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EKplar~tory notes 

l USO is equivalent 144 TSH 

ZSTC Z•nzitMr St•t• Tr•ding C0111p•ny, 
Z•nzitMr Town 

Ki limo 

TORI-ODA 

ninistry oF Agriculture, Livestock •nd 
Natur•l Resourc•s, Z•nzitMr Town 
Tropical DeveloPlfl•nt •nd R•s••rch In
stitute, Ov•r•••• 0.v•lopa•nt Adloini
str•tion,London, UK 

List oF Potanical Terms 

C•,..ng• odorata 
Cin,,.1110mum zeylanicum 
Cymbopogon FleKuosus 
El•tt•ria c•rt:Mmomum 
Eug•nia caryophyllus 
nyristica Frag,·ans 
Pimenta dioica 
Piper nigrum 
Vetiveria zizanioides 
Zingiber oFFicinale 

List qF K•ywqrd1 

Enali•h·ntme 

Ylang-Ylang 
cinnamon 
lemongrass 
cart:Mmom 
clov• 
nut.,.g, mace 
pi••mto 
black peper 
vetiver 
ginger 

crop div•r•iFication, clov•, c•rd•mom, cinn•mon, v•tiv•r, 
ocimum, l•mongr•••, F•rtlliz•r tr•ils, F•rm m•nag•m•nt 
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Introduction 

In the course or OP/URT/86/026 the •gronomist expert h•d been 
Fielded to perrorm the First p•rt or the •ssigned split 
mission •t Aug. 1, 1989. 
The job description •• per •nnex 1 h•d b8en revised during 
th• initi•l meeting with the counterp•rt •gency •t duty 
st•tion •nd re•ds now •s Follows: 

J. Initiation or methods selecting loc•tions, collecting 
seed •nd pl•nting m•terial, ror cropwise cultiv•tion or other 
•••enti•l oil be•ring crops. 
2. Advise on appropri•t• methodologies -For r•rm m•n.gement, · 
irrigation •nd harvesting. 

The deleted issues are •lready taken care in the course or 
the ongoing TORI-DOA project within the Kilimo in Z•nzib•r. 
Since the UNIDO counterp•rt agency is ZSTC within the nini
stry or Industry, these issues c•n not be includ9d in this 
UNIOO project. The General n•nager or ZSTC rearrirmed this 
viewpoint later during • meeting held •t ZSTC-HQ in Z•nzibar 
Town. 
Sensibilized on this topic the expert Focussed his Fieldwork 
th•r•Fore to create a broad basis ror close collaboration 
with the respective Kilimo extension in Pemba Island. 
There is already •n ongoing Kilimo project to r•cilit•t• the 
introduction or new essenti•l oil bearing c•shcrops For the 
diversiric•tion or small scale cultivation - beside clove. 
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Recommendations 

To ZSTC, Chake Chake Clove Stem Oil Distillery: 

- Chake Chake Clove Stem Oil Distillery should employ •n 
agronomist counterpart incharge oF n•gome Experimental Farm 
on a permanent basis. 
- The Farming area should be extented by another 25 acres to 
•chive representative agricultural results oF all envolved 
pl•nt species providing basis dat• For the Kilimo extension 
•ervice. 
- The grounds For • successFul extension service should be 
prep•red in collaboration with Kilimo by removing the •dverse 
eFFects due to the actual pricing policy and by providing 
incentives to Farmers interested in cultivation oF these 
types oF cash crops. 

To UNIDO: 

- AFter implementation oF the three above mentioned issues 
the agronomist expert should be Fielded at the begin oF • 
r•iny season preFerably during April to May 1990. 
- Introduction oF new plant species and varieties From abroad 
should be envisaged only aFter •ttending to the economical 
important local plart species oF essential oil bearing 
plants. 



Body or the report 

ACTIVITIES ANO OUTPUTS 

The ~v•lu•tion or the conditio,,. or crop production on Pe•IM 
l•l•nd, with speci•l re-Ference to the •rea oF cultivation in 
M•gome <25 to 42 m o.s.l.J ,and Changwe <IO to 34 m o.s.l.J 
h,as been per-Formed in the initial days ,at the du~/ st•tion. 
Both ,areas a,.·e located in the vincinity or the Chake Ch•ke 
Clove Stem Oil Distillery. In or?er to start cultivation or 
essential oil crops, th~ evaluation or the present cropping 
conditions is essential. 

The c,-op production is mainly determined by three Factors: 

- the climatologic conditions 
These areas are located in the undul•ting central part or thE 
island with a variation oF rainFall ranging between 1500 mm 
•nd 2000 mm per year. The climatological data sheet or Wete 
will serve as a representative source or inFormation <annex 
4J. The climate or Pemba is dominated by two annual and 
reliable wet seasor.s, the Masika rains From the south through 
March to May, and the Vuli rains From the northeast during 
November and December. Wet season showers and storms are 
usually scattered, local torrient•l •nd or short dur.:1tion. 
The most important Fact inrluencing the pl•nt growth is, th•t 
the ev,apotr•nspir•tion r•te comes up v~ry nea;· to the total 
,amount 0Frt1inrt1ll per year. 

- the soil types 
Pemb• Island being part or the acient Miocene RuFiJi/Ruvu 
river clelt• is • •imple r•ult block raised higher th•n Unguja 
lsl•nd. Clirr• •nd broken country •re • r••ture oF the Pemb• 
Miocene •r••· Ero•ion Front• h•v• t.•n adv•ncing inl•nd From 
the •••t •nd west co••t. In pl•c•• these Fronts have overl•p
ped producing sh•rp •nd J•gged skylines. 
The geology •nd topography are outlined by pattern oF clove 
tr•es and spice pl•nt•tions. The clove trees, in p•rticul•r, 
do not grow on th• •h•llow •ail• or the coralline and reeF 
limestone, nor on th• ••asan•lly w•t•r-logged soil• oF the 
corridor zone or th• co••t•l •trip or •••tern Pemba. T~u• 
miocene racks •re cat>veniently dem•rcated by the vegetation, 
i.e. clove tr••s and spic•• on th• Miocene. Gr•••l•nda, rice 
and •ugar, •tc. on the corridor zone• and w•tsrlogg•d •r•a•; 
stunt•d tr•••, t•ngl•d scrub• •nd thicket on th• corr•lin• 
•na reeF limestone cor•l r•g <•e• Sail• o~ M•gome ana C~•ngwe 
•nnex 5 •nd Pemba •ail m•p •nnex 6J. 
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- the land tenure system 
All land in Pemba, in urban as well as in rural regions, 
belongs to the Government. This was achieved by canFiscation 
and nationalization oF land aFter the revolution l1964J and 
saFeguarded by two degrees From 1965. 
Nevertheless, existing land rights and habits, which origina
ted in the Islamic laws and traditions are still respected. 
In the rural areas oF Pemba the Following diFFerent kinds oF 
l•nd tenure systems are Found: 

:J-acres-plot 
Inherited land 
Family plot 
Bought land 
Borrowed land 
Seasonal al located land 

and Other land. 
Special emphasis is given on major Food crops like cassava, 
rice, banana and sweet potato, mainly in a multistored 
agraFarestry-system, utilising export crops li/..e coconuts or 
clave as an intercrop. In Pemba a wide range oF plants is 
cultivated in numerous crap assaziatians. Multiple Crapping 
systems as well as monoculture planting are known. Mixed 
intercrapping plays the major .role. Three main types oF mixed 
crapping systems can be distinguished: 

- mixture oF tree craps only 
- mixture or tree crops with perennial and/or 

annual craps 
mixture aF perennials and annuals. 

When clove is the leading crop the mixed stands are charact
erized as Fallows: 

- Clove and tree crops 
- Clave, tree crops and annuals/perennials 

41. 8 " 
58.2 " 

Clove trees are mainly cultivated in a mixed cropping system 
together with coconut and other tree crops as well as with 
annuals. :rhey do not thrive well on shallow Kinongo and 
uwanda soils. The cropping husbandry is charcterized by 
minimal management. Weed- and pest control and Fertilizer 
applications iJYe neglected. Consequeritly, the yields are 
quite low. 
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b Initiation or methods For cropwise cultivation or essential 
oil bearing plants 

Selection or locations 

On the basis or the recommendations or the CTA report, and 
considering the tradition or cultivation or diFFerent:. essen
tial oil bearing plants and spices by Farmers in Pemba, the 
expert employed the Following criteria ror the selection or 
suitable locations: 

Marginal clove growing •r••• 
- No competition with the cultivation or stable 

crops 1 ike cassava and rice 
- Easily accessable From the distillery 
- Presently unused l~nd in the course oF shirting 

cultivation systems. 
Extensive surveys or the diFFerent parts or the Island have 
been carried out with the assistance or the Production 
Manager and Plant Manager resulting in the selection or the 
/'fagome and Changawe areas as Fitting ·to these criteria. 

In Magome the management oF the Chake Chake Clove Stem 
Distillery already started clearing and plantation works ror 
20 acres beFore the time or the experts arrival at the duty 
station. For Further extension oF Farm works, presently 
uncultivated areas in the east or the Farm or in Changawe, 
resambling the area between the Karume airport and the 
mi 1 i ta1·y airport, had been rE~ommended by the expert <see 
maps in annex 7J. 

Collection or seed and planting material 

Inside Hagome Experimental Farm a nursery has been estab
lished in a low land part near the only water source acces
sable. Seed and planting material ror cropwise cultiv.ation or 
essential oil be•ring crops - others th•n clove - have been 
collected rrom the dirFerent Kilimo eKperimental Farms on 
Psmba, i.e. 

- Cinnamon 
- Cardamom 

V•tiver 

- Ocimum 

From Wssha and Mweni 
under procurement From Wesh• and 
Kizimbani <Unguja IslandJ 
collection From wild sources in 
Pemba h•• been initi•ted •nd is 
ongoing 
From three wildgrowing species oF 
ocimum ••eds have b•en coll•cted and 
broadcasted in the nursery. 

The botanical identirication or the Dcimum spp. has been 
Jniti.ated in collaboration with Kilimo, the herbar-ium in 
Zanzibar Town, University Dar Es Salaam, Dept. oF Botany. 
Th• prelimin.ary r•sults are a• rollows: 



Local name 

Kivu:nbasi 

lftulie 

lfrihani 

as well 

lfipachori 
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Botanical Name 

Ocimvm 
kilimandscharicum 

Ocimum suave 

Ocimum basilicum 
v•r. glabratum 

no botanictJl 
i dentirication 
available 

Characteristics 

camphoreous odour, 
small herb 

B-ocimene, eugenolic 
and caryophyllenic 
odours 

needs irrigation, 
methylchavicol 

blue !i 1 

Other essential oil bearing crops oF the Ki limo extension 
servj ce in Pemba are Nut.neg, Pimento, Piper ni grum and 
Ginger. 
Some scattered stands oF Ylang-Ylang trees and Eucaliptus 
zanzibari hod been located in the vincinity oF the Factory. 
As• promotor oF soil erosion any Eucaliptus sp. can hardly 
beneFit the low input agriculture in the undulating topo
graphy oF Pemba Island. The cultivation and harvest oF Ylang
Ylang trees is even more sophisticated than clove production. 
Competing with clove in the same location the crop will not 
provide any additional incentive to growers. 
Due to unattractive pricing For the diFFerent cash crops, t~e 
Farmers are reluctant to intensiFy cultivation oF clove and 
other spices resulting in a very ext~nsive way or Farming. 
The new crops to be introduced should be J. nown to Farmers and 
accepted by the Kilimo extension service. 
The introouction or new exotic essential oil plant species is 
Far beyond the scope oF this particular project. 
It is learnt From ZSTC, that the World Bank is already 
envolved in the preparation oF • Feasibility study For a 
large sc•le investment to promote crop diversiFication in the 
clove growing areas oF UnguJa and Pemba Islands. 
Within the project the work on crop diversirictJtion has been 
started up with the Following plant species: 

Lemongr••s 
Vetiver 
Cinn•mon 
Cardamom 
Dcimum kilimandscharicum 
Dcimum basilicum ~nd 
Dcimum su•ve. 
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The crop diversirication programme with Kilimo can be sup
ported in the course or the project ror the Following plant 
species: 

Ginger 
Nutmeg and nace 
Black pepper •nd 
Pi•ento. 

Kilimo started working on these crops with special emphasis 
on the Unguja Island, where the plant-disease problems with 
cloves and coconuts became ser·ious during the recent years. 
As one reason For the encountered phytosanitary problems, the 
missing or • quarantine ward For i~ported plant material can 
be traced. 

c ~ppropriate methodologies ror :Farm management, in i
gation and harvesting 

Farm management 

The Farm management is under the direct supervision or the 
pl •nt manager. 
Since there is no agri~ultural expertise available within 
the distillery, - Kilimo agronomist had been attached re
cently and on a temporary basis only. The expert had been 
able to brier the agronomist during the last day or his stay 
on the ongoing Farm activities. It is not decided, ir the 
assigned agronomist will be incharge or ~agome Experimental 
Farm on a permanent basis. Presently the agronomist is 
incharge or all agricultural extension service or Kilimo in 
the Chake Chake subsector or Pemba Island. The agronomist has 
not yet acquired any knowledge on the cultivation or es
sential oil bearing plants. Once the agronomist or another 
qualiried worker is employed on a permanent basis he should 
be sent ror training abroad. 
At present two Foreman supervise 20 Fieldworkers employed on 
a dai.ly pay basis. The working hours are supposed to be From 
7.=o am to 2.30 pm ror • daily pay or 55 TSH. 
Tl111 •mount or work per worker i• bas11d on calcul•tions or 
Kilimo, which •llow ror ex•mple ror weeding 200 qm per worker 
and day. 
The quality or wo,k corr11•ponds to the length and intensity 
o-F work. Very reg:.il•rely the workers rinJsh the assigned day 
war~ between 12 am and J pm. 
To assure good quality work, close supervision accombined by 
incentives in terms or remuneration, are required or the Farm 
management. Arter all the amo&.1nt o-f d•ily s1Jllery is no 
incentive to rise the motivation to work in the Experimental 
Farm or the Chake Ch~ke Clove Stem Distillery. Early termin•
tion of work is very Jfl,,'.,Ortaf1t For th• worlcer·s to attend to 
other s i de bus J ne s s • 
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Fertilizer trials and preparation or compost 

Th:~ very Jaw pH or the soi Is or /'1agame are.a result in s<;vere 
:Jirriciency symptames in the Four months old Jemongr.ass crop. 
It was observed, that in locations or ri~eplaces where ashes 
or the clearing residues are mixed with tl e sail, the plants 
thrive well. 
Rccordingly Fertilizer trials with locally processed lime and 
ashes Fr-om the distillery ril'·ing-unit had been designed by 
the expert and implemented or lemongrass each as -Fol lows: 

Liate plat 1: 
8 /Mgs or lime resulting 800 kg per 0.25 acre 
Li•e plot 2: 
4 bags or lime resulting 400 kg per 0.2S acre 

/Qshes plat J: 
JO bags or ashes resulting SOO kg per 0.2S acre 
Rshes plat 2: 
20 bags or ashes resulting JPOO kg per o.25 acre 

Followed by weeding the lime and ashes get mixed with the 
topsoil raising the pH level considerably. 
In the course o-F the present •1eeding cycle or 11 .acres 
leinongrass, 40 bags equivalent to 2 tonnes or ashes per acre 
are •pplied to the crop be-Forehand. 
Rs a result or the application or ashes in the rar·m, ever·y 
output or the distillery is used in an economical way since 
the e."pert has advised on the usage or spent Jemangrass For 
the prep.ar·atior. or compost inside the Farm itselr. 

Nursery management 

Near the only watersource available in the Farm nursery, beds 
had been raised in a semishady area protected by trees, using 
the humase topsail or the location mixed with ashes Fram the 
nearby traditional charcoal processing unit. The nursery 
plots compr· i se the roll owing pl antma ter i al: 
- Vetiver collections From Konde, Wete and Jonza <f'ftambileJ. 

Cinnamon •e•dling Fram /'1agame •nd From f'fweni nursery. 
- /'1ip•chori pl•nts From f'fuw•mbe •nd 
- ••edbeds or Kivumb•si, /'1tulie •nd f'frihani. 
Watering is advised between S pm •nd 6 pm daily. 
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Lemongrass culti~atian 

The initi•l planting distance had bean reduced ~ram 3x3 Feet 
to 2x2 Feet as advisej by t~e expert. 
The plant nutrient deFiciency symptoms had been discussed 
with the Farm management und the Kilimo extension service. 
The pesticide treatment has been suspended and successively 
replaced by the application aF two tonnes OT ashes per acre 
in accordance with the experts advise. 
Fertilizer trials applying diFFerent quantities oF lime and 
••h•s have been set up. 

Vetiver plantation 

On an area oF 2.5 acr~s vetiver has been planted on ridges 
along the contour, similar to the traditional type ridges 
used For the cultivation oF cassava. 
The publication oF the World Bank oFFice, New Delhi, 1987, 
"Vetiver grass, H Method oF Vegetative Soil and 11oisture 
Conservation" had been t1anded over to the counterpart. The 
expert advised on iC~ practical application checking water 
•rosion in lemongrass plots. 

Cardamom cropping 

Si nee the caYcJ-smom harvest is expected to start soon, the 
expert advised on the collection oF seeds From government 
experimental F•rms, raising seedlings at 11agome nursery. 
Plantations oF cardamom are scheduled For the begin OT the 
Forthcoming Vuli rainy season in December 1989. 

The expert had been inFormed about the actual 
pricing as Follows: 
Farmers price in th• course OT government 
procur•ment 
Sales pric• at local shops 
Bl•ck market sales in nearby Kenia 

government 

Approx. 200 TSH · 
Approx. 800 TSH 
Approx.2000 TSH. 

;~or r•inF•d upl•nd cultiv•tion oF •s••ntial oil bearing 
crops no irrig•tion Facility is available nor can b• de
veloped at present. 
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Advise on appropriate harvest methodologies and technologies 
will be included in the programme For the return mission 
during April-May 1990. 

Th• layout or the Farm design, including an improved ro•d 
network, had been discussed and out Ii ned at the spot. The 
expert suggested the wideness or the road 0£ approx. 4 m to 
Facilitate smooth tractor and Jorry service. The length or 
Field shall be at maximum to reduce the time necessary For 
turning tr•ctor to a minimum amout or time. 

d Findings and results or the activities 

- It is very dirricult to manage 20 acres or dirrerent 
••••ntial oil bearing crops without guidiance or an experien
ced. •gronomist counterpart employed ory a permanent basis. 
- The Farm management has to respond to the very speciric 
environmental conditions or Ma~ome area by application or 
lime or ashes From the distillation unit. 
- The management or the Farm employees needs Further streng
thening in accordance with the special conditions and habits 
or Fieldwork in Chake Chake. 
- Trial cultivation For three essential oil bearing plants 
and a nursery are established; advise on the Fa,-m management 
has been given by the expert. 
- A number or local essential oil bearing plant species are 
•lready under extension ••rvic• For the crop diversiric•tion 
in Pemba Island. The expert has included some or the•• plants 
in the Field and nur•ery cropping at Magome. 



B UTILIZATION OF THE RESULTS OF THE ACTIVITIES 

Factors, which might a-Freet ti1eir eFFective utilization can 
be the Following: 
- Failure or crop management, especially the management or 
th• weed control. 

EKtended dry periods. 
- Adverse soil conditions. 
- Fai,ure or smooth collaboration or Chake Chake Clove Stem 
Distillery, ZSTC and Ki limo. 
- Change ~F priorities. 
- lfissing UNIDO and/or ZSTC inputs. 

c CONCLUSIONS 

The Following conclusions have been presented to the Distil
lery management and the ZSTC Deputy. General f"tanager during 
the Final roundup meeting an Aug.25, 1989:' 
- The expert is not in a p~sition to attent to outputs l and 
2 or the job description. 
- By using ashes or the distillery a considerable improvement 
or the conditions or cultivation at lfagome can be achived. 
- The work on already introduced plant species For crop 
diver•irication per-Formed by Kilimo shall be encouraged 
through the UNIDO project activitites. 
- The urgent need or revision or government pricing as a 
basis o-F ZSTC procurement o-F herbal raw material rrom 
cloves and other essential oil bearing plants. 
- The perrormance or f"tagome experimental Farm shall be 
closely monitored. The results achieved shall be considered 
•s tr..! experience For -Further extension or the Farming area 
by 2S acres in n•gom• proper or in Ch•ngawe. 
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t:NITED NATIONS INDCSTRIAL DEVELOP~ENT ORGANIZATION 

11-» 

JOB DESCRIPTION 

AgrollOlliat 

3-111• ( 1 • .5 + 1 • .5 split lliuion) 

1919 

Chake Chake, Pemba 

Mazimiains the caDacity of the Clove Diatillery 
~e Cbate. 

the actiTitlea for which the expert vlll be reapouible 
for are aa follova: 

1. Evaluate practice• currently in operation for clove and 
advbe on iaproveaent. 

2. lnitiatiou of aethods •electing locations, collectina aeed 
end plantina material, for cropviae cultivation of other 
esaential oil bearing cropa. 

3. Adviae ou appropriate aetbodolo1iea for farm aana1eaent, 
lrri1ation end harvesting. 

4. Aclviae on atora1e of .. av uterial and poat harveat 
preparation. 

At the conclusion of hi• field vork, the expert vill be 
expected to furnish UltIDO vith a fully prepared report 
detailing hi• findin&• and reco11111endationa. 

Ao0tic1rions lftd '°"""""'"''°'" '••d•"t "''' Joo 0.1er101t0n 1"°Vld bf Mttr ro: 

. ... I .. 



O..•ltfotions 

IKltgrourd information 

- 1) -

An agronoaist vith a Bachelors or Masters degree i~ a 
subject related to plant propagation vith intensive 
practical experience in the organization, aanageaent of 
ess~ntial oil crops and in allied research and developaent. 

En&lish 

Cloves (E,ccnia caryophyllata) are the aajor crop in the 
Zanzibar Islands, vbich include lJn&uja and Peaba and are 
traditionally called the Clove Islands. 

there are tvo aajor facllltiea for the distillation of 
clo•e buds and clo•e stea under the control of the 
Zanzibar State Tradin.c Collpany (ZSTC). One is an almost 
obsolete plant, ne•ertheleas with a considerable 
production ca~acity situated at Kalindi in Unguja Island. 
the other la a modem plant at Chalte ChaJte in Peaba Island. 

In Peaba ~.here la an 
estab~ished capacity but ensureaent of aaintenance is 
important. 

Atuned to the distillation capacity of the plant~ the 
ensurement of tiaely collection and or1anlzed dryln& of 
ra··· aaterials is crucial. · 

?he C9o•ernaent expects UllIDO to pro•ide support· to enhance 
the ecoLomic, coamercial and technoloclcal structure to 
aodemise the industry in Zanzibar. 



Annex 2: 

List oF persons .iet 

UNDP 
11r. F.Nebe 

UNIDO 
11r. Jens R•s111Usson 
Dr. B.C. Gul•ti 
Dr. 11.L. 11•heswari 

FAO 
f'lr. 11. Eisenbeis 
f'lr. P.11.L. Hettige 
11r. J. Anim-Appi•h 
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Assistant to the Resident 
R•present•tiv• 

Progr•,..,.• OFFicer 
CTA 
Qualitiy Control Chemist 

Progr•11U11e OFFicer 
L•nd Ev•lu•tion Speci•list 
Agricultur•l Economist 

Zanzibar StcJte Trading Corporation 
lfr. Abdul-R•hm•n R•shid General lf•n•ger 
lfr. IM••d Kh••i• H•m•d Deputy Gener•l lfanager 
f'lr.·S.dr• Has•n Juma Administr•tive OFFicer 
f'lr. N•sib S. Omar Plant lfa,,.ger, Chake Chake 
f'lr. Ramadan K. Feruz Production lfanager, Ch•ke Chake 
lfr. Shiiib Ali Massi £c:onomic: Adviser to Gf1 
f1r. Om.ar 1'. Abdillla Production lfanager, f'1C1lintJi 

Government oF Zanzib•r 
f'lr. If.A. Gh•ss•ny 

f'lr. Ismail S. lfgeni 

lfr. Kh•tibu Jum• 
lfr. H••hout N••••r Ali 

lfr. Ludo Koender• 

Princlp•l Agricultur•l OFFicer, 
Dept. oF Agriculture 
Agronomist, Project Le•der, 
Clove Disease Research Project, 
Kizimbani 
Pl•nt Pathologist, Clove Oise•••• 
R•search Proj•ct, Kizimbani 
As•i•t•nt inch•rge oF Kizimb•ni 
Agricultur•l Exp•riment•l St•tion 
Proj•ct L••de~, Forest Project 
Pemb•, Konde 
OFFicer inch•rge Agricultural 
EKperim•ntal St•tion, lf•t•ng•tw•ni 
OFFic•r inch•rge oF Ki limo Wete 
Pl•nt Prot•ction Division, Ch•k• 
Ch•k• 
Plant Protection Oivi.•ion, Ch•k• 
Ch•ke 
Agricultur•l Extension OFric:•r, 
Ki limo Chake Chake, Counterp•rt 



Annex :S: 

Tr•veJ Dat•s in 

04. Aug. 1989 

OS. Aug. 1989 
06. Aug. 1989 
07. Aug. 1989 

OS. Aug. 1989 

09. Aug. 1989 

JO. Aug. J989 

JJ. Aug. 1989 

12. Aug. 1989 
l:J. Aug. 1989 
J4. Aug. 1989 
JS. Aug. 1989 

J6. Aug. 1989 

17. Aug. 1989 

JS. Aug. J989 
19. Aug. 1989 
20. Aug. 1989 
21. Aug. 1989 
22. Aug. 1989 
2:J. Aug. 1989 
24. Aug. 1989 
2S. Aug. 1989 
26. Aug. 1989 
27. Aug. 1989 
28. Aug. 1989 
29. Aug. 1989 

T•nzania 
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Arriv•l D•r Es Salaam 
Briering at the orrice or JPD 
Bri•~lng by CTA, Or. Gulati 
Free 
Tri!'/&} to Pemba lsl•nd, 
ZSTC - Clove Stem Oil Distillery in 
Ch~ke Clwk• 
v~sit to distillery and to M•gome 
Experi-ntal Farm 
1'1eeting with the ZSTC - l'1•n•ge11111nt 
Pe•O. 
Visit to Plant Protection Division 
Pemba, Chake Ch•ke; 
Visit to Wesh• Nursery 
Travel to Mat•ng•twani, Konde, Wete 
•nd 1'1weni; 
Tr•vel to Chamanagwe 
Travel to 1'1uwambe •nd /'1jikunju 
Travel to Kiuyu and 1'1ak·angale 
Travel to Unguju Island 
Visit to KizimbanJ Experimental 
Station 
1'1eeting with the General 1'1anager in 
ZSTC - HeadquartP.r in Zanzibar Town 
Visit to the Clove Oil Distillery, 
1'1a1 i ndi 
Visit to Dept. or Agriculture •nd 
Zanzibar Herbarium, National 1'1useum 
Zanzibar Airport 
Visit to FAD-Projects 
Free 
Travel to Pemba 
:Chake Chake 
:Clove Stem Di l 
:Distillery 
Tr•vel To D•r Es Sal••m 
:work 
:on th• report 
OebrieFing UNIOD/UNDP 
Return tr•v•l 
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Annex S: 

Two types oF soil •re dolnirwnt in the £xperimf!ntal F•rm •t 
~game: 
In the north-western higher part the ytasi soil typ can be 
tr•ced as part oF the central lire oF the pl•te•u reairwnts. 
It is a deep grey to brownish grey l"irm sand>· soi 1 which 
ce111entlng meJterial is possibl>· si l iceJ. The pH is r:;1nging 
between 4.S and S. The inter·vEming bapwe peJtches have been 
For•ed by cutting bdck oF the utasi pl•teau. According to the 
FAD-UNESCO soil cl•ssiFic•tion <J97J-19BJJ this soil typ 
represents• "X•nth•c Ferr•lsol" char•cterized by d yellow 
colouring oF the subsoil. The main cl1aracteristics - level, 
la,,.gely undi~Ferenti,ated sand nature - are c:it..te to the soil 
development r1·om cJ old marine platForm. This Sl)i/ type has 
got a Fiivourable soi 1 moisture regime, but .;,,-Et J ! t.. el>· to vary 
in mrtr Jent levels clue to m•rine sor·ting. 
In the south eastern lower part oF the Farm and in the 
Ch•ngwe-~rea the semi-ytasi soils occur as a strip to the 
••st oF the utasi pl•teau reminants. This soil type is 
pr•"4iJing in the undulating ,are•s oF the planned Farm exten
siotl_,, 25 acres. The semi-utasi soil closely resembles the 
utasi d t the surFace, but it h.as some grey and t.,-owni sh red 
cutting in the subsoil. The chemical reaction is similar to 
utasi soils. The exch,ange capacity is littlE higher. The clay 
Fr•ction which is uniForm in composition is l•rgely kaoli
lite, but with a small amount oF montmorillonite. This type 
is more dissected than the utasi, because it is less water 
absorptf..,e. It is not cle•r, wether it i.s .a more silicous 
variant oF the utas;. due to chect.. o-f leaching solutions by 
underlylng imporious ••t•ri•l or wether it is tJe,-ived £,-om 
orginally mar• cl•Y9Y ••diments. According to the F~D-UNESCD 
•oil cl•ssiFic•tion this soil type represents a "Rhodie 
Ferr•lsol" ch•r•cte,.ized by .a redish colouring oF the sub
soil. 
In reg.ard to soil utilization so11111 oF the main soil types •re 
cl•arly diFF•r•nti•t•d by the crops. Responses to nitr~g•n 
h•ve been observed when nitrogen is •PPlied l•vishly to 
•nnu•l crops. Growing on •oil• oF low moisture ret•ining 
c•p•city the rigorou• v•g•t~tiv• growth c•u•ed by the Fertil
iz•r• can not be •upport•d by th• ,,.•t»d •v•ilability oF th• 
•oilwater r•sources. 

-, 
I 
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The avail-bility or nutrients is characterized as Follows: 
- Due to heavy rainFall ano leaching out oF nutrients the 
deFiciency or K, Ca, lfg and S is a common Feature. 
- The low content or organic matte,- resul Ls in a conti nous 
deFiciency or N accombined by a N-Fixation at the actual 
pH-regime. 
- The accumul•tion or Al, Fe and Mn can reach the toxic 
levels or each or the elements For th• plant growth. 
- A extrem low catione exchange capacity is common under the 
low pH conditions. 

The application or lime and/or ashes results in the Follow
ing: 
- Reduction or the toxic levels or Al and lfn. 
- P-mobility will improve due to decreased Fixation at Fe-
and Al-iones. 
Howeve,-, to stabilize the improved conditions Fo,- plant 
g,-owth i1dditio11al organic Fer·tilizer application may deem 
necessary. 
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AnneK 6: 

Pemba soil maps 
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