Appendix 5-2 Training in Japan 2013
Appendix 5-2-1 Report on Training in Japan (DNA analysis)

1. Outline of training course
(1) Name of course  “DNA analysis” (J13-21680)
(2) Period From June 9™ 2013 To July 13t 2013
(3) Participants ~ Mr. OMONDI Stephen Fredrick , Mr. MUNGAI John Gicheru

2. Results
(1) Achievement
- Trainees obtained necessary skills of DNA analysis such as identification of microsatellite
markers.
- Substantially trainees got understandings of the genomic DNA extraction, a couple of
PCR method, cloning, plasmid DNA extraction, sequencing reaction and etc.
- Trainees studied many relative issues of tree breeding and understand the importance
of DNA analysis for tree breeding activities.

(2) Main contents

Period Contents Organization

June 10 Briefing FFPRI

June 11 Briefing, preparation FTBC

June 12~14 DNA extraction FTBC

June 17~21 Genetic analysis by using SSR marker FTBC

June 24~28 DNA analysis of chloroplast FTBC

July 1~2 Final lecture and presentation FTBC

July3~5 Lecture of population genetics and ecology Gihu Univ,

Forest Academy in Gihu
July 9~11 Lecture and training of subtropical species FTBC-Iriomote
breeding

3. Evaluation
(1) Composition
In order to economize the training time, the training curriculum skipped basic lecture
based on trainees' back ground experience. Lecturers tried to compose ideal curriculum,
and to combine laboratory experiments and its description for each step. Mr OMONDI
presented outlines of forest in Kenya and so on at Gifu University and FTBC. They
exchanged their view of forest sector and the importance of mutual cooperation.

(2) Involvement
This course is designed as OJT like curriculum, thus trainees were involved very much.

(3) Facilities, training materials
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FTBC provides necessary facility to the trainees. Lecturers use latest model of
apparatus such as multi channel pipette. Lecturers prepared necessary materials for
training course.

(4) Selection of trainee
Responsible counterparts are selected as trainees, and they are earnest, and have a
good patience.

(5) Application of training result
This course dedicated for rapid skill up of DNA analysis because of sequencing
machines was provided by Japanese Grant Aid in 2012.

(6) Environment of trainee
Trainees tried to communicate with FTBC staffs.

(8) Other remarks
In order to accelerate SNP marker identification, large size deciphering may be applied
by using next generation sequencing technology. With preliminary data of chloroplast
DNA, trainees can focus on the target area and proceed SNP identification by using
equipped sequencer.
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Appendix 5-2-2 Report on Training in Japan (Breeding theory)

1. Outline of training course

(1) Name of course “Tree Breeding Theory” (J13-21679)

(2) Period From June 9th 2013 To June 29th 2013

(3) Participant Dr. NDUFA James Kamri, Mrs. MUSYOKI Josephine Kamene
2. Results

(1) Achievement
- Trainees rechecked theory and technology of tree breeding, especially nursery
management and procedures of progeny test stand .
- Trainee observed most of key techniques of project implementation.

(2) Main contents

Period Contents Organization
June 10 Briefing FFPRI
June 11~13 Briefing, lecture of breeding theory, training of FTBC
seed orchard management
June 14~19 Visit of pilot forest station, elite tree, nursery, seed | FTBC-Tohoku,
orchard and training facilities FTBC etc
June 20 Lecture of breeding theory, training of breeding FTBC-Tohoku,
FTBC
June 21 Presentation FTBC
June 24 Briefing Kyushu Univ
June 25~26 Training of breeding(tissue culture) Kyushu Univ
June 27~28 Forestry facilities tour Kyushu Univ
3. Evaluation

(1) Composition
Training curriculum consists from general guidance of tree breeding activities, basics
of breeding theory, field exercise of tree breeding, scientific analysis, and field
observation of tree breeding application.

(2) Involvement
Trainee attended the training course with eager interest, and self-evaluated their
achievement. Most of lectures and exercises are including many practices with questions
and answers session.

(3) Facilities, training materials
FTBC provided necessary facilities for trainees. Lecturers prepared and provided

necessary training materials.

(4) Selection of trainee
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Trainees are the main staff member of the project, and in charge of tree breeding
section of KEFRI. They are responsible for the seed orchard construction.

(5) Application of training result
This course dedicated for obtaining tree breeding theory. Trainees had to continue
seed orchard construction just after the training, and at the result, it shows reasonable
progress.

(6) Environment of trainee
Trainees tried to communicate with FTBC staffs.

(7) Other remarks
None.
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Appendix 5-2-3 Report on Training in Japan (Propagation)

1. Outline of training course

(1) Name of course “Propagation Technology for Kenya tree breeding project” (J13-
21678)
(2) Period From June 23rd 2013 To July 13th 2013
(3) Participant Mr. OTHUONI Samuel Auka, Mr. MUSAVA Ezekiel Kyalo
2. Results

(1) Achievement
- Trainees studied basic technology of tree breeding, especially grafting propagation and
nursery management.
- Trainees and FTBC staff who are appointed as JICA expert discussed project
implementation directory.

(2) Main contents

Period Contents Organization

June 24 Briefing, Lecture of plant physiology Kyushu Univ

June 25~26 Tissue culture training Kyushu Univ

June 27~28 Forestry facilities tour Kyushu Univ etc

July 2~8 Lecture and training of breeding, FTBC-Tohoku
nursery management

July 9~12 Field trip to private nursery and man-made forest FTBC-Tohoku
management

3. Evaluation
(1) Composition
Training curriculum consists from general guidance of nursery management and
propagation techniques. Lectures and exercises are mixed and matched alternately in
order to keep trainees interest. Each subject covers large range of techniques, therefore
lecturers tried not to concentrate the lectures in one time.

(2) Involvement
Trainee attended the training course with eager interest, and self-evaluated their
achievement. Most of lectures and exercises are including many practices with questions
and answers session.

(3) Facilities, training materials
FTBC provided necessary facilities for trainees. Lecturers prepared and provided

necessary training materials.

(4) Selection of trainee
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Trainees are the in charge of nursery management section of KEFRI. They are
responsible for the grafting propagation for seed orchard construction.

(5) Application of training result
This course dedicated for obtaining nursery management and grafting propagation
skill. Trainees had to start grafting propagation of candidate plus trees just after the
training, and at the result, it shows reasonable progress.

(6) Environment of trainee
Trainees tried to communicate with FTBC staffs.

(7) Other remarks
Non
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Appendix 5-2-4 Report on Training in Japan (Drought tolerant)

1. Outline of training course

(1) Name of course “Drought tolerant for Kenya tree breeding project” (113-21677)
(2) Period From June 23rd 2013 To July 20th 2013
(3) Participants Mr. KIGWA Bernard Kimani, Mr. MUCHIRI David Kimani

2. Results

(1) Achievement
- Trainees studied practical technology of drought tolerant, especially tree growth
phenology.
- Trainees studied many relative issues of drought tolerant activities.

(2) Main contents

Period Contents Organization
June 24 Briefing, lecture of plant physiology Kyushu Univ
June25~26 Tissue culture training Kyushu Univ
June27~28 Forestry facilities tour Kyushu Univ etc
July1~10 Measurement of photosynthetic capability Kyushu Univ
July11~12 Forestry facilities tour FTBC-Kyushu etc
July16~18 Measurement of photosynthetic capability Kyushu Univ
July19 Presentation

3. Evaluation

(1) Composition
Training curriculum consists of practical technology on drought tolerant and so on.
Lectures and exercises are mixed and matched alternately in order to keep trainees
interest.

(2) Involvement
Trainee attended the training course with eager interest, and self-evaluated their
achievement. Most of lectures and exercises are including many practices with questions
and answers session.

(3) Facilities, training materials
FTBC provided necessary facilities for trainees. Lecturers prepared and provided

necessary training materials.

(4) Selection of trainee
Trainees are the in charge of drought tolerant section of KEFRI.

(5) Application of training result
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This course dedicated for obtaining drought tolerant skill. Trainees had to maintain
activities on drought tolerant of this project just after the training, and at the result, it
shows reasonable progress.

(6) Environment of trainee
Trainees tried to communicate with FTBC staffs.

(7) Other remarks
None
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Appendix 5-2-5 Report from trainees 2013

Appendix5-1-5 WHEBICKBTLEVTF—L 3y
WHEHIF ., FHERIZ, TRICKVIMERRZR SO W TT LB T —va U aEhi L
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Appendix5-1-5-1 Training report of breeding theory course “BREEDING
THEORY TRAINING PRESENTATION AT FTBC AND APPLICATION TO
KENYA SITUATION”

» Breeding theory I-
General issues of tree
breeding

» Breeding Theory II-
Progeny test

» Breeding Theory Ill-

Data base
» Breeding Theory IV-
215T JUNE 2013 Management of seed
orchard
———_James Ndufa & Josephine Musyoki » Breeding theory V-

Propagation and
nursery management

\ \ » Field visits-Takahagi,
o — Tendou, Yamagata,

Superior as compared

Planting Area: 1.00 to surrounding trees
ha

Spacing of plant: Location: Shimo-
1.7m x 1.7m (3460 Kimida, Takahagi,
trees / ha) Ibaraki, Japan
Planting method: Age :10lyearsold
Single tree plot, RBD (since 1909)
(3blocks) Selected in : 1963
Year of Planting: April Ht=36.1m

1982 DBH =63.1cm

No. trees: 3502 Scions/grafts are
in1982 2325 in collected from the
2007 tree

- Major activity is to

collect seed Scion/ Cutting
- Pine germination propagation in glass
- nematode house for seed
resistant pine orchard
selection
- Scion garden for
cider

\ “ drying machine
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- For collection of Domestication from
scions and graft forest to farms.

» Raising trees resistant to coastal
strong winds
- Selection for snow
resistant/nematodes » Pest management

- Also for wind

resistant » Propagation and domestication of
bamboo for edible shoots
» Expanding production of timber from
Japanese Cedar in a cost-effective way

» Domestication of mushroom and
development of new varieties.

» Breeding Japanese Cedar with less
pollen

» Extension and dissemination

» Forestry mechanization
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Acacia tortilis

Melia volkensii

» Bush lands

» Wooded grassland

» Woodlands

» Importance- Comprise of indigenous trees
and plants diversity that provide goods and
services to human and animals in dry areas

» The interaction of people and dryland trees
and plant remains a major concern - Over-
exploitation

T~

Melia volkensii Plantation

Agroforestry

Woodlot

T~

Classification based on
rainfall:evaporation (r/e,)
ratio

High potential areas have a
ration of >0.5

» ASALs have a ratio of <0.5

» Semi arid areas have
forestry expansion potential

High potential areas have
limited forestry expansion
potential

Timber
Overgrazing
Environmental :
Charcoal Burning degradation High poverty and

T~

malnutrition

Sandalwood Poaching

Melia volkensii Products

High quality
timber
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The project outline
DNAanalysis Tree Breeding) Droughtitolerant Extension

DNAmarkerselection.

 DNAmarker develop,
o
1 Genotypedentity.

° mmmmiwa
3 Wihighasearaise

Application

© Geneticdiversity

consevaionsrsegy
o Drawap detbatonrarie
‘of superior breed variety
production Seed distribution

Arigato gozaimashita

Do itashimashite Kenya

Sayonara

Overall Goal
lity plantations of
KEFRI's capacity for indigenous species are
conducting research on extended in the ASALs
genetic diversity of of Kenya

indigenous species
(Melia volkensii and
Acacia tortilis as pioneer

trial) is strengthened. Project Purose
Research capacity and
extension system necessary
for promoting indigenous
species plantation in the
ASALs is enhanced.

and Acacia tortilis as

pioneer trial) is
strengthened.

» Breeding theory training was very useful and
timely for the implementation of the project

» We have learnt a lot
» We have seen alot
» We have made a lot of friends

» Grateful to FTBC and the resource persons for
the work well done, And JICA for logistical
~—support
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Appendix5-1-5-2 Training report of DNA analysis course “DNA ANALYSIS
TRAINING”

DNA ANALYSIS TRAINING Visit to FFPRI, Tsukuba
Mechanized
plantation

establishment

Stephen Omondi, John Gicheru

o PROJECTDESIGN

Overall Goal

}EFEI’ST:-apa_cit\ﬂbr
/:onducting research o
genetic diversity of
indigenous species (Melia
volkensii and Acacia tvm'lis,
as pioneer trial) is
~ men_g_rhe_ned,

I

1

design coDNA markers for A. tortilis

screen for SNP using the cpDNA

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

DNA iSOIation DNA quantification and quality determination

d

*DNA isolation of both Acacia tortilis and
Melia volkensii was performed using
the brief isolation method developed at
FTBC during the last year’s training
+High quality and quantity of DNA was

|| isolated

f samples
ind timely planning
nce to specifications for varil

*The isolated DNA was quantified using nanodrop technology

and materials are required ( X
aterials) and agarose gel electrophoresis
water in preparation of r «Standardization (20n. |
f the prepared reagent ( E/IJ- )
ice (buffer prepar:

. . . . . ) Capillary electrophoreses using ABI 3100xI genetic analyzer
Microsatellite Polymerase chain reaction (PCR) amplification

*PCR for 96 Melia volkensii .
samples using 13 SSR markers. *For genotyping purposes, ABI DNA analyzer was used to

«A multiplex PCR analysis(4 or capture and organize data.

5 markers). *Training on how to use Genemaper software was
* The markers were labeled necessary

with fluorescence

*In this analysis fluorescent

forward primer and non-

labeled forward primers are

used at different quantities

*The right PCR program

> 2pl PCR reaction volume was tried with
success.

¥'This can reduce cost but a lot of accuracy
is required during pippeting
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Figure showing SSR marker bcmv141 PCR amplification peaks for

genotyping

Example of genotyping data sheet of Melia volkensii

Sample File Sample Name |Marker Alldlel |Allele2

|AT1_A01.fsa AT1 bcmv030 155 159
|AT10_BO02.fsa AT10 bcmv030 153 157
|AT11_CO02.fsa AT11 bcmv030 157 161
|AT12_DO02.fsa AT12 bcmv030 157 157
|AT13_E02.fsa AT13 bcmv030 157 161
|AT14_F02.fsa AT14 bcmv030 155 161
|AT15_G02.fsa AT15 bcmv030 157 163
|AT16_H02.fsa AT16 bcmv030 155 161
|AT17_A03.fsa AT17 bcmv030 155 161
|AT18_BO03.fsa AT18 bcmv030 157 157
|AT19_CO03.fsa AT19 bcmv030 157 161
|AT2_BO1.fsa AT2 bcmv030 155 161
|AT20_DO03.fsa AT20 bcmv030 155 157
|AT21_EO03.fsa AT21 bcmv030 159 161
|AT22_F03.fsa AT22 bcmv030 155 161
|AT23_G03.fsa AT23 bcmv030 161 161
|AT24_H03.fsa AT24 bcmv030 155 157
|AT25_A04.fsa AT25 bcmv030 150 161
|AT26_BO04.fsa AT26 becmv030 155 155

SNP discovery in Acacia tortilis using cpDNA markers

»Ten markers (At001, At002,
At003, At004, At005, At006, At007,
At008, At010 and At011) were
selected for direct sequencing.
»PCR amplification was performed
using eight A. tortilis samples from
eight populations (Machakos,
Kibwezi, Voi, Ngurumani, Isiolo,
Kitui, Bura and Wamba) in Kenya.

Two SNPs were discovered
among the Kenyan
populations, one in Kibwezi
and another in Wamba
population

SCTTTTTGAGCGAATCTATTTCTATGCALAAATAG.
SCTTTTTGAGCGAATCTATTTCTATGCALAAATAG.
SCTTTTTGAGCCAATCTATTTCTATGCALAALTAG.
ZCTTTTTGAGCCAATCTATTTCTATGCALAAATAG.
ZCTTTTTGAGCGAATCTATTTCTATGCAAAAATAG.
ZCTTTTTGAGCGAATCTATTTCTATGCAAAAATAG.
SCTTTTTGAGCGAATCTATTTCTATGCAAAAATAG.
SCTTTTTGAGCGAATCTATTTCTATGCARRAATAG.
ZCTTTTTGAGCGAATCTATTTCTATGCARAAATAG
SCTTTTTGAGEGAATCTATTTCTATGCALAAATAG.
SCTTTTTGAGEGAATCTATTTCTATGCARAAATAG.
SCTTTTTGAGEGAATCTATTTCTATGCARAAATAG.

ATTGATARAGATCTTTTTTTT

ATTGATARAGATCT

ATTGATARAGATCT

ATTGATARAGATCTT

ATTGATARAGATCTT

ATTGATARAGATCTT

ATTGATARAGATCTT

ATTGATARAGATCTT

THC

D

SNP among the Kenyan populations (T
found in Kibwezi population)

TTTGTAGAAGTCTTT CATRRGEATTTTCCET
TTTGTAGAAGTCTTTGATAAGGATTTTCCET
TTTGTAGAAGTCTTT CATAAGGATTTTCCET
TTTGTAGAAGTCTTT GATAAGGATTTTCCET
TTTGTAGAAGTCTTTGATAAGGATTTTCCET
TTTGTAGAAGTCTTTGATAAGGATTTTCCET
TTTGTAGAAGTCTTT GATAAGGATTTTCCET
TTTGTAGAAGTCTTT GATAAGGATTTTCCET
TTTGTAGAAGTCTTT GATAAGGATTTTCCGT
TTTGTAGAAGTCTTTGATAAGGATTTTCCET
TTTGTAGAAGTCTTTGATAAGGATTTTCCET
TTTGTAGAAGTCTTTGATAAGGATTTTCCET

AikATCAAm; 'nsertionof T
ALAATCEAB]  inthe Kenyan
ALNATCALAl populationin
AuafiTcasal  comparison
AnAATCAREL  with other
LHAATCARRL  yorld
ARRATCAAAI

populations
ARRATCAAAI

Figure showing SSR marker bcmv141 PCR amplification peaks

Designing cpDNA markers for Acacia tortilis using cpDNA sequences
from genebank database

*Acacia tortilis cpDNA sequences were downloaded from online genetic
database

+Aligned using sequencher software

«Eleven markers designed using Primer3 plus software

*PCR analysis using step-down program

+10 markers showed sharp and clear amplification

Agarose gel electrophoresis of Aacacia tortilis coDNA markers

4001 _001_403 Fragment base 4216, Base 216 of 703
(T C G T

c T a5 AT AG AT coApcoA T 6 A
TTAGCATAGAT[C [ CGTCAACRAT G A
RITOF- T 07 Fragmi Eaes W16 Gt 27 T 07
L L T A G AT A G ATEMIT CG T CAACATG A
T THAGATAGRATC G T CAARCAT 6 A
RS A0 P e 4 e T o7
C T a5 AT A G ATIEED C G TCAACATGSE A
CTAGATAG AT|C C G TCAACATG A
TAGO0T D15 O3 Feaafent Bass P213 B3 e 21T 61 721T
Co1 s g o aT A A MEE TS T CAATATGE A
CTAGC AT AGATT [ CGTCAACAT G A

SNP among Kenyan populations (T found in Wamba population)

Way forward.

GENETIC STUDIES
/ S

Genotyping of Melia plu
trees

N
Develop cpDNA and SNPs
discovery for Acacia tortilis

/

Perform SSR markers
screening for Acacia tortilis

Carry out genetic studies of
Acacia tortilis

1. Sampling of the remaining populations of Melia volkensii and Acacia
tortilis
2. Training on various molecular analysis softwares
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Use of R software

Arigato
gozaimashita
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Appendix5-1-5-3-1 Information sharing between lecturers and trainees in the
propagation technique course, “Establishmentt and Management of Melia
volkensii seed orchard in Kitui and Kibwezi”

Establishment and Management of Melia Establishment activities

volkensii seed orchard in Kitui and Kibwezi

By Samuel Auka
KEFRI KITUI -2013

Activities cont’ Staking
= Labelling
= Pitting »
= Refilling( top soil and charcoal dust) Pitting
= Planting
= Fencing
= Watering ( Kibwezi)
= Weeding
Plot design Seedling distribution in Kitui
* Area planted - 11 ha approx. Atotal of 1800 seedlings were planted in Tiva
* Rectangular —360m x 300m site as follows:
* Espacement —6m x 6m
* Inner perimeter margin — 12m No. of clones : 60
Seedlings per clone: 30
Total No. : 1800

Date of planting: Nov/Dec 2012

. S . Kitui orchard
Seedling distribution in Kibwezi

5 months after planting
» Atotal of 1300 seedlings were planted in Tiva 3months after plantin \
Date of planting: January 2013 gl
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Management activities Kibwezi orchard

» Weeding - removal of weeds started almost
immediately after planting. 3 weedings done
so far.

» Debudding - early pruning(removal of buds)
started approximately 2 months after planting.
Done upto 1m above ground.

» Stem support — done to prevent bending or
breakage of fast growing stem.

Water tank in kibwezi

Manual weeding

’

Stem support

Debudding Current status

* A number of clones infected on both sites.

 Kitui site affected by Psyllids in early June but
successfully controlled through pesticide
application.

* Root stock infection in Kitui and Kibwezi
observed. Removal and destruction of
infected plants ongoing.

7
Current status cont Tallest tree almost 4m

* Stem support ongoing Psyllid control
* Manual weeding continues
* Monitoring of pests and diseases
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Avrigato gozaimasu
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Appendix5-1-5-3-2 Information sharing between lecturers and trainees in the
propagation technique course, “Grafting of Melia volkensii for drought tolerant

project”

Harvested Melia plus tree for timber Collected Melia fruits

Altitudes between 150
m.and 1700 m. above the
sea level

*mean rainfall of 300-800m
~over exploited from its
natural habitat

*Rotational period of10 -15
years

~over exploited from its
natural habitat

«. Feeling of the good
formed Melia trees has
advearcals affarted cead

First year of the project

The first rootstock for grafting was raised
between March and June 2012 where 7000
seedlings were raised and 60 clones were
used.

. The challenges below were evident during
the seedling production

«Suitability of the seedbed collection (too much heat/too low
temperature).

*Water logging due to use of enclosed polythene bags.
Attack by red spider mites

Perpetuate clones that cannot be readily
maintained or economically propagated by
other means.

Combine different cultivars into a
composite plant with each part contributing
a special characteristic (Disease resistant, drought
tolerant, high yielding etc.)

Change cultivars of established plants.

Diseases indexing to test latest viral

diseases.
Study plant development and physiological
processes.
Melia seeds
De-pulped nuts Melia Nut cracking Extracted seeds
Plants.
*Moisture.

*Growth activity of
the root stock.
+Graft manship
+Pest and diseases.
«Compatibility.
*Temperature.

Grafting

« Grafting started in august 2012 by both KEFRI
staff and Japanese experts and ended in
October 2012.

« total of 3275 Melia seedlings were
successfully grafted

*A bout 1800 seedlings were planted in Tiva and
1300 seedlings were taken to Kibwezi
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To counter the above challenges;

*Roofing metals were made to shade the young
seedlings from rain

« Alternative seedbed was sought,

High voltage bulbs were installed to improve
temperatures

Infested melia seedlings by Red spider mites  Collapsing shade

chemicals used for control of pests and diseases during raising
of Melia rootstock for grafting:

Application Disease control Pest control Nutrient enhancer
stage (Fungi) (Red spider mites)

Pre-treatment | e Ridomil DAP - Fertilizer
stage e Apron star

«  Sodium hydroxide
(1K)

Pricking out e Sharp shooter-
stage stimulant for
rooting and
High voltage bulbs Good germination Metal roofs made shooting)
Tenting o Ridomil  Dynamec018EC
(Abamectin) eFolia feed
stage e Apron star

Vapcomic 1.8EC
(Benxotiagebine)
Pyrinex 48EC
Agral 90

Some of the grafts were transported to Kibwezi

where they were planted and monitored. Second year

*The second Melia root stock production
activity started in late February 2013 to May
2013 to raise a target of 7000 seedlings.
*Up to june 2013 10,000 seedlings were
raised

*Target to graft 2000

20 clones to be used this year

Grafted Melia seedlings at Kibwezi site planted graft at Kibwezi plot

Distribution of Melia Volkensii in Kenya

Clean stem late pruning
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4 Months old 8- years old

Timber Prices in Kitui

Melia......15.24cmx2.54cmx30cm......Ksh. 65.00...Local
Pinus patula..15.24cmx2.54cmx30cm Ksh. 35.00.Tanzania
Grevillea.....15.24cmx2.54cmx30cm ...Ksh. 28.00...Meru
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Furniture made from Melia

THANK YOU






Appendix 5-3 Training in Japan 2014

Appendix 5-3-1 Report on Training in Japan (Project Management)

1. Outline of training course

(1)Name of course

(2)Period
(3)Participant

2. Results
(1)Achievement

”Project management” (J14-21600)
From June 1 to June 14" 2014
Dr.ADHAYA Ebby Chagala Mmbone

-Dr.Adhaya improved understanding of advanced forest tree breeding business.
-She understood how to expand forest tree breeding business for wood utilization.

(2)Main contents

Period Contents Organization
June 2 Briefing JICA Tsukuba
Courtesy call to FFPRI, FTBC FFPRI
FTBC
June 3 Lecture of breeding, Facility tour FTBC,
Visit of elite tree Iwaki
June 4~6 Visit of private nursery, progeny test Naka,Shirosato,Yaita,
forest, wood processing industry Ohtawara,Nikkou
June 9~13 Courtesy call to JICA and Forest Agency JICA, Forest Agency, Kyoto-
Visit of Kyoto-Osaka District Forest Office, | Osaka District Forest Office,
afforestation, nursery, wood processing FTBC-Kansai,
plant wood processing plant
(Hiroshima)
3. Evaluation

(1) Composition

Lectures were composed with broad perspective training for the deputy director of KEFRI.
(2)Involvement
We shared some perceptions about forest tree breeding project in a wide sphere at FTBC,

FFPRI and Forestry agency.

(3)Training period - contents
Training period and contents were suitable.

(4)Facilities, training materials
FTBC provided necessary information and knowledge timely.
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4. Selection of trainee
(1)Requirement
Trainees who are directly and indirectly involved to the project as acting of project director
and director of KEFRI extension department.

(2) Attitude of trainees
She attended the training course with eager interest.

5. Application of training result
(1)Training result
As the project is becoming important last half, she will contribute directly and indirectly to
the project as the director of KEFRI extension department.
(2)Application
The outcome of this training is directly affected to the progress of the project.
Finishing training and construction of seed orchard at this timing are essential conditions to
achieve results in five years.

6. Environment of trainee
She seemed to enjoy life in Japan.

7. Other remarks
None
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Appendix5-3-2 Report on Training in Japan (DNA analysis)

1. Outline of training course

(1)Name of course  “DNA analysis” (J14-21601)

(2)Period From May 18™ to June 14" 2014

(3)Participants Mr. OMONDI Stephen Fredrick, Mr. MUNGAI John Gicheru

2. Results
(1)Achievement
-Trainees obtained necessary skills of DNA analysis using microsatellite markers.
(determination of genetic type using SSR marker)
-Trainees obtained skills of data analysis.
-Trainees studied about population genetics and conservation ecology.

(2)Main contents

Period Contents Organization
May 19 Briefing JICA-Tsukuba
FTBC
May 20~23 Training of DNA analysis FTBC
May 26~30 Training of Data analysis FTBC
June 2 Courtesy call to FFPRI, FTBC FFPRI
FTBC
June 3~6 Lecture and training of subtropical species FTBC-Iriomote
breeding
June 8™9 Facilities tour Nagoya Univ
Lecture of DNA analysis
June 10 Visit of wood processing plant Gihu (Kuniroku)
June 11 Visit of NIAS Gene bank NIAS(Gene bank)
June 12~13 Final presentation and evaluation FTBC
3. Evaluation

(1) Composition

Lectures at FTBC were composed with data analysis procedure and rechecking of
experimental procedure they had learned so far. Trainees obtained skills of data analysis,
genotyping software, basic knowledge of statistics analysis, and analysis training using
some soft wares. In addition, they studied genetic resources and evaluation.

At FTBC-lriomote, trainees obtained skills of clonal propagation and hybridization of
Acacia mangium which belong to project target. They also studied about breeding of
Calophyllum inophyllum, raising seedling and afforestation of useful tree species in
Yaeyama district. Dr.Tomaru, professor of agricultural research division at Nagoya Univ
gave courteous lecture about genetic conservation such as how to take advantage of
analysis method using DNA marker. Mr. Kunii, director of Kuniroku CO., LTD kindly allowed
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them to visit precut factory tour. He also gave them a lecture about Japanese forest
industry and timber supply system. Visiting Gene bank at NIAS (National Institute of
Agrobiological Sciences) made them consider the importance of mass conservation and
application of genetic resources.

(2)Training period- contents
Trainees obtained experimental skills by the training up to last year. Then this year, they
obtained skills of data analysis and necessary basic skills.

(3)Facilities, training materials
FTBC provided necessary facilities for trainees. Lectures prepared and provided necessary
training materials.

4. Selection of trainee
(1)Requirement
Responsible counterparts are selected as trainees.

(2) Attitude of trainees
Trainees attended the training course with eager interest and understood how to take
advantage of skills for the project.

5. Application of training result
(1) Training result
Trainees needed to learn necessary information and skills because they are immediately
supposed to start the work for the project after returning to Kenya.
In addition, they studied Japanese advanced efforts for the future protection of genetic
resources with the problem of biodiversity which is supposed to be necessary in future
Kenya.

(2)Application
The outcome of this training is directly affected to the progress of the project. KEFRI is
research institutes that stand in the leadership position in East Africa of molecular biology
research, so spreading effects of various techniques to the East African countries are
expected.

6. Environment of trainee
Trainees studied Japanese well and tried to communicate with FTBC staff. They studied

hard though the training program was quite tight.

7. Other remarks
None
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Appendix 5-3-3 Report on Training in Japan (Breeding Theory)

1. Outline of training course

(1)Name of course  “Breeding Theory” (J14-21602)

(2)Period From May 18 to June 14" 2014

(3)Participant Ms.MUNYAO Damaris Mwende,Mr.MATIEKA Pius Ondieki
2. Results

(1)Achievement

-Trainees rechecked basic theory of tree breeding.

-Trainees checked management technique for seed orchards. They confirmed the
remaining 20 plus trees selection procedure out of the 100 plus trees. They also made
sure the scheduled progeny test forest with short-term expert.

-Trainees visited some facilities and plants to learn about future extension of tree breeding.

(2)Main contents

Period Contents Organization
May 19 Briefing JICA-Tsukuba
FTBC
May 20~26 Lecture of breeding theory FTBC
Training of pedigree breeding
May 27~29 Field exercise of progeny test forest FTBC
Visit of test forest Yaita
May 30 Presentation and evaluation FTBC
June 2 Courtesy call to FFPRI, FTBC FFPRI
FTBC
June 3~6 Lecture and training of subtropical FTBC-Iriomote
species breeding
June 89 Facilities tour Nagoya Univ
Lecture of DNA analysis
June 10 Visit of wood processing plant Gihu (Kuniroku)
June 11 Visit of NIAS Genebank NIAS(Genebank)
June 12 Final lecture FTBC
June 13 Visit of afforestation area, forestry Forest training support
facilities center

3. Evaluation
(1) Composition
Trainees rechecked the curriculum which consists from general guidance of tree breeding.
Lectures at FTBC were based on the real schedule what they need to do with new test
forest in future. In addition, lectures were composed with pedigree management and
training using data of test forest in FTBC. They also got training of progeny test by
measuring wood quality at test forest.
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At FTBC-lIriomote, trainees obtained skills of clonal propagation and hybridization of
Acacia mangium which belong to project target. They also studied about breeding of
Calophyllum inophyllum, raising seedling and afforestation of useful tree species in
Yaeyama district. Dr.Tomaru, professor of agricultural research division at Nagoya Univ
gave courteous lecture about genetic conservation such as how to take advantage of
analysis method using DNA marker. Mr. Kunii, director of Kuniroku CO., LTD kindly allowed
them to visit precut factory tour. He also gave them a lecture about Japanese forest
industry and timber supply system. Visiting Gene bank at NIAS (National Institute of
Agrobiological Sciences) made them consider the importance of mass conservation and
application of genetic resources.

(2)Involvement
Trainees tried to solve the problems on the project management, so that it makes easier to
manage actual seed orchard and test forest. They also resolved many problems and specific
issues in accordance with the progress through the presentation.

(3)Training period- contents
Training period and contents were suitable.

(4)Facilities, training materials
FTBC provided necessary facilities for trainees. Lectures prepared and provided necessary
training materials.

4. Selection of trainee
(1)Requirement
Responsible counterparts are selected as trainees.
(2) Attitude of trainees
Trainees attended the training course with eager interest and understood the step-up for
the coming fiscal year.

5. Application of training result
(1)Training result
Trainees needed to learn necessary information and skills because they are immediately
supposed to start the work for the project after returning to Kenya.
Contribution to promote the project by management of seed orchard and seedling for
progeny test forest in the future can be expected.

(2)Application
The outcome of this training is directly affected to the progress of the project.

6. Environment of trainee
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They seemed to enjoy life in Japan. However, they had difficulties in finding good meals
with cost performance by price condition.

7. Other remarks

One of the trainees came down with fever, but she recovered by receiving outpatient visits
and accomplished the training.
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Appendix 5-3-4 Report on Training in Japan (Extension)
1. Outline of training course

(1)Name of course

(2)Period
(3)Participant
2. Results
(1)Achievement

“Extension” (J14-21603)
From June 1%t to June 28" 2014
Mr.MAKEE Albert Luvanda, Mr.WEKESA Linus Chesoli

-Trainees obtained wide knowledge of forestry through facility tours.

-Trainees obtained necessary skills of hybridization and clonal propagation for drought

tolerance tree breeding.

(2)Main contents

Period Contents Organization
June 2 Briefing JICATsukuba
Courtesy call to FFPRI, FTBC FFPRI
FTBC
June 3~6 Lecture and training of subtropical FTBC-Iriomote
species breeding
June 8™9 Facilities tour Nagoya Univ
Lecture of DNA analysis
June 10 Visit of wood processing plant Gihu (Kuniroku)
June 11 Visit of NIAS Genebank NIAS(Genebank)
June 12 Final lecture FTBC
June 13 Visit of afforestation area, forestry Forest training support
facilities center
June 16~17 Lecture of breeding theory FTBC
June 18~20 Lecture of using wood FFPRI
Visit of saw mill, wooden houses Kamisu,Tsukuba
June 23~24 Lecture of promotive extension Forest Training Institute,
Lecture and sight survey of Japan Wood Products
dissemination model information & Research
Center
June 25 Visit of saw mill Ibaraki Prefecture wood
federation of cooperatives
June 26 Visit of saw mill Hanawa(Kyowa)
June 27 Final presentation and evaluation FTBC

3. Evaluation

(1) Composition

In order to master breeding skills for drought tolerance, FTBC gave them complement

training and lecture. Training curriculum consist of visits from the top to bottom for further

contribution of project. They visited Forest training support center and Ibaraki prefecture

wood federation of cooperatives. They studied about forest management system and
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promotion of regional material use there. They also learned about timber processing
system and timber yield at sawmills in Kamisu and Hanawa. Visiting construction sale of
wooden houses and furniture store in Tsukuba and Tokyo gave them opportunity to
understand marketing procurement and extension of forestry.

Lectures about timber processing, weather resistance and market research were given by
wood utilization department of FFPRI. In addition, lectures at Forest Training Institute and
Japan Wood Products information & Research Center consist of wood statistics and
information.

At FTBC-lIriomote, trainees obtained skills of clonal propagation and hybridization of
Acacia mangium which belong to project target. They also studied about breeding of
Calophyllum inophyllum, raising seedling and afforestation of useful tree species in
Yaeyama district. Dr.Tomaru, professor of agricultural research division at Nagoya Univ
gave courteous lecture about genetic conservation such as how to take advantage of
analysis method using DNA marker. Mr. Kunii, director of Kuniroku CO., LTD kindly allowed
them to visit precut factory tour. He also gave them a lecture about Japanese forest
industry and timber supply system. Visiting Gene bank at NIAS (National Institute of
Agrobiological Sciences) made them consider the importance of mass conservation and
application of genetic resources.

(2)Involvement
Trainees obtained necessary skills of drought tolerance tree breeding by practical training.
In addition, they made presentation and evaluation on the last day of the training.

(3)Training period - contents
Training period and contents were suitable.

(4)Facilities, training materials
FTBC provided necessary facilities for trainees. Lectures prepared and provided necessary
training materials.

4. Selection of trainee
(1)Requirement
Responsible counterparts are selected as trainees.
(2) Attitude of trainees
Trainees attended the training course with eager interest.

5. Application of training result
(1)Training result
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Trainees needed to learn necessary information and skills because they are immediately
supposed to start the work for the project after returning to Kenya.

In the future they will do the market research, making training materials for farmers in
Kenya and implementation of the third-country training

(2)Application
The outcome of this training is directly affected to the progress of the project.

6. Environment of trainee
They seemed to enjoy life in Japan.

7. Other remarks
None
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Appendix 5-3-5 Reprt from trainees 2014
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Appendix5-2-5-1 Training report of DNA analysis course “Development of Drought
Tolerant Trees for Adaptation to Climate Change in Drylands of Kenya”

Stephen Omondi, John Gicheru
.O‘-\)
JICA

The project outline
‘TreeBreeding E Drought tolerant

Seed distribution

Populations sampled

Melia volkensii ‘Acacia tortlis
1 Taveta Voi
2 Voifaandb) Kibwezi
3 Mwatate Kitui
4 Kibweri Mwingi
5 Kitui Bura
6 Mutha siolo
7 Muingi Wamba
8 Galana Marsabit
9 isiolo Kajiado
10 Wamba Machakos
1 Marsabit Neuruman
2 Kerio-Valley
B Meru
mbu . * DNA isolation (Old seed orchard, New seed
1 Lokorio
= o orchards)
wma . - PRSP
* Acacia tortilis DNA isolation
16 Lokichogio

« Primer screening (Acacia tortilis- 10 markers)

+ Melia seed orchard genotyping
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Broad Objective

Melia volkensii
Improve on drought tolerance

Acacia tortilis

Understand the genetic
diversity and population
structure

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

PROJECT DESIGN MATRIX

Overall Goal
Quality plantations of

—

indigenous species are
extended in the ASALs of

Quality seed and
seedling supply
system for Melia
volkensiiis
established.

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

Objectives of the training



Data organization for
various analysis
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Preliminary results (Melia population genetics)

Population N Na Ne Nr Np Ho He

Kibwezi 30 76 41 6.8 4.0 0.749 0.729
Kitui 21 7.0 42 6.9 3.0 0.706 0.734
Wamba 30 8.0 45 7.2 6.0 0.708 0.727
Ishiolo 30 77 38 6.7 4.0 0.721 0.706
Marsabit 30 71 39 6.6 2.0 0.642 0.693
Meru 30 6.7 41 6.3 2.0 0.767 0.726
Embu 30 65 4.0 6.2 3.0 0.696 0.716
Galana 3 1.8 16 0.0 0.0 0486 0.322
Ishiala 30 77 40 6.8 2.0 0.697 0.723
KituiMutha 30 7.8 4.4 7.1 3.0 0.759 0.745
Mwingi 30 78 43 7.0 4.0 0.707 0.738
Taveta 30 77 41 6.9 1.0 0735 0.719
Voi (a) 29 8.0 40 7.3 4.0 0.698 0.717
Voi (b) 30 76 4.0 6.8 3.0 0.648 0.699

Percentages of Molecular Variance
Within iy
55

Cluster analysis

Principal Coordinates (PCoA)

* ik

coord.2

* wam

e
* voin #|Kibwezi & sk
ol

NIROKU HOME COMPANY Iriomote Tropical Tree Breeding Technical Garden

Hybridization of Acacia
mangiumand auriculiformis

Calophylluminophyllum
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C. inophyllum natural populations

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

PROJECT ON: DEVELOPMENT OF DROUGHT Table Of Contents

TOLERANT TREES ON ADAPTATION TO
CLIMATE CHANGE IN THE DRY LANDS OF
KENYA

COURSE TITLE: TREE BREEDING THEORY
RESENTED ON: 2014/05/30

By: Damaris Munyao And Pius Matieka

The project outline

DNA analysis Tree Breeding Drought tolerant Extension

Morphology,

phonology

physiology
study

o DNAmarkerde

o DNAmarkersel

© Genotypeidenity
-5

Seed

eed
distribution

3t
______________ o
K final
Seminar,
Third country |
‘training
& e

Cont: Implementation
= The project is jointly implemented by the
government of Japan and Kenya

= The project was initiated in July 2012 and is
expected to continue for a period of 5 years.

= The project overall goal is to be realized
through the following components
QO  Tree breeding system
NA analysis
Establish Progeny test sites
Q  Extension
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Chapter 1: Introduction

Chapter 2: Responsibilities in line with
project work

Chapter 3: Course training contents

4: Conclusion

Seed Orchards at Kitui and Kibwezi ( 15 Months old

Kitui seed Orchard

Kibwezi seed Orchard

B8l Tower site at Kitui
[ | WS SR K i orcnard

Why Grow Melia

» Altitudes between 150 M - 1700 M
above the sea level

» Mean annual rainfall of 300-800mm
» Rotational period of 10 -15 years
alue timber

ermite resistant



Chapter 1 : Introduction Melia Propagation Process
Distribution of Melia in Kenya

Méliafruits De-pulped nuts

MeliaNut cracking Extracted seeds

Grafting Process and Challenges in raising seedlings

: «Moisture.
Documentation
«Growth of the root stock.

*Pest and diseases.

*Temperature.
*Heavy rains affecting the shades

Grafting session Grafted seedlings in the
nursery

Infested Melia seedlings by Red spider mites Collapsing shade due to heavy rains

)

Removing of suckers Tagged seedlings for

Control Measures Challenges In the Field

« Alternative seedbed was sought to improve
germination

* Roofing metal frames were made to shade the
young seedlings from heavy rain

« High voltage bulbs were installed to improve
temperatures

Melia affected by gummosis

Good ger mination Metal roofs High voltage buIb
11

)

Selection of remaining 20
candidate Melia plus
trees

1
Seed collection| On going Completion of planting of
for progeny Activities the 2 orchards to be
sites finalized
been selected. completed

Establishment of progeny
test sites
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Cont: Assignments in the Project - Kitui
Orchard:

Chapter 2: Assignments In The Project -
Kibwezi_Orchard:

|| Keeping records of the
Documentati

1 FRpp | 1 i
STICCIEUIUS—eT

Keeping and recording the
number of grafted

on

7550lN9%he grafted

seedlina for nlantina
g - g

Harmonizing records of the
planted seedlings in the field

Chapter 3: Course Training Contents

« General briefing on tree breeding
was done

« Challenges facing tree breeding in
Japan

« The Gene Bank establishment

» Use of Excel for Database
Management

« Use of PowerPoint for presentation

+ Database
blishment/Management

wood density by use of

Database and Management of Clone /Family

- Its very important to establish a
database.

- Original data is the master data

- In the case of FTBC the data is
categorized as follows

> Progeny test site data
> Plus trees Data

ic resource Data
sery Data

Cont: Challenges In Data Management

« Mix up of Data
* Loss of data

Measures Taken

« Doing DNA analysis to correct any
mistakes done during data
collection

Height measurement

Activitie
3

Diameter measurement

At 50 cm from the ground

Survival rate monitoring

Supervision during planting in the field
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Cont” Use Of Excel
« Learned how to copy documents send

in PDF format to excel and edit it,
then save it in PDF format.

» You can do the following to your Data
> Filtering
> Sorting
» Get average
» Getting Maximum height
> Getting minimum Height
lation




Raising of seedlings through cuttings

» KEFRI tried raising Melia seedlings through cuttings,
using forest soil but was not successful

» As a result more trials have been done at FTBC to
determine the correct medium for use

« Its recommended that use of medium sized particles of
soil is the best

Practicals
Collected data in the established site and did Cont: PowerPoint Presentation
analysis Learned use of PowerPoint for

presentations

I
I

Wood Density Testing By Use Of Pilodyn

« Visited a progeny test site in Nishi —
Nasuno and did wood density
measuring

« Wood density is measured at 1.2 M
(breast height)

- During measurements one is not
supposed to move the equipment

until the readings is taken. Measuring wood density in the progeny site

I
I

Chapter 4: Conclusion
The skills learned will be useful in our work

by:
> Establishing a Database THANK YOU FOR YOUR KINDNESS

> Seed orchard Management

Arigatou gozaimashita

> Use of excel for Data analysis

> Establish Data storage system and updates
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Appendix5-2-5-3 Training report of extension course “EXTENSION”

Takahagi FTBC on 201

I

1.0 Introduction

Poverty Levels in the Counties
= Mandera (85.7%)

= Wajir (84.4%)

= Garissa (54.5%)

Isiolo (63.1%)

Marsabit (79.3%)

Kitui (62.5%)

Machakos (57%)

Makueni (63.8%)

= TanaRiver (75.4%)

Samburu (77.7)
Tharaka Nthi (36.9%)

Chapter 1: Introduction
Chapter 2: Extension activities i

Chapter 3: Responslblm‘
project work

Chapter4: Brief findings of the market

survey

Chapter 5: Lessons learned from this
training course

Chapter 6: Way forward

2

Drylands Areas in Kenya

= Kenya diverse in ecological set-up
with dryland accounting for 84% of its
total land area

= Drylands characterized with low and
erratic  rainfall ~with  extreme
temperatures

= Crop and plant productivity have high
occurrence levels of extreme failure
limiting livelihood options

= High poverty levels with majority
having annual per capita income level
of Ksh. 13,964 that is below absolute
poverty line of Ksh. 14,868

= There is extreme pressure on to
sustain peoples livelihoods NR

Maize crop wilting due to rain failure

Charcoal burning to eke a living

Challenges in ASAL -«‘

Key challenge and maybe a source of solution is:

How can we sustainably utilize ASALs natural resources to
improve rural livelihoods and minimize the negative impact
on environment

——————

Contribution of KEFRI and Partners in Generating Solutions

= Research and development initiatives
= (Carrying out action research
= Generation of innovations
= Developing appropriate technologies
= Formulation of developmental projects
= Mobilizations and capacity building

= Implementation of developmental initiatives
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Key Drylands Natural Resources

= Rangelands with valuable tree species
— Melia, Acacia etc

= Valuable minerals - coal, limestone,
rubies, construction stones,

Wildlife and rare species



FARMER-FARMER EXTENSION STRATEGY

e

2.0 Extension in Kenya

FFE is a social forestry exte ) S
by SOFEM project promoted in the drylands for

Others include Farmer Field Schools by Intensified
Social Forestry Project (ISFP) and Forestry
Enterprise Development and Promotion

Termination of forest extension projects

The National extension staff: farmer ratio stands at
1:1,500

Offers farmers, technical knowledge/ training lacking in
indigenous knowled

Overall Goal

IdentiﬁcationM

Profile survey
Designing farm forests
Training core farmers

.

* Monitoring established farm forests Project Pu I. €
. Research capacity and
* Develop FFE guideline for Ext. agents B extension system necessary
* Facilitation /training extension agents for promoting indigenous =
. ini i species plantation in the Awareness of
Develop tramm_g m.atenals A ASALs is enhanced relevant stakeholders
 Seed and seedling information on the importance of

Facilitate cost sharing system quality seed and
seedling is raised.

M

Project Implement:

The project outline
 evension |

tolerant/

= Project is jointly implemented by the governments of Japan and Kenya
e = Project initiated in July 2012 and is expected to continue for a period of 5
years.
Y = Project overall goal is realized through the following components:
superior . Tree breeding system
family, .
. DNA analysis
- Establish Progeny test sites

seed Seed distribution . Extension

production

Chapter 3: Responsibilities in line with project
work
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e —

Roles: April 2014 ~ March 2015

= Conduct market research: To review, analyze and document the
current status of seed and seedling production and distribution of
Melia, as well as utilization of timber

= Analyze data and write technical reports

= Develop, produce and distribute guideline on high quality Melia seeds
and seedlings

= Establish on-farm Melia demonstration plots

= Prepare and distribute training materials

R

Chapter4: Brief findings of the market survey
Melia volkensii enterprises

e

« Altitudes between 150 M - 17700 M above the sea level

Melia growing

* Mean annual rainfall of 300-80omm
* Rotational period of 10 —15 years

* High value timber

 Termite resistant

T

Meliafruits De-pulped Melianuts

Melia Seeds Melia seedlings
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Technical advice to farmers and other st !ﬁ-

Seminar for stakeholders and NGOs

Information for training, including cost-sharing

Distribution of brochures

Pilot distribution of quality seeds and seedlings

Monitoring and evaluation of pilot activities

Revise and finalize seed distribution guideline

Key information about Melia volkensii (Mukau)

—

Discs from eight year old Melia

Distribution of Melia volkensii in Ken

Aten year old Melia tree on-farm

Melia timber split by power-saw

Key Market Survey Observations

Four main enterprises were i

= seeds,
= seedlings,
= round-wood and
= timber
* Market Players identified:
= Producers
= processors
= traders
* Melia timber processing mostly by
power/chain saw and to a small extent pit
saws
* Melia enterprises have a great potential to
improve the livelihoods of communities

4

Processing by pit saw

Melia timber in the market




Melia furniture What are the key identified enterprises?

Enterprise | Cost-Benef

Seed 4.24
Seedlings 1.87
Round-wood 1.12
Timber 1.90

Melia Challenges to be tackled by

Extension

T—

+ Low and unpredictable market supply of Melia Chapter 5: Lessons learned from this training
products course

* Pestand diseases
= Basic information about Japan

+ Lackof skills in propagation = Flow of forestry activities from Upstream to down stream

» Low levels of value adding = Reference organizations

Basic information

1. Forestry industry in Japan: Our understanding I2 Key Players and Rm-

National forestry cover is 67%

= Government

Plantation forests are dominated with Cedar and cypress

= National Government
and form 40%

= Ministry of Agriculture, Forestry and Fisheries

70% of lumber is imported = Forestry Agency - Policy and guidance

= Forestry and Forest Products Research institute
= Forest Tree Breeding Centre - Research

The policy is to have 50% self reliance in lumber

= Forest ownership: = Prefecture Government
« Private (77.1%) - Fore.st-Ser.vhlces - Fo-r‘est.management-and‘ conservation
= Municipalities - Facilitation and coordination
= Public (19.3%) = Cooperatives — Forest management and conservation
* Others (13.6%) = Private companies - Value adding and marketing

= Individual farmers - Forest management and conservation

1. Visit to Afforestation Area Operated by Forest Agency

(1) What we witnessed
= Different forest
Flow of forestry activities from Upstream to establishment ~  patterns
demonstrated including:
down stream * Mosaic

= Multi-storey

(2) What we learnt for our job
= Forest management systems

(mosaic giving better results) Mt. Tsukuba Forestry
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2. Wood products Manufacturers Association

(1) What witnessed

= Owned by 600 members and implements
government policy on use of local wood

= Provide an avenue for marketing of logs
from members, national government and
private company at a fee.

= Conducts wood/logs auction twice per
month for saw millers

Ibaraki Prefecture Wood Federation ~ (2) What we learnt for our job

of Cooperative

= Improved marketing of logs through
cooperatives
= Better prices through auction

4.1: Chugoku Mokuzai

(1) What w

= One of largest sawmill in the world
= Use Douglas Fir imported from US
= Timber production

= Lamination {Beams}

= Chips production

= Electricity production

= Timber seasoning

= Forestry

= Import wood

(2) What we learnt for our job

= Combination of efficiency and recovery

= Lamination of the wood for improved

= Utilization of wastes — sawdust, barks, offcuts,
shorts, shavings etc

Part of sawmill facilities

5. House Construction industry us

5.1 Kuniroku Home in Gifu

(1) What we witnessed

= Involved in forestry management,
precutting of timber and construction

Construction

(2) What we learnt for our job

= Involvement of the private companies in
forestry management

Vertical integration approach in business —
forest management, pre-cut and
construction

Putting the customer’s interest first
Pre-Cut

Visited IDC OTSUKA Furniture

(1) What we witnessed

= Specializes in the marketing of
assorted furniture from the local
and international market

= Some of the wood used include
0Oak, Walnut, Cherry, Cedar, Teak,
Rubber, etc

(2) What we learnt for our job
Market segmentation
Promotion of tradition assorted
artifacts

Emphasis on quality and
durability for the upper market
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3. Ibaraki Wood Products Cooperative

Training on log harvesting

4.2 Kyowamokuzai Co. Ltd.

(1) What witnessed

= Located in a housing park

5.2 Housing Companies in Tsukuba City

(1) What we learnt

= The training Center is owned by
members drawn from Ibaraki Pre-
fecture

= Conduct training and certifies power-
saw operators

= Trainees are drawn from wood
companies and individuals

(2) What we learnt for our job

= Training and licensing operation of forestry
machinery
= Safety and quality control of products

e

(1) What witnessed
® Use domestically sourced wood
* Use Cedar and cypress
= Domestic consumption

(2) What we learnt for the job

= Implementation of government policy
on use of local wood

Combination  of efficiency and

recovery

Lamination of the wood for improved
Utilization of wastes - sawdust, barks,
offcuts, shorts, shavings etc.

= Use pre-cut timber to construct houses

= Use 100% local wood

= Work in collaboration with the prefectural

government

(2) What we learnt for our job

= Model housing park

= Promotion of government policy on local
wood

= Final designs are tailor made for the
customer

Ibaraki Ken Minami Wooden
Housing

e

Reference organizations

The following organizations enriched our understanding
of the forestry industry in Japan



R1: Forestry and Forest Products Research institute

———

= Coordinating body for forestry research

= Visited and received presentations from:

= Wood processing unit

= Laboratory for wood engineering

= Welcoming meeting from FFPRI management

= Visited and received presentations from Research
Department of Wood Utilization

R3: Gene Bank

One of largest gene banks in the world
Play an important role in conservation

Collection and documentation of
genetic material

Characterization
Propagation
Preservation and utilization

Data/information and materials
provided on request

Presentation on principle of
genetic resource preservation

R5: Visit and Lecture at the Nagoya University

i

Visited Agricultural Science School
Hosted by Prof Tomaru, Graduate School of Biological Sciences

Presentation on focus of graduate school and its practical

orientation on training and research in forestry breeding

Visit to the lab facilities

Presentations on application of DNA in research and conservation

Demonstrated on how DNA analysis could be applied in genetic

diversity analysis and conservation of endangered species

R7: Japan wood-products Information and Research Centre

e

Collection of data on wood trade
statistics (Prices, exports and
imports)

Provide information on wood
trade statistics to consumers,
government and industry

Dissemination of information
wood trade statistics: Exhibitions,
seminars, consultancy services,
etc
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R2: Forest Tree Breeding Research Centre

—

Hosting Institution for the training
Welcoming party led by Vice President
Presentations on DNA analysis
Presentations on tree breeding
Extension theory

Lectures, visits to demonstration sites and exercises on grafting
techniques at Iriomote Tropical Tree Breeding Technical Garden

Propagates seeds/seedlings improved through its breeding projects and
disseminates them to recipients including government, cooperatives and
the private for practical forestry

R4: Iriomote Sub-Tropical

Improvement of Callophyllum oniphyllum
for typhoon tolerance

Fruits seedlings nursery in Iriomote

R6: Forestry Training Institute in Hachioji City

Planning: needs A‘
assessment, resource

mobilization, curriculum
and schedule
development

Training: Trainee and
trainers identification, site
visits, group discussions
and feed back

Training evaluation using
questionnaire
Curriculumreview where

necessary

R8: Religion and conservation

S —

= Nature conservation and
religion

Nature and eco-tourism
Nature and Water
catchments

Tokyo City View

History, culture and
conservation at
equilibrium



Chapter 6: Way Forward

Arigatou Gozaimashita
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Way Forward A-

= Skills learned will be useful in our work by:

Finalising the Melia market chain report
Development of the Melia seeds and seedlings guidelines

Creating awareness on the importance and value of Melia
volkensii

Scaling up the growing of Melia volkensii

Sharing the experiences with the project technical staff






Appendix 5-4 Training in Japan 2015

Appendix 5-4-1 Report of training in Japan (Project Management)

1.0utline of training course

(1) Name of training course “Project Management”

(2) Period
(3) Participants

2.Results
(1) Achievement

6 Jul. 2015~13 Jul. 2015
Mr.MUGO EMILIO NDWIGA,
Dr. NGURE BERNASRD KIGOMO

- The trainees studied advanced techniques of tree breeding of Japan.

- The trainees studied contribution of tree breeding for wood utilization and forestry

extension in Japan.

(2) Schedule and contents

date Contents Organization

7 Jul Briefing JICA Tsukuba,

Courtesy call to FFPRI and FTBC FFPRI
FTBC

8 Jul. Lecture of tree breeding FTBC
Observation of facilities and plus trees in
FTBC

9~12Jul. Observation of private nursery, progeny | Naka city, Shirosato town,
test site, saw mill and Japanese | Nasukogen city, Nikko city
traditional house and Chiba city

13 Jul. Courtesy call to JICA HQ and Forestry | JICAHQ
Agency Forestry Agency

3. Evaluation

(1) Lecture and observation

Lecture and observation were appropriate for the trainees to

forest management in Japan.

(2) Lecture, practice and presentation

study forest, forestry and

The trainees exchanged of wider opinions concerning forest, forestry and forest industry

in Japan with officers of Forestry Agency and researches of FFPRI.

(3) Period, schedule and contents

Period, schedule and contents of training course were appropriate for the trainees.

(4) Training material, facilities

Necessary information and facilities were provided to the trainees.

4. Trainees
(1) Qualification
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Project Director and Director of Extension department in KEFRI, who are in charge of
Project activities, were nominated for the trainees.

(2) Motivation for the training
The trainees took positive attitudes and were very polite in all lectures and observations.

5. Application of the training result
(1) Concerning the result
All studies can contribute to project extension activities that will be the most important
matter in the project.
(2) Application method of the result
The result of training, especially a field of extension, contributes directly to progress of
the project

6. Circumstance of training
The trainees satisfied living in Japan such as accommodation, transportation and foods.

7. Other remarks
None
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Appendix 5-4-2 Report of training in Japan (Extension)

1. Outline of training course
(1) Name of training course “Extension”
(2) Period 24 May. 2015~20 Jun. 2015
(3) Participants Mr. KAMONDO, Bernard Mwaura , Mr. ANGAINE,Peter Murithi
Ms. ODUOR MUGURE, Nellie, Dr. NGORIARENG Clement Pkiyeny

2. Results
(1) Achievement
- The trainees studied advanced techniques of tree breeding of Japan.
- The trainees studied the distribution system of improved seedlings in Japan through
observation of seed orchards, private nurseries and private forest with sustainable
management.

(2) Schedule and contents

Date Contents Organization
25 May Briefing JICA Tsukuba,
Courtesy call to FFPRI and FTBC FFPRI
FTBC
26~27 May Lecture of tree breeding FTBC
Observation of facilities and plus trees in
FTBC
28~29 May Observation of seed orchards, saw mill Ibaraki Forestry Technical
Center, private saw mill
1~4 Jun. Study on activities of Tohoku regional | Tohoku regional breeding
breeding Office, observation of private | Office, Omori nursery, Seed
nursery, saw mill and private forest orchard of Iwate pref.,
Koiwai Farm
5 Jun. Observation of coastal forest restoration | Sendai district Forest Office
project
9~10 Jun. Forest conservation in semi-tropical area | Yaeyama forestry
corporative, JIRCAS
11 Jun. Study in Iriomote tropical tree breeding | Iriomote tropical tree
technical garden breeding technical garden
12 Jun Move to Fukuoka from Iriomote Fukuoka
13~14 Jun. Writing reports Fukuoka
15 Jun. Study on drought tolerant research Kyushu Univ.
16 Jun. Observation of plantation site of | Kumamoto forestry and
Japanese Melia extension center
17 Jun. Observation of furniture factory using | Okawa furniture factories
hard wood area
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18 Jun. Move to FTBC from Kumamoto Takahagi
19 Jun. Presentation of the result in the training | FTBC
course
3. Evaluation

(1) Lecture and observation
Lecture and observation were appropriate for the trainees to study forest, forestry and
forest management in Japan. Program was organized appropriately to understand a total
system of forestry, wood industry and wood utilization.

(2) Lecture, practice and presentation
Practice of propagation technique such as grafting was introduced to study basic breeding
techniques in FTBC.

(3) Period, schedule and contents
Period, schedule and contents of training course were appropriate for the trainees.

(4) Training material, facilities
Necessary information and facilities were provided to the trainees.

4. Trainees
(1) Qualification
Project staff of Extension department in KEFRI and a chief officer of extension in KFS were
nominated for the trainees.
(2) Motivation for the training
The trainees took positive attitudes and were very polite in all lectures and observations.

5. Application of the training result
(1) Concerning the result
All studies can contribute to project extension activities that will be the most important
matter in the project.
(2) Application method of the result
The result of training, especially a field of extension, contributes directly to progress of
the project

6. Circumstance of training
The trainees satisfied living in Japan such as accommodation, transportation and foods.

7. Other remarks
None
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Study trip report

@ Participants

@ Angaine Peter- KEFRI-Seed Centre

4@ Kamondo Bernard - KEFRI- Central Highlands Eco
Region Research Programme

@ Nellie Caro Oduor - KEFRI — Forest Products Research
Centre

@ Ngoriareng Clement - KFS- Extension Forestry-
Drylands

The participants

Presentation format

@ Topical subjects
@ Each participant will handle a topic
@ Questions and clarifications welcome

@ Application in the Kenya situation

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

5. Forestry in disaster management and
rehabilitation

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

Background Information

The trip is courtesy of the on going project on
"Development of drought tolerant tree species for
climate change mitigation in the Arid and Semi

Arid Lands of Kenya". (Melia volkensii and
Acacia tortilis)

® A five year project - 2017

® Implemented in partnership

® Selection of plus trees, established seed orchards

and progeny tests

Genetic resource
conservation/preservation

B Genetic resource conservation progress
@ General Japanese forest information

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

@ Establishment of FFPRI, FTBC

v'Tree breeding
v'Collection&Conservation of genetic materials, ODA,
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Types of genetic resources conserved

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

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

Conservation cntd

INSITU

@ natural forests 670 Stands

@ Forest protection of natural forests - 7 categories
Ex- Situ

@ Plantation stands

@ Pollen and seed preservation

@ Vegetative materials for endangered species and
elite

@ Arboretum plants for individuals

Ex-situ conservation

Tree breeding in Japan

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

Process of tree breeding

v'Plus tree selection

v'Establishment of Seed orchard & Scion gardens
v'Progeny testing

Objectives of tree breeding in Japan

1. Early maturing trees Pine, Cedar

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

3. Nematode resistant varieties Red pine and Black pine

4. Low pollen varieties Cedar
5. Snow sweep resistant varieties Cedar
6. Resistant to wind/typhoon Calopyllum sp

Objectives of tree breeding beyond Japan

Support tree breeding work in other countries e.g. Kenya (Melia volkensii project) as
part of adapting to climate change
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Improvement of wood properties

Achievements
* Variety of high CO, fixing cedar variety (high
wood density) (41 varieties)

* Less twisted wood varieties of larch (229
varieties)

Resistant varieties to nematode and snow
damage
 Selection of 375 varieties of pine and 42 cedar
varieties that show resistance

* Testing for resistance through repeated
inoculation and selection of clones that resist
infection (pine)

Nematode inoculation tests

Low pollen bearing cedar varieties

Techniques that support tree breeding

Molecular techniques in tree breeding

Phenology studies in tree breeding

Propagation technigues
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Some important facilities visited

* Genetic analysis and molecular lab

* Glasshouses for propagation of preferred
selected materials

* Glasshouse for propagation of nematode
resistant red pine clones

* Field plots for testing of nematode resistance

* Field plots to enhance seed production in
Larch

¢ Miniature seed orchards



Production and Distribution of High
Quality Germplasm

W Extension of improved varieties, seeds and
seedlings

FTBC
Local Government
Seedling Iroducers

End Users

TREE BREEDING (FTBC)

PREFECTURE SEED ORCHARD

PREFECTURE SEED ORCHARD

SEEDLING PRODUCERS
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Forestry for disaster management and
rehabilitation

SENDAI DISTRICT

® Adversely affected tsunami degraded sites
® The embankments constrution works

® Restoration afforestration activities

® Conservation of biological diversity sites

® Collaborative restoration sites with NGOS
® The 1000 hope escape upland grounds



Rehabilitation of pine forest Kyushu University

Exposure to the Kyushu region prestigious
institution and its efforts in forest development
v'The institution was established 1903

v'Has 16 faculties, 18 graduate schools, 11
U/Graduates

v'Sits on 40 ha of land
v'Currently relocating to a 271 ha of land

New campus and Greenary work Windbreak

Elaborate landscaping being carried out
Mordern housing constructions undertaken
Soil stabilization on the slopes being done
Existing displaced trees being transplanted
Use of old stumps and coppices

Mature trees translocated wholly

New species introduced to enrich biodiversity
Conservation of the rich biodiversi adhered

Rehabilitation work Application in Kenya

580, 000 Sq. Km area

Population 42 Million people (3% birth rate)
1 National Government

47 County Overnments

80% ASALS

6.99% tree cover

Plantations /Indigenous

e Ownership rights: Govt, Counties, private

Bamboo vegetation being replaced with broad
leaved trees

Keya beach restoration

A once black pine forest damaged by wilt

Replanting of the site carried out

Protection wind breaks erected

Embankment constructions set up
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Wood Processing and Utilisation Ibaraki Prefecture forestry cooperative

¢ Wood processing in Japan is largely operated through forestry cooperatives. * The forest owners bring

* The cooperatives visited were: their |0gs to the faC|||ty
— Ibaraki Prefecture forestry cooperative  About 90% of the wood d
— Koiwai farm (lwate Prefecture) elivered are thinnings

— Kawai saw mill (Iwate Prefecture)

— Yaeyama forestry cooperative (Okinawa prefecture)

¢ In utilisation, both cooperatives and private actors are involved. The
utilisation entities visited were:

— Makuhari Housing Park (Tokyo)

— Otsuka Kagu Furniture (Tokyo)

— Hiraizumi (Chusonji Temple) in Murioka

— Seki Kagu

— Okawa and veneer and fancy plywood - Tomato Company (Kyushu region)
— Morita Interior

Makuhari housing park
Ceilings and a room upstairs Kitchen and

¢ To counteract shrinkage as
the wood dries, a crack of
10cm is
made in the centre of the
on one side of the column,

* The depth is half way
deep.

¢ The timber has now
attained 15% moisture
content.
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Otsuka Kagu showroom

e This is a retailer company where many manufactu

rers sell them their products.

* Their customers are mainly people moving or relo

cating to foreign countries

e The company has a system where if a competitor
is selling an identical item at a lower price, then

they will meet that price.

¢ The designs are modern and casual that range in sizes, they ar
e simple and coordinate easily.

¢ The timber used in the furniture are both locally found such as
the broad leaved species of Zelkova serrata and Japanese oak
and the species from other countries such as Canadian maple.

¢ Other designs on display included Japanese furniture showing |
ocal craftsmanship using traditional techniques.

* These show techniques that are passed down through gene-rat
ions of skilled craftsmen to create elegant and class

Otsuka Kago

Koiwai farm

Handy crafts from the shop

367






Appendix 5-5 Training in Japan 2016

Appendix 5-5-1 Report of training in Japan (Extension)

1. Outline of training course
(1) Name of training course “Extension”
20 Jun. 2016~15 Jul. 2016

(2) Period

(3) Participants  Mr. MUKOLWE,Michel Onyango, Ms. KANYORORO Josephine Wanjiku
Mr. NJOROGE John Maina, Mr. ONGERE Allan Ojwang
Mr. RUKUNGU James Chomba, Mr. GONDO Anthony Mwangi

2. Results

(1) Achievement

- The trainees studied advanced techniques of tree breeding of Japan.

- The trainees studied the distribution system of improved seedlings in Japan through

observation of seed orchards, private nurseries and private forest with sustainable

management.

(2) Schedule and contents

Date Contents Organization
20 Jun. Briefing JICA Tsukuba,
Courtesy call to FFPRI and FTBC FFPRI
FTBC
21~22 Jun. Lecture of tree breeding FTBC
Observation of facilities, plus trees
plantation site and seed orchard in FTBC
23~24 Jun. Observation of seed orchards in | Ibaraki Forestry Technical
prefectural gov., private nursey and wood | Center, Omori nursery,
furniture Otsuka furniture
27~28 Jun. Study on Forest conservation in semi- | Yaeyama forestry
tropical area corporative, JIRCAS
29~30 Jun. Study in Iriomote tropical tree breeding | Iriomote tropical tree
technical garden breeding technical garden
1 Jul.. Courtesy call to Forestry Agency Forestry Agency
4 Jul.. Measures for trial plantation of Japanese | Kinki-Chugoku regional
Melia national forest office
5 Jul. Observation of Melia plantation site Kyoto prefectural Univ.
6 Jul.. Tree breeding activities in Kansai regional | Kansai regional breeding
breeding office office
7 Jul.. Observation of seed orchards, private | Okayama forestry institute,
nursery and saw mill Toyonami forest nursery,
Innosho forestry Co. Ltd1
11~12 Jun. Promotion of forestry in local areas Ino Town in Kochi Pref.,
Kochi forestry technical
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center, Makino Garden
13 Jun. Observation of saw mill Otoyo saw mill Co Ltd.
14 Jun. Move to FTBC from Kochi Stay in Takahagi
15 Jun. Presentation of the result in the training | FTBC
course
3. Evaluation

(1) Lecture and observation
Lecture and observation were appropriate for the trainees to study forest, forestry and
forest management in Japan. It is considered that The program was organized to
understand a total system of forestry, wood industry and wood utilization. Study on
extension system of seed and seedling in Japan was especially useful for all participants
who are in charge of forestry extension in Kenya

(2) Lecture, practice and presentation
Practice of propagation technique such as grafting was introduced to study one of basic
breeding techniques in FTBC.

(3) Period, schedule and contents
Period, schedule and contents of training course were appropriate for the trainees.

(4) Training material, facilities
Necessary information and facilities were provided to the trainees.

4. Trainees
(1) Qualification
Project staff of Extension department in KEFRI and a chief officer of extension in KFS were
nominated for the trainees.
(2) Motivation for the training
The trainees took positive attitudes and were very polite in all lectures and observations.

5. Application of the training result

(1) Concerning the result
All studies can contribute to project extension activities that must be the most important
matter in the project and also making suitable material for farmer’s school or third
country training.

(2) Application method of the result
The result of training, especially a field of extension, contributes directly to progress of
the project

6. Circumstance of training
The trainees satisfied living in Japan such as accommodation, transportation and foods.

7. Other remarks
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None
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Appendix 5-5-2 Report from trainees 2016
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“‘RINSEI NEWS”

Appendix 6-2-1
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Appendix 6-2-2  “The People”

The People Thursday, Febusary 20, 201

'8 commitment 1o in-

forestry and mﬂnccon 1% also to
blame for Ihe dirotaishing fosest cover,
which naw.itdnds st seven per cent,” she
said in a speech read on her behalf by the
Canservation Secretary Cideon Cathaara
during the kunch of » nemearch factiity on

pment resistant trees projects”
Shre said althouggdy her ministeyhad = -
L =N ' SRS
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Appendix 6-2-3 “Annual Report of Forest and Forestry in Japan for
FY2014”
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‘RINSEI NEWS”

ONo. 489 (published on 23 Jul. 2014)

Appendix 6-2-4
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‘RINSEI NEWS”

ONo.514 (published on 5 Aug. 2015)

Appendix 6-2-5



“‘RINSEI NEWS” and local pages of newspaper

Appendix 6-2-6

O”RINSEI NEWS” No.538 (published on 3 Aug. 2016)
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O”NIKKAN MOKUZAI”
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O”YOMIURT” (published on 14 Jul. 2016)

O”KOCHTI” (published on 14 Jul. 2016)
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Appendix 6-3-1 “SHINRIN KOZA” (Open lectures on forests in FFPRI,
2013)
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