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QUESTIONNAIRE ON MACADAMIA TRAINING COURSE
OF
THE HORTICULTURAL DEVELOPMENT PROJECT

To: Ex-Trainees o©of the Macadamia Training Course

NAME

AGE

JOB EXPERIENCE (Years)

DISTRICT ) , SUB-DISTRICT

POSISION

SEPTEMBER, 1990

Japan International Cooperation Agency
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A. Questions on the farmers in your district

1. How many hduseholds are YOu'in'tharge in your district ahd among

them how many households are growing macadamia ?

Total Households

. Macadamia Housecholds

How many macadamia trees does each household have in average ?

Approx.

How old are

categories 7

over 25 years
10~ 25 vyears
5~ 10 years

under 5 vears

trees

those macadamia trees after planted under these

e R

In average, how many kilograms (Kg) per year does each macadamia

tree produce with shell under these categories ?

over 25 years
10~ 25 years
5~ 10 years

under 5 years

Kg
Kg
Kg
Kg
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B. Questions on your extensfon activities on Macadamia

'1,_How are you implementing extension works of Macadamia to farmers ?

2. Are there any serious diseases oxr pests on Macadamia in your

destrict and what are they ?

Name of diseases

Name of pests

3. what are the major technical constraints on macadamia extension

in your distirict 7

4. What are the major physical constraints on macadamia extension in

vour district ?
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5.

6.

7.

How are thé harvested macadamia nuts collected and sold ?

Are there any problems in marketing the macadamia nuts ?

How do the farmers think of Macadamia ? { Circle the nmost
appropriate answer. In case of unprofittable, please describe the
reasons. )

Very profittabtle Profittable * Unprofittable

* Reasons

How do you think of Macadamia in comparison with other crops vyou

are dealing with in your district ?

Very profittable Profittable * Unprofittable

* Reasons

18- -



C. Questions on the Macadamia Training Course by the HDP Project

1, Wwhen and how long did you attend the Macadamia Training Courses

or Seminors organized by the HDP Projeckt ?

year 19 month

. days
year_ 19 month N days
year 19 month days

Have you ever attended any training courses, workshops, oOr
seminors on macadamia production organized by other institutions

than HDP Project ?

( If yes, please describe the outline of them. )

What kind of lectures or practices were more useful to you ?

( Circle as many as applicable. )

Breeding, Pomology, Propagatidn, Plant Protection, Soil Nutrition,
Okthers { )
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D. Questions on the future prospect of Macadamlia

i1.

How do you think of the future prosbect of Macadamia ?

What kinds of obstacles shall be removed to extend macadamia

production in your district ?

How do you think that the macadamia production could contribute

to the income generation of the small-scall household ?

What kinds of items do yvou expect to be taught in the Macadamia
Training Course in the future ?

( Circle as many as applicable. )

Breeding, Pomology, Propagation, Plant Protection, Soil Nutrition,Ot
hers ( )

THANK YOU VERY MUCH FOR YOUR FULL SUPPORT AND COOPERATION.
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Kirnathi House, Kimathi St
P.O. Box 52727, Nairobl Kenya.

Tet 2766374, 330747
Telex 22843 KEYNUT KE.
Fax 330289
i ‘ Faclory: Industrial Road,
. PO Box 1369, Thits, Kenys,
Mr. Toshio Savawa Tel 22718 21123
Team fLeader Teamn aLh September 1990
Japanese Evaluation,on Horticultural
Developmenl Project in Kenva AaC/367B/90G/6062

Clo 4.1.C.A.
P.G. $ox ayai?
NATROBT __]

Dear Sir,

RE: HORTICULTURAL DEVELOPMENT PROJEGT BY JICA
MACADAMIA RESKEARCH . .

As a4 follow up to our 8iscussion on the above, on dth Seplember

19390 please (ind attached our recommendalions lfor Furlher treseairch

on Maczdareia Chiadl will solve serious pending Lechuicail issues,

I feecl there is a strong Jjustification for extension of the
proframme for tihe benelit of the macadamia industry.and hoenyva as
a Whoie.

Yourz faithtuiiy,
For Henxa iut Company Ltd.

whnaging Direcior
c.e. Director ol Agriculture
Ministry of Agricul bure
.0, Bos 30028
NALHOBED -~ ATIN: Mr. Kiiruo
ihe Divector
Nationai Horticultural Hesearch Stalion
L0 Liox 224
Llid ha
Ench.
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* Kimathi House, Kimathi ..
P.O. Box 62727, Nairobi, Keaya.
Yel: 2766374, 330747
Telex- 22843 KEYNUT KE.

Fax 330289

r~ 7 Factory: Industrial Road,
P.0. Box 1369, Thika, Kenya,
Tét 22718, 21123

Sth Sceptember 1990
RNC/A367B/90/G6]

boMACADAMIA RESEARCH AND DEVELOPMENT

Arveas requiring further investigation and research/ collaboration -
by Macadamia Nut Centre - THIKA

a) fOPAGATION

Macadamia scedlings are currentiy produced by grafting method
oniyv. in Keaya selection is done on Scion only while Lhe
rootstock gquajities e.g. tolevance Lo rool rot, nemaltodes, and
L0 Sapporl ive raol syvsiem i . redaih dnrescanrchon,

Selection based on scion only therefore justifies rescavrch on
production of seedling theough CUITTINGS and TISSUE CLLTURIE.
These wethods if successtul are. Fasler and can prtodnce Lhe
vegliiced §owiliion seedling in tvo yvears instead of L0 rears.

fime iuvestuent by drafting method i3 too high,

b VARTETY, ADAPTABILITY AND ZOXING

The [oue recormended varielies (KME-3, KNG {, EMNBY { zond MHRG
Z0) are ovased on observalions made in central and parkts of
enslern henva.

With the custablishmenl of Macadamia in Western honya research
guldeline=s on suaited varieties for cach aron has not been
forihcoming. KNC would disLribute seedlings al high risk in
weslern kenya in abscuce of the guidelines.

L s worth noting Lhal for a similar altitude, Lhe western
PrrL Is altays warmer and wetbor Lhaoe easbern Henya, - WesLorn
Lenya i aiso characterised by stronger wiads. Should Kiambu
$ooa variewy of  highly  suscephible Lo wind  damage  be
recameended there or aot?

<) PATHOLOGY, AND ENTOMOLOGY,
1. iesearch in Lhe causes and remedy of wacadawin die back
though a potentially serious problem has not been done.
The disorlev/ disease ocours after 5-7 sears when the
farmer has already invested land, time and inpuls.
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2. Nuls purchased in Kenya have 10-60% inscct tamade mainly
' br Stink Bud. Unlfoctunately this can only be detectled
after’ cracking the nuls - a heavy expense (o the
processor, Research on conire) of Stink Buyg and bLerer
should be done to Cind:

{@n)} MNest peslicides for control butb which ave (()i' 21Link
buy and borer¥ harmless vo Lhe bees an fmportant
pollinator of Twacadamia.

(b} DBRiological control methods e.g. wse of WASPE .,

il PRUXING - Research on merits and demerits of varions
pruning wmethods not dorie. Though recommended pruned
Lrees appear more susceptible Lo wind damaze than
unpruned trees.,

ti] FUERITILIZER - Recommended [ertilizers are based on
Findrngs done "under the red soils. In weslern Renva/
it Valiey soils arve different i.e. Alkaline, volcanic
cto. Updating ot the recomuwendzLion= should be done but

based on research still to be done.

iit) SPACING- The dgrowlh habit of macadamis i.e. bushy,
spreading, . talls etc depends own the wvariety and
environnent - The vecommended blankel spucing has aot

taken oare  of  these variety/  zonal/ environmental
Ggilferances,

FRUIT SE]
HH ihe fruit set of macadamia is very poor compared Lo Lhe
Flowering, Thoudh Lhis could bLe pairtly due Lo aatural

pruning 1L may  be iwmproved throudh use of diowilh
regulators and hormones aad cconomic gaias evaluated,

i) Macadamia trees {fIntedrifolial type in Keoya  matin
Flowering season is durinyg Lthe coid period of May
Audusth,

Research on causes of flovering thal mayv bLe mollified by
tiwnn to warner months Lheceoy improviong pollination and
reduce anthiracnose - a fungal Jdisease wounld improve larde
scai e oschard wanagemanl. as welil as oul colleciion,

CERIPLASY

i} ine recoamended varteblies (1) are oo 1ew Foe Lhe wide
croilagical zones itn kenyva.
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In addition higher yvielding trees (80 - 120 Kg/trece/year)
have teen reported by farmers. Scion wmaterial from such
trees should be collected and evaluated - in a well
coordinated germ plasm pool orchard. The best trees in
Kenva may, gsbill Le unknown. '

RAINTX

G)  EARMERS_ANO_KNTENSTON WORKERS TRAUNING
i Macatiamia research substatjﬁns'shuuid be established in

all the districts that smacadamia is grown or will be
grawn.  Such stations should form as wajor demonsiration
ceutres and also generale research dava tfor macadania
within a particular region.

N Farmers should be educated on macadania through actual
demonstration in farmers field. Use of iLraining and
visit system (T&YV) method of extension Lraining and
research should be used as is done in other crops in
Kenva to denonstrate

- Fervilizer and manure application.
- Xut harvesting as tree shaking is sLill very serious.
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YEAR PRICE INTAKE
{shs/Kg) {Tons)

1990 8.00 3165, 4 (Tqim Tro oF Auﬁuﬂ'i)

1989 6.60 3165, 1

1988 G6.00 2073.9

1987 5.00 2945.7

1986 1.30 1837.¢

1985 1.00 2203.3

1984 3.50 1188.5

1985 .00 1238.5

1982 A - 2.350

B - 1.00 1255.0
oo 50

NOTE

1. Number of farmers about 30,000 farmers.

2. Nunmber ot Lrees 200,000 (originally' the Lrees were about
800,000 bul cut down due to lack of warvketl i.e. in the 60's
angd early 0’s before the setting uw of KNC. ‘

3. Nuts purchased are from mixed rootstock Lrees.

4. lucrease of intake in nuls from 1985 onwards was due Lo
1} 30 stopped paving by drades vased on guality in 1983,
it Caapaivaed Lo g€el any nule, -

bil) lacrcased prices.
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@ 1990SEE~A 5 L 7HRNIB(r =~ 7B TRBLH )
MACADANIA RESEARCH PROGRAMNE 1990

4.0

4.1.1 Title of Projact: Rootstock selection
Centret 012 NHRC, Thikae ~ GCOOEr 277
Responsible OGfficera: N. Ondebu, A. Nyaga
Proposed comnencement date: = March 1989'-.
Duretion of Project: S years

Sites/Gollaborating Centres: Westarn regiun rBFIErCh centr

e
Kigii FIC Haseno ch
Kabianga #rc Habanga FTC, Kaimosi

FTG, HOP propagatinn section and
selected Parmers fields.

Justificetion:

Dvergrouth of sclon over rootstock has been observed in both the
NHRC triel orchard and farmers fields. The rootstock which iu
mainly used i3 the tetraghylla species. This seems to be
incompatible with Hacademia intergrifollia. The project ie

therefore siming at selecting rootstocks from macadamis
-intergrifollia with good root syatem snd unifarm germination rates
This 1e aimed at reducing the scion overgrowth which renders @
high viﬁlﬂing tree to break off gasily

Ghiéctivesx

a) Tao eelect for rootstacks with no scion overgrowth

b) Select rootstocks with good roet system and can therefare
withatand adverse condltions

c¢) Salect rootstocke with uniform germination ratea 80 as to
synchroniase the grafting programme easily

Short Term Output:

a) Uniform rates of germination after seeding of nuts
b Idéntifica’ .on of clones with moderate rootsystem

Budga! '

1989 11990 1991 1992 1993
5,000 10,000 10,000 10,000 10,600

2294 133> (Totel K& 65,000)

10,000 10,000

OOQOR - Japan

e
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4,4,2

A A R R e A LR R N L R L T s L N I

Titie of Projéct* Mecadawmis veriety adaptability'*rlal
: -(Agro-ecological teats)

Centre: 012 NHRC, Thika CODE 3
Responsible Officers: N. Ondsbu, A, Nyage

Proposed Comnencewvent Deite: March 1986

‘Duratien of Project: Continouos
Sites/Collavorsting C:-tres: wWastern reglon resesrch ceni-:s
=isil FTZ, Maseno F12, Ma.-
¢, mzotance 1L, Heimpsd

] *
NLTsRIw, YilwBoe
¢, TJ ta Tavete

zd farmers fieldg

"y )

!n -l {7

Justificetion:

Seven cleones have beer aopserves and selected as high vieioo:
with good guality neie and itnerefore tentetively recommense

These are ®MG-3, KRG-". 2, &, snd 13, MRG-20, EMB-1 .
However these clones have not been fully tested In the

verious sgro-ecologlcel zones. In order to determine their
suitebility 1a these zones. The groject is therefore giming
et testing these clones in potential agro ecoleglcel zones L

determine the cerresponding sBuitability zonea far each variedly

Objectlives:

8) To determine suitsble verieties for each podentisl sgro-
ecologicel rone.

b) To determine the effect of sltitude eand esgro-ccological
zones on the quality and guantity (yield) of macsdania

Short Jerm Outputy

a) ldentification of zones of sultsbillity for the selected
clones vegetatively snd vigourocslty of growtih

b) 1Investigetion of the time vequlred for s clone to start
ylelding

c) Investigetlon af suitability of ‘various Bgre-ecological
zones in the reductien of traneplanting shock

Budqgets

1986 1389 1990 199 1992 1993
10,000 10,000 10,000 10,000 10,000 10,0G0
1934 1995 1996 1997 1998

15,000 15,000 15,000 15,000 15,000

(Totsl KE£ 105,000)

OONOR & Japan
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Title of Project: A Study of Phytopthora Cindmsmoni on
. Macadamia aute and [te' control 1n Heﬂvﬂ_

Centre: 012 NHRC, Thiks CODE: 270
Responsible. 0fficer: Theresa Sikinyi
Proposed Commencement Date: 1at July 1990
Duratibh of_the'Pruject: 3:yeara

Sites/Collaboreting Centres: H®irinya, Murangs districts,
: - Thiks H.D.,P. orcherds/NHREC .,
"NARL , WRRC and University -i

Nairaobl

Justificetions

The trunk cenker disease which ie caused by P. glnnahgﬂi beeis
been observed and positivély'iﬂehfifiéo.1n'mncaﬂamia
orchards in Kenya. This disease has ceused significant
losses of ascadamia in Ruairalla, at least upto 50% death
of the infected trees.
Objectives: .
1) Te study the trunk cenker disease of macagamia csused by
P. cinnamoni and to come up with contral measures as
the disease could nele peripus threat to macadamia in

Kenya.

Summary Budgets

4990 1991 - 1992

15,000 15,000 15,000
Totsl Hshs., 45,000

Donor: Japan

Short Term Outpute:

To device the most effective control measure fif the disaase
using systemic fungicide.
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1.02._3.

MACADAMIA PROPAGATICN

Project Tftlet_ Hacédém1n‘Propugat10n

Responaible Officers: w.M. Mokaya, L,.N, Gitongs, 5.7, Ru
Centre: HARI/NHRC Thika/Propagastion CODEY 269

Expgected Ouration: Threi More years

Proposed Commencément Daté: 1986

SitES/Collaboreting Centres: NHRE,FTC'a and other Distric
' - and regional aurseries

GRAFT METHOD TRIAL

Juastificationi

Suitaule me thods which are easy, cheap and aost economical
should be investigated to meke the crop economically vianle
Objectives:

8) Find put the most appropriate treatmcnt for scion
‘materisl to give the highest % takes

b) Ffind out the best time of the yesr when.grafting e
most appropriate

c) Imbroviae cheaper ways of taking care uf graf ted
seedlings other than the expensive green-house

d) €Establish nuraerles in other areas wherge the facility
is not avallable

~Short Term Qutput:

8) Improvement of the elready existing scion material
treatiments to achieve % tekes of at least 80%

b) Production of grefted seedling, for at least two
seasons per yeer which will coincide with the best
conditions for tranaplanting to final field

c) Improvement and expansion of the alresdy existing
improvised green house using locelly avalleble mater,

d) Survey snd identification of the areas where nurseries
are required urgently eapecially in the Eastern: and
Coastel reglona of the country

N:8 So far 3 nurseries have been established iﬁ Centr
and Western Kenya (Kenyatta FYC, Kabisnga end Bukura ¢

Budget1 | _
1990/91 1991/92 19927493
9,000 7,000 5,000

Totel K 21,000

Dongr; Japan
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Centre: 012 N.H.R.C., Thika Code No. ....
Responsible Officer: B, W. Haitheih

Proposed Commencement Date: Setember, 1990
Dujaticé of Project: 2 Years o

Sites/Collaborators: R.R.C., Embu, Kakamegé. Htwaps; and Kisii;
’ Extension Services of of Minfetry of Works.
and the Kenya Nut Company .

.'Justiflcation'

The present macadamia production only meets about i quarter of she
world demand. Hence three quarters of the industry is untapue
situation can be attributed to various factors such as Cllmatlc
econcmy and socio-knowhow. These, and many others foro a grouy b

constraining factors which {mpede the growth of wacadazia 1ndustr"

kenya being one of the leading racadamia producting countries in th:
world has beeén a victim of the above and therefore the importance
of carrying out a 3tudy_and analysis of the constainta and leook for
means of eounteraeting ehem. A full madamia supply will meet the
world's demand, earn Kenya foreign exchange and in; &urn assure the
farmers a better earning. )

jectives

(1) Investigate why most of the small scale farmerﬂ have not taken
up macadamia production

(2) Determine what would be the possible solutfon €0 the above
problem

(3) Evaluate whether macadania farming will have aapalce in the '
present Kenya where farms are already saturated vith other croj

Short Tern Outputs:

(1} Recommendation that macadamia can be used as af- 1ntercrcp to
‘maximise on land production {n major racadamia production areas

(2) Identification of the major macadamia production constraints,

-Budget _
1990/91 1991/92
Kshe 65,000 Kshs 55,000

Donor: Japan (JICA)



4.4.1. -~ Crop Protection

4.4.1 'Titlt of Project: Survey of insect pests of Macadafila and their
' natural enemies

~ Centre: 0}2 N.B.R.c;. Tﬁika Code No, 235
.Respﬁ»nsible Officers:_ W. M. Pere and. B H. ‘Hutua-nem
Proﬁoséd Commenéemenf Date: Augﬁst. 1948
Duration of Project: 4 Years

Sites/Collaberators: KART, Muguga, and Nationallﬂuneum of Xenya

Just:fi tions:

As mécadamia'industry expands in Kenya, the relative iwportanc: of
various Insect pests ﬁay change.' In order to monfiteor and minimise
the adverse changes in the imnsect/host complex, a thorough and

countrywide survey 1s necessary, hence the need forithe envisaged stud

Objeétivesf

{1} To survey the incidénce and distribution of ajor and ninor
pests of macadamia

{11) To identffy and document the major insect ap§tles of macadamia

{(iii) To preserve and pin the main insect pests for reference purpose

" Short Term Outpurs:

insect identification will be carried out in collaboration with the
scientists in National Museum of Kenya, who are also linked to the
Internation Centre for Insect Identification in London

Once identified, the study of the biology and the ecology of the vesti
will commence. The biology will be related to the mode of crop ar'»~"
the time of attack and the economical consequences of the damayee
Ecological study will endevour to learn the pest behaviowr in reiai-.
to the crop environment.

Eg&get:
1988/89 1989/90 1990/91 -f9%91/92
KL 9,600 Xt 8,640 KL 7,680 £ 6,720

Donor

Japan
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Centre: 012 N,.H.R.C, Tﬁika Code No. 284
ResPonsibie_Officers. W. M. Pere and B, H. Mutuaners .
Proposed Commencement Dﬁte: August,IIQQQ

Duratién of Project! ;4 Years

Sites/Collaborators: National Museum of Kenya, N. aml., Xarl, Muguga

Juétification:

The loss due to nut borer is qnticipqted to increass as more and more
'macadamia is planted for botﬁ'iocai and expoft markét in Kenya. Thére 
is therefcre, a great need to study the digiogy ‘and tcoiogy of the
major species of nut borer in‘order to come up with an appropriate

control strategy

- Objectives:

(1) To study and quantify damage due to nut boreﬁj&n micadania
growing areas in Kenya

{11) T0 c1a3p1fy°the various specles of nut borer ﬂn Kenya

(111) Selection and development of nut borer reaist&nt and tolerant
nacadamia varieties.

Short Term Qutput:

The seasonal abundance and popﬁlatibn changes uill'ﬁgﬁnonitofed over
years by use of a light trap. Identification qf:theuyarious_types
of'moths.uill be done. This‘wili_be foliowed by -the astudy of the

" biology %eiéting'tb the attack and the economical daﬂahe caused by
the nut borer on the nut. ' '

Use of phenomenons a8 a mesns of control will be fovpetigated on a-

large scale henccforth

Budget!

1988/89 1989/90 1990/91 1591/92
KE 9,600 KL 8,640 KE7', 680 k£d.720

Donox

Japan
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aifernace nost piland (0 [he najor macacanra
pest (Macadamia stinkbut and Nutborer)

Centre: 012 N,H.,R.C., Thika Code No. .....
Responslble.officers:. B. H.'Hutuanéne and W, M. PeigFE
Proposed Commenceﬁént.Da(e}'Tlﬁgust;'iGQO

Dufation of Project: § Years

Sites/Collaborators: KARI, Huguéa. N. A. L., Nation#) Museun of Kenya

Justification:

A nupber of host planis may harbour the two {mportean® macadacia pests.
For effective control of these pests, studies of the*warious hos:
_ﬁlahts preferred by the pests is of pavamount imporatance.

On the other hand, use of traperops. will reduce the ﬁse of pesticides

which polute the natursal environuent,

Objectiﬁes

(1) To identify alternative hosta {(cultivated and wiId host plants)
of major pest of macadamia

{2) To determine the most suitable trapcrop

{3) Advise on the most appropricte wacadamia interdfdpping systems.

Short Term Qutput:

Insect sampling surveys will be carried out on both ¥dwmercial and
wildecrops in varlous agrd«ecological zones fav0urab1; for wmacadamia
growing. Where the major insects are caught, sawples of thes} cf0ps
wi{ll be taken and fed to the insects in the laboratory. Sengntial
metamorphosis, oviposition preference and general suivivorship of the
pest will be used as a gauge of preference to the cr;p.

Hence in the short term, a wide range of alternate hosts will be
{dentified. This knowledge will then be transferred to the field and.

over a time, the best of the alternate hosts will be determined and
recormended for intercroppirg.

Budget

1990/91 1991/92 1992/93 '1993/43
KL 4,000 K€3,500 KE3,000 Kt 2,500

ponor

JAPAN
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\AnﬂSCBCUb bpp BHG IIIBSDLCUB BPE) Ll 565';:"
of macadamia stinkbug

‘Centre: 012 N.H.R.C., Thika code No. .f.....‘

Reépbﬁsible Officers: B;:M; Hutdaneqe and W. H: Pﬁﬁﬁ.

Proposed Commencement Date? August, 1990

7Duration of Project: 3 Years _
Sités/collahoratds: KARY, Muguga, N.A.L;, Kenya Nafibﬁal.ﬁuseum
Juscifiéazion? | | B

Ine wasps have long been known to parasitise the egss of the stinkbug
Ho'ever, the level of this naturai control has not been quantified
sc far. The knowledge of the level of cou;ro; is_esagntial.so ‘that

the decision on how much artificlal.coﬁtfoi may supplémgnt the natura

control is within practicality.

Objectives:

(1) To investigate the capability of parasitoid wtﬁﬁ to search for
the eggs of macadamia stinkbug. '

{2) To compute and quantify the magnitude of bioldgtcal control,

Short Tern Output'-

The population changes of the stinkbug and- their uatural enemies
(parasitoid wasps) will be monitored over seasons., ~The percentage
parasitised eggs of the stinkbug by the wasps will ﬁi.calculatgé.
This percentage represents a check in‘thé population of the stinkbug.

Wicth the magnitudé‘of biological control now-quant#fied. economic
analysis will follow, inorder to justify the use of ‘edther, biologicn
control, chemical control or both biological and chenical controls

in supplementation,

Budget:
1990/91 1991/92 11992/93
Kf 4,000 Kt 3,500 K 2,000

Donor:

Japan

-~ 134 —



Centre: 012 N.JH.R.C., Thika Code No. .......

ReSpoﬁsible Officers: Miss L. Njeru, C.ﬂk. Kangangi, Mr. Okamura,
and Miss R. A, Ochong '

Pfoposed'Commenéément'Date; 1990_
Duration of'Pfojéct: 1990 - 1991

Sites/Collaborators: N.H.R.C., Thika Orchards, amﬁ.}ﬁjra.nga

~Justification:

Macadamia is a ﬁerennial crop that takes 2 - 4 years to start bearing
and 10_- 15 yéars.to peak préductibn. With the p?a&tn: penulation
grogth rate and land scarc¢itry -in tﬁe majof_Hagadémié growing areas
especialiy Central aﬁd par;s.of_Eastérn Province, {t would be un-~
economical for the fgrmers to leave.the land unprodactive during the
early.stagéa.of;macédamia.growth. This experiment In aeé.to find out
the intevraction between macadamia and one of the major food crops

in the country, in order to maximise land utilization, IntertcroPping

macadamia with other crops was to bz carried out as %ell.

Objectives:

(i) To increase productivity per umnit area thus intteasing the
farmexs income

(i1) TImprove soil faortility and weed control in macfidamia orchards

Short Term Qutput:

(1) Efféctive 1and utilization.

BUdgEt:--

Doror

.Ja?an
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‘Macadamia fruftification
Centre: 012 N;H;R.c.,_Thika~cbde &o. Vi

Responsible Offfcers: Miss L. Njetu. c. X, Kangangi, Mr. Okamura and
Miss R. a, Ochbng

Proposed Commencement Date: 19%0 -
Duratién of Project' 1990 - 1993

Siteleollaborators. N.H.R‘C., Thika Orchard

gystificatioﬂ:

‘Reseérth on mééaaamia.fn Kenya 1s at 1ts fuﬁdamentél.ttagé.' Lit‘;e
informatlon is. avaliab:e on Lhe :ruiting patterns of the tentat ively
recommended varieties on application of plant 3rowth regulato*c- ?hfs
experiment 15 thus set to study the effects of varioun growth

regulators on flowering and fruiting of macadamia.

Objectives

(1) To Increase nut yields per tree

(11) To improve nut quality and shorten maturity time.

Short Term Output:

To increase nut retentionion the tree upto maturity

Budget

1990 1991 ' 1992 L1993
KE 12,000 KE 15,000 KL 18,000 KE 21,000

DOQQE

Japan
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macadamla
Centre: 012 -H.H.R;C.,'Thika Code No..é68

Responsible Officers: Miss L. Njeru, C. X. Kangangl, Mr. Okaoura, ant
‘ : Miss R. A. Ochong'

Proposed Commentement Date: 1986
Duration of Project: 1986 - 1995

Sites/Collaborators: N H,R.C.,_Thika Orchard

‘_JuSiifiéationz

Heévy‘premature nut drop has been aboserved in the Station orchard
“and also 6n_fafmers fields. Altnouzh as many as 200 - 300 flowers
form on 3 single raceme, only 10 - iZ nuts develop into mature nuts.
VThis has feéuited in low.yields from various varleties and particulsri
KMB-3.. lt-has been assumed that low light penetrating the tree

candpy could be responaible for premature nut drop.

This experiment has therefore been set to find out the effects of
vafioﬂs pruning mwethods on nut retention on the tree. In addition,
flowering habits and fruiting patterns of the various varieties will

bg égudied.

Objectives

(i) To establish a tree with a strong well balanced framework ==
well as establishing the productive shoots

(11) To vaderstand flowering and fruiting patterna of various
recomnended varietfes.

(£1%) To increase nut production

Short Term Output:

Establishment of a tree form that increases 1ight pepatration to
the productive shoots.

Budgg&
1991 1992 1993 1994 . 1995
Kt 5,000 Kf 8,500 ¥i 10,000 Xt 12,400 Ki 16,000

Donor: Japan
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PROPOSAL FOR THE EXTENSION OF THE

HORTICULTURAL DEVFLOPHENT PROJECT (HDP)

BACKGROUND

Introduction of Hacadahia'

Macédamia industry is relatively young in Kenya. The

macadamia plants were introduced in Kenya as a commercial crop

in 1964 to be grown: by small scale farmers. The mother trees

or1g1nated from Australia and Hawaii and about one mitlion

seedlings of the naturally pollinated plants were planted in
1964. The introduced plants were of low yields and poor nut

quality.

Probliems in the Expénsion of Macadamia Production

Although Kenya is said to be the second largest producing
country, the macadamia industry has nbt grown as expected,
mainly due tq low yielding varieties producing poor quality
nuts and lack of market infrastructure. These resulted in the
heg]ect of the macadamia orchards by the farmers some of whom

uprooted the trees,.
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Rehabi]itation'of Macadamia

| The Government of Kenya reqogniies the gréat poténtié]
of thﬁhacadamia industry. As a proofzéf this fecogﬁithn the
Goyerhméht requésted for éssistance from the .Japaﬁése
Government,, as'pa}tiof the Japanese-Te¢hnical Cooperation with
Kenya, innrehabi1itafing‘thé macadamia orchards. In 1977 thé
Japanese Government -responded:.pdsitively énd provided aﬁ.
eﬁbert to Start the reﬁébili£aﬁion programme ﬂ{th.emphasis dh
imprqving the macadamia varieties/éiones'fof.high'y%eid and;
n§t quaI{ty. The preiiminary work showed that fhéfe Qgszgreat
.ﬁotential'in the imbroVement of the_th'yieﬂds:and_qQélity
througﬁ selectioh; This encouraging work led to the'formal
agreement between the Japanese Govefnmént' and the Kéhya
Government on the Five Year(March 1986 - December 1990)
Horticuitura] Development Project (HDP) based at the National
Horticultural Research Centre, Thika. The research and
development activities have shown very encouraging production

trends as the following figures show:

Year Production (in _tons of processed nuts)
19?7. : 140 |

1983 . 200

1985 | 250

1388 300

1989 300
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1.4

{a)

(b)

Pricing and Market Potential

A macadamia processing plant was established at Thika
and started buying nuts from férmers in 1974, Initié]ly the
prices were very unattractive but over time there has been

steady improvement in prices as the following figures show:

Year Price per Kgq.of In-Shell Nut (K.Shs.)

1977 1.50
1980 1.50
11983 . 3.50
1984 4.50
1985 4.50
1986 5.00
1987 - 5.50
1088 5.50
1989 6.50
1990 8.00

These are indications that prices will keep on rising

to give the farmers more encouragement.

Japan imports the greatest proportion of the processed

nuts. The requirement in Japan is about 3000 tons per year

which is ten times the current production level. The European

countries and USA have shown great interest in the importation

of the processed nuts; their combined requirement 1is much
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(i)

higher than that of Japan. The market potent1a1 is great the
prob}em is that at the moment Kenya is not able to meet the

demand

THE OBJECTIVES AND ACHIEVEMENTS OF  THE . HORTICUL TURAL

DEVELOPMENT PROJECT

Objectives

The majof‘objéctiveé of the Five.Yeaf'Project'aréz'

to prdmote research act1v1t1es of macadamia n@t érowihg

techno]ogy in Kenya .and |

(ii) to traln. Kenyan personnel ehgaged in macadamia
product.ion, |

The research activities cover four broad areas:

- breeding

- macadamia culture

- crop protection

- soil and p]ant.nutrition.

The schedule for the implementation of the research and

training activities is given in annex 1.

Achievements and Uncompleted Work

The breakdown of achievements so far and uncompleted
act1v1t1es is given 1in annex 2. From this it is clear that
more work is needed *in the following areas: rootstock

develcpment:. macadamia cul ture; crop protection {both
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entomology and pathology); soil and :p]ant nutrition and

training. The details of the uncompleted activities are given

in annex 3.fThé immediate research and development activities
ihclude the following:

(i) Mass propagation of selected varieties/clones in the
potential agro-ecolagical zones.

(i1) Selection of superior rootstocks.

(iii)F]owering and nut formation studies.

(iv) Pest énd:disease control.

(v) Soil marnagement techniques.

(vi) Promotion of replacement of old trees with
seiected/improvéd varieties/clones through training of
extension staff and the farmers.

(vii)Creation‘ of awareness and training of farmers on
practical growing of macadamia in new-areas particularly
Hestern Kenya.

{viii)Establishment of more trial orchards in potential agro-

ecological zones.

- EXTENSION OF THE_ PROJECT

Justification for Extension

The achievements of research and development activities of the

Hofticu]tufa1 Development Project strongly indicate that there is

tremendous scope for improvement of macadamia production in Kenya.

The.project concentrated in Central Kenya but steps have already
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been taken to éktend the'project to'ather potentia] agro-ecological
zenes such as Western: Kenya The extens1on of  the proaect into
other agro eco]og1ca] zones coupted with the need to rea11se the
objectives of the progect point to the need for the exten31on of
the prOJect. The market potential is s0 great that'thef:_is an

urgent need to 1mprove and -expand macadamia nut production.

3.2 .In—puté'angmput~p0ts:qf the Project
3.2.1 In:-puts

(a) -Govérnment of Kenyva In-puts

In addition to the research facilities such as
office/laboratory space and . experimental - land, the
contribution of the Government of Kenya will be in the areas
of staff, operational expenses and training of extension staff
as detailed in annex 4. It is estimated.tb cost  the Kenya
Governmenht about 'K;Shs.so' million (approximately US$ 1.3

miltlion).

(b} Government of Japan In-puts

The contribution by the Japanese experts wili be mainlty
in the areas of technical experts, operaticnal expenses, equipment
and short-term in-service training in Japan as detailed in annex

4. It is estimated to cost the Japanese .Government K.Shs.27.5
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“miltion (approximateiy Us ¢ 1.2 mi]ifbn).
3.2.2 Qut-puts

‘The major outputs of the project will be:

(i) Increase in the macadamia nut broductiOn to satisfy the
eXporﬁ market thus making macadamia a majot export crop.

(ii)_Traihing of about 70 research staff in macadamia nut

production.

3.3 Preposal for Extension

The Government of Kenya, through the Kenya -Agricultural
Research Institute wishes to request for an extension of the
project for another five years from the expiry (December 19390)

of the current project.



ANNEX lﬁ_ IMPLEMENTATION PROGRAMME FOR PROJECT ACTIVITIES
et ; 2

ITEM . _ . YEAR .
1st 2ng 3rd 4th 5th

Feseéfchi
1. Breeding _
{a} Raising ang select1on of superior

strain : ' '
(b} Selection of superior rootstock
(c) Local adaptability test
{d) Introduction and collection of

foreign superior spec1es and

varieties U A ) s mmmmam s omTrr e
2.  Macadaria Cultufe
{a} Experiment on fru1t1rxcation

management.,’
(b}  Prunning ard training techniques
(<) Intercropping gxperiient
{d) Experiment on propagation £echniques
3. Crop Protection on Macadamia.
{a) Ecological study of rajor pests
(b} Survey and control of plant

pathogens of macadamia
4. J0il and Plant Nutrition of

- -macadamia nuts
() Soll Mansgemeat tectntques |} 4 ] ]
(b} Fertilization techniques
(c) Water Management techniques o
.. f2
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ANHEx'l ( contd.)

ITEM - - ' . YEAR
1st |- 2na | 3rd ath {{ stn
Traiﬁiﬁg;'

{a) training personnel éngaged
: in the production of wacadamia nuts
on the techniques developed above
for effective.extension services

{b)  Panning, executien and evaluation
~ of training programme and
developuent of materials necessary
for training and extension.

KEY:
) 'Programmg.alnqqqy;finish
_ Prograrme partiallydcne

--------- --- Programme not yet-startEt
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BREEDING

Objectives of the Foregoing It

(i) (a)

{b)

To investigate and evaluate the performance of selected
clones in the main Agro-Ecolegical Zones.
Practical application and evaluation of the results of

the investigations on the farming community.

(i1) Increase the macadamia gene Bank by collecting foreign

varieties to increase the genetic diversity.

(11i) Select superior rootstocks which have no campatability

problems in all potential Agro-Ecological Zones.

(1)

Selection of Superior Rootstcck

Although the technology on selection of superior
strain and local adaptability test has been acquired by
tocal counterparts, the technology of superior rootstock
selection has not been acquired. It is realised that for
any breeding programme to succeed superior rootstocks
se{ection is as.important as the raising of superior

strains.During the five year term of the Horticultural
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Development Project, a few pProblems were expériences in

the'breedihg_séctién:

The Japanese Breeding Exbert fini%hed}ﬁs tennin Qctober
1988 and for a full year there was no Expert in:the
section. Consequentl?, there ﬂas no ¢0ntinuity of
technical transfer. By the time the former Breeding
Expert was leaving the foilqﬂihg objeétiVes trad been

accomplished:

(i) Surveying and Selection of Superior mother trees
with outstanding characteristics.

.(ii) Establishment of c¢lonal performancé. orchard for
detailed scientffic analysis at N.H.h.c.

(iii)Establishment of clonal adaptability orchards in
various potential Agro-Ecological Zones for

macadamia nuts.

The following have not yet been accomplished during the

five year agreement:

(1) Investigation and Evaluation of the adaptability
and productivity of the selected ¢lonal varietios
under the wvarious agro~ecological zones in the
growing areas especially in Western Kenya which has

great potential for Macadamia production,This is a
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(ii)

highly technical exercise which involves scientific
collection and analysis of data and thereafter
practical application of the data. At this stage,
the local scientists have not yet been exposed Lo
the methods of analysing data and application. An
Expert in this aréa will be required to transfer tﬁe
technical knowledge to the counterparts for at least

the next five years.

Introduction and evaluation of foreign varieties of
macadamia nuts in order to select good breeding
material from the collections was not accomplished.
This area is very important and essential for the
success of the breeding programme.This requires an
expert with a wide knowledge in this field to
identify varieties with genetic potential.

The expert will be required to impart the knowledge

and skills to the Kenyan counterparté for future

implementation of the project.

(iii) Selection of superior rootstock has not yet been

done within the five year project term agreement.
This area is very important for long term
application. Technically - the Ioéal counterparts
have not vyet acqguired skills in this field. An

expert will be helpful for technical transfer.



'CULTURE_ON_MACADAMIA

‘The - following were the immédidhé objectives

of culture on macadamia within the mandate of the

project for the.five:year-agreemént_periéd.

{1)

(ii)

Prunning and training techniques of macadamia
nut with the aim of physiologicaily {mproviﬁg
the yield on selected ciones. This has been
carried out and the technique has been acquired
by the local counterparts. The results and
application of the same has not yet been

accomplished.

Fruitification of macadamia nuts - this
objective was to establish the relationship
between environmental - factors and the

flowering, fruit set an the hormonal influence

. on the time flowering. This objective has not

yet been accomplished in the main Agro-
£cological Zones. The investigation and
evaluation of these factors have nbt yet been
acquired by the local counterparts. An expert
in this area is required for at least another
five (5) vyears to be able to transfer technical

skills to the counterparts.

(1i1i) Intercropping experiment for macadamia. This
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(iv)

has been done in the prdject main orchard
only.It has not been carried out in the main
Agro-Ecoltogical Zones where intercropping is
common to establish the possible gross margins
per wunit of land with the intercropping
pattern. The technical ski!]s-have not. been
fully acquired by the iocal counterparts in

this area.

Propagation technique-this objective was.to
investigate and establish the best propagation
technique for macadamia nuts. So far this skill
has been achieved and the top-wedge grafting
method has been recommended as the best for

Kenya conditions,

CROP

(i)

(a)

PROTECTION ON MACAQAMIA
Entomoloqy:

The main objective was to carry out a survey
to study the main eco!bgy of majqr=pests of
macadamia nuts. This has been done on a very
small scale. The main pest so fac hés.been
jidentified as the macadamia green stink bug

(Dathycoelia Bequaerti) in the c¢lonal orchard
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(b)

(ii)

at N.H.R.C. The second major pest has also been -
identified as macadamia nut borer (Ethesia Spp)
in thé_clona1 orchard at N.H.R.C. However there

has been no establishment of the detailed and

~extent of damage in the main. Agro-£Ecological

Zones. The technical skills of surveying and
the study of the biology of the pests has not

been acquired by the lccal counterpafts.

Control: The methods of control of the major
pests are in brogress ahd_the recommendations
are hoped to be given before the project term

ends in December 1990,

However 1t is necessary that the local
counterparts acquire skills in Intergrated Pest
Management to avoid environmental
pollution.This can be acquired through ;raining
and working with an expert know]edgeab]e in the

same field.

{a) Pathology:

The main objectives was to survey and identify
the main pathogens of macadamia nuts.

So far the surveys have been carried out and
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a few pathogens namelYy

(Phytophthora,cinnamomi, P. palmivora,

Fusarium, Botrytis, Pythium, and Scierctinia)

have been identified in the macadamia orchard
at N.H.R.C. and at farmers fields.

Also some nematodés. have been identified,
However the pathogenicity tests have not yet
been carried out. It should be noted that short
terin experts were dispatched on two cccasions
for two months each during the five year term
of the project agreement. This time was not
enocugh to give the local counterparts a chance
to écquire the technical sKills from the
egperts. A long term expert would very much
assist in the area of identifying the most
important pathogens for macadamia nuts. Also
during this period, no pathology counterpart
got a chance of'trainihg in Japan to be able
to acquire relevant skills to apply in this
.area. This area needs a critical consideration
s¢ that the piroject can be on guard incase of
a major outbreak of any of the identified
pathbgens. Therefcre a long term expert is
réqu{red for a period of about five yeérs to
assistauuigive technical guidance to the local

counterparts, . in establishing the most
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important and potential pathogens of madadamia

nuts.
(b) Control of the Pathogens:

A number of diseases of economic importance
have been identified but no control measures
have been instituted. This requires immediate
attention.

As indicated earlier there has been no long
term expert in this area i.e. pathology and
therefore there has been minimal technical
transfer; A period of five years with a long
term expert will go a long way in establishing
‘the. economic importance of the pathogeﬁs
already identified on macadamia and safe ways

of controlling them.

SOIL AND PLANT NUTRITION:

(1) Soil management technique:- The eXxperiments on
s0i1 management techniques have been
established but no results have been obtained.

- The experiment was designed and put up in 1987
but then there was a lapse of two vears before

a long term expert came. This delayed the
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implementation of the project and the process
of technical transfer to the counterparts has
not  been fully realized. Secondly the

equipments for plant soil analysis arrived at

the project 1in August 1989, one year before the

(ii)

(iii)

project ends.

Fertilizer application technique:- This has
been done in the clonal orchard and the local
counterparts have gained enough technical

knowledge,

Soil and Water Management: - The experiments
have been set and no results have been obtained
however it requires the service of an expert

for the next five years so as to impart

. technical knowledge to local experts.

TRAINING

(13

(ii)

Training of extension staff from districts on
the technology of macadamia production has been

appropriately done.

Cevelopment of teaching materials necessary for

training and information transfer to the
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fafming community has nbt'been'not_been fully

'accompTishéd..'The " technical knbﬁ1édge for
writing, deVe]dbing of printed materials has
not yet been acquired by the local staff. Also
ih-thé'Fie]d of Audi0 Visua1 aid which 1is
highly technical no:prODér skills héﬁe beén
acquired i.e. progfamming;_filming“and'editing
of technical materials to be shown to farming
community, is still a far fetched idea. The
equipment for Audio Visual arrived at the
project site in October 1990 and knowledge of
- handling them has not yet been establfshed. For
proper use of these equipments the locatl staff
need to acquire techinical skills on the use of
the equipment for the next 5 years with- an
expert. This is an area worth developing to

meet the needs of the farming community.
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ANNEX 4

CONTRIBUTION BY THE KENYA AND JAPANESE .GO\;ERNMENT

GOVERNMENT OF KENYA CONTIRIBUTION

Item Description _Amount (K£)
80/81 91/92 92752 $3/914 94/95

000 Personal eaclusents 98,260 99,000 100,000 100,000 mo,o-ao
190 Misc.& other

charges 500 600 550 500 500
260 Halntanance of

buildings & stn 700 300 750 jco 700
235 Minor alterations

4 vorks 1,000 - 1,200 . 1,500 1,000 1,000

Total COX  K.£ 100,400 101,600 102,500 102,200 102,200

sazE=az zz2zzz=  rzzzx== = =z==z2zx==  =zz=zzax=z
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1 Contribution
Description _Anount (K£)
90781 L suye2 w93 eyst 0 guyes

Transport Operating . .
expenses 22,022 : 23,000 24,0006 C 20,000 15,000

fravelling & accozodation _
expenses 10,000 11,000 12,000 10,000 9,000
Telephone expenses 4,000 5,000 §,000 4,000 : 3,000
Electricity & water

conservancy 12,000 13,000 14,000 12,000 11,000
Puﬁ:ha se of supplies '

for production 100, 000 110, aéo 120,000 160, 000 80,000
Farm inputs zob, ae0 590, 000 102, 000 230,000 200,000
Ffurchase of food & Rations 5,000 6,000 7,000 §,000 5,000
Fublishing & Printing 5,000 3,000 6,000 7,000 8,000
Furchase of Stationery 5,000 5,500 6,000 &,000 5,000
Contracted Professional ]

Services 75,000 50,6000 20,000 90,000 60,000
Miscellaneous & Qther

Charges 1,000 1,600 1,000 1,060 1,000
Seminars & Training 7. 500 8,000 &8, 000 7,500 7.000
Purchase of additicnal .

vehicles 100,000 1¢00, 000 - - -
Purchase of plant &

Equipment 200,000 250,000 200,000 ' 200,000 150,000
Haintenance of Plant,

machinery & Eguipment 12,000 15,060 12,000 10,000 13,000

Haintenance of duildings &
Staticn s 30,020 &0,000 70,000 35,000 50,000

Minor Altérations &

Mainltenance Works 1,060 1,000 1,000 1,000 1,000

Constructicn of Building- .

Non-Residential . 50,000 75,000 40,000 - -

Total ponor Contributions KE 852,500 1,068,500 1,012,000 768,500 $05,000
T izgoxe sTSs3=z=== Trzzsssr= S=zFzz2ccx P - 3
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@ Hovy - PRI STIRIE (RSB KU LIRRR)

‘Questionnaire on the pbmoiogy_of macadamia

Please answer the following questions:

2-1 Experimenf on_frucfificatibn mahagémeﬁﬁ
@ Flowering time : what month
® Positions of flbwer ﬁud:ihifiatién on'tﬁigs
&) Neceséity of pollinizer for macadamia’
@ Percentage of fruit setting without pollination
@ Physiological and environmental factéfs on fruit setting and

fruit growth

2-2 Study on fraining and pruning technique
@ Time ; what month
( Methods
@ Tree canOﬁY, shape ; Name

@ Planting distance

2~3 Experiment on intercroping
@ Name of intercrops in macadamia growing area

@ Best intercrop for macadamia and the growers
— 202 —



2-4 Experiment on prOpagatioh technique
(1) Pfopégation method trial
(D Success percentage of grafting ; cleft grafting
side-grafting %, ordinary splice grafting
VEneer—grafting .
@) Time ; what month
(2) Graft compatibility trial
Good compatibility is as follows:

@ Between species

Rbot stock Scion

3.

® Between cultivars

Root stock Scion
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Questionnaire on the soil and nutrition on

macadamia and specific fruit trees

Please answer the following questions,

4-1 Soil management technique
{1) Scil survey in macadamia growing areas
> Physical and chemical brcperties of soil_in some orchards
@ Tree growth and rooting zone in the investigated orchards
(2) Experiment on soil management
@ How to keep the érchard soil from excess water ?
@ Effects of soil moisture conservation by application
organic matters or manure
@ How many kind of specific fruits tree have been planted

the field ?

4-2 Fertilization technique
(1) Experiment on three major nutrients
® N __ kg, P __ kg, K kg and Ca ___ kg, per tree or pot
(2} Experiment on amount of nitrogen application

(3) Experiment on time of nitrogen application

(D Application rate per seedling, - kg

- 204 —
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@ Application time (What month)

@ Application effects on the seedlings growth

4-3 Water management technique

(1) Experiment on effect of irrigation

@ Suitable soil moisture : PP

@ Defoliation or death of trees by no watering in dry season

Defoliation %, death %

(2) Study on relationship between irrigation and fertilizer

application
@ Amount of water per tree : N

@ Application rate of nitrogen ; __;ﬂkg/tree

@ Observation items concerning with trees and scils
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