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8peaking of food preservation preblems in a region, we shoula f1 at
establish what kind of food iteme the regiosn producer, what dcer 1t s tually
congume and how the ourishment havite are chani=ing and will chanre in the
future influenced bty a wore rotional une of land and contacts with other

people=,

Developing rountries must he contemplated dynamically. The fact alone
that they are developinz iays, that there are siymiticant changes anderwaye,
manifesting themselves less an the level At nati val income than in regard
to the mode of living, social relation= =ni econorl: oriontation.

™.
e

The histors of East “fricu e o ulotery o0 1 ocarcran , with, evers nveder
bringing with Hiv b1 ewr c1vilicstion anad custems, ™e anveders penctrated
the region wiong the then sasilest penetration router ani e-tociiched thene
selves 1n areas where they coula sut =ty lewing the ier s evcersible opeas
more or less untouched and Aoiny nctuzlly nothing to marve of tre Te/1on an

economicall viakle whnle.

This rerulted 1n a2 uvieion into a sulctratum of native nepuiat on and
a syperimposed structure cmacistine ot farciymers cno o limited roamber eof
urbanized lecrl population, each of the *ue woroups eadine an essentinlly
different kird o: 1ir . The upper, economica.ly .stabiished rraay of peeple

7} y 1
lived, and st1ll lives, ~n rarketavie ~upplie. ind imported goods, while the
bulk of the native population continues to lond o cubal tenece connnmy, mogtly
unable to produce cnush crope =nd to particivete ot the mar<etine t- ceneral.
Nor 15 it capatle tn ncquire technnrlogic ]l means to impreve cithoer the Nro-
; ¢ { .

duction 1tselt o. ne preservatinn of produce.

We are therefore confronted with twe nspecte o' the pretlem, the one
regarding the existing pavirg consumer and the other resarding th. inderfed
cash-lesc population with its conscrvative feeding bnvits and wricwitural
technelogy, suffering »f population cxplesion and neving 1 reacing Appor-
tunities to see the slitterings commodities ather: are ble to ruy.  Thic is
the real problem to unlve since it regards the —voinrit o af coedg requlred

to be consumed in the reginn.

Before weing 1nte detailc »ppreaching the main trpie of 11 ~cunaion,
let us remind, that the nntive ponulation 1in the resiop nresantly nreduces

only such agricultural products which it can immedintely crnyume ar which
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keeps well over the period where there ia nothing else to ¢at. This means,
that the present pattern of land-usc in the region is dictated by rensons

.1 survival rather than cconomic considerntions. Tn the futurc, cconomically
more convenient s of 1and will develep, producing cnsh crops and enhancing
sxchange of poods, leadiug to food preservation problems of another nature

and = chamgre in feeding hobito.

Another factor influencing the feeding habits, and i1n consequence the
prittemol agricultuanl produetion, ir reprereonted by inhibitions resulting
from rcligrous tenchings. The region has been subjected in the past to
rcligious siles 1oposed by rnancrous invaders of differcnt creeds, thc ones
cumulating their prokibitions over the previous oncu thus creating the prob-
atiy most restricted vill of fore 1n +he world. This retflceete itself in the
anbelicevably great mumbor of rmating dove in £0aC 2reas, and in a very low
consumption »f meat, cggs, rilk and fish in some other areas. This all will
change and 1% already changing. How far the changes will go can be only
suessed. Chances nre, that definite n+tural factore prevailing in the region

will play 4 decigive role at 1t.

Of the several ratarzl factors influencing past and futurc devclopments!
the most important ones will persist te be the climntology, hydrology,
morphology =nd pedology of the region. Local usage puts mostly climatology
first claseifying the region generally into threc cones i.e. the cold zone,

the temperzte zonc ~nd thc hot :zone.

The claesification is actunlly not covering =1l the ~limntological
varietics occurrings in the region since there arc nlso a tropic rain zone
n desert zono, and -tome other existing.  Anywny, ~onsidering the zones as
areas of possible agricultural development, the three main climatological
sones can well serve the purpose of genernl subdivision into arens manifesting

gpecific trends of development.

The most densely populated cold cone extends over ~ititudes ("bove sea
level) of say 1,600 metres upward, with ~gricultursily expleitnable nrens ex-
tending up to some 7,500 metres and more.  boyond 2y 6C0 natres there are
mostly only pastures and forest - vrevalling. The zonc between 1,600 ~and
2,000 metres can be s1d to diepl o very limited di-pason o1 temperature,

. . . N (8} . . .
which genernlly moves within +C ana 26 C with short periods of morning
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frosts, when it drops to zero and slightly beneath, and still shorter periods

. . e
of higher noon temperatures when they attain some 2R7C.

The cold zone is charncterized by uncven distribution of rainfall over
the year. Tho rainfrll attains 1,200 mm.p.a. on the aveorage, most of it

concentrated in the two periods of mmall rains :nd heavy rains.

Between the roiny perindn, the day-time humidity averages between
40 and 507 with night-time relative humidity nearing the saturation point.
- 3 f é
During the rains, hunidity changes very guickly ~nd o couple of hours might

sometime sutfice to dry up the soil arfter rainfnall,

The soil 1n the uplunds i< fenerally poor, due to its mostly voleanic
origin, strong erosion and use of dung ~s fuel. The effectr of erosion are
best seen in the frety that all rivers of any significnnce, are running in
deeply eroded riverbeds and canyons rcaching o depth of up to #00 metreos and

more.

Another characteristic of the uplands is, quite anturally besides,
but often not thought of the low brrometric pressure wnd 1n consequence a
very low content on oxyren (by welght) 1n one cubic metre of air, The low
densitv of ~ir chonges corentinlls the proportion ot hent transmitted by
radintion against that transmittad be conveetion, 50 th-t herting and cooling
apparatus will behave differently thon elsewhero. Or the other hand, losser
oxygen content inrluences ~11 oxygen-tion processes from el burning to the
oxygenation of edible fats and the microbiolog: of the environment. This
causes considerable diffcecrencen 1t tnc contenplation of fond preservation.
Commodities keeping well under other conditions will quick)y deteriorate
under thesc and Vice versa. Moro intensive evaporation nnd reduced borling

point are also not to be leit »ut of congideration.,

As to agricultursl nctivities in che eold zone, it must be anid that =11
plants not requiring low tempecratures to hybernate an the one hand, and not
requiring prolonged insolation (much sunshine) to wature cnn be grown there.
The two conditions practicalls exclude all kertiel frat and mostly <11 of
subtropical and tropical vlants with the exceptior »f 13nlated well protected
8pots occaeionally naturtlly hoited by ‘hermil wnters wherc Laninae, citrus

fruit and even ~offee would grow. In other microlocation~ily weil suited

areas in the lower uplands there can be even MNP0, pineapple sugarcsne and
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avocado found, but all that doesn't 2mount to much where the uplande are

concerncd.

The over-all agriculturnl netivity in the uplends remains reduced to
grain crops, oilneeds, vegetnbles ~nd grazing grownds, thesc Intter mostly

overgrazed.,

The conditions in the uplinds are such that duc to relatively low
quantity of sunshine, Jdifficult hydrological cordltions, occurrence of frosts
and occasional roavy humiditz, not more thon one crop o yoear could be attained
with the exception of veget-bles which nirc mostl, available round the year.

As to livestock lack of rood storage nnd unintroduced use o artificinl feed
compounds lends to overgrasing durine the dry wenther periods so thet not
less than 4 to 5 hectares of grasing grounds arc necesgnry to keep once cow
up.  Cattle are cencerally small and toke o long time to put »n weight so that
not more thoan 105 of the stand ~an be annually olaughtered.  The yicld on
milk 1o extremely low and the milk 15 very fnt. Loeal population uses it
mostly for butter anking., Sheep nd gont: are abundant but small and having
hodr-like wool.  Their milk i also used ror butter making. Conspicuous 1is
the ~boence of local checse. Only emnll quantities of cottage cheese are
produced nd lermentcd cheese i~ eenernlly not known to exist as an indigenous
product.  Pige nre a0t vcing kept because of rcligious reasons so that there

remaln only chickeuw ns quickbreeding supplicre of ment,

Except in inolated spots, the uplande arc viciding no fruit at all and
sugnr nppoared only recentl: iu those ~rens. loney was practically the only

sweetening agent but cerving mostly {or fermented drinks.

Food preservation techn.ques in the uplwnde is limited to the preservation
*fornan. No preservation of vegettbles and fruit 1 known raditionnlly to

exict,  Butter -nd o1l -re senerally Keening well dur to the low rate of

)

ckygenation me.t 1s kept alive nnd vegetavle ~re availoble ronnd thie vear.

Still, food rnreservat.on protloems do exist 11 the aplande and the death
toll due to food shortage is 2i. There are however two major causec for
nod shortage ~nt ther are (1) lnck of money wnd (1i) luck of prgenble roads
withstoading the roinc., Lok of cnal nrevents peoplc to stockpile foods and

¢ of roads, presable duriag the rains maker 1t impossible to forwanrd food

"ootre zpote where 1t i: Yadlv needod.

g
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The case is, tht the peasant often smells his crops as soon as he harvestrs
them at a genernll - vepy low price, being compclled to start payving cxceedingly
high prices when hir own stocks rn low. In the onel of ~Donusunlly prolened

rainy period both lack of coah cad bapesenble ronds will enusc cnlamitv,

Whrt chonges con be cxpected in the {uture? “op the uplands, toe futurc
seems to be (. n improved liventoc: breeding, introduction of Compournd
feeds based mostly on o1lecade »rid the development of meat nd doary indug-
tries. NotLing couli he saig vet mwbovt rrait. Strowberrics cre known to
thrive well in the unlands and vine too but senrcely cmvtininge else,  With
the time, fruit varictic. mny be Tound Cittinge in the ol it p tiern but
much experimentatiog ruwet be dono firat. s 1o Vegentabler, s opnryus,
artichoke, ~-uliflower g harricot bean: mirht hiave o gond futare - induc~
trial raw materialy g pregervation of coachrgre, cucumber and peppers by
BOWing, un'er simalt-neous popularization At vineg r production mnd ise

should also be 1ntroduced.

As to groin cnd piluen, thie is, as said before, more of & finwecial
thon techuicnl provlen., adequnte storage facilities, including protection
againct vermia and wanthre should he provided tor but tue wadn problem will

remain to exist, unless pecople will Loarn Mow 40 tnopan.e their cash returng.

The temperate zone ic characterived by ~ltitodeo ol iy B0 tn 1) 00 me trer

and up to 1,000 metres, but in o the Daot African seenery altitudes between
1,200 ard 1,600 metres will be morc often thar nuot fornd t o rether stoeep,

as 1s the cnse =1l ong the ercnrpments of the Alrreny it ooy,

In the tempernte ZNGy roindmll i aueh ler o than in the cold zone,
and amounts to an avernze 00 gm. o The temperaturc racs ap to come 000 but
there arec cll the samc frosts ocourring i, some plrcess Low reiafial] hoving
periods of drought nd PorT paztures . concegquened puct be miwde resnongible
for the nomndic way o 1ife pesples amed to lend uid are still Leading in
Some parts ot this zone. Nooaodic peoplee nre driving their cattle ~long
established routcs iwelling during the rnine In more arid nrong And during

the drought approaching the sometimes swamp s banks of percermial rivers.
Jo1ls in the temperate zose “reovery much varcing e to their sultability

for icultur-l purnose-. In loces they are gnod or moderntely good alluvial
pur? p . £

soils, in other places they orc overflown by lava nad volcnnic detritus, In
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some ploces thoy are outright rocky with only a thin layer of humus overe
burden and thosc are the pluces wherc swampe arc exnected to form during

the raine.

Neverthelesne, the gona £01l arens are not so fow and they are usually
very well suitable for cultivation particularly if ztill not {ar from per-
nenent water flows where theno 1ntter are not too nuch below the level of

Londs. In plhces, oven irripntion by arovity is fensinle,

“uch lunds wre nowed o~ euttiing turned into olistaticas ond farms.,
Nomadie peoples are bheisgs ¢diven - npuortunity to lend a sedentnry lite
both ne well frmere s woll oe 1o hooide, Flontetions nre invariably
orierted towrrde bishi-s10ld eropr 14 srder to cnnble the owners and con=
comsloncirs o ropes the pvestacnt. Moot convenicot in this regard ~re
fupnr cae, cottor, vepetiuloes, eitrue fruit, banancs and £rape vinc. Some
nwreac not requiring hagl level of investments are suitable for ground nuts

wnd oceasionnll s tor copernls,

PBevelovment ~f tnece landr will indubitably lead to 2 restriction of
pastures nd, anless artificinl foeds are applied, to a rcduction of live-

stock population 1y the rone,

The woue, where conditions nllow, is well cuited for the production
of out=of senon veeetables for mrrketing ir Burope. EFxperience proves
that ceveral crops may be obtalned in o sonr rotuting sweet peppers,
tomntoes, melons mud other frop: as 1e more convenlent. Such practice

requires cold stormre i refricerated shipping,

Almost nny subtropiesl snd tropie: ] plant ¢ be grown in the zone
depending on the qualite o =il in o plet and swaolability of water.

Where weter 1 abundant

el othe coul 1s pood, nnd Proste not occurring

14 is aimply the bent cne o010 wioh. Ct1ll, erons muet Lo selected ne-
cording Lo the imvertaont wade 1t the conversior of the Iand wmd ot the
irrigntion worki. 10 these | iic: “re ronnoeted with water storage vlants,
ouly o Yew crops wilt pow udd nlmost net o vingly one of the ctaple food
kKind. Anywoy, the well visblo crops will nvite fndustrind conversion thus
creating an opportunits tor o .an ivcome for the ponulntion.  tocds will have
to be brouehi in ron: nther parts of the laad requiring artificinl preserva-

tion 1n tnese arens, but this ig -~ thing tor the uture.
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Anyway the traditionel nomadic ranching will disappear leaving still
8ome areas fit for stabilized ranching. The tcmperate zone seems to suit
imported breeds of cattle, which, by the help of compound feeds could well
form a basis ior neat and dairy inductries. It seems, however, that the

highlands are vetter suited lor this purnose.

In the hot zone including lanis at an altitutude between zero and the
earlier mentioned 800 metres ahove szen level, the lands must be further
subdivided into the coaztal zone reaching some 50 kilometre inland, rocky
deserts, salt rlains and depressions and 80 on, which will leave only the
valleys of some permanent and seasonal rivers habiteble., This will reduce
the altitude of culiivable parts o the zone to gome 150 to 60 M.l

limited however to flooded or ircigable stretches along the riverbeds.

The coastal zone is prectically no good for agriculturnl activities.
The monsoon carries with it sea *rine far inland and makes 1t too calty
for cultivation, Palms, sone grasi, dwarfed accacin trees and some shrubs
will grow there in spots.  Rring, sometimes not & drop over the whole vear,
are unable to wach the salirity away, so that there 1o apparently nothing
to be done. People nre living on sheep, goats, fighing ond mostly purchased
durrah (sorghum millet). Meat ic caten on the same doy as slaughtered
(a religious regalation with MNoslen populntion) and so ie Iish. No preserva-
tion of meat or fign whrtever is practices traditionally which ie easily
understandable under the conditions, Infection of guch commodities by
insects makes drying impracticable 1t human consumption is considered.
Vet salting is to my knowledge not vracticed, ot least not in the Red Sea

area.

Fishing should however 10t be counted too much upon. The Red Sea is
not so rich on figh A5 so0me people assume. There are no open water flows
running into it which should account for it according to rome theories.
ilost of the catch 15 lnaded from shalloy constal waters, wnd consists of
various prime tabie figh, cral.s, lobster, shrimps, inkfish and shells.
Native population disposing of very primitive fishing tools nnd boats,
keeps near to the coast. Off shore Tiching produces sardines, mackerel,
tuna, barracuda and shark in a great number of varieties and therefore not
very well fit for industrin) packaging. The Red Sen is considered to have a

potential yield of 20,000 tons p.a. but the figure is not pafe.
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In the Gulf of Aden, fish periodically appear in great quantities and
then disapverrs tor n spell. Gff-shore fishing blooms up and dwindles again
sat o conetnsl population ear wovweyr pot make muth out of 1t with it motorless

1y

Diowse  Corgtal Tichings, relrtivelr rich becnuse of low utilizoting suffices

toonover the needs of the ephraels ponu'nted oonnctal zone.

To benefit of the soportunity people shovld be taught how to U'ish
trretently and how 1o preserve the o-toh, Cutoms should shange nnd people

should et neccogtoned to eat nroserved Cish,

The cultivotle part of the vt 2006 is mailnly reprerented by tiwe
corlior aentionew vollers of some percanert und oon perannent rivers.  Jome
0O tnose velleys coutnin Tloe alivvinl golls proserving subsurfoce water
wver the venr mnd wostly dlooded Tor seversl rontin: in the venr. The raine
Poblbovnries from 150 to 400 wn. less or wore.  Iu some of theee arecs people
: f;gI"*
il sowlng untll the soil softens too much te be pascable. Then the floods
weoand fter the flood the crops subsict on cubsurfnce witer until they
ctures Troother coseu, the soil is tilled ~fter the {loods »s socon as it
toraens enough and then, audck growing durrah, not requiring much water, is

oWy the cubsurfrce waters sulfficing e brins tie crops to maturity.

Upstreoms, withio the hot uid damp, hich banked econyona, frualt re-

“wirlvg much water in grow:. Thesc ure the beat banana groves and papaya

Flood control allows s stemctic wrrigintion without excessive invest—
entas. Inoplacer where the eo Tigarntion of the froundr will allow 1t,
Porse senle witer ctorage nnd perinnent irrigntion would make excellent
-1ooectay providing for several crops Lo oo senr over lirge suriaces of

t.rally fertilivod acil no. requiring ~hemicnl fertilizer for several

NP I

fhe negative aspect of those areas 1o their giposure to pests. A
o roistent protection rgulnet voarious iagects ts required and the consumption
wrecticides 13 great. Tarmers st Kecp ~ometimes a dozen different
ctocctierdes o otore to Jight of i gpeciiic insects. Thips, of course is
' well pogsible for the small farmer to 4o on his own which reflccts ite
S on the yield und quality of ‘rops.  Co-operatives tad larpe scale

nianters can anyway master the situation well enough.

tovltivetiug the Innd o woon as tue first raing soften tie coil, tilling
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The commonly encountered cultures in those areas nre cotton ound
¥ + ET
nuts, scsame, durrah and tropical fruit. Some livestock is kept there too,

mostly gonts nnd cows, and of courae, camels.

Therc we ~cue to the probles o7 “nnrn.g. Zasides beiny n important
food item for local population, 1t 1s nlno 2 siemificant source of cash
income. Conciteratle Turrtities of bananas are telrg exported to Burope,
mostly suboidized by 1mporting courtrics.  The subridy heses a2 Damoclea?
sword over the rlanters! ieads, once the subsidy i witivirawn, the pl-nters
will go bankrupt. The sreat probler 1v wnrt to 45 witl %anants how to
preserve or couvert them industrinliy, or eloe, tow to suistitute them by
other well pry1ng ~d mobe onfer crot. Lo sotanfactory solution has been
found so tur and even precervaticn by drying didn't fiut ita wiy into lncal
habits although 1t could well serve s rapplementary tfood »f high nutritive

value. Here aprin, the inacets ~re miybe miking open-alr drving ansafe,

The fertile and irr.¢atle part of the hot zone shiould be considered
as the future mainstey of Baat AMricar field cropa produrtion., [t receivesg
all the waters caught up in the upl .nds and all the result~ of their erosion.
Piverbeds of drving-up rivers are gerving ne tootpaths for crttle wid deer
during the dry-wenther seriod A the first rreshets at the strt »f the
rains bring all the Tune, thousands of tong of Lt, down onto the plame,
If water 1: brought uriler conuroly, millioas of hectars of excellent lrnds

will be possible *o pit under cultivitior yielding <rops upon “rops.

The problem 1s, what to grow on troce lands under the ronditions,
The fact is, that at the present, long=iibre cotton prys best and 1is
actually the only crop Jwtifving ~ny moderate investment. Grain prices
are generclly sc low and 55 wastable that in L4 there were areas in the
East African hot zone, where it dida't pry to harveet ripe durrah, because
the harvesting alone cost nore than could be obtrined for 1t.  Several
months later some five hundred kilometres nwa, from the place, pecple were
suffering food shortage. Ground nuts are pwing better, but =til! beneath

the limits of profit-bilit; ~t ».derate investnents,

There 1s nevertheless o future 1in those arens, even if the population
sticks to industrinl crops, Cotton requires plenty of hands, nd monpower
must be fed even 1f food is imported. The hot climate »f the zone aaks for

artificial preservation »f stockpiled foods ~nd stockpiled 1t mist be be-

causes of reduced pagsability duri v the raine and floodg.
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