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 13 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

309



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” (J13-21677)
(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—Y a3y
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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
mes Ndufa & Josephine Musyoki » Breeding theory V-

Planting Area: 1.00
ha

Spacing of plant:
1.7m x 1.7m (3460
trees / ha)

Planting method:
Single tree plot, RBD
(3blocks)

Year of Planting: April
1982

No. trees: 3502
in1982 —2325in
2007

- Major activity is to

collect seed

- Pine germination

- nematode
resistant pine
selection

- Scion garden for
cider

\ N‘ drying machine
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Propagation and
— nursery management

\ » Field visits-Takahagi,
Tendou, Yamagata,

Superior as compared
to surrounding trees

Location: Shimo-
Kimida, Takahagi,
Ibaraki, Japan
Age :10lyearsold
(since 1909)
Selected in : 1963
Ht=36.1m
DBH =63.1cm
Scions/grafts are
collected from the
tree

Scion/ Cutting
propagation in glass
house for seed
orchard



- 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

g improvement

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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Termite
resistance
timber



\

The project outline
DNAanalysis Tree Breeding) Drought tolerant Extension

° mmmmfa
3 Wihighasearaise

Application

© Geneticdiversity

conservationstrstegy
o Drawupdtrbutionrargs
ofsuperirbreedvariet |
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

*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_C02.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_HO3.fsa AT24 bcmv030 155 157
|AT25_A04.fsa AT25 bcmv030 150 161
|AT26_BO04.fsa AT26 bcmv030 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
LHAATCARAL  yorld
ARRATCAAAI

populations
ARRATCAAAI

Figure showing SSR marker bcmv141 PCR amplification peaks

Designing cpDNA markers for Acacia tortilis using coDNA 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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Inoculation

of pine nematodes



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

=Reconnaissance
=Site identification
=Demarcation
=Bush clearing
=Ripping

=Staking

Staking

Activities cont’

Labelling

Pitting

Refilling( top soil and charcoal dust)
Planting

Fencing

Watering ( Kibwezi)

Weeding

Pitting

Plot design

Seedling distribution in Kitui

Area planted — 11 ha approx.
Rectangular — 360m x 300m
Espacement — 6m x 6m

A total of 1800 seedlings were planted in Tiva
site as follows:

* Inner perimeter margin — 12m No. of clones : 60
Seedlings per clone: 30
Total No. : 1800

Date of planting: Nov/Dec 2012

Kitui orchard

Seedling distribution in Kibwezi

» Atotal of 1300 seedlings were planted in Tiva

Date of planting: January 2013

.‘#‘ 1

5 months after planting \
3months after plantingl
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Management activities

» 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

Debudding

Current status cont’

¢ Stem support ongoing
* Manual weeding continues
* Monitoring of pests and diseases
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Kibwezi orchard
-

Manual weeding

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.

Tallest tree almost 4m

e

Psyllid control




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

sover 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 ¢ 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

332



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 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

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-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
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 Voi(aandb) Kibwezi
3 Mwatate Kitui
4 Kibweri Mwingi
5 Kitui Bura
6 Mutha siolo
7 Muingi Wamba
8 Galana Marsabit
s Isiolo Kajiado
10 Wamba Machakos
1 Marsabit Neuruman
2o Kerio-Valley
B Meru
mbu . * DNA isolation (Old seed orchard, New seed
1 Lokorio
= E 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 7.7 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
Withinndiy
s

Cluster analysis

Principal Coordinates (PCoA)

* ik

coord.2

* wam

T
* voin #|Kibwezi * Hamhk
A

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

TOLERANT TREES ON ADAPTATION TO Table Of Contents )
CLIMATE CHANGE IN THE DRY LANDS OF Chapter 1: Introduction
KENYA

Chapter 2: Responsibilities in line with

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

Chapter 3: Course training contents

4: Conclusion

By: Damaris Munyao And Pius Matieka

The project outline Seed Orchards at Kitui and Kibwezi ( 15 Months old
DNA analysis Tree Breeding Drought tolerant Extension
" & S

DNA analysis.

© DNAmarkerde

o DNAmarkersel

© Genotypeidenity
-5

Kitui seed Orchard Kibwezi seed Orchard

2tioT]
K final
Ehirﬂ'mnﬂrﬂ
training)
2

eed
distribution

Tower site at Kitui
orchard

S E RN SRR

3

Cont: Implementation Why Grow Melia

= The project is jointly implemented by the « Altitudes between 150 M - 1700 M
government of Japan and Kenya above the sea level

= The project was initiated in July 2012 and is _
expected to continue for a period of 5 years. * Mean annual rainfall of 300-800mm

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

» Rotational period of 10 -15 years

alue timber

ermite resistant
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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 FRp | 1 i
STICCIEUIUS—UeT

on

number of grafted

Keeping and recording the

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

r—,I————

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



e

2.0 Extension in Kenya

IdentiﬁcationM

Profile survey

Designing farm forests

Training core farmers

Monitoring established farm forests
Develop FFE guideline for Ext. agents
Facilitation /training extension agents
Develop training materials

Seed and seedling information
Facilitate cost sharing system

.

.

Progeny

Sareet
superior

Seed

production Seed distribution

Chapter 3: Responsibilities in line with project
work

FARMER-FARMER EXTENSION STRATEGY

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

Project Purpose
Research capacity and
extension system necessary
for promoting indigenous
species plantation in the Awareness of
ASALs is enhanced relevant stakeholders
on the importance of
quality seed and
seedling is raised.

M

Project Implement:

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

(1) What witnessed
(1) What we learnt

= Owned by 600 members and implements

government policy on use of local wood = The training Center is owned by
= Provide an avenue for marketing of logs members drawn from Ibaraki Pre-

from members, national government and fecture

private company at a fee. = Conduct training and certifies power-
= Conducts wood/logs auction twice per saw operators

month for saw millers = Trainees are drawn from wood

. . . companies and individuals
Ibaraki Prefecture Wood Federation ~ (2) What we learnt for our job

of Cooperative . . (2) What we learnt for our job
= Improved marketing of logs through Training on log harvesting
cooperatives = Training and licensing operation of forestry
= Better prices through auction machinery

= Safety and quality control of products

4.2 Kyowamokuzai Co. Ltd.

4.1: Chugoku Mokuzai (1) What witnessed

(1) What w * Use domestically sourced wood
= One of largest sawmill in the world
= Use Douglas Fir imported from US
= Timber production = Domestic consumption
= Lamination {Beams}
= Chips production

* Use Cedar and cypress

(2) What we learnt for the job

= Electricity production = Implementation of government policy
= Timber seasoning on use of local wood
= Forestry = Combination of efficiency and

= Import wood recovery

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

(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 A 5.2 Housing Companies in Tsukuba City A

5.1 Kuniroku Home in Gifu (1) What witnessed

= Located in a housing park

(1) What we witnessed = Use pre-cut timber to construct houses
= Involved in forestry management, = Use 100% local wood
precutting of timber and construction = Work in collaboration with the prefectural
Construction government

(2) What we learnt for our job

= Involvement of the private companies in (2) What we learnt for our job

forestry management = Model housing park
= Vertical integration approach in business — = Promotion of government policy on local Ibaraki Ken Minami Wooden
forest management, pre-cut and wood _ Housing
construction = Final designs are tailor made for the
customer

Putting the customer’s interest first
Pre-Cut

e

Reference organizations

Visited IDC OTSUKA Furniture

(1) What we witnessed
= Specializes in the marketing of The following organizations enriched our understanding
assorted furniture from the local of the forestry industry in Japan
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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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
9~10Jun. 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

359




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

@ 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

® I[mplemented in partnership

® Selection of plus trees, established seed orchards
and progeny tests

361

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,



Types of genetic resources conserved Conservation cntd

1.Populations of plants INSITU
®natural forests 670 Stands

2.Individual plants ) i
@ Forest protection of natural forests - 7 categories

3.Seed and pollen Ex- Situ
@ Plantation stands

Conservation methods @ Pollen and seed preservation
1.In- situ OJigeetative materials for endangered species and
2.Ex-Situ @ 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

Fast growing Trees

Objectives of tree breeding in Japan

[orccdingobjective —————Jspecer |
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

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

e Miniature seed orchards



Production and Distribution of High
Quality Germplasm

W Extension of improved varieties, seeds and
seedlings

FTBC
Local Government
Seedling ]’roducers

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 e
* Conservation of the rich biodiversi adhered Ry

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. e The forest owners bring

¢ The cooperatives visited were: their Iogs to the fac|||ty
— Ibaraki Prefecture forestry cooperative o 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

Celings and & ro QR 1.y

Kitchen and

10/21/2015 - 10/21/2015

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

¢ The depth is half way
deep.

¢ The timber has now
attained 15% moisture
content.

10/21/2015
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Otsuka Kagu showroom

¢ This is a retailer company where many manufactu

rers sell them their products.

* Their customers are mainly people moving or relo

cating to foreign countries

¢ The company has a system where if a competitor
is selling an identical item at a lower price, 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
% |

10/21/2015
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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

Appendix5-5-2 THEBIZLBITLE¥rF—L 3>

Report

Country Specific Training on: Development of Drought Tolerant
Trees for Adaptation to Climate Change in Drylands of Kenya

18 June to 17* July 2016

K EN
Forssl Service

Acknowledgement

The participants 1o the Exiension traimng course thank the Government of Japan
through Japen Internationsl Cooperation Agency (JICA ) for making it possible for us to
attend this imporan course through the gencrous provision of fimancial resources and
logistical support.

The Forest Tree Breeding Centre (FTBC) s greatly acknowled ged for hosting us during
our stay in Japan. The facilitmors from FTBC who include the CEO, rescarch scientists
and other technical stafl are highly appreciated for frecly sharing research results on
past and on-going sctivitics through well-struciured Jectures. hands-on praciicals on
grafling and visit W relevant experimental and demonsiration sites,

We are also grateful o othes agencics, instilvtions and companics that gave us audicnce
out of their busy schedule and shared with us their vision 1o improve the environment
and livelihood of the communitics. We cannot forget the sl of JICA Cenues in
Tokye aad Tsukubs who cusured owr sty at the Intcmnational cemtres was as
comforiable as possible, bence making us fecl home pway from home.

Farmers and community cooperatives who frecly shared with us lheir successes,
uhdkngs-&ommummfm:ﬂry are appreciaied. The Mayor of Ishigaki Mr.
Yoshitaki Nakmvama and Mr. Ishigaks Sousei of Yacvema Forestry Cooperative mre
cqually sppreciated

Great thanks also go to My Hike Inadome, oor Trainming Coordinaior, who was always
there to give us the much needed guadance through, translstions of the bectures, puiding
us (hrough the complex iransport systems. We truly fell afe and appreciated in his
company.

We are also grateful to the Director KEFRI and Direcior KFS for allowing us 1a
participate in this important waining We have leamt impontant lessons i forest
beceding and extension which can be applied in Kenya

To all who made our sty in Japon comforiable, we sav Asante sana!.

Michael Mukatws John Maina Njeroge
Josephine Wanjiku Almn Qjwang Ongere
James Chomba
Anthemy Mwangi Gondo
July 2016
1 1
Table of Contents Introduction
Acknowledgement ....oooiieninsnnn Wrrr— 1 Background
The Constitution of Kenya 2014, stipulated that the country should stisin @ tree cover of
Table oF COMLENES 1vovrirnirnisnmssnssssssssnssessassssssnisnssss s sssnsssars ressmssessasend 10%. Currently, the tres cover stands at aboat 7% of which approximately 3% is under
state gaxemted forests, The forests are managed as plantations of exobic species and the
¥ IRrele iisviviis i s e s R R A R S A ather parts comprise of conservation arcas with indigenous forests, The possibility of
attamning this minmmum required tree cover falls within the privaicly owned farms and
1. Presentations and Field Visits e drylonds of Kenva, which sne expansive. ﬂus:i!sfu:mﬂddﬁm;m!wgﬂn
extension Lo schieve the 10% Constitutional requirement.
. 8 i ymposi =1
Km:lhlnknﬂ:qﬂ%dh:mql}f:lmﬂwmrm-ﬂmm
4 C P | .9 million Kenyans, or approximately 34% of the country's population. The drylands
nwmmlmiothmu}-'tmmwm?s%uxqa;
5 WayFor A ping i el wildlife population. The dryvlands are difficolt environmends pronc 1o climale change,

Livelibood options are limited 85 crop production is risky, making feod insecurity and
poverty levels high The main ie activitics for ies in the drylands are
mainly livestock reaning and tree-related metivities. Common indigenous trees growing
in Kemyva's ddands include, Acacia spp. and Mudic volkensy (Melia) valued for
fuchwood and quality tmber production. The dark b d of Mclis P

favourably with highly prized hardwood specics of Camphor (Ocorea usambarensis)
ond Moru ook (Firexr kemiensis)Mclia is also fast growing and adjusted 1o dry
conditions, and therefore, has potential to help commmunitics in dryland of Kenya adapt
1o climate change through provision of multiple goods and services. However, duc o its
high value, Meclia has been over-exploited for its desirable charscteristics such as
straight stem form, fast growth and quality timber production for funure industry.

The mul on the lk\-ew of Drought Tolerant Trees for Adaptation to Climate
Change in Diryl u(m.nusmedmﬂldmmlzwcmndmuc
planting of Mefia volbensn (Mukau) of wide genelic diversity, This is a collsborative
weriture between GOJ through JICA, FFPRUFTBC and Kyushu University and GOK.
The main institations invelved in ths project in Kenya include KEFRI and KFS

KEFRI is charged with the responsibility of underiaking research on breedimg supenior
Melia trezs that give beiter performance in terms of growth and timber quality and
mlmm o dry conditions expected due to climele change KFS is mandsied to
d farestry ion with core functions being 1o promote and give advice fo
Turmers on Melta voltensif ree growing and management on-fam, promote dryland
foresiry a5 well as promote panticipatory forest extension methodologies such as Farm
Foresiry Fiehd Schools (FFF3), and oo-farm plantstion management ac o business,

Purpose of Country Specific Extension Training

The country specific training on Development of Drought Tolerant Trees for

Adaptation 10 Climate Change in Drylands of Kemyva undertaken by the six officers

from KEFRI and KFS hed the brood objective ofwmgbumg knowledge and
iques for of i dlings p mnd

distibut

373




1t is envisaged that the participants will acquire and enhance knowledge and skills 1o;
propagste improved Melta valkersii, establish clonal and progeny sced oschards, and
develop distrbution pathways for improved superior Melia volkenril varictics in the
drvlands of Kenya Fellowing the proven performance of Meliz vollensii in the
drylands, it is baped that it propagation and cstablishment will not only enhance the
general tree cover in the dndands but slso improve the livelihoods of the rural
communities os it has podential to help populations adapt 10 climate change through
protection of land against impacts of flooding such as soil erosion, act &s carbon sinks,
and they also provide opportunilies for poverty elleviation through creation of
sltemative income generaling opportunitics.

Briefing at JICA Tsuknba

Briefing and orentation al JICA Tsukuba was conducted by Mr Smio who was

organised with everything well thonght.

« The team was taken through 2 personal health lecture by Ms. Tsunoga and -
cautioned sbout mosquiloes and how 1o prevent malaria. White fong sleeved
clothes were best for protection against mosquito bites,

The team filled in Medical ecards, handed in E-tickeis and received JICA's

Corporsie Cash cards and ingtructions. Basically instructions were on how 1o

use the card, and checking the balnccs and withdrawals,

»  Among the items that were 2 must fo camy ot all times for identification were:
Passport, Medical card, JICA badge and Emergency assist card.

= The team was infarmed thol Jopan had 47 Prefectures just like (Kenya had 47
Counties (County Governments), Taukuba City is located in Tbaraki Prefecture.

o Useful web si ded for getting ion included JICA Facebook
and the Statistical handbook of Japan,

« The bricling highlighted Japancse cusioms and maancrs, 3s following:
Punctuality (Be ot the venue o least 5 mimues before the scheduled timed;
Bowing (slight and deep depending on the person one was interscting with.
Slight bowing usually in informal ceremonies and decp bowing in formal
ceremonics): Remove shoes before entering o Japanese bouse, Japancse love
nnudlumhﬂnpwmﬁwmwdnmmldlﬂmnﬁmmﬁny

t policv Itnncmmly:lhlrmm

leeﬁas- iate policy for enti P

Jq:mumhn;ilk.w Reduee and Recvele.

o The populstion is about 127 milliom people. and the country has an area of
377473 k',

«  The team was introdused 0 the Training Coordinator Mr. Hike Inadome, fondiy
referred to as Hiko-san.

Evicnasor Course Team mesw the D

Courtesy Call on Mr. Sshashi Watanabe, Vice President Forest Products
Research Institute (FFPRI)

The Vice President highlightcd the following:

Appreciated 2 happy collaboration with Kenya on the Meha valkensn progemy
test project a= many scientists from FTBC are seconded to the project.
Pointed out that propagation had staried and il is uswally a difficull stage even
in Japan.

Growth rate of Melto amadarach in Japan was very slow making propagation
difficult, But in Kenya due to the faster growih cvaluation can be done carlier.
Jupan cedar brees are harvesied afier S0 years, This is long, bul FTBC had
developed ways of reducing this period ko about one third

Tree cover in Japan is presently about 67% - 70%.
Nﬁmmp:npl:mmnh‘dmm:m mamnby due 1o the low woges
paid by the industry

Cﬂuﬂs; Call to the Director General Forest Tree Breeding Centre (FTEC)
The tenm had o briefl meeting with the FFPR] Director {forest ecologisl and
gilvileulturalist).

» Forcsiry rescarch was over a century old (1505) in Japan. The instifutions
undertaking research have undergone several periods of restructuring and
irznsformation to what it 15 loday Tkuuufmmmm forest
research, forestry resesrch and wood utih
research i also an important component with cach area sddressing specific
research atiributes.

» The leam waiched a documentary of the works done by the instiltion. A
hand-cusi on ithe same was provided FFPRI is engaged in rescarch end
development of farest science through the following:

- Ix of forest B ingics and sysiems for
forest and forestry revitalisation
= Labour saving and cost reducing technologies for reforestation that
inclide, weeding when necessary a¢ opposcd to weeding every year.
£ Mtud h-dww&l’mullmdomlmdcktmﬂns
- blish of wood h 1 1o incresse and
ensure sestainsble domyestic wood demand by ensuring efficient
Ioggngmduoodmmhuhmﬁw
of :

- Wmmrwwmmmwmuﬂe
structural wood. Promaole use of wood residues. Recycling and re-use
of wasle wood mainly from construction in urhan areas.

= Rescarch on biodiversity.

Forcsts are kind of green dam as they store waler and prodect the watersheds.

Trees act as earbon sinks. Cedar takes up 40% of COy while Pines take up

1% of COy, 50 the two species take up mare than hall of CO,.

»  There is necd to protecd forest as they are habitat for wildlife-mammals and
birds.

» Natwral positive effecis of forests include forest bathing. forest odour md
sounds on human wellbeing. Use of mnnins 1o absorb hamful subsiances
from the air.

= Resioration of endennc ecosysicms and endangercd species such as those of
birds.

« Forests are shrinking evervwhere, hence the necd for satelliies and remote

SENEING.

Meed to nuriure forest and harvest timber — managemeni for uiilisation.

The team also vigited the res identification library where samples of timber

from various trees are preserved. Over 30,006 specimens and genetic coding

of the specimens ane done

.

The ishoestory where genetic mabetl asc
comened

L o R

0

Presentations and Field Visits

Outline of Tree Breeding in Japan - Dr. Hiroshi Hoshi, Director
Guer-l of Breeding Department

«  Apprecigtion thal foresisfrees are o preen mesommce thm should be
mmmw

Tree brecding is an g For amy ful forest and forestry
plan with a goal of achieving ined supply of & ic wood to mn
increasing demnand for the product.

Central to tree breeding is Lhe supply of supenor sced and seedlings.

An increasc in wood demand implics a need for an equally rapid supply
measare which can be activaied by the aid of trec breeding,

A comprehensive wee brecding mitistive will ensure carly prowih, Jow cost and
demand effeetive management through weeding and shorl rolation. Effecting
humuﬂsmdmuduudmgmmdmmwwhwmh

The net effcel of mccessful bree breeding iniliative should be reflecied in
incressed  productionfsupply  of superior sced and  seedlings, reduced
alforestation cost, meeting wood demand and increased income.

Initiative in modern tree breeding in Japan is stributed 10 Prof. B. Lindquist
whose use of plus tree selection (1952) propelled the process of producmg
Foresi Agency (FA) endorsed this initistive through iis notification on
“Implementation of breeding programme using plus tree selection i Japan
{1954), upon which plus Wees sclection sarted in mationsl forest and
subsequently private forest

The establishment of Forest Tree breeding Centre (FTBC) may be associsted
with the 1952 (Prol Lindguist) and 1954 (FA) initistives ps well ss 1o
institutionalise the tree brocding activities in Japan. However, FTBC has since
2007 been inlcgrated a5 a constiticnt Institwie of the Forcsl and Forestry
Products Research Institutc (FFPRI).

Todav, an claborate network of tree breeding in Japan is in place (Fig 1)
Delineating Imsm;u‘m eentres and offices for sitc and ree specific needs
a3 well 25 arca Ve Orgar is imp in addressing genetic
diversity and diflerentiation.
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= A total of 9,745 plos trees (codar 3,670, cvpress 1,058, Larch 538) have been
selected since 1954

= Seed orchards (n 428 sites covering #93 ha) and Scion gardens (in 146 sites
covering 178 ha) have been cstablished since 1957,

« Progeny tests have been established to evalusle plus tree performance for

improvement of seed orchards and choosing crossing materiale for the next

gencration since 1964

FI field test has been ished 1o select 24 e plus tree i 107 sites

covering 67 ha since 1984, Excellent ewrly growth, hence savings on weeding

o3tz has since been realised.

» Jopan hopes that by 2020 50% of wood used in the country will be fram
domestic sources.

R—
/ ( s \
FProgeny test
[ Prefectural govermments Forest Tree Breeding
Centre, FFPRI
Seed vreband
Saion garden Development of now varichics
Technieal guidance

mrd’l’mmﬂ

[ Seedling production coaperatives S \
ST e [Mational forest)
[ Seedling prosction formers /.

Figure 1: Network of Tree Breeding in Japan

- Onhier on-going tree breeding milistives inchide:
] Improvement af wood propentics particalarly for cedar

H)  Breeding of high CO; fixing codar varicty ko sddress global wamming,

i) Bmﬁuerm damage mmcedr\tmb for less twasted wood

i) for pine will i which has resulied m heavy
financial losses to forest owners as affected trees are et down and
digposed, To-dale, 225 red pine and 171 black pine varielies have been
identified from which 24 seed orchards of red pine and 42 of black pine
have been established. In addition, 362.000 resistani seediing varielics of
red pine and 628000 of black pine from the erchards (952000 pine
seedlings) have been planted along the sea dhores.

vl Coping with pollen allergy which affecis sbout 25% of the people in
Japan is a major socio-medical concem, 1 is severe i spring, Breeding
of pollen [ree or less pallen producing cedar and eypress varicties is in
sted orchards and by use of biotechnology. Isolation fcld for asseisment
of gafety m transgenic planis/male sierile varicties (2 cedar varicties)
have since been developed as DNA analysis technique is being used

Vi) Weeding is impariant in the first § vears but if trees bred grow fast they
will hadow the weeds minimising need 1o weed and consequently
reducing cost of plantation management.

wii) Shm:mg rolation age from 50 yoacs. o sbout 25-30 years In such
scenario, breeding | of pl

hpp‘\:lﬂuu of Lessons Learni
mmuﬂmdm“ lwﬂndupphmm mllcwumuﬂ‘
wowth,

for dryland
species (Melia, i\uﬂnh.hd mediom Iﬂlqda podmllll ares species.
= Appropriale sclechion and handling of plus trees is key #o breeding foresi trees
fior different ressons

The Progress of Forest Tree Genetic Resource Conservation during
the Last Four Decades in Jspnn- Dr. Masatoshi Ubulats

» Broadly. the presentation by the general information of Japanese
meanTmBmCmmc} and deseribed the
genetic bank praject with respect 1o in-situ and ex-situ conzervation stralegics.

. IImuldhmzkndedlbalquTmGuwmhm{‘usnvsumhu
progressively evolved through and
mhmmlwmmlmﬂ&

*  Two broad classification of Japanese forest are recognised by their biclogical
diversity and productivity of wood, mamely,; conifers and hasdwoods.

* The maoin conifers species inclode Cryplomeria, Laric, Chemaecypanis and
Pinur densiflora, msmﬁ;ﬁ Castanopsis, Zelkove and Quercus
comprise the main

. Mcmﬂ'aslhtmmdml forest of hardwoods comprise the main
forest production systems. A charscteristic of man-made conifers forest is
laewhwbnhpuldw:mly,whkdumumszlkmrﬂf«m

» It is appreci that a bi of hic and biophvsical factors
contribute to the type of forest, tree cover and forest tree breeding initiatives
observed in Japan. About 1,327 indigenous tree species are known 1o Japan,
placing the colleetion to the 3" largest found in @ warm temperate zone

»  Foren cover in Jopan is 25 million ha out of 37 million ha of land, of which
man-made forest comprise 10 million ka. However, it is ohserved that the
natural forest companent 13 limited when sccondary forest is excluded

» Reforestation and seed transfer rones ore important aspects of sustzining
Japan's forests.

»  Key reforestation specics included Cryptomenia, Cypress and Larch. 1t was
observed that while age distribution of plantation is described as normal, &
polential decline m annual reforcstation area from 0.3 million ha o 20000 —
30,000 hn presents a concemn

- hwﬂnh-vvdfuﬂw:nfl:fw:m:wdnmsfelmﬁﬂmuldb:

1 using l resulls of
. hnsm&mmuuammmhcmﬁrml
cngaged in:
= i) Farest tree hrecding

= i} Collection and conservationfpreservabion of genctic maternials.
- iii) Coaperation in forest tree beeeding in developing countries.
= In addition, FTBC stands out as the only forest trec gene bank in Japan with
ulmmid’vwﬂy,ﬁnu Currently, FTBC has i its stock aboul
33,000 stains comprising 23 000 mdividuals (vegetative plants) and 10,000
Jipoll lasm). H the largest plant genc bank in Japan is
WINWMWMAWQMFNN}
= A five decode ch ion and reform indtistives have tled
the develops of FTBC to an insti of ! In particular, the
gnub-tpn;mlu- rmmqenuhumwdusym
of breeding Is of:

= i} Potentially wﬁmm

Endangered species,
« fii} Natural monuments.

« The key spproach ta the ings is through elab surveys and
collection of sced and scions as well s propagation and preservation through
prafiing and rooted cunings, A key parameler in this initistive is cvaluation of
wraits by measurement.

* A combmation of the characienistic of trees and appropriste conservation
stralegies are imporiant in ensuring suceess in Wmdlwhmum
The strategies used mchde “in-sity " and ‘ex-sin ', “germplasm’ and “vegetative’,
‘individunl tree” and 'population’

# The stralegics constitute the main genefic resnurce eonservation system for
Torest tree specics in Japan depending on the type of resources. For example, fn-
stn ' and “ex-sin " conserve population of plants in man-made forest; ex-sim for
individual plants as in arboretum with clone or family identity while germplasm
{seed/pollen) anc preservied in archival Gacilities.

« In addition, forest iree genetic conservation resource stands equally play an
important role ko comserve genetic diversity withm specics and species
distribution, where over 325 stands comprising 106 species (either endangered
or magjor forestry species) have been designated in different regions in Japan In
such stands, forest operations are allowed only ie mainixin genetic diversity or
regeneralion of the specific species.

= Crptemeria is the most widely distribuied and common plamation species in
Jopan. Susdies on the species geographic variation using DNA makers are on-
going. I is expecied that the findings will be used 10 formulme the species
conscryalion siratcgy, among others,

» Information’data base mairix on the statws of forest iree penetic resource
mmmfpmmm inform of vegetative plants e,y Zetkova servane and
Cn'plcnetu ]ml ai FTBC Albmﬂ\mli. tree sced and pollen deg Pimus

and € u well as tree seeds (dom:ﬂc conifers,
lﬂL riwroads fnmlp confers and b £ is cqually

= The forcst genc bank programme has conserved/presenved 5983 dots of
Mumrmuwmwmm1mwurm:mm
(582 specics).

*  Most conifiers tree seed are stored a1 -20°C and hardwoods ot =2°C under dry
conditions in specialised facilitics. Specialised slorage conditions under
experiments are at -160°C.

» The forest gene bank p has 14 d tree pollen 2440983
fots af dmmh: soltwood pollen (23 species) and 154 lois of domestic
hardwood pollen (18 species)

= All iree pollen is stored at -B0°C under dry conditions im specialised facilitics.

The forest gene bank programme has conserved/preserved endangered rec

specics and monuments of which 36 specics (cg. Morer bomensts =

and Pinus almandii) are preserved at the clane archives with fissue culture and

controfled pollination, respectively

Fxnh;:‘ﬂlmluwrklnlkmluh

Demonstration — on enetically  modifiod -
technology application in 8 green bouss, FTBC | A seed orchand af Colar st FTHC in
Takabagi

Application of Lessons Learnt
. me:gmlkmmumlm-ﬂonilmmh-wmiuﬁnbhm
Kenva given the impact of state of forest cover, degradation, mereasing demand
fwnwdmdmuﬂmdumaudlsﬁ:dﬂkmumdb) adverse
factors on and wvulnersbility of local
communilics o climate change,
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. mmm:mquamwmmwwﬁmmrmw
supporied by a sirengthened forest toe breeding capacity and palicies.

. Cdld’monhmunKEmmmCInmndrmnuuwm
resource conscrvation particulary on drought tolerant e species (Melio
verlkensi) should not be taken For granted. Melin in Kenya is synonymons with

MMIMmMMmdmdlmnm

mlion  rescarch to ensure and expand its

Mﬁlm-ﬂmlenllnn} wm-dprmhglmspmmﬁ::i}hndnl'
Kenva end beyond,

L] ﬂthm!mgmhumwanpﬂemnlmcmﬂu:w

blishing effective ad 10 global

Extension of Improved Varieties of Seeds and Secdlings — Dr. Motoki
lelyuhlh
Extcnsion of improved vasietics of sceds snd scedlings is a key mandate of the
Extension section of FTBC.

»  Japan is odministratively divided in 47 prefestural govemments and 1,718
municipalilies (cilies, lowns and villages)

+  The system of forest trec brecding is based on delincating breeding regions,
centres and offices for site (climatic} and brec speciesivaricty speeific needs as
wtuunum:orynm

#  The flow of production/disirik of new wee varelics (stains-
Muuﬂwgm&s}ﬁwﬂ'ﬂfﬂﬁl}wm{eﬂﬂm
{estoblish seed orchard and scion garden) to forest owners (for plantation
hwhnmm}uwﬂmlﬂdndnduhb“m

» The i/distribuied include: Japanica
s..;wmmzr Char wbnsa (Hinoki) evpressl; Pinus
densiflora (Red pu:.h\km-w) and Pinns dumbergit (Black: pine/Kuromatsu)

. Th:elnbu-dellmof of new tree varieties

nludramyndbncﬁu lhuuufu-edbyhmhspaaedlu
MA!’F FA and FTBC. mcwuwm 1o engage md:uupcvmwilhlb:
af mew \mclnci
(enlﬂuhmll af seed mhtdlnimsidn!nllmm
capacity (conduct conferenses).

» Forest Sced and Seedling Act is in place 1o ensurefenforce complisnee —
registralion, secure seeds from known origin and quality, labelling, notification
of geed distributor, marketing through appropriate channe! (using and producing
necommended slaims (sced. seed orchard and scion garden).

. [-:mpmuwmnpi;mmem of rescarch, trial plantation cuiside of the
species’ designated sres are subject 10: i) developing and exhibition forest, i)
planting pine nemalode registant varictics and growth comparative studics. The
wﬂuyuﬂhﬁmmmhmwmlhmm

« FTRC is expected to impl Amendment of the Act on Speciel Measures
mmxm;.uwammcw

il Applving for registration of “Specificd Mother Tree™ from the Elite
Tiee that has cxecllent growth from Profictural govemment or private
seclors,

u)  Producing and distributing the scedlings from the regisiered “Specific
Mather Tree” in response 1o requests.
i) Conducting technical suppons 1o the reecivers of the scedlings.

The. rl.nl beneficial trael from ihe Phus trees o Ehibe mees

Application of Lessons Learnt
»  Extengion will;
i} maintain appropriste production. disiribution and marketing of quality
scedlings.
i1 Jower alTo won cost for anable forest b selecting fast
wrowing scedlings.
iii) C o forestry ion in ion with stakehold
(prefestural gov szt il ikt
. { Regulation and Compliance are inevitable,

m.m»hxnnmwlmcwm-uhﬂmuﬂm
use Melia as a piled case.

KEFRI in collaboration with KFS should assist county governments i identify sites
for demonstrnting the selected superior Melin species for planting and sced
production.

KEFRI in collaboration with NCA d Project om drought tolerant specics
|Mu1d uwld w :d::u.f) -d::nslcr Mclu Farvisers for quality secd and seedling
stralegy 1o ensure follow-up and eampliance.

‘Tree Breeding — Dr. Hisaya Miyashita, Senjor Researcher

Imtroduction

Breeding iz a universal wechnology applicd in @ of rees and other plants.

mwmm-susamcmdnlmdmmnmm
of farestry. In Kenya highland crop trees such 28 cvpress have under gone

MHMWIwwmmlmluMancMyummhm

breed high yvielding varictics.

Project Title: Breeding Drought Tolerant Trees for Adaptation to Climate Change
in Drylands of Kenya

Breeding of Melta volkensii for growth and drought tolerance,

Distribution of Melia volkensii in Kenya

About %5% of Kenya is classificd as Arid and Semi-Arid Lands (ASALS). Such areas
are characteriscd by bow roinfall and high emperstures. Due 10 low crop productivity,
woodland and trees offer major divelibood sources in thesc arcas, leading to extremc
pressure on netural resources espesially tecs. Mika vollensii is one of the major
indigenous trees found in north and south casicm Kenva

iy 4 VOMALA
KENTA - z o

TANZANIA

2 Melia volkensi distribution in Kemva

Selection of Melia

»  Selection for improvement of Mella vallensii was based on its ability (o produce

history of the tress was not known, To-date, 100 Melia plus mather trees have
been seleciod and used 1o esiablish clonal sced orchards in Kitni and Kibweai,
Each tree is replicated 30 times giving 8 Wizl of 3,000 wees.

To gouge potential for high productivity of selecled mother trecs. progeny inals
have been established in & wide range of sites. Such siles are set on farmers” ficld
ar in instiulions.

Species ing for drought 1ok growth p and genetic diversity
of Melia is underway DNA anabvsis will support development of genetic diversity
conservation strategy and draw up distribution range of superior breed vanetics.
Tree Breeding -involves seed from ideatificd mother trees, sced and scion
coflection. clonal seed orchard cstablishment; sced production; progeny inals. The
orchard and progeny tests will give sise superior planting materials, improved sced
orchard and seed production

Hm propagation

anhuusmmmﬂmﬁmmmmmwm
First g = sclection of Plus trees - collection of scions and wd
sstablishient of clonal ssed orchard. In 2-3 vears, Melia produces secds from the
orchard  These sceds go (o forestry sctivities twough production of scedlings,
1.5" generation- seeds from clonal seed orchard are pul dnte & progeny trial for
furer evalustion and improvenient. Good material from the progeny lest is
sclected for establishment of clomal sced orchard, This is also known as backward
sclection. The progeny test is done simultancousty with elonnl secd orchard trials.
Good materials from fhe progeny are sclected and bred os this gives rise to breeding
population {forward sebection), This then gives rise to 2 pencration of Plus frees
Manpgement of the seed orchard, 1t mmst be kept free of weed, discases wnd
pests . Trees should be controlled through pruning and culting lead stem to allow for
Forizontal branching st fow heighls.

Pusied Melia scedlings in » proobouss al

FTBC, Tnkshagi
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Some observationsiway-forward

" Smugsinshmhwwh\'swwwlhmhmmq“mmw&
to new siles.

# 12 progeny riad sites have been established Same trees have been established in all
the 12 sites. If a tree i= doing well mn all sites this will be selecied s & good material

# The progeny sites are alss expected 1o show some trees performing betler in some
sites and not in athers. However, for trees to grown within & censin gite/County
they must have shown good performance within that ,

& Within each project county 3 ha of seed orchard (300 trees) will be established with
seeds from the progeny test.

+ Improved seed production and supply will be enhanced within the Counties onec
seed orchards are established.

& i is impornant for wee breeding informalion o be shared for conlmuation of
breeding and further selection

Genetic and Reproductive Studies for Future Orchard Management -
Dr. Michinari Matsushita

Definition of terms

Genetic diversity was defined as 1otal number of genetic characicristics in the genctic
make-up of a species. This can affect growth, survival and reproduction potential,
potential for evolution and breeding.

Genetic differentiation was defined s quantified gemelic variation between andior
among groups.

I-pcrilnu of species - site matching
Genetie differentiation will validate or suppont species site matching ¢ g Japanese
beech adapied to cold side om Japanese sea side was planted on the pacific sadc
which 15 warmer The species showed slow growih, indicating it was not suiled 10
this wasmer sile.

» Success of ree planting will greatly d:pcadwamws ;nw:uc diversity and
differentiation For instance, hl’on in Africa it
is 1o carry oul sp i mln:l-rpcl s o find oul
which Melia provenance lsbullmledmllm country. Provenanees include spocies
Trom north, middie or southern part of its range in Kenya,

o It was realised that Meru and Embu Meclia provenences sclecied for clonal gecd
development had low genetic diversity. Decision on whether or not o promote
these provenances Tor up scaling cannol be made on 1™ generation progeny ss some
desirable quality may be expressed intor.

Application in Kenya
= Kenya has now acquired knowledge on molecular techniques, therefore research
on other indi genous trecs could be undertaken lo increase lln:mm:lur of drought
tolerant, indigenous species being promoted
+  Breeding is long tenm but there is need 1o make farmers oppreciote benefits of
using improved ree genctic resources” material. This can be achieved through

16

training, joint devel of plantation /d ation plots at county levels
and identifving miche markers for Melia wood end wood products.

Grafting - Mr. Kobuia
Reasons for grafting

= Shorten fngiting /seeding period e.g. Case of Japaness tree specics!’ Melia in
Kenva

« Ensures product ks similar 1o the mother tree.
»  For low pollen/non policn Jopancse cedar through clones/grafling

Procedure

*  Major tools and materiels required for grafling include: - knife, gninding stone
and grinding stone holder, waler, grafling tape, strings, cuung board and plastic
bags.

Always saak a grinding stone in waler
Stabilise gnnding stone through holder or placing on waste chath when in use.

Sharpen the front side of the knife first. Ensuring the grinding sione remains wet

Grind out warpage on the back side of the kaiife.

Select scions from the target tree specics, Identify scions that are free from pests

and discases, those that are the younger pot secding

Harvest identified scion using 2 secatewrs. Cut the scion 1o abowt 10 ecm

Remove lower leaves 1o about § om.

Trim the bottom end of scion by making a wedge shaped

Place: the tnmmed scions m water to ensurc they do not dry

Cut the top side of the root stock.

Strip some of the keaves around the grafting area of the root stock,

Make a shit in the root stack by using vour thumb to push down the biade, As

the stem of the root stock may be hard, make the slit towards the edge not in the

middle of root stock.

« Insert the scion in the root stock slit cnsuring the cambiums of the scion and
root stock touch each other.

*  Wrap around the stock and scion by using a grafling tape.

«  Cover the grafied portion with lesves or folding wpwards leaves from the lower
side of the root stock and covering with a polythenc bag ticd loosely at the
bottom of the root stock.

»  Secure the grafted portion with & picce of siring,

»  Cover the grafl with a plostic bag, and usc a picce of string 1o lie up the bag

= Place grafled seedling in the nursery and monitor for signs of new shoot growih

. L ]

= oa o

Way forward
1

Need to train more staff from KEFRI and KFS 1o be conversant with grafiing
for Melia orchard development in counties

2 KEFRI and KFS 1o collaborals in training more stafl on grafiing at institutional
and connty l:nllhm,ghmm numngpmym

3. Develop simple guideli o rafling lechniques for use by
agentsiiechniciang in counties

Ibaraki Prefecture Forestry Research Institute

”

Intraduction

Ibaraki Prefecture Forestry Research Institute (IPFRI) is located wn Ibaraki Prefecture.
This Prefecture has a forest cover of about 30%. which is lower than the mational
average. Of these, 76% are privaie and 24 % public fovests. Theraki Prefecture has three
main regions, namely: Mountains suitsble for foresiry; Flains maintained for livelihood
sctivities such =8 farming and setilement. and Conet suitable for pine forest due 10 it
Tolcrance 1o sca water and sands whils acting a8 windbreak.

Mandate and activitics of the Institute
» IPFRI was established on 20 December, 1955 for the purpose of conducting
research Over the vears it has undergone different changes and presenily it has
three divisions, namehy
i Silviculiure Departmen: - dealing with research on forestry production and
brecding
i) Forest Environment Deperiment - deoling with rescarch and survey of
forcs! covironmen! conservation.

i) Mushroom and special products Depanment - dealing with rescarch and

sarveys on mushrooms production, harvesiing and special forestry products,

»  The instiiuie also has en cxiension section thot promotes exicnsion projecis.
* The msttute has a lotal arca of 33.0 ha of lend, which is well planncd and
d I has & ducive working envi 1o conduct rescarch for
VETIQUS SitLions,

*  Since the Japanese cedar is very imporant for the construction indusiry, a lot of
breeding work is being done by the institution 1o continuously improve the penctic
makeup of the specics. Trees are being improved for fast growth and straight bale
Plus trees are identificd, thal b inued for over S0t years.

. Guﬂm;sdmdumlnumxedlmgnnmbﬂ;,mduﬂ;mdﬂchpdmem
trees identificd. Sced orchards arc established for clite rees. Plus trees are further
tested for superiority through progeny riale, Some crchards are manayed in
miniature form where trees are spraved with gibberilic acid 1o induce carly seeding
i 4 vears s opposcd to a 10 year waiting period of ordimary sced stands. Such
treated seed-trecs have a life span of 10 years

*  Rescarch on low pollen varctics of cedar to manage the problem of allergy which
affects a comsiderable number of Japanese is also being undentaken. Low pollen
cedar varietics can have bess thani % of the ordinary Japancss codar.

= A lot of work has been camied out by the institule 1o address the challenge of
nemaiodes affecting the red and blsck pines, Anificial inoculation of pine
nematodes is undertaken identi [y varictics sesistant to nemalodes. Such varictics ane
shared with FTBC for further improvemens The black pine is mainky planted by the
Prefecture governmenl, who replace all nematode affected trees wilh resistant
vangtics. Red ping is mainky planied by private farmers who have nol vt reached
the stage 1o replacing infecied trees

*  The Institue has 2 responsibility of distributing superior Lee scedling o famers for
planting They give through farmers coaperatives.

Lessons Learnt Which Kenya Can Adopt
1. The Institute hos invesied in well-equipped tree ies where iom is
carried out

2. Devel of seedling producti i it i
3. Establishment of ministure seed orchards, these hl\.: mu&mhl\ reduced the
timie laken in production of sceds (Ordinary orchards takes IU\:I’E]

4 Plantations of clite trecs, the sexond pencration phus rec have superior yuwll!

and quality resulting from hvbridization of plus trees having proven superior
growth. Elite trees will significantly reduce the costs of weeding due to their
Tzt growth,

AR expamsive pursery 10 stvumeodsie large
pusmber of ncedhings

A vater sywicm wilh an sulomatic smer for
walering e tecdbigs Less muspowsr
wied
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’V‘mt to Mir. Ryuichi Qomori’s Tree Nursery

Tbaraki Prefecture Forestry Research Institte (IPFRY) works with a cooperative
called Ibaraki Prefectural Foresuy Seedling Cooperstive. Bt has & 1otal
membership of 38 houscholds (HH) of which 18 HH hl'\‘e setive members,
which ig stiributed (o their part-time and oth

The cooperative reccives training and rnpmvnd scedlings from the research
nstitwic for distrib 1o s The bers of the eooperative also
imderiake private tree bieeding in their nurscrics Mr. R, Qomen alse works
closely with the IPFRI and is a member of the Evaluniyon commuiles for superier
wvarictics and techniques

The Kenysn team visiled and interacted with Mr. R Oomori, who is one of the
Tarmers and o member of the cooperative and Mr. Keiji Hayashi, cooperative
advisor. It was observed that the cooperative members focus on raising Cedar
and pine seedlings. They mastly vse the system of raising seedlings 'mlbulvﬂl
{bare-root). Ahhough the use of pots iner) for i
recently been introduced. it has yei 1o be popular, Nm—pmsd a:ndlnp uloc 3
eors in the nursery while potied ones take two years. There is need o promote
eontainer-grown scedling a3 smaller area will be require, it invelves less Iabour,
seedling mature eardier and it is technology Eriendly, which may ensble voung
peoplc Lo develop interest in iree narsery.

Mr. Ryuichi Omori's Private Nursery Ibaraki Prefectural Seedling
Coopenm!

The cooperative is tasked with the responsibility of seeking for markets (buyers)
for members. They consult other prefecturcs which need superior vanicties of
secdlings for plnting, Buyers incinde contraciors, oul sowrced by the national
Ioum in national forest wreas, To aveid over
ugti makes an estimation of scedlings 10 be planted, and
Mcwmmmm:mm
The members of the cooperative have invested in modern watcring svstem like
the one shown below,

A Bamen” cooperstive nwsery with @
maode i walsying sysiem

ehlensve e mesry
ownod by & private fogest farmer.

Lassons Learat and to Appl.

[

¥
Most of the lessons leamed arc slso applicable in Kenva, However, it take 4
wears fo raice and tend seedling in the nursery before oul-pland in Japan. In
Kenya il lagis 3-4 months.
More awarcness and sensilisation will be camied ol especially ¢stablishment of
forest eooperatives.
The involvement of the County Governments i supporting [armeérs 1o be
imvalved in Melia wce brocding and plantation establishment through
cooperatives is another key point that will be promuted.

Visit to Seki Furnitere Company Limited in Tokyo

mmwﬁmnmntnp)snwmfmmmmr
Tokyo cn the 5™ floor of Shinjuku Park tower, occupying approximatcly 900
square fect. The other wing of the floor is shared by another fumiture shop of a
diflferent company. The company (Mokuba) has some other branches within
Takvo City.

The company deals with high quality fanutare for those who can offord good
wn,mdwuuwy eanhmsu-nl‘ “extraondinary  wood'  and
“the best of the best’, hengs guaranteed

products”,

They use mosily imponed timber especially from Africa, South America, USA

-Kl.llumpa Franih:wwii}i-i Ihcvl:ﬂhn‘bcrmwllbemnoddww
in the ing timber export.

'I1|n h\tMcwuwu‘lﬁnp which is reputed as hoving the besi quality

woodtimber and cquipment in Jupan.

For good quality fimber products, wood is air dried for 3-5 years. Litile quick

drying is don in kilns

Timber bs used in its natural state thus the bark is removed and cven the wrinkle

marks lefi afier the bark is removed are not plancd, the wood colowr i also Jeft

nataral and some are reinforeed by anificial smme colowr for brightness. The

Matural splits and boles in the wood are lefi the way they were unless extreme is

when some reinforcement is nesthy done,

The final produeis ave mamby tabic tops (legs arc made of stecl) arc produced by

planning, removal of bark and applieation of varnish, They also sell chuirs.

The prices of final prodoets (iems) displayed range from ¥ 450000 1o

¥ 3,500,000,

Meost of their clients anc the ticwhywed couples and members of the soeiety with

good inoome.

The clients are given guaraniec of 20-30 vears For repair,

They sell mostly on week-cnds (Saturdays and Sundavs), selling an sverage of

lens items per month, Sales are very good on weekend when people are free o

do shopping,

a

Visit to 1CD Otsuka Furniture Company in Tokyo

Dbservations

This is another farniture shop also locaied in Tokyo town with similar flems as
Atelier Mokuba (about 30 minutes” walk from Mokuba Show room).

The prices were alzo competitive.

It had various items bovght fronr the various famitue manyfacturers which they
miarket at the shop.

Customers could slso order the type of fumiture they want and made sceording Lo
thasir taste

Generally, most of the observations arc the same 2z Mokuba but the Orsuka
company show-room was wider,

They' also had additional iems as wall units.

Highty prized gaality Sising 1sbles

A Brseshed mllhwm the
ctus] natal el of the wood

Application/lesson lexrmt

= From the rwo fumiture shops, it was spparent that wood m Japan 15 very highty
\llMMw}vfah&.Mn&:mlm indusiry but alsy in the
fumiture industry. The peaple are willing to pey the highest price for valued
ilems sceording io the Japancse people tasic,

«  Qushiy and good workmanship arc key drivers in & competitive wood industry
no matter the buginess location,

Fenva could develop Melia rees and products for the intemational markel to
have relum on ivvestments. Mclia timber has an appealing caloar that could he
{the marketing point for the world market

Furniture industry encouraged o produce high value timber products.

Value addition to raw forest products should be made by the exporting countries
1o creale emplovmenl far their people benee moke them appreciate forests and
their produets, and for the importing countries like Japan 1o reduce the bulkiness
hence cost of wransport

Same of the sccruing profit should be pleughed back for conservation of forests
where the wood came from.

Adternative quick growing trecs like Melia and others that give same products in
shorter period should be natured (rossarch)

Japan Internatiomal Research Centre for Agricultural Science
(JIRCAS)

Climate change and environmicnisl degradation have been deeply affecting susiainable
production in sgriculture, Foreswy end fisheries. Thus JIRCAS secks to contribute
solutions to global food and environmental problems as well as 1 the siable supply of
agriculiural, forestry amd fishery products and resources.

JIRCAS has been conducting collsh

through teehnolagy development. The Institue has oocnmpluh:d rescarch on

heat and =alt tolerance of leguminous crops, cfficient management of fropical fruil
Tarms, and integrated pest management of ropical-onigin diseases and insecis.

The salion is also fhle for ing new technol | v

agricaliural

on
of ropical and subtropical fruit

and conserving wm

trees. Rescarch in JIRCAS include:

Rice The biggest projeet in Alrica is the development of NERICA rice (New
Rice for Affica), an upland rice which is hybrid between the African and Asian
wariety, breed through genciic transformiation technology, The Alncan vanety
has great resistance 10 various siresses that include drought tolerance, blast
residence and P deficicncy. while the Asian is high viglding.

Sugarcane development; A cross betwsen sugarcane and Erianthus is being
developed mainly for production of bivmass and bis-cthanol. Erinnthus was
gk:ldullfnsmhgmdd:wmmd

Maize: reseorch on  soil
production

Tropical fruils: inclade mangocs and passion fruits being bred for less scidity.
Yam; has great cconomic potential in West Africs and will be bred for
improved productiviy The identification of the valusble traits, |ml|ling ‘Thigher
iolerance b drought, inseet pests and discascs, orc the variables for used
for breeding programmes in African countries particularly, Nigeria. JIRCAS
Ixas o op-poing project with Kenya,

for enhanced maize
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& Due 1o delc ion and forest de it the tropics m search of agriculiural
land, appropriste countermeasures based on the causes must be found that sddress
the fallowing fundamental issucs oa how:

- Much poientisl harvest is allowable for a healthy rege of a rich forest
= We can improve techniques 1o support U survival of newly established stands
in degraded aress.

= Wecan use the forests sustanably
= We con utilise the harvested plantation trees efficienthy.

= The bigpest challenge i devel af -hniques that promole the
usc of forcsts sustainsbly as rerpunse to causes of deforestation and degradstion

Cime of the parteipants inside » Manga
wrehard

Dnfffesen free apecses plaried fur pecservation.
including Tamarindns s Puwpaw fruice sie one of (hos
by MRECAS

Yaeyama Forestry Cooperative (YFC)

Yacyama Islands Forestry Cooperative is onc of the 629 cooperative muuc:lnlm
It 15 also one of the five forest coop es in Okimawa prefs Tt w d by
the Government in 1977 Forests in Yacvama Islands occupy 30%, uhu:h 15 low by
Japanese md-hhnghnudmmYm?ml‘oomwehmm
the forest cover. The YFC is composed af 95 regular and 184 associate members whe
are drown from the thwec meighbouring lslands, namely: Ishigaki, Taketomi and
Yanaguni.

To be o regular member one must have in possession al Jeast (0.3 ha of forest while an
sssociale member pavs o cenain amount of maney as membarship fee. The Cooperative
is managed by a board of management chaired by the Ishigaki Mavor

2

The YFC facilitics belong 1o the Prefectural government but entris o the cooperative
fo camy iheir activities and ensure benefits 1o the members, which nclude:

Afforesiation and reforestation,

Planting and replacemeni of windbreaks along the const

Seedlings production.

Peats and discase contral

Thisning operations and windfall removal

Manzgement under the watch of FTBC.

Charceal prudmm

Timber

Trainang of forest personnel.

Protection of birds, animals and sca wildlife as Ishigaki i a tounsm island
Protection of seas, rivers and scenery from erosion.

Guiding members to wnile proposals 10 secure relevanl Prefecioral
govemment contracis or financial support 1o undertake sctivities in their
forests

N G T LY I I S T A |

The YFC's charcoal production activities were Timited, it was interesting that the kiln
used made @ recovery of 40%. This is packnged into 5 and 5 kg canons ready for the
markel.

Bemlﬁ Ilw use of Prefeciural owied Ihc:lms members also geoi subsidy from the
as an The YFC also act in the inierest of farmers
mmhfmmmmmﬁtmmmm

ve | Tupe of chacoal kil wsed by YFi

wscasaicon with Yeeyama
LFe omicals —

Meeting with the Mayor of Ishigaki M.
Yoshitaki Makayama whe ts alse the chairman
af Yeryams live:

The maryor of lsbigaki who i3 the chasrmanof | © B,
¥i adilreasing members One of the Renvan parieepanis, shares
cuperience during the snimal general meeting

i Goopeiakive
during the snnus| gemersl mecting

Iriomote Tropical Tree Breeding Technical Garden (ITTBTG)

Dr. Chigira Osamu, Director ITTBTG

Location of Iriomote Island

ITTETG is silusted in Inomaote Island, south-west pant of Japan. The Island hos an ares
of 29,000 ha with sub-tropicsl forcsts occupying 90% of the tofal Tand arca. Though the
population is only 2,300 people, Iniomoic Istand is 2 major tourist destination in Japan
reseiveng an avesage of 330,000 wurisis anowally due o its favourable climate, despite
the typhoons and high rainfall. Iriomote island is famous for the many endemic specics
of Nora and founa, in particuler the mangroves and the liomote cal. The istand is prone
to damage by salty sea water and tvphoons with sverage of 4 typhoons cccurming
anaually

Activities of ITTETG
The ITTBTG was cstablished in 1996 with main of objective of breeding tropical tree
Bp:aes Research on forest tree breeding has been undertaken on the following:
Development orrmﬂpnmudmm for scion garden of Acacia.
-"' lop of clonal hnology for Acacia and Eucalyplus

species.

+ Evaluation of seed storage period of Acacia snd Eucalypius species

s Development of a manual on tree breeding technology of fast growing tree
specics,

Recenily, the Institule has been undertaking research in collaboration with a privaie
wood company and Kyushy university on Acocia tree species in the following arcas:
«  Exomination for inducement of tree form of Acacia anricnliformis.
& Investigation on flowering period of Acacia specics
= Arificial pollination system of Acacia specics.
« Examination of pollen germination afier storuge as Acacia mangion and Acacia
airriciriformis do not flower at the same time.

All these are aimed i producing 2 superior scacis hybrid Acocia mangum is Fist
growing but is prone o heari rol discase, while Acacia suricnrifirmis is show growing
bast resistant 1o heart rot. So the objective ie to produce & hybrid of the iwo specics
which is fasl growing and (olerant 10 heant rot and can be used mainly for paper making.

mmmurdmul bunsdw:luh:nm inchade:
o iy in Calaphyl il
Fmpwmhmwmul’ddmmmw:u 3
(‘ahwvﬂm tnopfyyiinm is also useful for omamental purpose, timber production,
cosmetic and medicine, Candidate plus rees were selected m Tarwan, Fiji and Japan.
Sclegtion gave parent material with wide gencue diversity. Progeny sced stand has been
estabilished where controlled pollination is being underiaken. Lse of this technigue as

opposed 1o use of cutting ensures that wide genctic diversity in maintained

Preliminary resulis showed that Taiwan provenance were doing betier m lerms of
height growth compared 1o Japancse provenances. A challenge in breeding is how 10
use such good genetic resouree as 3 country may not discard own genelic material,

G lacanie : " |

Tropical Trees Garden

There iz s ropical tree garden ol ITTBTG. Different isee specics found within the

wopics and subtropics of Africa and Asin are managed About 200 different ree specics

were planted in thig garden but currently oaly about 40% are surviving due 1o efects of
typhoons and esisblichmeni problems. The Garden nets a2 a genc bank for the vanous
tree specics planted for biodiversity conscrvation.

P thiough air-lavering 15 also on some of the species within the
gnnlm Some of the tree species #1 the Garden inchude, Euncalypius cumaldhlensis,
Lucalypius wrophytla, Evcolypius gramdis, Tamarindis imdica, Munpifera tndiea,

7
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Discusson with Dhtector Geacral Kinki-Chugoks Nalsonal Forest Regionsl Offce,
Foremt Agency. O the toble are varons forest products that they sxmt Germens o gel
nathets

Onverview of the Planting Trials for the Fast Growing Species
Mr. Hideaki Takai - Director Depantment of Forestry Operations

Kinki-Chugoku Regional Forest Olfice National Forest has offices in 14 prefectures,
served by 455 members whe include 40 dimrict forest officers. National Forest covers
an area of 320,000 ha with naturgl foresis comprising 46% which include proiccicd
Torest reserves, cultural heritage forest, religions places and valeanic mountain arcas.
Plantation forest covers an arca of 47% with Sugi (Crypiomeria japonica, Japsncse
cedar) and Hinoki (cypress) as main specics

Bab;peemmmﬁuood:mdmnlhnm.ﬂmnﬁﬂn:ndmngnhuhhm
they are thinned twice. Currently, sofk are not o forest
owners duc to: Iughllboumlmol\-eda; flwummedm'nhwlhumpswuns
and low price for sofiwood timber. Lower prices are attributed to competition from
importcd hard wood timber, which is cheaper. and the changes in ex-change raics,
}thﬂleﬁmmmn.ﬂmismdlﬁdcnbp profitable forest
managemend modcls 5o thal so thal monetary value is atlached o these forests. The
endeavour will consequently atiract forest owners 1o invest in tree fammim g, Hardwoods
have 2 high market demand However, these species are only harvested from natural
forests, which could lead 10 over-harvesting, There is therefore, need to have plantation
species thal can meet demand or replace hardwood in the markets.

iy -
Sample of a peoduct Gom Melia arsdusch | Group pholo with Dhrector Dicpartment of
wood Funestry Uperations

Fast Growing Species (FGS)
mwmgmmnhlpw\mwharmmhlmwwm
waiting for S0ycars for trees to maturc. In the pasi, thinning were profitable in Japan
but currently there use ig limiled lo biomass produchion or paper making, which is less
valuable. .

Demand for hardwood is still high especially for external and islernal finishing,
furniture or crafl making. Softwood is usually used for structurnl wark i is cormently
not very easy Lo import hardwood especially from tropical countries, therefore, Japan
need 10 develop its own forest plantations by using fast growing species.

Trials on FGS - w0 reduce costs of forest management through reduction in mumber of
weeding by sclecting for fast growth are being underiaken. Rainfall and emperature in
Jupan is favourable for tree growing

Testing Melia azadarach (Sendan, Persian lilac)

Melia ccadarach is naturalized in Japen 25 it was inlroduced in over 400 years ago It is
fiest growing, producing good quality timber aficr 20 vears. Melia timber is ussful as
thin slhices thal can be used to laminaic other species. Specics has good market appeal as
it resembles mahogany or Zelbova serrate, both specics are vare 1o find.

Challenges 16 Grawing Melia azodarach

Inadequate sced as species in not found in plantations bul m omamental gardens

The ouly plantation forest of M. axadarach 15 at Kumamaio, However, it is a

first generation plantation. The genetic matenal for the Melia being planted is

unknown so the charactenstics of the grown trees will vary.

Dnmlsob}uﬂd*wndhuthdru:uumdwhw:Muk

during the dry periods.

= Research is mlu.ncl; new in Japan. However, the specics is thought to have
good potential for weod production. Genelic potential 15 not known,

& M azadarach is nol used for timber tion m odher Asion countries, In
Kenya, the specics is not grown for timber but medicinal and omamenial value.

Appealing Attributes for Growing Melia in Japan inclode

Rapid growth, especially in the early stage.

Easy seedling production

Good site adaptability in a variety of climote snd sodl eonditions in Jopan
Easy silviculture.

Free from mecel sttack, pest/discases or animal damage.

High quality timber with & good mark value,

CRC RS

Lessons for Kenya

1. Explore possibilities and performance of esiabliching Meho azadaroch as o

planiation specics for on-larm cultivabion.

2 Melia is fast growing and has good fimber qualities thot can be exploited,
especially in vencer making which add value to other wood products Due 1o
potential uses of Melia, Kenya could also siart seed collection 1o establish 3
seed orchard of the species to conserve material of high genetic value
To avoid dic back Melia species could be promoled in cooler climatic
conditions.

4 Need for Kenyva to identify mm;mmmmmmmm
vulkemsit 10 meet national and | demand for b ifferent
speeics 10 be selected for dryland and high altitude cooler regions

£

Kyoto Prefectural University Research Forest (Melia azadarach Test
site) Professor Hisashi Miyafu)i - Labormory of Forest Resource
Cireulatory System, Division of Environmental Seience

Background

Kyoto Prefectural Universily was staried about 120 yesrs ago and has o division which
deals with rescarch im forestry. The wniversity has 6 well established forest arcas within
the prefesture. The Ohno forest is one of the & forests owned by the pniversity which
was developed for purposcs of research and cducation. It covers an arca of 402 ha with
Japancse cedar (Cripiamerta japamica) and Jopancse cypress (Hiroki) being the
dominant specics. n:[mnn]mhuaumqueupmu Th:nmmn;lm
8 centre with establ their fickd cd)

Research on Melin

»  The university has cmbarked on rescarch on Mefia azedirach (Sendan) which is in
the family of Meliaccae, The specics, which is naturalised in Jupan is fasi growing
and produccs good quality tmber after 20 vears. Melia timber has characterigtics
similar 1o those of Mahogany', mds.ingil-hédwdqu«iga

= Melin scedlings for rescarch b) lllc university are bought from Kumamoio i
Kyushu arca where they are: it is a chalk o get seedli
from any odher part of Japan. Within Ohnnﬁxut,mmpa]menlluedlmgsum
planted when they were | m tall. The variable include with and
without fertifizer (NFK ratio 10.10:10). Data collecied include: wee height and
diameter of the trees which ane every month. Data (). on rainfall collected
using a rain gauge) temperatune using a data logger are also collected

*  The experimental trees are planted i two siles; one site has two, planicd 2years ago
and the other site which has shout 70%% slape has 28 wrees. OF these 28 twenty (20}
were planted one vear ago while the other § were planted Jvears back

«  Preliminary results indicate that trecs that were planted with feriiizer were ialler
and hod larger digmeter than those planied withoul fertilizer, Al 2 vears trees
planted with fertilizer had aitained an average beight of 5.5 m

. Thpmaauupnwmndmllnmmwudm-gch Deers.

bad taken to protect the trees by surrounding
lhﬂnmlbnﬂudmnmnl

s Melin may also net do well in very cold aress and should be planied in warmer
ancas.

Kyoto Prefectural University has a tree nursery within its premises where experiments
are conducicd As al Juby 2016, the nursery had sbout 100 Melie ezadurach scedlings
being used for various experiments by the students.

LA Jspanesc charcos meal bin

Japanese Charcoal Metal Kiln

The University has s section within the Ohino forest where they conduet demonstrations
on charcoal production. They have & Japancse charcoal kiln which 1 normally used by
students to leamn skills on charcoal production

The kilns are made of sainless sieel and consist of three interlocking cylindrical sectors
and a conical cover, The bottom exlinder has cight air nlet/outler channels armanged

5
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radially st the base. Kiln operates on reverse drought principle whers carbonization
starts from the top and mmdﬂmﬁﬁuﬂu-&dhtmm
orountd the base of the kiln. The process provides better carbonization control and yield
of up Lo 30% recovery, For effective produetivity of charcoal the drum must be filled
with wood, The portable kilns are casily movable to silcs where raw moterials are
located. The production evele is short 16-24 hours.

Thas technology has already been adopted in Kenya and a programme supporied by
UMNDP supported a number of Charcoal Producer Associstions in various rcgions
served by Kenya Forest Serviee. The oaly noted challenge is the cost of the Kiln which
is about ¥ 200,000-300 (00,

Forut Tree Breeding Centre FTBC - Kansai Breeding Station
Briel welcame by the Director General,

* FTBC - Kansai is located in Tsuyama City, Okayama Prefecture. The Prefecture
hnapnwlnmofmu-wunllmpgle

* The arco il Medi wype of climaste caused by

ins, hence law jon, The moisture laden wind that

hmsnmwmcﬁwjnpmseaadn uluehnhumﬁcnmmmwwranm
winler.

»  The Cenere serves 19 prefectures and operales on a land arca of 19.589 ha

Major Tasks of the Centre

Development of new tree varietics

= The current material of Sugi and Hinoki being harvesied is from F1 gencration,
The centre has et up wial of F2 gencration of the two species 1o select second and
advanced geacration phus trees of varicties with betier prowth, superior wood
quality, nemalode resistance, superionity in carbon feation, and less or na pollen
production

= The fErees are antificially pollinsted 10 produce second generstion matcrials.
Sclection is done to identify cloncs that ase good for pallen collection Onee such
mduloma-tﬂwm;u wilh flowers are h d and pul m the

pallen production. The pollen is then used to pollinate

:pml'x :lmcul lhech:ud sced orchord,

- for p trecs are produced fram clonal seed cochards established
&mhl'wmumnplmm

«  Secdlings prod to the Pref for distrbution
wwlummmtmplum mtmlnﬂlb:uednpfmm&:

(the Ceniral provides funds for h)

- A:mdmdlmppmdmbmmmmsmws,mﬂmmpopultm
species, namely Sugi, Cypress and the Pincs.

s Heseorch work on developmenl of mew wvanicties is dome together with the
Prefectural governments and ather rescarch institutions.

Imcﬁll’-l-udferunl.nd:ruhl-"

= Pinc wood foyphilus) couses pine wall discase. It is
wmmwmmm

» The discase was first noticed around port of Nagasaki in 1903

36

o It became cpidemic n 1960s in western Japan and spread all over the Japan excepl
Hakkaido arca.

« FTBC - Kansai Regional Office has developed de resistanl pinc species
(both red and black pincs].

= Pinc cones are collected from the remaining trees in an orea thal has suffered
nemstode oulbreak because such trees have shown resistance 1o nematode atack.

= Collected sceds are d eand sown in secdhed: seedlings are then
imoculated with the nematode extract.

Some geedlings will show cffects and sttack as cither dyving or dead afier some months,

The surviving oncs are selected for transplanting in seed orcherds due 1o their display

of superior and high resistance 1o nematode attack,

Callection and conservation of forest iree genetic resources

« The centre is also mvolved in conservation of foresi genetic resources for
endangered species, natoral monumenls and’ or trees of community important
gene, Collecied genetic matenals arc kept in form of pollen, secds, and planted
trees (example of a irec spp. found i the roval Eomily compound in Tokyo city), ,

. th:ruucmtmndmpqﬂufmmlndmalwbvwmmedw
request. Some of these trees are by for
Tom:mhmsﬂnlnmmgahwchmubwsSMWﬁnyy\tnu
the owners the bulk of scedlings and kecps about 3 in their centre for prescrvation.

 The vesull of conducicd irait analysis 1o gauge potentisl use of these genctic
maierial and other rescarch findings are posted in the open access data base for
wider dissemination.

Further Research Work
. thmnhmhﬁmhuﬂimmhmwmwwishﬂ
been identificd as having greal potential for afforcstation programme in Japan,
Frowever, m:mum{smnulhuuuulmge-dmmdhmhuzw

Lessons Learnt

« Research programimes For National heritage and endangered trec spp. fuch as
special fig tree (Moroecac) and Osiris mu | manehed

»  County g 1o be d 10 invest in scedlings
the fiarmers.

+ In sddition, 1o Melio volkenssi, Kenva could explore the plantstion potential of
Melia azadarach in appropriale areas.

o as=isl

a7

Sign board of the affic

Dhplaying & monting bormens used on the
ehones

'Nuescry fimee o peotects agaiist Desss

Oy Prefe | Technelogy Centre for Agriculture, Forestry and Fisheries

The sistion deals with research on the following:

Tres breeding

Mushroom production,

Managemeni af machinery technology.

Rescarch on containers,

Cedar with less pollen,

Protection from deer fence.

Harvesting technology using wire canvers for forest owners.
Small scalc harvesting using winchis,

Students training.

Extension work,

Presentation of research findings.

Creation and maintenance of botanical gardens

Planting on walls lechnology.
Protection for frost bums for chast muls using woad chips and bandage.
Chareaal production 1echnology

Timber drying kilns.

Rood damage rescarch by natural disasters.

Quality of weed products.

EIE R T I R I R R S R )

A simple chareoad métal kiln wed by the
prefectire cenbre

| 3
Portable melsl chareasl kiln

= The established sced orchards comes are prone 1o stinking bug attacks which
affects the viability of the sceds. They umollod by lwﬂ\lng chemicals Pine
nemilodes arc Jhed by the use of i

- Tkmnhqwumh:ﬁnghm&mhem:m“mml
contrel. Weeding is continuously donc as need anises.

*  The seed orchasd is improved by eutting down non-perfarmers and replacing them
with new ones.

« Thig is the only institute which produce irec seeds i the whole prefeciure, thus
they must meet the demand. They eoncenirate on iree major species; cedar, ey press
and black and red pine. They base their prices with the germination rate of cach
species. The higher the rate, the higher the prica unlike in Kenya where the price is
tagged on callection cost.

« Farmers im this prefeciure prefer evpress to pine.

+ Red pinc resin uscd lo make sircul in cell phones, cosmetics, yres, paper (in USA
ond Brazil). In Kenya, resin is harvested from Pinws effioni,

. E‘hmad||mdcﬁnmndphelnumhlnw%lmmmufﬂﬂmd
is wsed lo make Japanese sall, by blacksmith meke
MﬂemhManemuntmxHSMMeMMEMMr.h:
instilute and can be very uschul in our Kenyan sitiation,
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Toyonami Seedlings Cooperative — Mr. Syuzo Nagahata
«  Six members form the Nagahata Sceds and Planis Cooperative,
w They souce seeds from Okovama Rescarch Instituic and they have seedlings
throughout the year
We were taken through a demonstration using an improvised planting bar
Last year they sald 30,000 scedlings to famicrs.
Half of the seedlings in this P fram this
They have seedlings in iners and b ted in Swaziland beds:
They saunclwu!mm from the prefectural institote:
Future plans are sowing the: sceds dircctly in containers 1o svoid wensplanting
houses.
It is sllowable 10 move seedlings from north region o southemn region but the
reverse probubiled.
= Quality of scedlings must be assurcd and that is why the cooperatives must be
registered
» MNagahats-san has gone & notch higher as Nagshata Seeds and Planis Co. 10
produce his own seedlings which he sells through the cooperative.

i the Tavossm Co

The chalk i by the
succession afler aging.

perative are: lechnological transformation and

The Cooperative assists the farmers in:

+  Sales coardination.

#  Purchase of materials Tor productici.

»  Transporiation of scedlings.

» Hinng of an accouniant.
The rainfall in this region is 2.000 mm snnually and well distribated, 50 no imgation is
required.
Muumﬁmﬁdmhﬂc&sd!ﬂﬂ.\\hﬂ)uhbﬂdwﬂﬂuunﬂld
planted in an area af 1000 m’.

llndm Forestry Company Limited
The factory hag 300 employess

»  They are manufacturers of skeleton mutenial for house construction. The materials
especially the beams are made solely of Japanese cvpress These beams of 4 x 4
imches are cut from the middle pant of the log
The length of the beams depends on demand bul range from 4-6 m.
Across the road the factory has a Branch, which manufachures laminated beans
using imported timber from Europe
» They have a Depantment which deals with precast wood The Department cuts
and miskes joints which are meant to fit instead of sing iron nails.
Ancther Department produces prefabrcaled houses.
They sell their products all over Japan
Trees in Japan are planted mostly in mountainous aress making it difficult 10
hervest even when they mature. This i a challenge for the forestry indusiry.
The factory has started a new activity of making poles.
They get their materials from private forests where they harvest and sssist in
afforesting the same arcas,
s The factory leads in I g of

production of laminsted materials.

ks and is rated 9 in the

The finished beasia of 4 ¥ 4 inches ready
ta be defivered in the markets:

Visit to Ino-Cho Kamino Museum, Ito Primary School and Ino-Cho
Municipality

Ino-Cheo Kamino Museum

The muscum e located in Kochi Prefecture. It contains vanous collections of the
hustory and the changes of the Japanese iaditional paper (Washi) and the variety (Tosa
Washi) produced, which dates back 1o more than one thousand years. The museum also
gives an account of how Washi was used and what role it performed in the eommunit
ond in general paper manufacturing industry.
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e F diainireg el weber S e process
af paper making

pacass s Soiries ol Japanes  paper
m‘.ﬂw:nmu | ateria inchude My lhb.l llt
Matsumata (Orierts paper bussh)

The main source of maicnial for the Japancse paper making was plants which mcluded
the paper mulberry (Koba) and Mitsumata (oncntal paper bush). A collection of the
tools used in the hondmode paper manufscture which includes handmade screen,
culling toals, silk, frames among other items arc slso on display in this muscum.
Contrary 1o the current conventicnal way of making paper using the wood, the Japanese
‘paper was made using the bark of the plants

The process of making paper commenced with getting the fibres from the bark, pulping
the fibres by soaking into woter and then formimg a shur of the fibres and water. The
slur is the pul on frames which have sicves below lo allow drainage of water through
gentle shaking. The sieved materin] is then dried to form the paper

The frames used determine the size of the paper but afler drving the sheets ean be cut
into the required sizes. Any wasic realised while sizing the paper is 1aken hack mnto the
process to make more hence there is no weste.

Faor many vears this paper has been used 1o make paper serecns for doors and windows

in Japancse houses. The paper has also been used widely in drawings and art work. This

paper contribuled lo the eurrent day type wriling and récord kecping through wnitlen
il o forget the devel of paper mosey in the carlicr days

Ino-Cho Kmiya Primary School
This school is localed in Ino Municipality in Kochi prefecture and has o student
populstion on 31 students. The clementary school was built during the Meiji penod

a2

(1868-1912) but despite this, the schoal is widely known for being the hame of ane of
the oldest Melo azadorach trees in the area Thig tree which i believed to have been
planicd at the end of the Edo period (160G-1868) by the then villoge hesdman of
Kohnotani is regarded very highhy by the school fratemity and the community of Ino
City.

mwwmmmmummmmm:m
| ilyin Bl Prntontes

Currently, this uee has o height of 18.8 m and dbh of 102 cm_ This wee is the svmbol of
the school and the anthem of the school recites and celebrates about this tree which on
15® January, 1968 was designated as one of the protected cultural assets of Ino Town
and a tree of historic interest in Kochi Prefecture.

Ito Ringyo Timber Company

® This is o fomily based timber company thet specialises in extraction of limbsr
iround wood) From the forests for sale to other timber industries undenaking
timber conversion works. According 10 the President of the company, they
specialise only i logging sctivitics and have invesied in heavy exiraction
machinery and the neccssary cquipment for logging.

*  Due io the steep gradients and uneven lerrains, erawlers filled with winches ane
used for skidding the logs.

= The company also deploys the machinery (o open up forest roads 1o access the
plontations decp in the forest arcas. Though road construction 1s expensive, the
compamy receives subsidy of up to 60% on the construction works and the
machinery procured for forestny work

» This company muinly deals with Cryptomeria japomica and Chamareyparis obiusa

{Sugi and Hinoki) 25 the major specics for bouse construction works while red

pines are used 1o make pallets for packaging of goods ‘wlmnmlloﬂ and expon,

At the forest bopging site the following activities were wi

- nrum!klkngofu]ukdwumhhmmphum.

- m;nd‘lhefenﬂlhpﬂmghemm

= Deds & the logs using a p machine,

- memhpmmmh!nutofiwln.
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= Heaping the logs and loading onto the Lomies using loaders.

*  Tix logs arc ransported med the iemporary holding yard where upon off-loading
the following activitics are done:
= Sorting the logs into size classes,
= Separsting insecl afleeted logs from the other materials.
~ Separating crooked logs and sny damaged logs duning transportation
= Debarking of the logs.

*  The sorted logs arc then loaded oato trucks for delivery 1o the other sawmills for
cenversion.

= This company is achicving very high recovery because spant from the stump, it
sells almost every parl of the tree. The branches, twigs and leaves are all sold to
the wood chipping companies for paper and chip bossd manufseture of as biomass
Tor encrgy.

« I Ringyo Timber Company bas collaborated with the Municipality and the Forest
Ageney 1o establish soed archard in the forest

I..:mnl.ur-t
L ion i v in forest aperations such as ing.
2. Rumuonm‘unmlmm innovations and the history of e mation for
fusare generations and development.

Tine starage by for logs afer harvesting amd
iramspoating them from the forcs)

Dnrector of Fatest Palicy Nc-nyq-h.uned.mmpnm

the estabihenent of mew

Forestry Academy, Forestry Technical Centre and Makino Botanical
Garden
The Forest Academy

« Development of human capacity is on integral pan in providing the necessary
Wmm:hhmmmmumwwmmn
The wood industrics, the cooperatives and relsted seciors demand
highly professionsl human resource with the knowledge and ekills 10 handle
modem scientific ¢quipment, operale hesvv-duty multi-purpose machinery,
manage facilitoles and forest/iree resources,
‘The Foresi Academy is located in Kochi Prefecture. The prefecture has a forest
cover of 6000 ha, which is 84% of the Prefectural land arca. O these, man-
mdcfmmmm”ﬂﬁﬂhu&i%nflhl total Forest arca with sanding
vohame of 15,700,000 n', However, the Bge class distribution indicates a
relatively small reforesiation
. Ugorrmmuumudmwbymndmd villisation plan which is
defined by fve pillars, namely:

Purticipants in the Forest Acadermy’s cedsr
‘e orchand

Resson On use
by stuabents of the Acedemy

- Expangion for production.
= Cmplllﬂ.ilpm‘uo{hw:nhnddbemfotm:emmmm B
Taminsted wood, and bicmass.

44 a5
- Process of production of wood from downstream (o upstream, 25 im + Producing seedlings in iners 1s a new devel and of
distribulion and sales. performance 1 8 joint underiaking,
= Expansion of demand of wood mutcrinls. = Rescarch initimive on charceal production was on-going, where production of

- Human resources development, henee the meed to improve Forest Academy

# The Forcst Academy was started in 2013 by the Prefectural Govermment, The

objective was to traii highly skilled people who could be cugaged m the forest

industry afier completing the onc (1) year course. The Academy had & total of
two classed cach with 10 stucents.

& The training programme provided include bagic and short-term activities, which

wm-ﬂmudmnnn;wmhhhmplmfw The reining

consisted of 1,200 (raining bours, Unlike other traiming svstems, Foresy

Academy adopted a skills-based approach wpon which skill was swarded a

eertificate, hence @ otal of 12 €

each on ful gompletion of the

COUTEC.
+  Qualification for sdmission to the Forcst Academy inchude:
— Be 18 vears or more. Currently the oldest student is 54ycars old
- Have completed junior high school,
®  The anounl cost of tuition is ¥ 128,000 per student, They sso have to buy books
and other relevant matenals. An all-inclugive cost is ¥ 330,000, However, the
Cenlral alsa offers scholarship to eligible applicants of up 10 Y 1.65
million to cater for dalion and living exp vears, among athers,
provided the graduale will be engaged in the faresiry industry for al leasl two
vears. In ense of default, the recipicnt must refund all money offered through the
scholarship
- P ity for any

‘a'.

mduiml%mmimmdg

Farest Companics anil Forest Coog

. mummnmmymﬂd.mmmpﬂm
in n section of the broad-leaved forest that was sdjacent to 3 seed orchard. It was
tactical as e trews boing felled were not supposed to fall on end demond the
sdjacent seed orchard of Japanese codar trees.

mel.nml
That in o skill arienled raining minimem mumber of sidents was critical to
emsure that each student recsived o5 much atfention they deserved (o leam,
observe and practice the specific skill(s)
2 Some forestry skills-orieated umgnniymﬂu\ :mnhu use of
risk prone tools, equip or heavy ¥ on sleep slopes

Kechi Prefectural Forestry Technelogy Research Centre
+ Sustsinable wiilisation of forest and forest resources is aa important theme in
Kochi Prefeciure due 1o the many benefits derived from the resources and the
need for their preservation.
* Of itz 4 Divisions, me-ﬁnmhuﬁlkmwmmn
inoble use, benefits and need to preserve the

FESOUrces.

«  The Research Centre produced and sold sceds from seed orchards 1o Forest
mopcﬂlivu‘hiummdmﬂmlnﬂhruhmwmdor
tainers. The Forest cooperatives aiso sold i Forest owners for
planting, In sddition, the Research Centre the scedlings (o the
farmers” siies for planting.

a6

wo types of charcoal, namely: nomal and specialised were being tested based
‘on moisture conbent, temperature, earbon capacity and preference characteristics.
The special charecal despite requining a temperalure of up Lo 1,200°C presenied
the all desired qualitics — higher density, higher in corbon, no mpuritics,
odourless, smokeless bul lower in jon apd demand high skill or
experience o be successful The regular charcoal requires 600-8(4°C, moderais
skill but highar production.

« Resgarch on sirength testing particularly of laminaicd wood was being
undertaken 10 ensure quality that would mest the needs of constroction industry.
A set of modern compaterized testing equipment is vital in this respect.

= Research on eross laminsied timber (CLT) expanded the total use of wood
bevond timber, walling panels and plywood for construction and fwmiture
industry, ond the biomass.

= Other joint rescarch activities the Cenire was involved in included logging.
extraction, crods-cotting, loading nnd wansporiation, which are heavily-
mechanised and high risk ficld eperations, The need for highly skill hman
resource in Al these operations is eritical,

p=r & o 5
Testing on cable stremgrh for the winchat | One of the cables whose propertics are

ithe prefectunal forest research techmology
centre

heing rescarched on by the cenine

Makino Botanical Garden
= The Makino Botanscal Garden (MBG) is located in Kochi Prefecture, It is an
mmmamlcmmwmm-m_m s re-known
Botanist and father of Japanese systematic botany, Dy, Tomitaro Makino
{l%:-lns?h The Garden was opened 1o the public in 1958 1o commemaorate his
aschicvements To-date, the facility is prioritised a5 an institule of international
standing — o research institte — (herbarium and chemical analysis 1obs) and a
special recrestional facility.
« MBG is located an o |5 ha of land, with a collcction of 3,200 plani specics. OF the
collection, 1,500 specics are sitributed 10 Dr. Makino who was the first 10 name of
colleeted and introduced the plants. The collections which include; Kochi, Japan

a7
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and Japancse Laditional plants, s well as South-casi Asia, are established in &

natural seiting or in facilitics that are suitable for their growth and management.

The MBG setung, focilities, circulation, waier courses, and amenitics are in

harmany with the landscape and plant collection {indsor or outdoor).

The white blooming Melfe azedarach L albiflora Making is also grown in MBG,

Among the special plant collections are the orchids, panticolarly the “Housisu”

whase 1990s value was equivalent 1o the price of gold (Ibulh at ¥ 3 million but

now down bo ¥ 10,000). The other special collection is a cherry tree donated by His

Majesty the Japancse Emperor

« MBEG's rescareh Herbarium playvs an important in ensuring that specimen of all
living collections are collecied and prescrved 25 approprisic. MBG serves as
special a ene bank for tn-rine and ex-xitu conservation of plants of different valucs.
To=date, there are about 270,000 identified, mounied, and documented specimen in
the Herbarium. It sl i 1o receive speci from Jocal volunteers and
through intemational collsboration activilies in Asia and America, while there iz
mn-frmn Africa

. g and i peci is o delicate process. Due diligence is o
wm::w meammmmzwmmﬁm:wmmnme
of damage, wnwarranied moisture content or pesis in storage, hence increass their

storage-life. The storage facility is can beld up to 500,000 specimen, hence Mg

arc 230,000 places 1o hold more specimen. This could take about 23 vears
accomplish.

Lessons Lesrmt

I. Need lo involve intems and volunteers in the collection, documentation of the
callection.

1. Bounical gardens sre speciad a gene bank for in-site and ex-sftr conservation of
plants of different values.

3. Need for due diligence and interest.

4. Need 1o link Herbarium work to 3 special chemical analvsis laboraiory — DNA,
setive chemical ingredients,

Presenation of ee specimen : the
botanical pardes beborstory

batanical gasden

Kochi Otoyo Sawmills

This sawmill is situated in Koche Prefecure Magsoks-gun, Otevo City. It was
cstablished in 2012 by Mciken Lamwood Corporation, Koch Prefecture fovest
ussociation, Ouwye City and Kochi matenial production industry limited . The
sawmilling sclivitics which staried in August 2013 were based on o new production
system which sims ai material produstion, distribution and timber sales 1o suppant
efficiency, The sawmill hopes 1o increase productivity by building on efficient work
Process, reduce processing costs. cnhance eun saving md m;menm pml.:clu:lu
through biomass uilisation. The company pr post [ beams,

{stad ), mmm:mmmmg About 99% of material for timbers is
sourced from Kochi Prefecture,

The factory has capacity 1o hold 4,000 ~ 5,000 m® of wood and projected raw material
to incrense with lime. The factory also has capacity 1o store processed mnl:nnls fox
thwee momhi In 2015, it projected raw wood consumption of 100,000 m® bul onky
74,000 m" was proccssed.

The company employs aboul 60 emplovees. of which 55 are locally from Kochi. The

company also pavs wes 10 the town, thus contribute to revenue gencration. In Japan.

mmld wood i :hﬂpﬂ than local wood, Tbutfuw lli\msh mcl\ mills the country is
il of natural raw l

Wood processing
Raw logs

brought into the company are sored out by species {Cedar and cypress) and then
by size where length is either 3 or 4 m and dismeter |6-36 cm, straighiness of log

Timber plant

Thig included the ring barker where the log is siriped off the bark. Bark material is
conveved to a stock vard and the log is conveved for cutting with the larger side of stem
being at the fronl Logs facing otherwise are tumed hefore being taken for sphitting.
This process 15 Lo ensure produced beams will be m the same direction in which they
were while grewing.

Bark along with wood chips and sawdust are used in energy biomass production where
they are used for production of steam for power generation. The company penerstes
20% of its electric power requirement

Log process

Logs from the ficld measure abouwl 3,070-3,060 cm long. Both edges of such logs are
trimmed 10 give o log of 3,050 em. These logs are then dried st esther B0°C or 120°C
Dnce dry the bog ends are again cul (o 3,000 em long

50

The finished products are soricd out by species weight, timber strength and allocaicd lot
number and label Labels indicatc name of produci, species, drying conditions, MC %
sizg is i 105 x 105 mm or 120 % 120 mm, length, timber strength, and datc of
production, Currenily, the recovery rate for hunber is about 40-45%. However, the
company target is $0%%

3.0 International Symposium

Ecosystem Conservation in Public Forests Forestry and Forest
Management in Kenya

Eenvan team sharing indomeation during Hcmryunnmmh: EVIEpOSUm

sympesium
Background

. Gmnnnm: Nmulll}nd{‘m l:‘iaum{-ﬁ)

. : ial sysiem, R ¥, Republic,

- NIE} and Legislation: Vision "D!l) litical ic and mcln'l piltarsy; and

Mew Constinution, 2010,
+  The population is about 40 million people.

Iﬁnor, of Forests in Kenya

The impartance of forests in Kenya was realized by the colonial govemment as
carly ag 1%s. The fist Forest Department \uss:tupm 1902

1957 that the first comprehensive Forest policy was drawn up

Farest policy was revised with a few modifications in 1968, The shamba sysiem

.

(taungya) was miroduced.
- ILEMP of 1994} whltl\ WES 3 DEW I'omud:spmm candered on community
ol and lization mnd cost benefit

sharing was inroduced.
# The Kenva Farest Service, a body corporate was estoblished under the Foresis
Act, 2003, commencing its operations in February 2007
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“‘RINSEI NEWS”

Appendix 6-2-1

O No.462 (published on 12 Jun. 2013)
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Appendix 6-2-2  “The People”

The People Thursday, Febaary 20, 2018

forestry and. pmducuon ie also' to
blame for (hc diminishing forest cover,
whith naw stands st seven: per ceat.” she
said in a speech read on her behalf by the
Canservation Secretary Gidean Gatbaara
during e kunch of & ressarch facility on

|
i
i
|
e Taibi |
|
|
|
|

she said arhouigh er mumunu mm‘
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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

QL REEELEHSINRR ORI OB
—HOSNINH A= (BT - BoogE)
S | UM S NEELES ST R
S NEEERECH N WK ORHm Y
7f7\89:ﬁ*? IEREVEKrE Y
A= %# {20 Ajf&iﬁv;7i;és

%%ﬁi?ﬁﬁﬁ%%“s

ELESwao
2 volHmiv SR
Q) A4
WL 55Q°
#OBRUA O
R RETHTET
HNH LB S
R 0 048
W | R Qi
WYL

390



Appendix 6-2-6 “RINSEI NEWS” and local pages of newspaper
O”RINSEI NEWS” No.538 (published on 3 Aug. 2016)
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O”NIKKAN MOKUZATI” (published on 2 Aug. 2016)
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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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