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Summary sheet of activities

- FY2012 (JICA-FTBC contract)

Month C/P Training in Japan Expert Dispatching Other issues
April
May ! May 30, Signed on
R/D
June , , June 25, Call for the
! ! tender of consultant
: : : service
July July 3 - Aug July 3 - Aug : July 3 - July : July 21 - Aug July 11, Mr Ozawa
26 S 12 : 29 S 12 and Mr Narumi were
Genetic - Breeding - Propagation : Breeding dispatched as long
analysis ' theory couse ' course " project term experts
course - Mr Kariuki ‘Ms Mwangi ' management
Mr Machua : Mr Muchiri  : Ms Maingi - course July 17, Signed on the
Mr Omondi : Mr Muturi contract between
: : : : : JICA and FTBC
August -ditto- . -ditto- - Aug 4 - Aug : -ditto- Aug 22 - Sep : Aug 25 - Sep
: S 12 f 5 D2 :
Breeding Breeding Draught
! project Dr " tolerant
" management Miyashita " Dr
: course Nursery - Gyokusen
- Dr Chikamai Mr - Dr Goto
: Yamaguchi
September -ditto- - -ditto- " Sep 22 - Sep | Sep 25, 1st JCC
: : 29
- Project
‘ management

October

- Dr Fujisawa




November Nov 24 - Dec : Nov 24 - Dec :
9 -9 :
Breeding - DNA
Dr analysis :
Miyashita : Dr Hanaoka :
Propagation : :
Mr :
Yamanobe
Nursery
Myr Chiba : :
December -ditto- - -ditto- " Dec 11 - 23
: - Draught
~ tolerant
: " Dr Sakuta
January Jan 23 - Fe : Jan 25 - Feb
13 o4
Breeding - Draught
Dr " tolerant
Miyashita - Dr
Nursery  Gyokusen
Mr :
Sakamoto : :
February -ditto- -ditto- " Feb5-14 Feb 12, 204 JCC
- Project
management

© Mr Kimura

March




Photo Album of Activities

Presentation by Trainee (country report) Audience
Specimen collection Scion collection
Lecture Lecture



Grafting exercise Green house

Tissue culture exercise Lecture

Seed storage

Courtesy call to Vice President Presentation by Dr Chikamai



Presentation by Mr Muturi Discussion among researchers

Reception Proud of DG’s name card “IrKfh”

Meeting with Mr Ikeda (JICA-HQ)

Meeting with Mr Furukubo (MAFF-FA)

Meeting with Dr Ohgochi (FFPRI-HQ) Laboratory in FFPRI-HQ



Discussion with Mr Ohta (President of All
Japan Tree Species Nursery Association)

Plus tree

Progeny test forest

Lecture by A.Prof Gyokusen

Ohta Nursery

Clonal orchard

Kyushu Univ

Physiology survey



FTBCyusyu

Sendan (Japanese Melia) forest

Crossing exercise

Acacia hybrid

Pine nursery

Sendan seedling

Acacia hybrid

Timber museum



Chugoku Mokuzai

Scion collection tool

Branches

scion collection

10

Chugoku mokuzai

Hook and cut down the branch

scion selection

scion collection



Melia plantation Melia plantation

Grafting demonstration(1) . Grafting demonstration(2)

Grafting demonstration(4)

Grafting exercise Grafting exercise

11



Grafted seedling

Site preparation in Tiva

Fencing by concrete pole with barbed wire

Seedlings in nursery

12

Melia plantation

Site preparation Kibwezi

Planting hole digging with label

Labeled seedlings



Delivered to seed orchard Instruction to workers

Planting instruction Planting instruction

Planting instruction label

Planted seedling with

Growth speed exceeds our expectation Mending tape should be removed earlier

13



Seed orchard over view in Kitui

Dendrometer survey

Plastic bottle water dripping

2nd JCC meeting at MFWL

Clone no 44 shows good performance so far

Dendrometer survey

Plastic bottle water dripping

PM chaired 2rd JCC
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3.

Project Name:

Period of Cooperation:
Implementing Agency:
Target Beneficiaries:

Project Design Matrix (PDM)

5 years (2012.6~2017.6)

Kenya Forestry Research Institute (KEFRI)
Inhabitants of Arid and Semi-Arid Areas (ASALSs) of Kenya

Project on Development of Drought Tolerant Trees for Adaptation to Climate Change in Drylands of Kenya

Version: June, 2012

Narrative Summary

Objectively Verifiable Indicators

Mean of Verification

Important Assumptions

Overall Goal
Quality plantations of indigenous species are extended
in the ASALSs of Kenya.

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

Geo-referenced maps of
indigenous species
plantation

Sufficient budget is
allocated for extension
activities.

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

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

1. 400 ha of quality Melia plantations are
established annually from the third

1. Geo-referenced maps
of Melia volkensii

Farmers’ demand for
Melia volkensii remains

diversity of indigenous species (Melia volkensii and
Acacia tortilis as pioneer trial) is strengthened.
KEFRI’s capacity for implementing forest tree
breeding of indigenous species (Melia volkensii and
Acacia tortilis as pioneer trial) is strengthened.
Quality seed and seedling supply system for Melia
volkensii is established.

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

Acacia tortilis are developed.

1-2 Plus trees of Melia volkensii and Acacia
tortilis are genotyped.

2-1 Plus trees of Melia volkensii and Acacia
tortilis are selected.

2-2 Seed orchards for Melia volkensii and
Acacia tortilis are established.

2-3 Superior clones are selected.

3-1 Guideline is developed.

3-2 Number of nurseries producing quality
seedlings increase to fifteen.

-Project reports

-Catalogue (that includes
location, characteristics,
photos etc.) of plus trees
-Project reports

-Guideline
-Nursery records
-Project reports

enhanced. year of the project. plantation unchanged.
2. Avplan for breeding at least one other 2. Research plan Collaboration between
dryland indigenous species is developed KEFRI and KFS are
smoothly implemented.
Outputs
1. KEFRI’s capacity for conducting research on genetic | 1-1 DNA markers of Melia volkensii and | -Research papers Sufficient lands for

orchards are allocated.
Local communities’
understanding and
support is obtained in
target areas.
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4-1 At least two project awareness events
(seminars, workshops, trainings) are held
annually.

4-2 More than 80 % of participants of
project awareness events are willing to use
quality seedlings.

-Project reports
-Questionnaire

Activities

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

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

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

2.1 Select plus tree of Melia volkensiiand Acacia
tortilis .

2.2 Establish clonal orchards of Melia volkensii

2.3 Evaluation of plus trees based on progeny
performance (progeny test).

2.4 Select drought tolerant Melia volkensii from plus
trees.

2.5 Improve the clonal orchards of Meliavolkensii.

2.6 Establish seedling seed orchards of Acacia tortilis.
3.1 Review, analyze and document the current status of
seed and seedling production and distribution.

3.2 Develop a guideline for securing the quality seed and
seedling production and distribution.

3.3 Pilot the guideline using improved seed sources from
Output 2.

3.4 Improve the guideline.

4.1 Establish on-station and on-farm demonstrations of
improved Melia volkensii plantation in at least three
regions.

4.2 Produce training materials.

4.3 Organize trainings and seminars for stakeholders.
4.4 Publish and distribute brochures.

4.5 Share project findings with participants of the third
country training program.

Inputs

(Japanese Contribution)

1. Dispatch of Experts

2. Training

3. Machinery and Equipment

(Kenyan Contribution)

1. Project Staff Allocation

2. Office Space for Japanese Experts
3. Facilities and Running Expenses
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1. ;EB)EHE(Plan of operation)

Istterm  2nd term 3rd term 4th term 5th term Section & Responsible Person
Activities 2012 2013 2014 2015 2016 2017 | Program in
3]4|1]2]3]4]1]2]3|4]1]2])3|4 213|4]1]2 KEFRI KEFRI JicA
. Chief Advisor
0 General issue .
Dr Fujisawa
0.1 Inception report 0
0.2 _JCC K t Tt T
0.3 Evaluation ¥ kS
0.4  Intrnational seminar 0
1 DNA analysis Dr. Hanaoka
1.0 |Training in Japan !
11 Delineate Melia volkensii and Acacia tortilis populations GIS Mr. Kiama
i based on site aridity and altitude STD i}
12 Dete':t"mine genletic diversity of Melia volkensii and Acacia % Biotechnolo Mr. Machua
tortilis_population gy DFP
121 Collect the specimens, leaf and seed, from Melia #
""" |volkensii populations
122 Develop the SSR DNA markers of Melia volkensii and
" |Acacia tortilis |
123 Screen developed SSR markers in order to figure out Eb
" lgenetic relationship between populations
124 Determine the genotypes of collected specimens by
""" |using developed SSR markers
Develop guideline for conservation of genetic resources
3 of Melia volkensii and Acacia tortilis =
Tree
2 Tree breeding Breeding, [Mr. Kariuki Dr. Miyashita
DFP
2.0 [Training in Japan E
2.1 Select candidate plus trees of Melia volkensii
2.2 |Establish clonal seed orchards of Melia volkensii
291 Prepare ‘root stock of Melia volkensii for grafting D
propagation
2.2.2 [Collect twigs or scions of candidate plus trees E E E
223 Conduct grafting propagation, and provide clone seedlings Elj E': E':
for clonal orchards
2.2.4 |Establish of clonal seed orchard in Kitui and Kibwezi -] = 0
23 Evaluation of plus trees of Melia volkensii based on m
i progeny performance
24 Select drought tolerant from candidate Melia volkensii w
) plus trees
2.4.1 |Prepare a drought tolerant selection procedure
249 Consider the potential indicators for drought tolerant
" |selection
2.4.3 |Select drought tolerant index
2.4.4 |Select drought tolerant Melia volkensii by index
2.5 |Improve clonal seed orchards of Melia volkensii
Mr. Machua
2.6 |Establish seedling seed stand of Acacia tortilis and
Mr. Omondi
2.6.1 |Collect seeds of candidate plus tree of Acasia tortilis
2.6.2 |Propagate seedling from the collected seeds
2.6.3 |Prepare the seedling seed stand
2.6.4 |Establish the seedling seed stand
Seed . .
3 Supply chain of Quality seed and seedling Research Mr. Bernard Chief {\dwsor
Kamondo Dr. Fujisawa
TSP
3.1 [Market research i
3.2 |Production and distribution guideline
3.3 [Pilot distribution
3.4 |Revice and finalize seed distribution guideline
Mr. Giathi
4 Extention of quality seed distribution system DFP (Kitui) - Chief f‘dwsor
Mr. Muchiri Dr. Fujisawa
(Kibwezi)
Mr. Giathi
4.1 |Establish Demonstration forest [ (Kitui
: Mr. Muchiri
(Kibwezi)
4.2 |Training material !
4.3 |Seminer for stakeholders and NGOs
4.4 |Brouchure
4.5 |Third country training
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2. F[;ESIEHE Annual Plan of Operation (APO2012)

2nd Q 3rd Q 4th Q | Section & Responsible Person
Activities 2012 2013 | Program in
71819]10)11f12[{1]2]3 KEFRI KEFRI JICA
0 General issue C;:e;ﬂz::'
0.1 Inception report ")
0.2 JCC 1 T
0.3 Evaluation
0.4 Intrnational seminar
1 DNA analysis Dr. Hanaoka
1.0.1 Training in Japan F
1.0.2 Dispatch expert -
Delineate Melia volkensii and Acacia tortilis populations based on site hcls )
1.1 - X Mr. Kiama
aridity and altitude STD
1.1.1 Make a strategy of ground survey of the populations and prepare a reporting format
112 Gather the location information of populations through the subordinate network of Ll
o KEFRI, KFS and other available sources | |
Implement the ground survey, and gather the information of Melia volkensii | | |
1.1.3 population by using prepared reporting format together with photograph and GPS
data | |
114 Compile the gathered information of Melia volkensii into the GIS system and L1
o develop the location map of populations |
1.1.5 Consider to develop GIS system for information integration
12 Determine genetic diversity of Melia volkensii and Acacia tortilis #Biotechnoloy M. Machua
. population DFP
1.2.1 Collect the specimens, leaf and seed, from Melia volkensii populations | |
1.2.2 Develop the SSR DNA markers of Melia volkensii and Acacia tortilis |
123 Screen developed SSR markers in order to figure out genetic relationship between |-|—|—|—|—
o populations | 1 1
1.2.4 Determine the genotypes of collected specimens by using developed SSR markers
Develop guideline for conservation of genetic resources of Mel/ia
1.3 .. . P
volkensii and Acacia tortilis
2 Tree breeding ;:)e Breedng. |1 Kariuki Dr. Miyashita
2.0.1 Training in Japan
202 Dispatch expert
2.1 Select candidate plus trees of Melia volkensii
2141 Conduct plus tree selection work
2.1.2 Selection criteria evaluation
2.2 Establish clonal seed orchards of Melia volkensii
2.2.1 Prepare ten thousands root stock of Melia volkensii for grafting propagation
222 Collect twigs or scions of candidate plus trees
223 Conduct grafting propagation, and provide clone seedlings for clonal seed orchards
224 Embark on the establishment of clonal seed orchard in Kitui and Kibwezi
23 Evaluation of plus trees of Mel/ia volkensii based on progeny %
. performance
2.3.1 Prepare the plantation sites of Melia volkensii for Progeny test
2.4 Select drought tolerant from candidate Mel/ia volkensii plus trees
241 Prepare a drought tolerant selection procedure
242 Consider the potential indicators for drought tolerant selection
2.5 Improve clonal orchards of Melia volkensii
2.6 Establish seedling seed stand of Acacia tortilis m: gf::n"d?a"d
Seed Research Chief Advisor

3 Supply chain of Quality seed and seedling

Mr. Bernard Kamondo

TSP Dr. Fujisawa
3.1 Market research ﬁ

3.2 Production and distribution guideline

3.3 Pilot distribution

3.4 Revice and finalize seed distribution guideline

4 Extention of quality seed distribution system DFP Mr. Giathi (Kitui) Chief Advisor

Mr. Muchiri (Kibwezi)

Dr. Fujisawa

Mr. Giathi (Kitui)

4.1 Establish Demonstration forest Mr. Muchiri (Kibwez)
4.2 Prepare Training material

4.3 Seminer for stakeholders and NGOs

4.4 Prepare Brouchure

4.5 Third country training
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ARKIuT 2l FO¥EBEMT7m—F ¥ — U TDLEBY

DNA analysis

Population identify

Population
map

Tree Breeding Droughttoleran

Plus tree selection

Specimen

Acacia Melia
Seed Seed, scion Morphology,
collection collection

phonology

collection
DNA analysis [

Seed Stand
establishment

physiology

Seed orchard study

establishment

I

0 DNAmarker develop.
0 DNAmarker selection
0 Genotype identity

Data analysis

O Population analysis
0 Multiphase analysis

Progeny
test

Seed
production

t Extension

Market
research

Propose
Distribution
system

_____ Seed distribution
guideline (Draft)

Demo
Forest

Extension
materials

Select superior

Application 5

0 Geneticdiversity
conservation strategy
Distribution range of

superior breed variety

o

family Select index
evaluation

Improve seed
orchard

Seed

Seed distribution
guideline (final)

Seminar, Third
country training

production

v

[

Next cycle of breeding generation ]
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4. EBF—LORK
VPISTREC S AT n V2 7 N ERE IR 570, UTFOeH. i

FERE - BT 5,
EiE K 4 EBNE
RGBT R B CWFEE ERE L CEHITEME & OFRE
- WIS B OHERE B
o W R FE B~ DR 3 12
IREhEE OFRSR
CHREEZEDOLDE LD
AR A€ Al * Melia, Acacia ORHEM OEHRINE
- DNA i b B e 3lBt D ISR
« DNA Ao, 5E
* DNA GHric L » TR =T — & OULEE
c BB Z MR BT A R T4 DIERK
B HE ARk « Melia, Acacia ® 77 A2 KDEHk
* Melia ® 7 & — U H85H, Acacia O EA A
- BRAERE, BUEMROER, R
« WARIRE NS X DA ORI
HETH 3 K& (LIP3 OKED « Melia ® 7 1 — U H45E
« JRIRARD IR
o K IR~ O H AT S
kgt hm F5RHS - EE RS W MIEE A~ D3R
T [E%
WA HEAE
[BEAsdes R =R * Mz I E O BF-AM 715 O ARG
TEH BERAR - JERESEMY - AEPRAERERA
Al FEA - M HzIEME D FREE DR
LI ESE « MTEZ R OB R O H5
(= ITE H JCC FHIZB T DB EFHDORESE
wAK HK
[ER
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5. BHEMRKEDR TP a1—I
B WFEH - BT 0 7 = 7 EIREIC OV T FIORT

1st term 2nd term 3rd term 4th term 5th term
2012 2013 2014 2015 2016 2017

Activities Name of Exp. 7|s o [1o]1f12) 1 {2]3fa|s5|6]7]s]|o]tofti|i2]1|2]a]|a|s]|6|7]s|a]roftt]rz]1]2fs]als]e|7]|s|o]roftt]r]r]2|s]als]|e|7]|s]|o]tofti|ie]i]2]s]4]s
General Issues Dr Fujisawa, Yoshitake IO ¢ ¢ ¢ ¢ ¢ .4

Dr Kondo, Teiji "y ) [ ) ¢ ¢

Mr_Shimizu, Kunio ’ ¢ ¢ ¢ 4
Genetic Analysis  Dr Hanaoka So ? “ “ 4
Breeding System Dr Miyashita Hisaya 9 “ 0 “ “ “ “ “
Propagation Mr Yamanobe , Taro |
Nursery Mr Yamaguchi, Shutaro 0

Mr Sakamoto, Shoki ? “ I“ |“ “

Mr Chiba, Nobutaka Q o o | ® | ®
Draught Tolerant Dr Gyokusen, Koichiro “ ﬂ # I“ I“ “ I“ I“ '“

Dr Sakuta, Kotaro ® “ # |“ | I“ I“ |“

Dr Tsuyama, Takahito | b I“ Iﬁ I“ “ | |0

Dr Goto, Eiji ® ) ) (.) [.) ® » [.) [.)




FAE FBOEHKR

1. ooy FEE

AT a3 LiR— FDERK
7TH 17 BICEFERONFRE SN2 & 2% T, BRFHEICESZ A T a v LiR—
k Z1ERE L JICA AERICHEH Lz, £72. B 1EIJCCITBWTA Y a v LiR— D
NRZA L, BEARNRIEBNAEZZELE ) LR ERIL LT,

FEREHEE
ATy g biR— b ERERE EROREICES S FERGFHEEZ/ER L JICA REIZHH L
7=,
JCC ~DBH

HIREEME THOFEEMEN, 9 H 25 BICHfESN-FE 1 H JCCITHBEL, A &S
ay L AR—FORNEZHHL, F1HJCCOREICELY, ERic7uey=r oDl
WZHOWTCBIRIER 2 & O i a7 DA EET D Z & &l o T,

2. B 1IZEATHFH BEERZEENHT)

BEN 1.0 RIEHHEDE

TEMY 201247 H 4 H~20124 8 A 25 HOK 8 HEHICH7-V 24 D4 =7 AHE
EEZITAN, BEERSITICONAEARAN2HRELZESGIE T, MO N TR
Appendix1-1 (2589, SHIOEMAZFF-> T 24 FEDOHHE B NEFKITK T, KRELOTHE

WZOWTIR, MBS ORI & Z % 52T TR e IRHI A ORI e E&2 BT C/P il EFFL
BoTNETZUY,

a— A4 S Jii A R WHE B4,
o =T MAREAR AT 4.7.2012~25.8.2012 1. Mr. Joseph Machua

2. Mr. Stephen Omondi

;EE) 1.1 Melia volkensii. Acacia tortilis D5 &

11 A ROEMHEMAZIRERFICHEZIT O TE, HEFIER EIZONT C/P EEEIT-
776

$EE) 1.2 Melia volkensii & Acacia tortilis DEAEE DB LM E

KRIRWHEREIZ Acacia tortilis D% DNA @ SSR ~—F—% 144 {HBA%E L 7=, ZEiHA DNA
IZDOWTIESNP DREIZE TE L Mo 7o, A% 57 2 sl o M FBd 417 & 2 ke L . SNP
DIREM RN —T—BE~EB T HMNERD DL, ZHUIHT=0 . k%2 —&IZHi A
A Z EWNATRER RIS — 7 o — I LD AAET H 2 TFEL TV D,

3. R 2ICHT 5EE (F@)

B2 ICRT AIEE 2D B 720 7~8 HIZ 64 D CP Ikt UAHWHE # Ehe L1~ £7-.
8~9 A & 11~12 HIZIHEN 6 4 OEME AR 2 B HIZIRIE LIFE AT o 72, 2 4 ORWIE

Fix 9 ALK, RIS X8, F1. HiEXSOIEENI S W TR I ESE L Z
1T-o72,
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BB 2.0 RFHHEDE

AEET 3 OO a—RA&EFEL, FEEE LT JICA WHEFT TORy DB T 4 22— A
3 TCER Lz, FEIZ DWW TIE Appendix 22 72V, SO EEZFF- T 24 H
DOWHE B2 NEBITK T, SRIEEOHHEIZ DT, FFE B B PR o iz itk o F A
ORI 2 E %2 BT C/P I EFE LA - TRDTZV,

a— 24 I it 1 T fHE B4

T HRARBREEEE | 5.8.2012~11.8.2012 1. Dr. Ben Chikamai

H

=T KBRS B 22.7.2012~11.8.2012 1. Mr. Gabriel Muturi

=T MR B FEBE G 4.7.2012~11.8.2012 1. Mr. Jason Kariuki
2. Mr. David Muchiri

o =T RO TE B 4.7.2012~28.7.2012 1. Ms. Mary Mwangi
2. Ms. Frouza Maingi

SEE 2.1 Melia volkensii @ 75 A K{&#E AR D &R

7rY 7 MTHE 100 RHEDO T T ARBEMARDOHAZ HOTERERZER T2 & L
TRV, INETOBREHIIT e Y =7 FEIARNGRE SN TV b DO HEH 60 K, 54
EHRORIIAEE SOARETHZ EAHIEE L, 1 AURRIZHET 2 TE, S OITREE 20
AROBYFEZEBEML TITV, AEF100 KETH5Z L2 BT,

;5 Eh 2.2 Melia volkensii ® 7S5 A K Z B -iZBEOERK
(DEFE

FEAERIX 100 RAE X 30 ADT VA T, Kitui & Kibwezi (2 1 EFd Ok 7 5 5HE &
RoTWb, 2D H b, SEKEIL60 ZMSOBEEAITVERT A Z L E LTS, fEERA
B 1 %% 60 R TH D20, WMARLERIT 1 7M 80 AT o4& B L L CHRFEDO/EE 4k
Oz,

9H 7THMND 2F =L TEEZEED, 10 HHPAICIZIEEE 2K X 72, BREE
T, 77 AKRBERMAOITAEE L 2 FLORERNE-E NN 6i7oil-, FTBC fHED
B2 W TROBRIRE AT S 720, SN CRICUMEZ A S Fn e L, %
2T T, RENRED R 2B O Z1T o T,

QXK - FH

R S 7= 82 KFH13 93X T Kitui Regional Research Centre O MHIZIEIZ L, BT
BXRKpMfThbivz, aRE7T ey =2 FEtARI S FTBC AF983E & JICA FHT O B
LS, 9 HRFRTIZ 9 TAROBARDBEfHS LTV, Tz T, 60 &t X80
AR=4800 ADHEE RN Eh S 7z,

P EARBRITEEE PR & BIGWIC L D RED a2 ha—upfThoiic, £/, #=D
PENRL ST, FABAT bITOTZ, B OFRR, 10 RMFEED 60 KD f AE A 1
RTERDoTe, THHITHOWTIL, REEE, SFEBMERK LT 20 R/t & —FICHESR
W &AT O Vit

(3)HiHE %

FLAER T Kitul K840 Tiva AT — 3 3 > & Kibwezi R4 O F A 1 B RZEIGO 2 &%
TE L TW=23, Kibwezi (Z2OWTIE T A 1 B & OARRWNI T RIELY #iH{E 2 DO BAAGREHH
KIEIZENT-, TD72®, 2012 0 12 AT T 22 L2 Mal, Bo¥THEmET S
ot
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iz 1k, KROT N F—F—Z W CEM L., B 6mX6m Z & 12z /XA i -
72 ERTIX 100 ZHE X 30 A=3000 A, XEmEILZIZ4 10.8ha & L7z, Tz
JU—RMEEARTHOT = AZHER L, £7-. FEAKRIZIKZ v 7 b3 ET 5 FiE,

(ARE
A Ea—F—V 7 e HWTRERREBEOMBNELZHFT L., TOEFTIC~Y—F 2 7 %217
W, ERAER T 2 HiEEBRA L TWd, 11 ARBUE, fEEIE5E T LT,

SEE) 2.4 Melia volkensii 7’5 A KH b THEZ IR TE D58 L ME R DE R
(D) T FH A

U7 7 LU AERDBET—XNEDTZSD, Tiva &2 ¥ —O#HHND Melia % X517
v A—2—%FE Lz, £70, Tiva OFERBRERICB W T v — 2 HO%E, BE.
FEIDRMOPREZIT o T2, FER. 1T & A EDORH TEIARME D Phenology (237 Y R H 5
HOD, VDB DA TIENT Y X372 o 72, Phenology % Rz D R & Hk 5 H»
ERGET DT DIITTHEEZ MG T D ERH D,

(2)7E MBI TR A AR DOFRE

KART > vv v Sea iR EOR bz L CTHIET 572 OXZRA % Kitul o 7 —
WICHEFRT D Z & & L, EFTOIRIEZ1T > T2, ZUTIE, Melia volkensii, Melia azedarach.
Eucalyptus camaldulensis, Gmelina arborea, Acacia tortilis ® 5 Nk HR 725, 72
B, KEKEZRET D7D OKIIEEMRGICE > TABREIND TIE,

E5FE Zoith

1. B ORE

TaY s NEBO-OOBME LT, B TITHERTRE T, ORI FZIC)T -5
BIZEFREIICHIZAE DRV DIZSNW T, HMEEZ AREOF ClEL2ITo T2, E72bD
L LTUTOLOOMEEIT- T,

2 FR Hi A flE %k aF
1. WEGRTE) 8m, /I AT 7 A R— 31,710 [ 2K 63,420 [
2. WEEGRMTE) 12m, VT AT 7 A R— 45,885 M 2 K 91,770 M
3. WEGRTE) 8m, VT AT 7 A /3— 26,460 M 2 K 52,920 [
4, PEEGRTX) 8m, H—RL T 7 A \— 61,950 M 2 K 123,900 4
5. AT —NEERT—T 1,680 [ 60 % 100,800 4
6. Ry 7P M~R—Z R 861 [ 50 A 43,050 M
7. 774 ~—, #FH 239,935 H
8. KOV (i G Loy i) 1,659 [ 2 {F 3,318 [
9. & % £ (DNA  Fingerprinting in 11,183 M 2 fiit 22,366 M
plants)
10. 2% E(Forest Genetics) 8,347 M 2 fift 16,694 M
11 WIEGkATE) 8m (V7 A7 7 A4 /3—) 26,460 M 2 K 52,920
12. WIEE@KAT &) 8m (W—HRr 77 AN 61,950 [ 2K 123,900 [
—)
13. DNA 731 F 305 369,327 M 1K 369,327 M
14. AR 7 (6 TA) 140,805 M 1 140,805 M
15. TV F A X — 24,990 M 1A 24,990 M
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16. 7NV F A Z—F—F 20,706 H 13 20,706

17. i 5 S +Web 7 £ 5 77,721 H |2y b 155,442 Y

BB, SBROLIESHWSHMED 7 0 =T v T LWHAEDIT T, 7 =7 EHNTITEE LK
PARS =7 P —=IC LD DIMERS, 7T A =~ =5 DL E 2 dh DREA 72 EBLHITEE) O
SR E M L TW S LR D D,
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List of appendix
1 Training reports
1-1 BHEE D= AN BRAELRSHT)
1-2 WHMEB DAL WAREREFEEE )
1-3 WHEB D= AL (WARBEHEE B
1-4 BHEE D= AN R EEEL R
1-5 WHEB DS AL (WAREEFEEL )
2 WHEAICL AT LB T—va v
2-1 Information sharing between lecturers and trainees
(1) General Profile of Kenyan Forest
(2) General Information of KEFRI
(3) Overview of Drylands Forestry: Research and Development at KEFRI
(4) Strategy of genetic research of KEFRI
(5) Strategy of tree breeding research of KEFRI
2-2 Training Report
(1) Training report of genetic research course (main)
(2) Training report of genetic research course (field visits)
(3) Training report of breeding research course
3 Shot term expert
3-1 EMEMFEOIRGE (B - H#5H)
3-2 FMFHFZ OURIE (M Hz)5E)
3-3 MHIHMEOIRE (P vy =7 Mg
3-4 FHHEMFEOIGE (BH - 50
3-5 Y HEMEOIRIE (RIS
3-6 FHIFMIZ DOYRIE (Mt Hz/gE)
37T EMHEMEOYGE (BFE - H59)
3-8 MR Z DOYRIE (M Hz)gE)
3-9 HHIHMEOIRE (Fry =7 Mg
4 Minutes of 1st JCC meeting
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Appendix 1-1

2 — 2 DO

(1) a—ADHH
(2) WHEHIM P24 7TH 4 B~V 2448 4 25 H
(3) WHEE A ¥ 24 (Mr. Machua. Mr. Omondi)

2.

WHENE

[ =7 AR 34T )

WHE B D5 AFRAEAR 53 47)

)

Wi

B NFERE TIEE

§

(J1221696)

(1) WHEIC L » CiER SN FHIE
7B Y s PTTESH TV D BIBARITICNIA L 22 58 n~ — 0 —ORFEFIE

ZERFTLELEBIC

L7,

L ERRIC

24D Acacia tortilits D% SSR ~— 1 — D31

522

« bii~— D —oBRAZm LT, ¥/ 2 v 7 DNA ofit, #%» PCR Fik, 7 u—

=v 7, 77 A K DNA OHIC W THEATO @ E L2 X0z, £z,
AT DN TH =1
* DNA v —4> o — OB A2 PR L, RN 2B E 15 %
MEsrE RN E ISR YW TR 2 ES LT,

- MRkEEE O

FEEZWMLT,

THAfT ARG TE T,

{ft:;lf 1/71-0

=T

CREMOHRE R L2l U T, BHEE TOMMERICOWTHEFZIRD T,

(2) RREREERFMED Y 27 4

7H 5~6 H TNV—=T 47, Tadzl MIOWTOHbLE | Bk % —
e
7H9H BEEL, IHMEBIC X DRk BRit 7 —
7H 10~13 H HfREE 254 . DNA filih 328 Bty 7 —
7H 17~20 H SSR ~— 1 — DA% ity & —
7H 2~27H SSR ~— 1 — DA% Bt 7 —
7H 3~~8H 3H | SSR ~v— I —DB% Bt 7 —
8 A 5~6 H TR FE T RA it 7 —
8 H 7~10 A BERR IR~ — I — DBA%E FRARARA
8 H 13 H~15 H | MEHEHHZ
8 H 16~17 H A~ —H — DR, SSR~—H—DA7 ) — | FEE ¥ —
=7
8H20H~23H |SSR~—H—DAY J—=27 FHEr 22—
8 H 24 H O A Bty & —
3. WHEa—R Iz HATA
( 1 ) uﬁﬁa

WHE BIZEARM 2 EFRIT T TITA L TWD Z 2 h . iimi iR T b3, 5

DEBE
®) ﬁ&fﬁ

[GE:ES /€ 2N

HELTREL TS ZERBEETHA D,

(2)

= L2A = SIS
At - 2 .

%%ﬂﬁx%

3 -
Bk E CHRIRER AT T, FEBRIEEZDIFILT D720

vty NE bBLWAHRENR TR Y 2 kﬂ;ﬁF"ﬁEP TEAZINL TV A,
Lw%E%*w WfEWZ 72D Ko T b

e
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ETCOEEEZTEIZ, JOVRKIZZIARTIENTED LY, BE#RE LTS MLERD
BHo MRETHORBIIFELDTHY ., Aif/bH 50T, HIBEIZE T HIuXe TSR
JINTEDL LI DEEZLND,

(3) WHEWIM - By - WA
MRS ICHOWTIE, HHMER B 02 TWRIEE MR+ 50 0 & 722 D ik & 25K
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Appendix 2 WHEAIZ LD LB T —T g v

2-1 Information sharing between lecturers and trainees
(1) General Profile of Kenyan Forest
(2) General Information of KEFRI
(3) Overview of Drylands Forestry: Research and Development at KEFRI
(4) Strategy of genetic research of KEFRI

(5) Strategy of tree breeding research of KEFRI

2- 2 Training Report
(1) Training report of genetic research course (main)
(2) Training report of genetic research course (field visits)

(3) Training report of breeding research course
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KENYA FORESTRY RESEARCH INSTITUTE

KENYA, EAST AFRICA

1: Kenya:General Information

| -Population: 38,612,523
5 -Cifﬁcia[l,angi.uyage Sw.

1 »v'e"clul‘rrer‘ic;}i:’}(enilan;sh‘llljng‘

2: Population
-

a -

Population ('000)

0-14 years 1564 years 65 years and over
Age category

4

3: Physical Geography and Major Drainage Areas

N/ Majar drainage area haundaries
ELEVATION
(meters)

I High 4,786
—

B o 2

WATER BODIES AND RIVERS

"~ Permanentrivers

I water bodies 5

for major ministries like
Defense, Security, Policy
formulation while county

governments are
responsible for detailed
implementation of plans

Ey
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5: Physiography and relief

« Altitude: Sea level in the
east, to 5,199 meters at
the peak of the snow- —
capped Mount Kenya frovaaunh

-ﬂ-"h

* The Great Rift Valley
bisects the Kenya
Highlands into east and
west. Mount Kenya is |
on the eastern side. The| -
Highlands are cool and
agriculturally rich

Physiographic units,
Kenya

KENYA
ARID AND SEM AMID LANDS
} - .
T . il

* Only 20% humid

environment

* Mainly dry lands

— Savannas (8%)

— Semi arid rangelands
(14%)

— Arid rangelands (36%)

— Very arid rangelands
(22%)

6: Climate

The Kenyan climate is generally equatorial and influenced by movement of the
Inter-Tropical Convergence Zone (ITCZ) Some parts of the country experience
an equatoarial kind of climate especially the central highlands, whereas along
tl'lne coastline the climate is mainly tropical. The country has a bimodal type of
climate

«  Twa thirds of the country receives less than 500 mm of rainfall per year

+ Kenya receives an average annual rainfall of 620 mm

+ Most parts of the country are characterized by two rainy seasons, March to
May (long rains) and October to December (short rains

« Air temperatures vary from 40° C in the low altitude arid areas to below
n Mt. Kenya.

+ The mean annual rainfall over the country is approximately 620 mm and this
r%r]!ges from 130 mm a year in the most arid regions of the northern plains to

mm in the Lake Victoria Ragin

* The coastal temperature averages 27° C and the temperature decreases by
slightly less than 2° C degrees Celsius with each 300 m increase in altitude.
Nairobi, at 1,661 m, has a mean annual temperature of 19° C and at 2,740 m
the average is 13° C .

9 10
I Rainfall distribution Hyd rology
The mean annual rainfall ranges : Kenyaiis classified as a 2
g chronically water scarce Lake Type S/Area (km?)
from less than 200 to over country with a renewable
w 2000mm per year igg%:()e r‘:]"lﬁltgrr] ?ﬁg‘g‘fé%% ?Tt‘ 3 L. Victoria Freshwater 3,755
dhCel A per capita per year of fresh [ L. Baringo Freshwater 129
AVERAGE ANNUAL RAINFALL water
(millimeters) L. Naivasha Freshwater 210
= « Kenya's water towers
>2,000 determine and regulate water | L Turkana Brackish 6,405
I 16002000 flow. The surface water forms
I 1200 - 1,600 96% of the total available L. Elementaita | Saline 21
B eo0- 1200 water resources while the rest ————— — —
] 0o 8‘00 is the groundwater component | & Naxuiii Saline 32
[ 1 400-600 + Kenya's largest lake, excluding | L- Magadi Saline 104
I o0 - Lake Victoria on its western " -
200-400 border, is Lake Turkana, in the |- Bogoria Saline &
B <200 northwest. Smaller lakes, > o 5
OTHER FEATURES including Lake Baringo, Lake -pe aline
A\ District boundaries Nakuru, Lake Naivasha, and
:] ) Lake Magad| lie in or near the
Water bodies 11 Eastern Rift Valley 12
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« Major water towers (Mountains)
in Kenya (Left)

AN

* Major drainage basins in ya
(Above) T?

8: Major Soil types in Kenya

The major soils in
Kenya, (FAO
classification) in order
of abundance are (1)
Regosols
(unconsolidated soils),
(2) Planosols ﬁslowly
permeable soils), 3.
Solonetzs (sodium
affected soils) and (4)
Ferralsols (highly
weathered solls)

In terms of agricultural
usage the major soils
are Ferralsols,
Cambisols, Vertisols
and soils with an
Argic B horizon
(Acrisols, Luvisols,
Lixisols and Nitisols)

14

Occurrence of major soils

General Environment

A Low Forest Cover Country
(LFC) with less than 10% forest
cover

* |Over 35 000 known species of
flora and fauna

* |Over 10 freshwater and soda
lakes

— Remarkable conservation
efforts53 national protected
areas

— 5 Biosphere Reserves
— 4 Ramsar Sites
B s weisss | — 3 WOrld Heritage Sites

Ecosysiom Areas by Typs. Kenya 199283

Soil Group Areain hectares | Natural fertility FAO 1974 classification
status
‘Weakly developed 3,638,235 Low Xerosols and Yermosols
Shallow/juvenile 6,697,809 moderate to high | Lithosols, Regosols,Rankers and
Rendzinas
Sodic and saline 13,489,985 Low Solonetz, Solonchaks,and Solodic
Planosols
Alluvial 1,936,582 High Fluvisols
Deep to very deep 3,796,669 Moderate Nitisols and Andosols
Sandy 436,683 very low Arenosols
Pooriy drained 5,604,302 Moderate Versois, Gieysois other Pianosois,
Greyzems, Chernozems
Moderately deep to 7,408,426 High Luvisols, Cambisols, Phacozems and
deep zer
Deep red, strongly 6,839,464 Low Ferrasols, Acrisols and Ironstone soils
weathered acid
Shallow to 7,688,796 High Shallow Cambisols, Luvisols and
moderately deep Phaeeozems

15

16

.

9: Vegetation Types

Kenya’s natural vegetation is
determined by climate and
topography

Dean & Trump (1983)
mapped 19 distinct biotic
communities; which can be
grouped as follows (Next
slide)

a) Afro-alpine moorland: Occurs
3000m in Mt Kenya and Mt
Elgon, Aberdares and
Cherangani. 1.2 % of country.
Man Species are Lobelia and
Senelio spp

(b) Highland grasslands 2,400

m on either side of the central
Rift Valley (in the Kinangop and
Mau Narok/Molo grasslands and
forms (0.05%) of land area.
Many tussock-forming grass
species occur

AL

(c) Highland moist forests and other forests: Form about 2% of the
Kenya area, occur between 1,500 m and 3,000 m in areas with rainfaii of
> 1,200 mm per year. A mixture of forest and Arundinaria alpina
(bamboo) present at the higher altitudes. Typical montane forest trees
include species of Podocarpus, Olea, Juniperus and Newtonia spp, but
the forest type varies greatly according to altitude and rainfall.

Kenya contains portions of the Eastern Arc montane forests, East
African Coastal Forests, East African Highland Forests, East African
Acacia savannas, East African Moorlands, Rift Valley Lakes, East
African Mangroves, and East African Marine Ecosystems

Forests cover less than 3% of the country and may be largely divided
into natural ones (about 2 million ha) and plantations (about 0.24 million
ha

(d) Coast forests and woodlands: Composed of (0.1%) of Kenya, they
are characteristic of the Zanzibar-Inhambane Mosaic vegetation region,
occur along the narrow coastal strip. Characteristic trees include

Cynomatra M
Cynometia, M

evergreen bushland (0.4%) also occurs, in a mosaic with cultivated land

kara Afzalia Brachulasna and Brachustasia Coastal
Kara, AiZeia, oracnyiaena andg oracnystegia. Coastar




(e) Thorn bushland and woodlands:

= These are the most extensive vegetation tynes in Kenva (4
1 nese are tne most extensive vegelaton types in Kenya (4.

1
from Amboseli in the south through the Tsévo parks to’ northeast and
northwest Kenya

« Characteristic tree species are Acacia, Commiphora ssp., while grasses
include species of Hyparrhenia, Digitaria and Themeda

+ Contains concentrations of large mammals and many large protected
areas are in this vegetation zone. It is often favourable for ranching and
pastoral land

» The north-central and northwestern parts of the country are covered by
semi- desert (16.8%) with characteristic shrubby thornbush species,

mainly Acacia

(f) Wetlands
« Are an important habitat in Kenya, covering about 14,000 km sq of the
country’s land surface.

. Some of the larger wetlands of Kenya include Lakes Nakuru Naivasha,
IVId adi, Kanyaboli, Jipe, Chala, Eilementaita, Baringo, O DulOSSﬁi,
mboseli and Kamnarok; the ‘edges of Lake Victoria and Lorian, Saiwa,
Yala Shompole swamps; Lotikipi and Kano plains; Kisii valley bottoms
and Tana Delta: and coastal wetlands including the mangroves swamps,
sandy beaches, sea grassbeds and coral reefs.
19

MAJOR ECOSYSTEM TYPES
B Forest
[ Bush- and woodiand
[ cropland
[ savanna and grassland
[ Bare areas
- Urban areas
[ water bodies
20

Kenya’s wetlands

21

Diversity of Kenya landscape
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Trends in Forest plantation 2002-2006

UOD Hectares

Typa of Foras: 300 | 00E | 04 | AWR | aons
IEdIFrI'_III']_.r“] | 123 123 123 13 123
Exgtic Tross x 8m4 (925 [oET (987 | 087
Totsl . i e | pag [ 11e | 1ne | 1me
Funl Wood and Poian

Esnlic Tress | 183 | 203 : <13 213 | 21d
TOTAL AREA [ 1270 1250 | Te0F | 1323 | 1323
"Provisoal - - - -

Sourne’ Minisiry of Ervirarmant and Naduwrs| Resources
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Trends in recorded saies of forest products 2002-2006

Fores! Froduct FE00E [ 1002 | 2004 [ TD6 | MG
Timibar - ‘T rue cu. matras-
Suift woed. | 1620 | 2333 2130 SB40 | 4482
it dnad no jrk ) i ur o
TOTaL | 1620 | a2 2130 w940 | 44i 2
D00 slvcked cu metne=- I
Fued wood Tharcosd . EFd |8 (Y81 472 &0
Fower & Teiograph Faiea (V¥ oo BE B HE
* Pravigienal.

Sopre Minsiy  of Emoomemeet and Mabesd

Rg=ourcas,
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10: Land Use

« The national economy is primarily agro-based with about 68% of the
population living in rural areas and engaged in agricultural activities.
Other agricultural statistics indicate that livestock production comprise
(54.34%) while settlements land uses account for 0.08%.

* About 17% of Kenya'’s total land area is of high and medium potential,

while the remaining 83% is classified as arid and semi-arid lands (ASALS).

Ecological | Potential Land use Area (°000” % of Total

Zones Ha)

I-1 +  Medium to High: Agriculture, livestock 8,600 15
(intensive), forestry and water catchment.

V&V + Marginal to Medium: Agriculture (drought- 11,500 20
tolerant crops), forestry, livestock (ranching),
wildlife conservation

VI& VIl +  Marginal: livestock (extensive pastoralism) 37,400 65
and wildlife conservation

Total 57,500 100
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Zone | : This zone is the source of
rain and some rivers/streams. It is
confined to mountains and immediate
surrounding such as Mt. Kenya and
Mt Elgon

Agro-ecological zones

Zone |I: Restricted to the highlands of
Kenya between 1980 and 2700 m
and occurs as a forest or open
grasslands
q ] - Zone III: This zone occurs mainly at
elevations between 900-1800 m with
W a annual rainfall between 950 and
by 1500 mm
Zone |V: This zone occupies more or
less the same elevation (900-1800 m)
as the previous or may be at times
lower. However, it has lower rainfall
of about 500-1000 mm
+ Zone V: This zone is much drier than
Zone IV and occurs at lower
elevations. Annual rainfall is 300-600
mm.

Zone VI: This zone is considered as
semi desert and is the driest part of
Kenya. Annual rainfall is 200-400 mm
and is quite unreliable.

Zone VII: This is represented by
Chalbi desert in Marsabit district. The
Chalbi is a salt desert with very
sparse salt bushes as the only
vegetation found

26

Kenya’s land use classification

Land Use Area (" 000" Ha) % of
Totai

Crop (with intensive livestock) production 9,379.1 15.78

Livestock production 33,486.2 54.34

Forests and Woodlands 3,062.7 5.19

National Parks and reserves (protected 4,346.9 7.31
areas)

Settlement and associated land uses 46.6 0.08

Others (water bodies, sparsely vegetated 9,099.3 15.31
etc)

Total 59,450.8 100
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11: summary of Kenya’s main economic indicators

Natural resources Wildlife, soda ash, land

Agriculture Products: Tea, coffee, sugarcane, horticultural products, corn, wheat rice,
sisal, pineapples, pyrethrum, dairy products, meat and meat products,
hides, skins

Arable land: 17%.

Industry Tynes: Petroleum nroducts, a

textiles, vehicle assembly, paper and manufacturing.

and sugar milling, cement, heer, soft drinks,

Structure of (% of GDP): Services (59.5%), Industry and commerce (16.7%),

economy Agriculture (23.8%)
Work force Formal sector wage earners:1.95 million (public sector 30%; private sector -
70%)
informai sector workers: 6.4 on

Trade (2008) Exports--$4.4 billion: tea, coffee, horticultural products, petroleum products,

cement, pyrethrum, soda ash, sisal, hides and skins, fluorspar.

Major export markets: Uganda, UK, Tanzania, Netherlands, United States,
Pakistan

Imports: $9.9 billion: machinery, vehicles, crude petroleum, iron and steel,
resins and plastic materials, petroleum products, pharmaceuticals, paper
and paper products, fertilizers, wheat

Major suppliers: United Arab Emirates, India, China, South Africa, Ja@ﬁ

Economic activity

BT 1 P by bl s i B84 5070
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12: wildlife and protected areas

« There are currently 46 protected areas that represent the key
ecosystems, all covering approximately 8% (47,674 km?) of the national
land area

 Of this, national parks account for 5% and national reserves and
sanctuaries for about 3%

« There are 27 national parks, 34 national reserves and 4 wildlife
sanctuaries. In addition, there are also many other designated areas for
wildlife conservation outside the gazette protected areas Currently there
are 17 community sanctuaries and private conservancies covering a total
area of 300,000 ha

e Concammtion ~f wdldlifa acmacislhe thesab o
= LOnservation of wiwadie, espediawy tniGugn toui

20% of the National Gross product

« National parks, the only area under the direct jurisdiction of Kenya
wildlife service, only occupy 4.9 % of Kenya’s land service and contain
about 10% of Kenya’s biological diversity
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Main Protected land categories in Kenya

+ ' Category I and I1: Nature
Reserves, Wilderness Areas,
and National Parks

« Category I11, IV AND V:
Natural Monuments,
Species Management
seascapes

« Category VI &
Unclassified areas: Areas
Managed for Sustainable

Use and Unclassified Areas

32

Major wildlife parks and reserves include: Aberdare National Park,
Amboseli National Park, Lake Nakuru National Park, Maasai Mara
National Reserve, Meru National Park, Mount Elgon National Park,
Mount Kenya National Park, Nairobi National Park, Saiwa Swamp
National Park, Samburu National Reserve, Tsavo East National Park,

Taavo West Nationa! Dark
Tsavo West Nationai Park

Category Amphibian | Birds | Mammal | Reptiles | Total Wildlife
s s species
Total species 76| 1103 407 261 1847
Endemic species 13 17 22 22 74
Threatened 4 28 88 5 70
species

33

A Leopard

34

S Important bird areas
OTHER FEATURES
m National parks and reserves
m Forest reserves

:] Water bodies
35

13: cultural environment

.

Kenya has a very diverse population whose indigenous tribes fall into
three of Africa’s major socio-linguistic groups; Bantus (67%), Nilotes
(30%), and Cushites (3%)

English is the language of choice when doing business in Kenya and is
also used in Kenyan schools. Swahili (also called Kiswahili) is the
national language of Kenya.

100 -

% of Population

Christian Musim  Traditional Others.

Religion

36

64




14: Major international and regional Conventions/Treaties:

Kenya has acceded to major international treaties, accords, and

conventions in many areas. The environmental agreements include
some 16 global and regional accords

UN Convention on Biological Diversity (UNCBD), 1992;

UN Framework Convention on Climate Change (UNFCC), 1992 ;

UN Convention to Combat Desertification (UNCCD), 1994;

Protocol for Sustainable Development of the Lake Victoria Basin, 2004;
Stockholm Convention on Persistent Organic Pollutants (POPS);

Basel Convention on Control of Trans-boundary Movements of
Hazardous Wastes and their Disposal, 1989;

Montreal Protocol on Substances that Deplete the Ozone Layer, 1987;
Convention on International Trade in Endangered Species, 1973;
Ramsar Convention, 1971.

Convention on internationai Trade in Endangered Species, 1973
Basel Convention on Control of Trans-boundary Movements of
Hazardous Wastes and their Disposal, 1989

37
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KENYA FORESTRY
RESEARCH INSTITUTE

1.0 INTRODUCTION

« Kenya's forest cover is about 5.9% of the land area. It
comprises (FRA, 2010):
» Closed indigenous forests - 1.14m ha
» Woodlands —2.05m ha
» Bush lands — 24.51m ha
» Public plantations — 0.125m ha
» Private plantations — 0.09m ha
» Forests on farms - 9.3m ha (agroforestry)
« The forests are important:
» For conservation of biodiversity and the environment.

» As a source of industrial and domestic wood and non-
timber forest products.

» Source of livelihood 2

KEFRI’s Mandate

+KEFRI is a State Corporation, Science
and Technology CAP 250.
“*Mandate:
»Conduct research in forestry and ailied
natural resources
»Disseminate research findings
»Co-operate with other research
organizations within and outside Kenya
carrying out similar research
»Estabiish partnership with other
organizations & institutions of higher
learning in training and matters of forestry
development 3

Vision and Mission

Vision
To be a centre of excellence in forest science
through technology development,
deployment and dissemination of scientific
information

Mission
To conduct research and provide information
and technologies for sustainable
development of forests and allied natural
resources

4
Strategic Objectives 2.0 Core Programmes
+ To generate knowledge and technologies for &R h
forest development, conservation, <hesearch programmes
management and utilization »Farm Forestry
< To strengthen research and management »Natural Forests
capacity _ o >Drylands Forestry
« To improve seed production, distribution . .
and marketing »Industrial Forest Plantations
% To disseminate forest research findings >Tree Seed
« To improve corporate profile and public
image of KEFRI, and
+ To strengthen linkages and partnership with
stakeholders
5 6
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Support Programmes/Unit

« Technology Dissemination and Service
Programme

+ Partnership and Networks Programme

« Corporate Affairs and Public Relations
Unit

Farm Forestry

«»Carry out research to generate technologies
for on-farm tree growing.

“*Research is undertaken on:
» Development of fast growing tree species;

» Developing trees for soil fertility improvement and
fodder production;

» Investigating efficient methods of wood
conversion;

» Generating information on production and
marketing opportunities for farm tree products.

» Economic and policy challenges impending farm
forestry development

8

Natural Forests

Research activities include:

»Generating information and testing
participatory forest management
(Governance and Institutions)

»Investigating and demonstrating methods
of rehabilitating degraded forests with
indigenous species

»Development of timber and non-timber
forest products including bamboo.

Deforjpg

11

Drylands Forestry

» Research focuses on:

» Developing technologies for growing valuable
indigenous tree species such as Melia volkensii,
Commiphora baluensis, and Ebony;

» Development of non-timber forest products such
as Aloe, gums and resins and wild fruits for
poverty alleviation;

» Investigating integrated strategies for
management and control of invasive Prosopis
species.

» Social Forestry Extension Training methods
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13 14

Plantation Forests

«+*Undertake research to develop technologies
for management of forest plantations.
«»The main activities are:
» Development of indigenous plantation species;
» Investigating alternative plantation establishment
methods (natural regeneration)
» Genetic improvement of the main plantation
species (development of hybrids)
» Monitoring of forest insect pests and diseases.

15 16

Technology Dissemination and Service

“ Coordinates the following activities:

» Documentation and dissemination of research
findings

» Dissemination of research findings through
production and distribution of extension materials
and scientific papers, holding of annual open and
field days, attending agricultural shows, KEFRI
website, networking, etc

» Short-term training courses for forest managers,
extension staff and NGOs involved on forest
activities nationally and regionally.

» The Institute has training facilities at Muguga and
Kitui Research Centres

> Income generating activities 17 18
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Tree seed production -

* Focuses on production of tree seed for
plantation development in public and
private land.

* Main activities are collection,
processing and marketing of seed, and
establishment and management of
seed stands and orchards.

+ Conducts national and international
courses on tree seed production

19 20

Corporate Affairs and Public

Relations

+ Builds and strengthens linkages with other Coordinates the following:
organizations relevant to KEFRI.

* The Institute collaborates with many national .
and international institutions, forestry »Consultancies
research institutions in eastern Africa and »Production of KEFRI publicity materials
other organizations outside the region.

+ KEFRI hosts five Regional Networks on
Acacia gums (NGARA), research Institutes
(AFREA), research (AFORNET), information

sharing (FORNESSA) and participates in
Bamboo Network (INBAR)

Partnership and Networks

»Public awareness events,

21 22

Distribution of KEFRI's Regional Research

23 24
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Overview of Drylands Forestry
Research and Development at KEFRI

B. Chikamai & G. Muturi

Kenya's agro-ecological zones

+ Classification based on
precipitation: evapotranspiration
(r/e,) ratio

« High potential areas have a ratio
>0.5

» ASALs have a ratio of <0.5

* Semi arid areas have forestry
expansion potential

+ High potential areas have limited
forestry expansion potential

Chalienges
of drylands

Research Programs at KEFRI

Farm Forestry

Natural Forests
Industrial Forestry

Tree Seed program
Networks and partnership
Dissemination

Distribution of KEFRI's Regional Research
Centres, Sub-Centres and Field Stations

Current Research Themes in Drylands
Diversification of tree species

Improvement of tree productivity and utilization
Sustainable management of woodlands resources

Development of wood and non wood resources &
products

Management of invasive tree species

To produce publications
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Diversification of tree species

* Melia volkensii — Kitui and Kibwezi
- Propagation and nursery research

- Tree crop interactions
- Silviculture (Spacing trials in Kitui and Kibwezi)
- Plantations with farmers, but tree quality ?

- Breeding for improved quality drought tolerance
tievenennn.... Project

Diversification of tree species contd.

« Osyris lanceolata - Kitui & Muguga
- Propagation
- Field establishment

« Terminalia brownii — Kitui
- Seed studies
- Spacing / Field establishment

« Terminalia spinosa — Gede
-Seed study/ Field establishment

7 8
Development of wood products and Improvement of .
- P Sustainable management of woodlands resources
tree productivity and utilization
« Products development, refinement and incubation - Karura * Rehabilitation of degraded woodlands and rangelands
- Aloe products - Range improvement and grass reseeding in Eastern Kenya
- Melia volkensii pesticides - Range rehabilitation in Turkana (Kalatum, Pelekech)
- Vitex payos jam
- Prosopis animal feeds supplement
- Tamarindus indica jam/ Juice ....................
« Enhancement of Vitex payos fruit productivity - Kitui
« Enhancment of gum arabic production — Muguga & Kitui
« Charcoal production — Karura & Kitui
9 10
Timber
Management of invasive species
. . . . i i Termite
« Prosopis management is a flagship project for ':i:ﬁgeqr“a"ty resistance
Kenya’s vision 2030 timber
- Management through utilization
- Obtain products such as livestock feeds & Charcoal
- Improve woodlands ecology
11 12
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GUM ARABIC

GUM ARABIC, FRANKINCENSE, MYRRH, HAGAR

Acacia sengal, A. seyal, Boswellia neglecta,
Commiphora myrrha, Commiphora hoitiziana

Basketry, dyes and thatch

Hyphaene compressa, Terminalia brownii, Ekebergia
capensis, Euclea divinorum, Azanza gackeana etc

13 14
Aloes Perfumes - Osyris
Beauty and
Pharmaceutical
products
HET =
15 16
Sustainable management of woodlands resources - Turkana drylands rehabilitation — Muguga
[
—
*Aloe planting
*Grass reseeding
17 18
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Management of invasive species (Prosopis) — Bura, Turkana,
Marigat & Garissa

*National survey on invasion

Piloting & upsacling management
interventions

*Factored Prosopis management in Vision
2030 -"Management through utilization of
pods for animal feeds and Prosopis woody
biomass”

*Supported Prosopis research

*Govt. declared Prosopis a a noxious weed
through Gazette Notice No 184 of 30t
December 2008, but..

«Utilization seems to excite people, hence

*More research needed

The Prosopis story
Loss of fodder
*Biodiversity loss

Livestock death

19 20
A well managed Prosopis stand Effect of spacing on herbaceous species
5
- /./\
(?» *] / \‘\
2
g
0
Control Four Six Eight Ten
Spacing (Nearest Square m)
Timber. Poles. Posts and charcoal At spacing of 6X6m herbaceous cover is optimum
21 22
Utilization as a resource
Various manufactured wood products
Charcoal productior
Sawn timber Short timber segments
Luxury chairs Wood carvings Wood ch?ﬁ% 24
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Commercial processing for livestock feeds sector

25

Industrial and domestic utilization at project area

Fuelwood and poles  charcoal production

N Timber production
being traded

P Making delicacies
g pods Making delicacies

Production of wood chips using Prosopis flour

27
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