairobi  
  24   9  JICA  

                11  KEFRI Chikamai Kigomo  
12  KEFRI  (Kariuki ) 

25         
26          Kitui  
27   Kiui Regional Research Centre  

 (Nudufa Kariuki Muchiri ) 
Kiui Regional Research Centre  

28  Tiva Pilot Forest Station  (
) 

Tiva Pilot Forest Station  
29  Kitui Kitui 2 80  

Mutha  Mutha 10 80  
30   Kiui Regional Research Centre  

160    
31  Kibwezi  

Nairobi 2  
9 1   Nairobi  

 2      
 3 KEFRI Chikamai Kariuki

 
  

   
  22.8.2012~5.9.2012 
  22.8.2012~5.9.2012 

 
 

1.   
(1)  Kitui Melia volkensii  

Kitui Regional Research Centre Ndufa Tiva Pilot Forest 
Starion Melia volkensii 

Kitui Regional Research Centre 
 

KEFRI 
 

Tiva Pilot Forest Starion
 

  2012 2 1
6

45cm 2
6
 

60 30 2 3,600
60 C/P 80

60 80 4,800  

70 30
 

 
 

2

2 8  

 
20 8 20

160 1 80
2  

 2
2

 
25km 1 Kitui 2 

Mutha 100km 3 Mutha 10 
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KEFRI
 

5mm

80 4 1
 

 8 KEFRI 1 80
2 1 1

2 160
 

2 70
2 30

 
 

11 30-40cm  
 

 
 

 

 
 10

 

45cm 45cm
 

gravel  
 100 1 30 3,000

6m 6m 300m 360m 10.8ha  
12m

1.2m
KEFRI

2
KEFRI

 

10,000L 2
10 KSh  

 
(2)  Kitui  

2
3  

C/P
 

 

 
 

 
10

 
 1
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1

KEFRI KEFRI
20 KSh

 
 

KEFRI

2013 2
 

 C/P

 

 
 
(3)  Kibwezi Melia volkensii  

Kbwezi Sub Centre 2
820m  

1
 

 20

KEFRI

 
15

3

2  

2
 

 10

 
 
(4) KEFRI  
 KEFRI  

 
 

9 3 5 60  
 

10
11

Sticking and pitting
11 80 60

 
 

 
 

 
 

 

(1)   
11 12

 

 
(2)  

 
(3  

2012
5 10

11 20 2013 8
2012
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2013
 

 

(1) 
12

 

1.2m 4m
C/P  

(2) 2
2,000KSh  

(3) 2013 2 2013
2013

 
  

Appendix 4-1-2 ( ) 
 

   
  25.8.2012~2.9.2012 
  25.8.2012~2.9.2012 

 
 

 

 
 

 
1. 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.) 

Augast 2012 Short -term Experts)
Drought Tolerance

Duration 2012.08.25-2012.09.02
Member Dr Koichiro Gyokusen

Dr Eiji Gotoh

AM PM
22:00
Departure (Tokyo)
 

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

     Meeting with Mr.Muturi at Nairobi
Nairobi to Kitui via KEFRI HQs
Courtesy call to KEFRI HQs Movement from Nairobi to Kitui Kitui

      Field survey of Melia stands in Tiva pilotforest       Field survey of Melia stands in Tiva pilotforest
      Meeting Kitui

Setting  of dendrometer Setting  of dendrometer Kitui

  
Setting  of dendrometer       Survey of clonal variation in seed orchard Kitui

       Seedling preparation for  physiological measurement 
Setting of dendrometer       Survey of laboratory conditions Kitui

16:40
Kitui to Nairobi Departure (NAIROBI)

17:35
Arrival (TOKYO/NARITA)

KEFRI Staff Dr. Kigwa(Garrisa)
Ms. Balla(Kitui)

9.2 (Sun.)

8.29 (Wed.)

8.30 (Thu.)

8.31 (Fri.)

8.25(Sat.)

8.26 (Sun.)

8.27(Mon.)

8.28 (Tue.)

9.1(Sat.)
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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. 

 
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.

 
 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)

 
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. 
 

 
 
Table 2 Leaf, flower, and fruit conditions of selected plus clones of Melia volkensii 

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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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

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 

 
8.31(Fri.) 

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

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 

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 

Tent for grafting

Entrance

Melia grafting area

Fence

Planting area
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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. 
 
  

Appendix 4-1-3 ( ) 
 

   
  22.9.2012~29.9.2012 
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JCC  

JCC Agenda Staff Assignment KEFRI  
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Appendix 4-1-4 ( ) 
 

   
  24.11.2012~9.12.2012 

  24.11.2012~9.12.2012 
  24.11.2012~9.12.2012 

 
 

11 25  15  Nairobi  
   26   9  JICA  

                11  KEFRI Chagala  
  Kitui  

 27   Kiui Regional Research Centre  
 ( Ndufa Muturi Kariuki

 ) 
Kiui Regional Research Centre  

 28 Tiva Pilot Forest Station  
 12 1  

12  2 Kiui Regional Research Centre  
  3  Tiva Pilot Forest Station  

4 Tiva Pilot Forest Station 
DNA  

5        Kibwezi  
Nairobi  

      6 Nairobi  
  7  10  KEFRI Chikamai  

11  KEFRI  
( Muturi Machua Kariuki

  
      8  
 

 
(1)  Kitui Melia volkensii  

Kitui Regional Research Centre Ndufa  Tiva Pilot Forest 
Starion Melia volkensii 

 
1 Sticking & Pitting

Sticking

Pitting  
2 Labeling

  
2

 
3 KEFRI

Backfilling Bottle-Watering Backfilling

Bottle-Watering
KEFRI

Bottle-Watering
30cm

 
4 KEFRI

2.0m

 
5

 
 

6 10,000L
 

7
3 Tiva

2 1

 
8) KEFRI 1 ( ) 5 6 1

 
9)

KEFRI  
10)  

 
 
(2)  Kitui Melia volkensii  

 
1) Bottle-Watering

 
2)

”Remove-Bud” or “Bud 
Pruning” 

3)
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(3)  Kibuwezi Melia volkensii  
Kitui Regional Research Centre Kibuwezi Centre 

Melia  
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Appendix 4-1-5  
 

   
  26.11.2012~9.12.2012 
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4. GIS  
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Appendix 4-1-6 ( ) 
 

   
  11.12.2012~24.12.2012 
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Appendix 4-1-7 ( ) 
 

   
  24.1.2013~14.2.2013 
  24.1.2013~4.2.2012 
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Appendix 4-1-8 ( ) 
 

   
  1.26.2013 ~ 3.2.2013 

 
1. Schedule 

 
 
2. Avtivities 
01.28 (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.)

 
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 themometer.  
 
01.29 (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. 

[Results] 
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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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 
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Fig.2  Diurnal changes of stem radius of Melia volkensii

Time (day)

early morning. The reason of the difference is not known in this instance.   
 
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. 
 
[Results ] 
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. 
[Results ] 
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. 

0
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 [Results] 
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. 
[Results] 
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. 
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Photo 5. Leaf copy of 6 clones.  
 
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) 
  

Appendix 4-1-9  ( ) 
 

   
  5.2.2013~14.2.2013 
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