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Part II of the thesis which it is intended. will. fexmn-
the subject of a later seminar,will attempt a critique of the
methodology of crop introductions and subsequent research using
the factual information in Part I tc illustrate the discussion
in Part II., Those faniliar with Tothills! "Agriculture in

Uganda" and contributors to the revised 2nd Edition, which has

just gonce to press, will no doubt sce some overlap and similar
of subject matter., This is rather unavoiaable as the sources

of information have been the same, although I must admit that
at the beginning of the study I was unawarc that this classic w
was being rewrittcn and brought up to date. I have tried to
avoid repetition of the 1st lidition, although for the salre of
continuity this has been to some extent unavoidable. As already
said, this paper is still a very prcliminary presentation only,
time having precluded a nore orderly presentation. Fowever the
format for considering the researcl done on each crop will

finally be as follows:

1. Botany - Boranical namec and description.
2. Introduction and Yistory of Developnent,
3. Varieties tried and Genetic Improvement by Plant

Breeding and Selection

L Agronony
a) Planting dates
b) Plant populaticns = i.e. spacing
c) Fertilizer trails
d) Cultivation practices, including mechanization
e) Pest and disease control
f) Inter-actions to tlie above variables
5 Tarvesting and Storage -~ post-harvest physiology
6 Processing
7 Additional information required before development

3 Recormendations

&



INTRODUCTIOIL!

This is still a very incomplete and prelininary Part I of
what will be expanded into supnstantially a two part thesis on
horticultural research aad potential in UGAI™MA., The thesis
arose . out of an assumption which can be sumned up by words
found in the prearmble of tihe Ienya Jorticultural Society's
i7andbool:z:

"such information still lies hiddem for future
workers to find., IMuch has already been found,

but it khas been lying in different papers, in different
places, and In people's heads., A »Doolz in whicikx it is

gathered together is greatly nceded".

e
-—

It was argued that Uganda likér{eﬁyé;'ﬁéd 2 ¥igh korticultural
potential and that here too researci: had peen carricd out but that
results had lain hidden and forgotten lilze Ugandal's potential,
On the other hand of course, it was also concivable that Uganda
had made little progress in this field because of the different
histories of the two couxtries. Iilenya, witlz» its large popula-
tion of ZTuropean planters and associatced estates had made different
demands on the Agricultural lesearch Division than had the largely
native-~agriculture orientated neigbouring Uganda with its very few
expatriate planters and estates,
Part I of tihe thesis tlharefore will be discriptvive of tliec cx-
perimental work which has been carried out in Uganda on horti-
cultural crops which at this stage should perhaps be defined as:
"Crops whose production requires high investment, using
resources intensively to obtain a high quality and
high value product".
However, there are -iany crops such as tea and coffec which
although they fit into this definition, arc worthy of mmuuch
nore detailced attentionn than a woriz of tiis kind could give thaem.,
It is tliereforc to these crops which are popularly called

'minor' that attention will chiefly be given.

ceseas/2
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Uafortunately, the following as vet does not necessaxrily fit

into he above format,.
L.2GUIL.ZS
1. Beans

— French
Phaseolus wvulgaris

e NS

— hite raricot

Beans have long been an important fcod creop in Uganda, mixed
varieties traditionally being grown togcther, sown broadcast.

Thomas (1940) states that "the classification of varieties is
extremely difficult and many native varicties appear to he sone -~

what intermediate between Prascolus lunatus and P. wvulgaris®,

P}

Of the french bean, P, wvulcaris, three types are found growing in

Uzanda s -
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1 susy types, these are generally low vielding and sumceptible

to disease out they are quick to mature and are suitable

fox interplanting.

2). Semi—-climbers, These arce of intermediate character and
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show vari discase,

3). Climbers, thesc arc zecavy yielders, over 2000 lbs/acre

have been recorded; tiey are generally hizhly disease
resistant., “owever, they are slow to maturc and less
convenient to manage.

on tiris important
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There was very little resegarch carricd o

food crop until after the Second World War but intensive invest
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tions did not begin until 1960 when a research prograriie was
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initiated at Hawanda aimed at producing a bean acceptable, in the

diri
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d form, as a local {ood., In this form, because of its
low value, it holds no interest as a2 Zorticultural crop.
However tliec prograrmc was soon zxpanded to looiz imte the possibilin:

of mroducing a variety of bean suitadble for -export and bound

. . . ; . . 1" -
for the canning industry where it would be turned into a baized

bean", The type that is required vy Zleinz and other firms is
a small white bean Innown as the white liaricot,. It was realised

covecss/
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a semi climber, as is 1To. 212, thercfore having at least some
levance. Trials started in 1959 and concluded in 1965 showed that
witz bush types the yvield quite counsistently increases witih sced

rate. Towever for scni-climbing types (“ﬂis can also ke expected
to apply to No.212) varicties have a wide coupensating capacity a:

therefore axre

_ot/sensitive to spacing as the busin Type varietie
Mulkzasa gives the recommended spacings as:

2L x 3" for hand planting

26" z 3"  for mechanical planting
althiough from itixe foregoing this is obviously nore critical For
bush variceties than seni-~climbers.

As regards pest and disease control, this may be supnvosed to be

equalily applicable to all varieties., At Serere Full comtrol of
bean fly (Melanagromyzus spp.) has boen reported using aldrin or
dieldrin seed-dressings and other pnests have been controlled b
routine spraying of the cron,.

- - - . - - - - ) - 1'\ . | 0
Trials with T0.212 have show: it to be POER rogistant to rusth

(Uromycos appendiculatus) and +to anthracnose.

2

torage of harvested beans still presents a problem, larsze losses
> - 3 [+
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ccuring eacl: yvear due to weevil danmage, Befoxe this crop caiz b

developed for export worl:i is required on nechanical drying and

efficient storage, perhans withr fTunmigation., Lititle is mmown of

=t

this crops response to fertilicer or its suivability for mechani-

cal harvesting and an economic appraisal is at this stage not

pcssible, Iinch time, energy and money has gome into investigatin
’ o J o (&)

beans as a food crep, but work still necds to be done if this

L.

crop is to develown mnast the"'notential cron” ostaze and into an
'y iy N N ()

eXPOTL CIOoDP. Irencl: Beans i their nature zreen pod stage
are well =~ !mon as a vegetable., Thev are oxported in small

quantities to the U.7. from Jovember to liay
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nigh, Omall unveplicated wvariety trial
on many vegetables Dhoth at Hawanda and in Tigezi. These trials

have resulted in varieties suitable fox bhigh and low altitudes

being recormended and have *alzen into comsideration:
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the mostly widely grown nut suitable botlhh for the high grade nut
trade and for oil extraction. Muclh of the early agronomic work is
therefore still relevant, As early as 1915 experinmcnts were being
carried out on this crop and yields of 856 1bs/acre of unshelled

nuts was stated to be a fair average for Teso district (lOOO lbs/acre
of shelled nuts can now be expected as a minimum),

During the thirties introductions of new varieties continued
and selection for high yielding varieties was begun. As the result
of many  spacing and cultural trails it was noted that close spacing
increased yields although at very close spacings the increasced yield
was offset by the higher seed rate, Recommended seed rates at the
end of the thirties was 100 1bs/acre,  Broadcasting was recommended
tobe continued as the extra labour costs involved in sowing in rows
was not justified by the returns, Ixperimenite were also carried
out on grass mulching and delayed weeding results showing that a

complete crop or crop and weed cover lowered the incidence of

rosette virus disease. During the forties.and into the fifties
selection worlk continued together with agronomic. studies and a
start was made on studying rosette discase,

In 1954 interest was shown in the crop for use on mechanised
farms, prices at that time being igh cnough to cover a considerable

1y the Department had no

0]

degree of mechanization., Unfortunat
major experimental farm in a groundnut growing area for although
they had always been an important crop at Serere, the soil is not
really suitable, being too heavy,

Planting trials were therefore carried out at Screrc and at
the Special Development Sectiont's Dusoga Farms, Results suggested
that satisfactory, although possibly not optimunm yields could be
attained from 28" rows with 3" spacings within the rows, Increased

vields were also obtained using !'Agrosan! sced dressing.



or. surmaries in the Amnnual Reports and elsewhere for information,
In particular, mention should be made of an excellent summary

by Tiley (1963) of work up to that date.

Groundnuts were nrobably introduced by: the early Arab traders

as they were already established at tize time of the first ZTuropean
arrivals, The variety then grown was probably of the pale brown -
Kernelled spreading type still grown under local names today
Numerous other varieties have since been imported by the Departmen
of Agriculture, tizis being done very actively particularly in the
twenties and thirties., The varieties fall into two groups:

l. Bunch Varieties, thiese have an erect growing habit

and mature  guickly, 100 - 110 days.
C.8e Valencia - Red
—~ Uhite
Spanish - Bukene
2, Spreading varieties, these have a prostrate 0T semi-
prostrate habit and are slower to nature, 120 - 130

days. e.&. liwitundec,

Amongst these introductions the red Valencia rapidly gained
popularity because of its quick maturity and today largely super.
seeds the spreading types in most -arcas.

The principal growing areas are Busoga and Teso., A large
proportion of the crop is consuried as food, some is wretained
for seed and the remainder was formnerly sold for o0il extraction,
As early as 1919 groundnuts wexre being exported for extraction,
anounts fluctuating widely according to subsistence surpluscs,
However at the end of the fifties world prices for nuts suitable
for the edible rnut and confectionary trades were high and the
Director of Agriculture ecxpressed concern that Uganda had not
taken advantage of this booxm and was still exporting spasmodic
quantities for low priced oil extraction only.

This is the turning point of the histoxry of the crop in
Uganda and it is from this point that ny interest in the crop

really begins. However, the variety red vValencia as yet is still



the mostly widely grown nut suitable botlhh for the high grade nut
trade and for oil extraction. Muclh of the early agronomic work is
therefore still relevant, As early as 1915 experinmcnts were being
carried out on this crop and yields of 856 1bs/acre of unshelled

nuts was stated to be a fair average for Teso district (lOOO lbs/acre
of shelled nuts can now be expected as a minimum),

During the thirties introductions of new varieties continued
and selection for high yielding varieties was begun. As the result
of many spacing and cultural trails it was noted that close spacing
increased yields although at very close spacings the increasced yield
was offset by the higher seed rate, Recommended seed rates at the
end of the thirties was 100 1bs/acre,  Broadcasting was recommended
tobe continued as the extra labour costs involved in sowing in rows
was not justified by the returns, Ixperimenite were also carried
out on grass mulching and delayed weeding results showing that a
complete crop or crop and weed cover lowered the incidence of
rosette virus disease. During the forties.and into the fifties
selection worlk continued together with agronomic. studies and a
start was made on studying rosette discase,

In 1954 interest was shown in the crop for use on mechanised
farms, prices at that time being igh cnough to cover a considerable
degree of mechanization., Unfortunately the Department had no
major. experimental farm in a groundnut growing area for although
they had always been an important crop at Serere, the soil is not
really suitable, being too heavy,

Planting trials were therefore carried out at Screrc and at
the Special Development Section's Dusoga Farms, 2Results suggested
that satisfactory, although possibly not optimunm yields could be
attained from 28" rows with 3" spacings within the rows, ITncreased

vields were also obtained using 'Agrosan! sced dressing.



Following the Director of Agriculturel!s exhortation in 1960

an intensive breeding programme was started at Serere, At the
sane time a pilot scheme was started in 3usoga wihich included
grading of the kernels for export and guaranteed prices to
growers, The breeding programme to select suitable varieties
for this specialised trade began under Tiley, a collection being
made of wvarieties grown in uganda and elsewhere., The inteunsion
was to make single plant selections of promising lines and to
multiply these up in comparison progeny yvows followed by limited

hybridization and progenrny testing. Along side this breeding

programme confirmatory trials on important agronomic practices
. . - -~ Y Tarad . .
e.3. planting date, spacing of (a) bunclh, (b)SPTCRCL2E varicties,

seed dressings, spraying against leaf spot and apiids,, {(to control
rosette) harvest date range etc, were to be conducted,

The Director was requested to provide the latest information

on the type of nut required by the trade so that selections of
characteristics lmnown to be desirable could be made,

Field staff suggested that the most important needs were for
suitakle varieties, geed dressings, control of leaf spot and
applicability of fertilizer treatments., A machine was also
considered to be urgently needed to pluck the nuts from the
haulms, especially in the case of Gpanisiz varieties, and simple
enough for use on peasant farms,

Variety trials were therefore begun in earnest in 1961 and
results from these first rains District trials from 1961-43,
chiefly in Fastern and llorthern regions at 2& centres, using 9
different varieties , generally confirmed earlicr variety

testing that Spanish types can outyield valencia varieties

which in turn are considerably better than spreading varieties
at most centres, IMwitundc a spreading variety yields slightly
less than Yalencia under conditions of moderate rosette attack

but is relatively high-yielding when infection is heavy,



In 1961 observation trials at Kawanda did well., It was tihiere-—
fore decided to investiage crop agronomy in this wetter arca of
Uganda and it was plamnned to establish trials based on Tiley!s
1961 results,

In 1963"Mani Pintar"was introduced and outyielded all other
varieties at centres with average to good soil fertility, Un-—
fortunately, studies on kerncl size and grading percentage
made at Serere from 1961 - 53 indicate that in Uganda the
highest proportion of gradable nuts, grading at not more than
75 per oz, are given in the Valencis and lwintude variecties,
Zernels of spreading types and of Mani Pintar, though often
large, are very variable in size and those of Ilani Pintar are
of irregulear shape, Spanish keriiels are noxrmally the rmost
uniform in size and shape but grade poorly except inm crops

from high fertility soils, Spanish varieties are also

susceptibtle to attack by Cercospora leaf spot, arnd this may

well inhibit full kernel developnent,

Until 1967 the vecormended variety for highest gross return
whether for oil or for coafectionary WasSstill therefore the red
valencia type, represented by the bulk of scveral strains known
as Bl at Serere but of which nunerous lines exist throughout
the country, ITn arcas prone to heavy rosette attack, the

resistant Iwitunde while .on soils of
Valencia night be substituted by the partially/fertility and high
under high standards of monagement the Spanish and Mani Pintar
varieties could be grown with adventage.,
Tields trials of introduced bunch variesties and of Serere
selections have continued using Bl (Valencia) B 239 (Spanish) and
Bukene (Spanish) as standards. In 196€/67 all the introductions

outvield the standard wvarieties indicating that further breeding

and introduction of mew verictie

6]

is still required. Breeding
woriz at the nmoment is concentrating on producing crosses in-
tended to produce short-terii brown slzinned lines suitable fox
export., Selection is hased on early maturity and brown colour

of nuts, Although other kernel gualities have not been worlked cut



1t  is definite Jhat selections which give bigger %ernels also have
lower vyields, n future,kernel size will be looked at when assessing
for selections, 7Trials have also been in progress on introduced
spreading varieties, using liani Pintar as a standard, This variety
out-yielded all others although its kermels were small, !Chalimbanal,
an iantroduction from lalawi showed promnise, yielding well with

good sized kernels, Spanish single plant selections are

in trial against Buliene and so far selections have given increased

vields together with greater kernel size,

Spacing Trials at Serere between 1961 - 1963 by Tiley confirned

earlier trials that spacing is important both in bunch and gspreading

varieties, Generally speaking a veryclose spacing of 1! rows

with seeds planted 1 incih apart in the rows gave the
best results but' -~ the high sced rate mnakes this very exzpensive,

It is therefore interesting that the lowering of vield by widening
the space between the vows to 2ft is mot serious providea that the
intra row spac’ang does not exceed 3-4 plants per foot,

Close planting was found practical as it reduced the in-

cidence of rosette.

Gffect of spacing on rosette infection on B 239 (Serere selection)

Tst rains, Serere, 1961,
kosette count at 3 weeks,

nearr of 5plots {nos of plants/plot not given)

Spacing between rows Geed / £t
12 & 3 1.5
1t o 20 4o 132 e G127
1.5 23 L& 137 122
2 28 71 90 165
2,4 16 62 90 - 162

3.,0! ” 33 55 112 182
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Zifect. . of Spacing on Gross Yield of 3 239
Ist rains; Screre, 1961 lbs/acre unshelled nuts
Spacing between rows Sceds pexr £t
12 A 3 1.5
1 112¢C 1199 979 912
1.5 1510 1220 797 656
2! 1476 799 722 380
2,41 987 803 680 Los
3.0t 1013 704 438 283
to determine optimuai spacing with
regard to wvieldslkernel quality and incidence of rosette recommenda-

tions have been made for the main varieties grown as ‘to spacing
and seed rate when rosette attack is likely to e heavy or light
and wlien seed is grown in rows or broadcast, etc,

Planting date was shown to be of great importance in the 1961-63

Serere trials. Huts planted at the breal of the rains (in the

3rd weelk of llarch in 1961) yielded slightly over 2000 1bs/acre
unshelled nuts, Nuts planted 3 weeks later yielded 500 -1500 1los
depending on variety and a further 3 weeks delay reduced yiclds
in certain cases to 2001bs, Records of time to maturity from

time of planting te lifting at Serere and Hawanda showed that

.

nuts mature generally from 10-20 days earlier at Serere than at
Kawanda., Yalencia types mature before the Spanish types which:
mature before the spreading types, the seni-erect maturing last

of all. S T . e e e e s man W e e cmmlan s

Fertilizer effect has only recently been studied, early trials

giving variasble results, However, a large-scale prograrme of
Tertilizer trials was started in 1961 and at Serere the inmportance
of phosphate, lime and potash was demonstrated, Illore than 100

pairs of small plets werce laid down on favmers! land throughout

the Zastern regiom to test superphosphate,
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£in overall average gain from this simple treatment was in the
order of 280 lbs/acre of unshelled nuts, However, results were

very variable,

Stephens and Harrop 1966, recommended 1-2 cwt granular
Tororo simgle superphosphate per acre should be broadcast over the
soil ai.d worlted in skhortly before planting. The application can conve-

niently be made just before the final seed bed preparation, 1 cwt

of singles has been found to increase yields by up to 200 - 500 1lbs
fresh nuts per acre (i.,e, 100 - 250 1bs dry nuts in shell).

Ilowever as well as requiring fertilisers themnselves, ground-
nuts have a residual beneficial affect on the soil and are tliere-
fore of importance as a rotational crop. It has been calculated
that the residual effect is equivalent to 1 cwt Ammoniun sulphate/
acre, At Serere experiments have shown that groundnuts will also
respond to organic manures, Ixn these trials the manure is applied
to a crop earlier in the rotation and tiiis practice is usually
recommended in otlier countries as opposed to applying it direct to
the groundnuts, In the Permanent llanurial Ixperiment where manurc
is applied every 3rd Year to a continuous cropping regime ground-
nuts grown 2 years after every application of 10 tons of manure
(i.e. after cotton , sorghum, cotton) have given an average increase
of 340 1bs unshelled nucs/acre, (av. of 8 crops) The
actual response has varied with scason but does not show any parti-
cular trend as tiie manurial treatiments have increased, Repeated
applications at the ratec of 20 and 30 tons/acre do lead to further
increase in yield but these are variable and it is not coasidered
econoriic to go to these higher levels, In fact in the Fertility
Experinent, manure applied-every 5 years to cotton, with groundnuts
grown in the following season, nhave shown very worthwhile yield
increases, with applications of 2« and 5 tons/acre. /After the
5th application increases of about 5001bs and 700 1lbs pexr acre
from the lower and higher rates respectively have been cbtained,
Parlier dressings have given smaller effects but the experiment
shows tlhiat manure beconies increasingly beneficial, Applications
of linme on the Permanent Experiment only increased the yield by

therefore
90 1lr: /acre and were/ not considered economic,
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A good crop of valencias was grown with irrigation at Tasese
but a variety trial in 1963 yielded similarly to dryland trials

elsewhere,

Storage of Seed

As a result of seed-~dressing trials at Serere 1961 ~ 1963,
Tiley after using numerous cheriicals, recormended a thiram -~ lindane
dressing for seed after shelling to assist both in temmorary storage
before planting and in inprovement - of emergence, Some nercurial
products were found to be good but are too poisonous to be re~

been
commended, It has/found that seed stored in pods for 18 montias or
longer will retain its - viability but germinates slowly., Valencia
and Spanish types will germinate immediately after harvest but the
long term varieties have a dormancy period of approximately 60
days., Ohelled seed has retained good .germination capacity up to
6 months. sfter shelling, with or without secd dressing, in absence

Fal

oi insect damnage.,
Trials in whichi the nuts were shelled by . machine prior
to planting, both hand and mechanically operated, have given satis-

factory germination provided the machine is properly adjusted for

each variety,

Pests. There arc no serious pests except iAphis Craccivora
whiclhh is the chief vector of rosette virus. Colonies develop
fror: airborne alates inm the growing season particularly from lay
onwards and under dry air conditions, Control of the vector has

been attempted at Hawanda and Serere using seed-dressings and sprays

of menazon , BHC and formothion, DBoth menazon and BHC gave
good control of the apiid and treated plots had less rosette

than controls, but formothion was significantly worse, At harvest
menazon plots outyielded all others and had significantly more

Grade I kernels., Opraying triel are still coatinuing.
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Diseases

Rosette is the only disease of major importance in Uganda and
is endemic tiwwroughout the country. It is a virus disease which is
spread by an aphid vector and its occurance has, in the past,
had a decisive influence orn planting practices. Its epidemiology
has been largely worked out in other countries but Storey (1962)
worled on the disease in Uganda for a time, It has long - -been
known that close~spacing reduces the incidence of rosette, but the

mechanism of this controlling influence on degree of infzction

and spread of the disease Bas never been satisfactorily explained.

A breeding prograrmrie is now in progress at Serere to produce
rosette-resistant lines. Preliminary selections have becn made but
these have been low yielding. Introductions of resistant plants have
been made from llalawi and tested against the Zercere resistant sclec-
tion Mo. 295, However in the 1966/67 trials no varictyiras signifi-
cantly different in yield to ITo. 295 and all varieties showed high
rosette resistance., From previous low yields and similar vields of
the introduced varieties it can be said that rosette resistancce has
a close linkzage with low yield, llo variety was marizedly better than
No. 295 in seed size. A crossing prograrme aimned at short~termn
rosette resistance witiy better yields than the existing wvarieties is
now under-way, It is now apparent that yield deterioration as
breeding progresses will have to be reversed by back crossing
onn to high yielding parents. When a high yielding resistant
variety 1is produced then previous experinental spacing results
to conteract rosette may well become irrclevant, However, the
present spray trials against the ~plid vector of rosette may
throw some light on the problemn,

The major remaining probhlemn: facing groundnuts production
in Uganda is the occurence on samples of nmuts of the fungus

11
alc]
Aspergillus. flavus which produces /carcenogenic toxin, aflotoxin,

Such soil-borne infections can be avoided by careful harvesting

procedures aimed at quick drying. These are obviously diificult to



to enforce and good Ffacilities are not always available., A number
of  plot grading schemes have recently been introduced ained at

overconming. this and other faults.

ol

conaineints and Spices

Hearly all the ginger in cormierce comes from one

specis, Cingiber officinale Roscoe with the exception of

Japanese ginger winich is IJ.ilioga Roscoe, The gingex is derived
from the rixizome or underground stem of the plant, whiclk is

cultivated as an annual crop and propagated vcegetatively.
Information on the original introduction of giager into Uganda
is lacking but it is probably one of the numerous crops in-
troduced by Arab traders.

Tt was noted by Z.7. Ilye (19%0) . that as a commercial
crop ginger was nowhere grown in Uganda but that a few roots
were to be found in most native compounds in - Buganda, -Busoga
and parts of Western Province. It was used as condiment
but also as a nedicine and occasionally surplus fresh rhizomes
were sold to local asian traders. 7Two variceties were recognised
in Buganda, Kibolo and !'llganda! differing only slightly, both
being small wrinlkled T12zomes guite unsuitable for export.

A third variecty was large and plunp, but also very rare, and as
no planting material could be made available at Buizalasa this
variety was never worked on. Cbservation plots of ginger planted
around 1910 at the Kampala Plantation never did well and so at
the beginning of the thirties ginger was tried at Bukalasa, both
tZiboko! and Hganda! types being tested, In 1931 a small trial
plot yielded at thce rate of 7,749 1bs per acre but this seems

to have beenl a frealr result as subsequently Bulzalasa was found

to be too . dry for ginger. The crop required 12 months to come

to maturity there and yields were low, around 2,800 1lbs per

]

acre comnparcd with yields of 4, = 6,00C 1lbs in Jamaica.. .



Importations .rom Ceylon, lligeria and Jierra Leone in the
1930s were tested at Bukalasa but tiey all suffered severely fromn
drought . Samples of prepared dried ginger rhizomes sent to the
Imperial Iunstvitute proved unsatisfactory, their value being »put well
below that of West African, itk the high freight charges from Ugaada
it seemed unlikzely that ginger would ever be of any comzercial value
Uganda,

Little experimental worlz has been done on ti:is crop other than

the ecarly observation trials at Buitalasa, Ilowever, when prices for

ginger suddenly rose nhalf way throuzi 1960 duc to tlhie failure of the

HMauritius crop. 3uganda farmers chiefly in Mnigi Division seened
to have little difficulty in expanding productioxn just as suddenly .
An average of 1/- per 1b. was paid to farriers., and. they were encoura
to bring in. their ginger for sale by broadcasting current prices over
the radio. During the latter 5 meonths of 1960, 23 7 tons were eX—
ported.at an average price of 1/350 per 1bh, and over the year this
crop was probanly wortiz approximately £5,500 to farmers.,

The variety Large Canton!'! was tie type preferred and althoug:
conmparatively rare in Uganda, around 15 tons of this wvariety alone

was exported to Ilairobi in 1951, Contrary to general expectation

that this nass encouragment would lgad to a position oi oversupply

i

with a subsequent fall in price, just tie reverse situation occured.

Supply never caught up with denmand and prices aid =not fall but. coirti~

ct

to rise. In 1961 Uganda Food Products, the Spice and gurry dealewxrs

began to Tly gingexr. to their London sliiop twice a weelrz and other
Ilampala buyers found that far from flooding the maxizet farmers were
nto bringing in enough. ZIxporters JTound that, quality fer gqgualitys
Uganda could compete successfully ot in Hairobi and in London.,
The marketing officer of Buganda estimated that in 1961, L5-50

tons of ginger was exported from llaria llitala Parish, lpigi @ alocne»

the estinated total export being put at around 150 touns.



By January 1962 prices had reached Shs 1/75 per 1b for large
canton', However, by the end of the year prices dropped just as
suddenly to 70-75 cts and Rea, 4,0, Mpigi estimated that sorme
209 bags (14 tons) only were sold in Harpala.

In 1963, although supplies were sufficient to mect local demand
little was exported,the Young T rmers Clubs in Butambala being the
only large producer, Growing has tended to remain specialised in
Mpigi Division and prices have remained fairly steady until very

recently,

Agronomx

The experimental work done on this crop . is almost mnil and
would have been even less but for the interest and enthusiasm for thi
crop shown by Rea, A,0, of Mpigi Division at the time of high prices.

Several small fertilizer trials have been run by Xawanda with tiz
object of finding the effect of N,P., and I on the crop. These have
been established on farmer!s plots in Buteyangera and Butambala
Counties, Mpigi in 1965,1966 and 1967. However, due to the distance
of these plots from Kawanda angl attendant lack of supervision, the
plots in each set of experiments were neglected, over run by weeds
and generally gave inconclusive results, Two small plots in Butambal
county planted by Rea yielded at the rate of 4,520 lbs and %,640
Ibs/acre of green ginger over a growing period, lMarch to November
and gave some indication of the sort of yields that can be achieved.
At the beginning of 1967, Leakey planted a trial oftLarge Canton!
at Kabanyolo to test the effects of W and P, Unfortunately
his plots were inadevertantly ploughed in and the trial has never
again been repeated.,

In 1965 some Janaican ginger was imported and a trial was
established at Namyoya to compare it with the local varieties; I

have found no record of results,



Jorld liarkets for Ginger

(Taken fro: Reports of the Tropical Products Iastitute,

M

London).
Ginger enters world trade in four disticnt forms, which to a
linmited extent arc inter convertable.

(1) Dp»riead Ginger, t..is is the most important fora.It coasists

of rhizomes, dried in tkheir country of origin and later ground to
form the well know: spice.

(2) Ginger oleco-resin, this has ginger!s pungent properties as

well as containing an essenticl oil which is extracted fro: the

ground riizomes using volatile solvents, It is used in
pharmnaceutical products and for purpnosces for whicihh the spice is
also used. /. non-pungent essential oil can be obitained from

the riizomes by steam distillation, This is used foxr flavouring
foods and soft drinks and as a modifier in perfunes and toilet
waters.

Iiain sources arc India, Migeria, Sierra Lconc and Jamaica,

Janmaican ginger is gencrally comnsidercd the best becausc of its

delicate odour and flavour and its clean - peeled e:port

condition,

Supplies of the dried rihizowmes form . of ginger lhave
been steadily increasing,thosce from Jamaica and Sicrra Leone
being replaced by liigeria and Indiea, these latter two countric

having a definite advantage in that they have large nome nmarkets

as well as export outlets. Ginge

]

in this forz is subject to

great price fluctuations depexnding on the denancd-supdply position.

0

According to an #,.i.0, Deport, dry ginger will not iteesp
under ordinary conditions in tropical climatesfor more tnan
5 months after harvest and is therelore Aifficult to stociz pile
unless LY importersa

Since 1962, Sierrz Lecone and Iligeriaa ginger 2as becn
nandled by a liarlzeting Doard in an attempt to stavilize

prices.
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3. Preserved Giacer, this is used mainly for jams, sauces and

pickles, confectionary and bLaking and by essence nanufactures. Small

amnountsar. sold retail in rs3 and some is made into crystallised

ja
ginger. The main supply of this itype of ginger is from Cinina via

e

fong .ong, Liauritsus ginger is considered by soile to be al'y suitable

o)

for preserving but no attompt appears to mve been made - to start
an industry therec,
Ginger is now also being growit and preserved in Queensland, Austra-
lia and is regarded as being comparable to the Chinese,
Attempts have also been made in Puerto Rico and India to cultivate
a preserving ginger and a Chincs ftyne has successfully bteen isolated
at an Indian RQesearck Station, Price fluctuations are less
for this form of ginger as it can readily be stored in its country
of origin., Demand remains steady at around 2,400-2,500 tons
imported into the J,X, annually, where tihe demand is almost
entirely for ginger preserved in syrup for the {ood processing
industry. Ory preserved ginger and crystallised ginger do not
travel well, tending to sweat or feriient., The Tinger wihich
is grown in China is cultivated in tize moist rickh, alluvial flats
of the Canton Delta, often in rotation witi: rice,. During growth
it is given keavy dressings of liquikcd manure and is harvested at
an earlier age than if intended for dried ginger. Tae
Chinese type is tlierefore 1less pungent and lhas large fleshy hands
loose in texture with widely separated fibres.

However, there l:ave been increasing difficulties in getting

fresih ginger fron Caina ,and Zong Young

 d

s increasingly usinsg
Taiwan ginger., Zong long is also teing affected by increased
labour ancd freight costs and =new sources would therefore be wel-
comel, It should be rexembered that sxports from lommonwealth
countries would enter the U,l, duty free,

Ly, T™resia Ginger, this is usec for culiniary purposes. Tie

main sources were formerly :ong onzg and ilauritius but supplics arec
coniing increasingly from countries such as India, lligeria and

Ghana, which have big Tiome marizets., Good teeping quality is



is of more importance in this type of ginger than flavour or

appearance,

The Present llarket Situation as regarcs Uganda

ALAe T,P.I, IMerio on dried Uganda ginger rhizomes comnsidered that

it would be suitable as the dried spice for blending wita other
gingers for use in mixed ground spices i.e., that it was of fairly
low quality, It was also considered a suitable source of ginger
0il or of ginger oleo-resin by solvent extraction, It should
perhaps be noted that all these products are open to price specula-~
tor and therefore suffer from fluctuating returans. However, samples
of dried Uganda ginger sent to the States and U.X. in 1967

recelved favourable cormient and ten tons as per sample were re-—
quested immediately at £ 216/ton or 50 cts / green 1b., Un-
fortunately, as so often happens with test samples, a ten ton
consignment was not available but there appears to be a definite
potential market, The question is, Now big is that market?

The trade in Uganda ginger is almost exclusively in its fresh

(or green ) form.,

A number of Mampala firms have exported green ginger to the London
market for a nunber of years, the demand being for about 10-20 tons
per rionth,. Sendings tend to be seasonal , from around December

to May, to avoid pealtsendings, particularly from Mauritius but also
from Nigeria and Ghana., All exports from Uganda are by air and
therefore very expensive, Other competitors are able to send

by sea at much lower rates and without quality being impaired.

The sea journmey from the West African Coast talzes only 5 days

and although considerably longer fron Mauritius, loss of

quality can bec avoided as the carefully packed boxes can be put
directly on the ship. Uganda ginger on the other hand, if it

was to travel in this way would have to be railed to the coast
prior to packing into the ship andswith all the delays such a
journey implies, quality would doubtless be greatly reduced.
Uganda Food Products were perhaps the first to air freight ginger
to the U.l, in 1960 at the rate of 4000 kilos (L toms) per month

for 5 - 6 rionths of the year. They received 50 -~ 80 cts pex 1D



c.i.f. Londoi:, of whicix they naid LC - 70 cts per 1b to growers.

ther firms later exported Food Products, Lcinnox

Bros. and otlhers. Fowever, in 1958 exports by the firms stopped
Woaidlia

as being unprofitavle and I am aware of only one remaining exporter

Morjaria Bros. They still

er mainly from March to May,

-

for which they receive 1/- per 1lb delivered Entebbo. - Success,
winere other have failed is atiributed to the fact that the brotaer
o

onn the London ecnd talkes orders, pnaid in advance an agrecd price,

and informs his brother of his requirenents., Other =2xporters scend

'exporter'!s risk! on a cousignment hasis and are dependent on fluctuna
ting maritet prices and onm the honesty of their agents, This

Fal
L

irm expecrts in the region of 20 tons/annum over a 6 months period
Besides exports to U,:l, there has formerly teen a Lig expert of

fresih ginger to llairobi, especially from 1960 onwards. It is the

'Ziboko! and !'Large Canton! types which are apparently preferred,

price they are prepared to pay growers for their greeen ginger

but most seem to expect a profit of ozly 10 cts /Lb., on their

prisingly thce Hampala retail price is higher than

Xenya sales, Sur T
that in Xenva, Onc Hampala trader, who guoted the llairobi deliwvere
price as ks cts/lb, growers being paid 25 cts/lb, was retailing

ginger in

1is own shop at 80 cts/1b., presumably to a small but in-

52

elastic demand,

One tracder who has bzen exporiing to Kenya fcocr the last
10 vears estimated tiie total sendings te Kenya as L_5 tomns weelly.
This trade tends *o be seasonal altlough some traders do try and
send all vear round with peal supplies come during the rainy
seasons , renya also imports from lauritius, mainly from Cctober
to iiarch, the ginger being pacized in standard 50 1b boxes. 3ut
as one trader rather despairingly reparied, notvhing from Uganda

is standardised and so of course is not so acceptaille or so compe-—

titive,
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nlants were subsequently potted up. GSeedlings were transplanted
both to the Botanic Gardens, fntebbe, and te the llampala Plantation
in 1933 and put against Ilevea rubber tiees.

Unfortunately all the vines at Fampala died but those at
Zntebbe made strong growth and flowered profusely although o
fruits were formed. . 1950, interest revived and selections of
seed from Ceylon, Zanzibar, India and the Test Indies were in-
troduced to try this crep in the wetter areas of the country, it
being considered that previous introduced varietizs had not been
of the best type. The ain is primarily to supply local demand.
Annual importations ox peprer are difficult to assess as this
product does mot appear separately in the Trade Reports. Probably
the largest importer,Usanda Food Products, iaportsc from India,
Singapore and the lMiddle DRast in the regioan 1 ton per annumn,

According to yields obtained in the most climatically suitable

0

areas of productiocn, this could ©e suppliced by about 2 acres of

vines planted at the recommended spacing of 7 £t by 7 £t! As yet
there is no indication as to how successful pepper cultivation

will be in Uganda,.

are
In India and Ceylon vinQS/propagatcd by cuttings which give

I}

smmall crops in the third year of planting although the vines

}=

do not come into full boarring uwntil the sixth or soventh year., TJher

ct

propagaticn is by seed, the time to come into kearing is even

longer. Cercainly on th: face of it it would seem that
o 9

ct

the local demand is neithar large enouzlt, nor the growing conditions
suitable cnough, to malke Djpepper cultivation in Uganda arn attractive

propositiormn.

Vanillh(Vanilla planifolia)

=<

Vanilla of commerce is cxtracted frxrom tiic fxruits, {(pods or

I.d-

-

beans) of a vinec belonging to the orclhid family and indigenous to
Mexico, The vine , rcooted in the soil, has a natural tendency to
climb by mecans of adventitious aerial roots, clinging tc natural

or artificial supports. Clusters of up to 15 flowers bloom over

































A summary of the early work on essential oils in Uganda can be
found in Tothill (1940), and indeed little else remains to be said,
Trials on many essential oil plants started in 1929 at.the request
of a British firm, the Chemistry and Botany sections of the
Research Division collaborating. Many samples of many oils were
sent to the Imperiel Institute for evaluation but because of

discouraging reports this work was discontinued in 1934 as being

unecononic.

Lemon Grass 0il (CYMBOPOGAN Spp )

There are two types of lemon grass oil, being produced from two

different species of grass:

1. C. Citratus or West Indian Lemon Grass. This is not known in

the wild state., . The o0il has an odour inferior %o that of

Cochin lemon-grass and the citral content is lower.

C. flexuosus, East Indian or Cochin Lemon Grass, this occurs

wild in Indi& and its o0il has always attracted a higher price

than the West Indian.

Besides the use of lemen-grass oil in perfumery,

the o0il is also valued for its citral content. In late 1940,
Hoffman La Roche and Company, Switzerland, synthesised Vitamin A
using the citral of lemon-grass oil as the starting material and
this is now used as the citral source in. the commercial production
of Vitamin A, The only requirement of an oil so used is that its
citral content should be not less than 75% by the ' Bisulphite
Method!. Lemon-grass oil remains the only essential oil which
has ever been produced in Uganda on a commercial scale,

Around 1900, Cymbopogan citratus was introduced from Kew and by

1907, 50 acres near the lake at Entebbe had been cleared of bush
and planted with the grass as a tsetse control measure In 1908
the Government purchased a.small still and erected it near the
lake shore, A 600 1b. charge of fresh grass was found to yield
26 ozs of oil. In 1909, over 1000 1lbs. of oil were exported but
consignments were uneven, Prices ranged from 2/34 to 2/84, good
East Indien oil in this year being 2/8d. In 1910 a further

1,000 1bs of oil was exported, valued at £72, and the industry-
was taken over by & commercial firm., However after a few years

the industry lapsed.
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Trials were ressumed in 1929 and reports from the Imperial
Institute on samples of the oil were favourable, In simple
trials to determine the effect of distilling fresh or dried
material it was found that the dried material gave the greatest
yield of o0il. Trials to evaluate the effect of rust (Puccinia
Cymbopogonis) on the grass showed that the disease had no
appreciable effect on the yield of o0il or its quality. Samples
sent to the Imperial Institute in 1931 and 1932 both contained over
75% of citral, At this time it was thought that 25-30 tons per
year of Ugandan oil would find & ready market, the Cochin oil
being largely in the hands of speculators and therefore unpopular.
In 1935 a large area cf grass was planted at Kampala and showed
that at least 30 lbs of oil per acre could be expected twice a
year even on poor soil, Because cf the interest shown by several
commercial firms a trial was established at Arua. The yield of
fresh grass after 9 months was found to be twice that at Kampala

-

after 6 months, 105 1lbs of fresh grass yielde% 0,77 lbs.of oil
i.e. almost double the Kampala yield, and 100 acre plot gave
284 1lbs of fresh material as compared with 152 1bs at Kampale,
Between 1936 - 38 trials progressed to determine the best cutting
intervals which would give the greatest yield of grass and oil per
acre, Cutting intervals of three months, six months and twelve
months were tried. Results favoured six monthly cuts as this
gave higher yields of o0il with higher citral content; drying
the fresh material for one week before distillation also raised
the yield of oil. However it was.considered at that time that
it was not economic to prodiuce lemon-grass '0il in Uganda unless
the e.,i.f. London price was 3/- or more. As this price was only
rarely ireached, and then only briefly, it was decided to
discontinue this work,
Interest did not revive until-1957 when-the Ugenda Development
Corporation recuested the Botanic Gardens, Entebbe, to propagate ™
several thousand ?%ympsof iémbﬁ-grass‘?6¥"ﬁléﬁting at"Sélgma;$'
Samples of the Entebbe o0il were subsquently sent to Hoffman

La Roche, Switzerland, the Company which manufactures Vitamin A,






The highest yiecld for o single cut per vear is clearly obtained
after 9 months,the highest vearly yield being obtained Ly
cutting from 3-L times Per amnuii, Citral content is scer

to increase with age; the econocaics of cutting will tkhorefore
larzely depend on the price differential Duyers are prepared
to pay for oils of Zigher citral content. The Ugzanda species
of lemon-grass has anyway o lower petential for citral nroduction

than has the Zast Indian or Jociin lemon-grass, C,flezuosus.

-

Therefore in 21964, when prices for this oil were high, it was
decided at Government/Asricultural Znterprises liasion corizittee
meeting, to import seed cof this superior species from India,

Seced received later in the year was planted at Hawanda and came to
maturity in 1967. Representative portions of grass, when dis-
tilled gave a yield of 0.34% of oil, Tropical Products Imstitute
analysis showed the o0il to have a citral content of $3.2%, an
exceptionally hizan figure, 4 later sample contained 85.9% citral
and had the richness of odour typical of Cochiin (ast Indian)
lemon-grass oil, the citral content also being coansidered as

very satisfactory. Unfortunately, prices had by this time fallen
agnin and experimentatiocn and production were taken no further

But now at least there is a supply of hizh guality planting
naterial available in Uganda., If the price again rises it slkould
not e too difficult for advantazse to be taken of this, bLut pro-
duction: will always be of a speculative mnature, suitable only for

-

growers with sufficient resocurces tc Tring tie crop into rapid

production before prices again fall, llcchanization would seem a ve

apt and profitable way of doing this.

Geranium 0il (Pelargoniun species)

~ -

"Geraniol", the major constituent of this essential oil is now
syanthesised cheaply on a commercial scale and has largely replaced
the natural oil. TForrierly, a cheap type of geranium oil was
okttained from a spccies of Cymbopogan,ocnly the muclh more expensive
kinds being obtained from various Pelargonium. species,

Pelargoniums occur in the wild state in certain fairly dry regions

of Soutkh Africa and it is from plants srown undexr dry conditiens
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Because of frequent hybridization and confusion in the naming

of species and varieties, it could well dDe that those plants
tried in Uganda were ncver of the exact type grown commercially
in other arcas. Additionally, apart from recent U.D.C. trials
at Ilasindi, all trials hove been conducted within the 'fertile
crescent!, yet the Dost geranium oil is Itmown to be derived

from plants grovn under fairly dry coaditions.

In the early worls on geranium it was fTound thiat cuttings
were hard to root, thosce from maturc wood being rore satisfactoery
This experience has oTeen Horne out by the U.D.C. and Uganda
Company trials in 1943, Cuttings rooted poorly and in bDotlhh cases
the plants later died out; no further work has since begca done on
on tke crop.

Yields of 2 toms /acre of fresh material arc quoted for
Gpain, the oil yield, under favourable conditions, beinzg 0.1.%
i.e. approximately 5 1lbs of oil. Zarly trials iz Uganda of
P. radula yielded at tre rate of 21 1lbs of o0il per acre on a
single cut, three cuts a year being possidble, he size of the

trial plots otiier than being 'large! is not rccoxded.

Patchouli 0il{Pogosterion species)

This 0il is used as a fixative in most perfumes and has no
synthetic substitute. Thc oil is obtaincd from dried and fermented
stems and leaves distilled in their country of orizin, Tradition-
ally, the best oil was obtained from Singapore patchouli,

Pogostemon patchouli, an inferior o0il being obtained in Java

from P. heyneanus. Unfortunately it was plants of this irnferior
type which were introduced from Ceylon in 1929, altaough this

was not known at the time. The phvsical constants and odour

of Samples sent vo thc Imperial Institute in 1931 and 1932 werec
found to agree with those of the inferior Java oil and the original

plants were therefore abandoned.
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Compared with 3.3% fro othor
Java, Althousgh thec physical coastants of tlhwe o

of
those/the Huropean and Reunion distilied oils, itvs odour was not

}-_J .

1l agreed with

considered caual to that of the commercial oil from Reunion.

& further sample sent in 1633 yiclded 1.8% of oil and it
was considered that it cqualled, in quality, that distilled in
Furope from imported rcots., However there was very little demand
for this high-priced oil as commercial Java and Bourbon oils cculid

be obtained for 25/= and 15/= per 1%, respectively. It was pointod

-

cut that the quality of the 92il was lilzely to fa

L3
=
i—l
’.J
=

1llcd

ct
et

K]
is

n Uganda beforc cxport,

lonyy and difficult
process.,

Samples sent Lfor evaluation iz 19

()

5 fro" a red-lecafed variety
introduced from Ilonya, received similar commernt, tiat the cil had
a very satisfactory odour ond was cormercially inferior or cgual
to Bourbon' oil, Yields a%t 1.2 -~ 1,6% o0il werc still very low

o Cl

comparing unafavourably with Java industrinl yields of 2 -~ 3 %.
It was thought thaot if Uganda could scll the o0il for a profit at
15/~ pexr 1b, then it would De safe to enceurage production.

It was therefore agreed to put down.g 'l acre plot at Kampala
in 1938. Unfortunately therc is a gap in the Botanist's rccords
from 1939 - 1945 whilst Lic was on military service and no mentica
is made in the Lnuual Reports of this trial, The Ilonmpala Plantation
was in any case closed down in 19L4C.

mg&é@,@‘rﬂ‘.a.c.'too& a fresh interest in the production
of this:dfi and a sample of dried roots was submitted to the
Trepical Preducts Institute at their roques%. The oil coatent was
found to be cnly 0.8% compor.l with 1.2 - 1.8% of nrevious samples.

in the order of

R

FProm the first trials of vetiver in Uzanda o yicl

1,400 1bs/acre of dried roots is irndicated i.c. a yield of just

over 11 1bs of oil /acre.



This compares unfavourably with Java industrial yields of 33=50
1bs of o0il facre. It must alsc be romemberced that the Uganda oil
has never been of the best quality aand its coumercial potential
does not therefore scem to be exciting, its production advantasc

in Ugsanda being nil,

Other ZEssential 0il Plants

Tuberose, (Polianthosc tuberosa)

Tuberose oil is comntained in all high quality perfumes and is one
of the most expensive of the essential oils., The demand is small
and steady, there being no synthetic substitute, In 1930 a2 iarge
plot of this was established at the Xampala Plantation and grew
well, However, enflourage trials in 1933 werce uvunsuccessful,
being crude, and experiments with this plant were discontinucd,
This is one of the essential oil planis which has not had a

fair trial in Uganda,., How that solvent extraction using petrol-
eunt ethier zas become widespread in the preparation of this coil,it

deserves arother try in Uganda,

B

Doogtia.

Ylang=Ylan:s 0il { Canangiun odoratum)

%
14 TR N . -
This is used in hizh grade perfuwues; o scecofié-~grade oil which

-

is a mixture of fractiomns, is Immown as Cananga Cil is less vealuabl

-

Traditionally the oil is scparated from the charge of flower-head

0]

by steam distillation but extraction with celd petrolcum cther

<) no

}nh

is now rccognisced as a satisfactory altermative., There

big supplier of ylang-ylang ocil, supplies formerly coming fionm

(89)

0]

the Philipines and Java etc, ihere it is native, In thoese
150 trees yields

areas it is estimated that an acre planted with somc/’B,OOO 1os

of flowers., 200 1lbs of flowers arc required ©To procduce 1 1b,

of essencc, Plants are readily raised from sccds or cuttings and

arc s3aid to come into bearing in their third year.















Rough Lemon - llost spzscies showed marlked tolerance on
Al

tiis stock but it was =not muczz good for

lime or grape-fruit,

Scion Orange Intolerant on sweet lemon, sour orange
and grapefruit, Tolerant onr most sweet
orange and rough lemon,
Lemon Intolerant om sour orange

GrapefruztT - .intolerant or DOTHL sour orange and rougin
lemon ,

Linme ~ Sonewiat increased tolerance on

From the foregoing it was concluded that a mild strain only of

the virus existed in Uganda an

ol
ct
had
12
B}
o
e
ct
0]

effects were not usually

-

scrious when tiic trees were grown under goo

R

conditions, The
interaction of virus , eclworm and growing conditiens has never
been satisfactorily investigated in Uganda, Cexrtainly

the trees at lawanda rave always been much more severely
affected than those at Serere but there has never been any
attemnpt at Kawanda to grow citrus om a good, cecelworn-free

-

site under reasonable conditions of management, It is there-

fore impossible to attribute causal scerority to one or other
factor., . In 1955, of the 103 trees in the main fawanda orchard,

39 were dead, 28 moribund and the remaining 3% affected to such
an extent that very little palatable fruit was cbtained., The
symptoms sihown by the trees were however so similar to tlose
described at Sereres that it was concluded that the Juiclk
Decline Virus was the main cause for debnility, The

senior Botanist at [lawanda apnears to have teanded to the

Lelief trat wihercas a mild strain of wvirus cxisted at Serere

a rmch more virulent form was wiping out his trees at awanda.
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it is considered by some that other stocks might be more suitable,
2ough Lemon, although resistant to GQuick Decline tends to produce
coarse fruits, In the U.3.A. stoclis such as !Cleopatra! tangerine
have been found to be just as resistant while not having an adversc
effect on the fruit. Oranges are anyway not very susceptible to the
disease and these will be the most widely grown fruits cn the
Government Citrus Plamntantions, A start has already been made -
on planting the planned 150 acres of owxchards in eack of Lango,
Teso and Busoga Zistricts, and as vet budded trees are only
available on thesc Government Plantations., It is wvisualised that
in their final phase, at least some of these plantations will be
turned into settlement schemes,

Hereafter should follow a description of other Tree
Fruits:- liango, Avocadc, Cashew, Pawpaw and others;

lon-Tree Fruits:— Pineapple, Strawberryv, Passion Fruit and otherss

Vegetcables:~ 1) Indigenous (2) Bxotic,

However time precludes anything but the briefest mention, and only

those whick are currently being investigated will be touched upon.

Pawpaw (Carica papaya)

This . tree has long been grown in the wetter parts of Uganda where

it is often found in a semi naturalised state. However early rescarch
interest was not in the fruit itself, but in the papain which could

be extracted from it., Fruit trials amounted to little more than
planting over a wide range of areas., Mountain pawpaws have been
tried from time to time and although promising in the higher areas,
their production as never rceceived any subsequent encouragement.
Zecently trials have been started undexr Wurster at Malzerere's
University Farm with new improved varieties being tried. O0F

particular interest is the hermaplhircdite variety "Solo" which

has shown promise in dawaiis this variety previously tried
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