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PREFACE
 

This paper was prepared at the request of the organizers
 

of a seminar on Community-Based Tree Planting and Agroforestry
 

Programs in Sub-Saharan Africa, sponsored by Interaction and
 

A.I.D. on Sep:emner 18, 1986. !he particular assignment was to 

6escribe A.1.D. 's view of :he forestry Droblem in Suo-Saharan 

experience with past programs and its planned commitments for 

the future. Otner papers will deal witn the PVO community and 

view of the problem, their experience and their future. 

Frances A. Gulick
 
4702 De Russey Parkway
 
Chevy Chase, MD 10815
 

Consultant, USDA/AID
 

5657P:rbse
 



- ii -

SUMMARY AND ABSTACT
 

A.I.D. and PVO/NGO experience witn tree planting in Africa had

its beginnings almost three decades 
aco wnen :he necessary

reconstruction after the North African civil wars leading to
 
independence called for large deliveries of 
food to nelp in

rehabilitation of returned soldiers and 
resettlement of the
 
communities dislodged by war.
 

However, most of this activity took place in North Africa, 
in
 
part because of the timing of the end of 
the civil wars, and in 
cart because access from the Meoiterranean and coast 
deliveries much more accessible. In any case, the U.S.,
private voluntary agency and surplus agricultural food 
contributions began their services in North Africa rather 
than
 
in the south, and the services were at the time at quite

substantial levels.
 

For example, in Algeria, Church World Service and the World
 
Food Program, using U.S. surplus 
food grain supplies, launched
 
a major tree planting effort as a means of providing employment

for demobilized soldiers as the laborers. Begun in the mid
 
1950's, 
the Algerian program resulted in the reclamation of
 
200,000 hectares of bare and 
eroded slopes of the south side of
 
the Atlas montains. By 1980, 
the annual planting haa increased
 
to more than 50,000 hectares a year.
 

By contrast, A.I.D. planting efforts 
in Sub-Saharan Africa did
 
not begin in earnest until the devastating effects of the
 
drought of the 
late 1960's became obvious. For a numoer of
 
reasons, progress in the Sub-Saharan region was by no means as
 
spectacular as in North Africa. 
 Early concentration on large

scale government-donor managed plantations were 
not cost.
 
effective as a result of poor management, labor shortage,

inadequate pre-project planning to match soil and water
 
capability with the choice of 
tree species chosen and other
 
factors. Nor were A.I.D.'s subsequent shifts to community tree
 
planting any more successful.
 

It is only recently that, as 
the Peace Corps, Private Voluntary

Agencies and other non-governmental agencies became involved,

agroforestry and small scale reforestation and natural 
resource
 
management efforts began to demonstrate quite remarkably
 
successful results.
 



Meanwhile, A.I.D.'s pcK:cies and future program commitments
 
have been undercoiha sic -fcant changes that show nope for a 
shift in emphasis re"ult_.mc in more rapid growth? in 
reve.er.at...on anc refor Ion. T aricuiar shift that 
shows toe most no-entia is in the integration or tree anc crop
plantinc in ways ha can sstantally increase the 
productivity of food ano fodder Crops through the interaction 

ti e s
of water conservation c aci1r- of bundinq, usin trees, as 
well as the contributon of nitrogen from leguminous trees.
 

Tn Sub-Sanaran Africa, food production per capita decreasec bv
 
20 oercen: during the last two cecades. Yet, modest out quite 
well documented local Dro-eccs in Sub-Saharan Afric. in the 
rec>,nt pas: nave shown tnat it is possiole by the aipplication 
o1 olr, two variacies -- oondinc for water conservation and 
improved local food crop varietles -- to produce an increase of 
70 percent In procuction of food ccops within two or three 
years. 

Thie proiects on which such potentials can be projected were 
aomittedlv small scale and involved usually private voluntary 
agency participation which encouraged and increased local 
particiDation. This suggests that to be successful any 
national campaign that could rapidly increase food production
 
woold need to begin with the use of and enlistment of local
 
non-governmental groups which could be expected to expand as
 
results demonstrated success.
 

in any event, past experience and A.I.D.'s current commitments
 
to future policy changes suggest that, contrary to current
 
assumptions, the greening of Africa could in fact De possible.
 

http:reve.er.at
http:re"ult_.mc
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OVERVIEW PRESENTATION
 

I. AID's VIEW OF THE FORESTRY PROBLIM IN SUB-SAHARAN AFRICA
 

Immediately after indeoendence
 

Immediately after independence, AID and its donor allies
 
took the view :nat reforestation in Africa could be
 
handled oasicaliv :he way industrial reforestation had
 
been managed during the colonial period:
 

Plan: rzees in large blocks, harvest them, ship them
 
out for exporz, oulp or for lumner, replant 
new
 
blocks; anc as fuelwood oecam2 scarce, the same
use 

technique :or 
setting up fueiwood olantations.
 

Organize a crew of foresters whose main tasks were
 
to plant, cultivate and harvest trees 
and to protect

the plantations from herders and their camels and
 
goats and the farmers whose increasing demand for
 
agricultural land encroached on 
crown lands reserved
 
for the State or private industrial tree plantations.
 

After the 1970 drought
 

Once the drought of tne 70's struck, it became clear that
 
this approacn could oOt solve tne 
fuelwood shortage.
 

African governments did not have funds 
to pay for
 
and maintain 
a corps of foresters sufficient even to
 
protect existing crown lands nd plantations.
 

Population expanded rapidly as civil wars ended and
 
donor relief and rehabilitation helped reduce death
 
rates.
 

Most importantly, the oil embargo and sharply

accelerating oil prices wiped out the usual source
 
of fuel for poor ag:icultural communities 

kerosene. 
 in addition to clearing woodlands and
 
brush to provide additional, although marginal,

agricultural lands, the peasants stripped the land
 
of wood for firewood and fodder, as well 
as for
 
poles for building. Urbanization accelerated this
 
process and deforestation took place at a rate so
 
fast it was scarcely noticed by those who needed to
 
plant for food and fuel for farn and city needs.
 



AiD's sniff to 
inciude viilaae tree piantinq
 

Alihough for zne most parz 
o':her donors continued with

heavy emonasis on 
large scale fuelwood plantations,

Deginning 
in acour 1974 AID si.ifted its emphasis to small
scale commn.v .ooc 
iots, on the grounds that villages

are li±y tc 
tare care or themselves and their 
trees for

their own Denefit, an assumntion that provec unstable.
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AID'S EXPERIENCE WITH PAST PROGRAMS
 

VoIume of: AID 

As a res_ of :ne drouaht, AID became engaged in n:ural
 
resources,'fores:rye,'nvironment projects in Sum-Sanaran 
Af-rica on a firly sianificant scale over tne oas . 

decade, a: levls averagina about $ 25 million a year. 
The life-of-Dronect portfolio was acout $60 million in
 
forestri and fuelwooa projects, ana another $80 million
 
in closely related natural resources anc renewale energy 
projects, involvina some 50 projects in 26 countries. To 
=.rs snoud e aodec acout $15 million in similar PL 480 
supporrec activities carriec out over zne same period. 

0e C orocram
Ad hoc na or 


This cortfolio was, nowever, essentially ao noc, a 
collection or short term, indiviaually designea and 
initiated p ojects rarely related, if at all, to the 
USAID's longer range country develooment assistance
 
strategies.
 

Few pro]ect actv ei:es were authorized for more than
 
three years, aithouah most programs included in the
 
Country Development Strategv Statements (CDSS's) were
 
intended to cover periods of at least five years. The
 
USAID directorc authorized to draf: the strategies and
 
responsible for zneir implementation often served terms
 
of only two years. Consequently, although the overall
 
wolume of natural resources activities supported by AID
 

has been auantitatively quite impressive and the
 
strategies described in the CDSS's sound cohesive and
 
comorehensive, in fac: their impact, individually within
 

each country and more generallv within Africa as a whole,
 
has been minimal.
 

Evaluation of AID's Program
 

During 1983 ana 1984, the Africa Bureau undertook a major
 
evaluation of its experience with these projects and
 
concluded, as had other donors during the same period,
 
that the ear,; emphasis on individual projectized
 
activities, particularly on large scale fuelwood
 
plantations and on communal vi!lage woodlots -- where
 
most of the funding was directed -- was not
 



-

cost-effective. More important, this emphasis did 
not

reallv adress the major problem, namely the overuse 
of
the land oy farmers and herders that 
was leading to
 
vegetative degradation and deforestation, which was a
primary cause of declining per hectare and per capita
 
fooc grain yields. Tn adaition, the quality of 
tree and
food seed and seedling stock provided was, 
in the words

of a seasoned technician, genetic garnage".
 



II PHENOMENON OF 
INFORMAL TREE PLANT7NG ACTIVITIES
 

Large volume of informal tree pantinc occurrinQ 

Concurrently several countrywide studies 
(for example; in
Kenya, Malawi, Seneaal and parts of Nigeria) revealed
 
that a very large amount of private on-farm small scale
 
land conservation and tree plantina was 
tar nq place,

witnout any significant external donor or 
.frican
 
government aid.
 

For example, :nir:v miature neem trees on farms about two

hectares in 
size In Nor:hern Nigeria, regularly heavily

prunea, are claimed to 
D& aole to supply all of an
 
average rural f:mmiv's fueLwood needs over 
15 years. As
 
few as !00 7o 150 gmelina, leucaena or Acacia aioida Nsed
 as farm trees Inerolanted in fieids 
or as windoreaKs or

along farm boundaries can sf-:'c -, l - re a rur
 
family's needs in arid or semi-arid regions.
 

Farmers in Senegal, Kenya and Mdlawi have been adopting

these planting configurations in recent years. About 
ten
 
percent of smallholders in Malawi report having planted
 

more over
100 or trees the five past years. A much
 
larger proportion of fuelwood supply appears already to

be obtained from on-farm trees or woodlots than has up to
 
now been assumed. A 1983 analysis of Kenya's fuelwood
 
supply and demand reported that 45 percent of 
current
 
:uelwood production comes from on-farm forestry. 
 About25 percent comes from the natural woodlands -- the open
"commons" 
-- and the remainder is harvested from gazetted
forests and plantations. A 1981 study of fuelwood yields

and production in and around Kano, Nigeria, reported 
70%
 
of fuelvood supplies were 
from trees on farmland, 24%
 
came from fallow lands and 
6% from forest reserves.
 
Household requirements can 
be modest because total usable
 
Diomass yields per tree 
from widely spaced farm trees,
 
over tneir lifetimes of 30-50 years, 
can be double or
 
quadruple tnose from the same 
number of trees grown in

closely spaced block plantations. They can be regularly

and severely pruned, annually or bienially, and the
 
harvested twigs and branches 
can be used (or sold) for
 
poles and fuelwood, while the trees continue to grow.
 

In addition to the fuelwood and fodder supplies that 
can
 
be obtained, the soil can be simultaneously improved by

the addition of organic matter from the leaves and
 
droppings, and a net increase in 
water availability can
 
be achieved when the trees 
are planted in bunding

configurations.
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This ora-cice needs 
more attention because of 
Dotential
 
for expansion 

These nazural resources improvement3 are being acnieved 
despite 
tne fact that littie technical assistance was
being provided to imwrovJe yields and survival rates or top-ovidnc tree sDecies of the kind de-'ired v farmers. 

This anomaly deserves more attention, because it
 
represents a major private, small holder initiative which

could oe expanded to the 
larger scale needed for the

countrywide national 
resources management and tree
ola~itinc 
campaign currently being considered by several
 
African courlires.
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IV, OVERLAPPING NGCO/PVO/PEACE CORPS ACTIVITIES 

-- Prooortionate Sna:e 

NGO/PVO organizdsions have been to 
a considerable degree

responsinie for 
these achievements. 
 About 24 percent of
current 1OP AID financed/forestry projects obligations 
-
aoout $21 million - are neing channeled through these
 
organizations. 
 The Peace Corps and PVO's are

increasingly oridging the gap between the peasantry and
African government forest service personnel, up to 
now
 
traditionaily seen policemen.
as 


Peace Corns 
PASA :raininc oror:unities
 

AID's woriawide Peace Corps PASA ($1.4 million, 1982 
to

1985), was instrumental in increasing The number of 
Peace
Corps forestry trained volunteers assigned to Africa from

about 20 in 1982, 
to 152 in 1985, assigned to 21

countries. Additionally, this 
PASA has financed a
 
forestry tecnnical assistance training manual

specifically designed for Africa, 
as well as two

witnin-Africa regional training programs which included
 
host country African counterparts as well as other

associated PVO's working in 
the area. The PASA has been

renewed, at an estimated cost of $2.3 
million financed

under the PPC account, for four years. 
 it will provide

up to six training workshops, including one regional

workshop already scheduled for Kenya. In prepazing the
forestry/environment strategy, it will be possible to
 
explore whether AID should oegin 
now to work with the
Peace Corps to encourage location of 
additional PC
 
managed worKshops in several 
more of the priority

countries identified in the Plan for African Agricultural

Research, so 
tnat PVO tree planting ".ctivitiew can have
 
the oenefit of continuing in-country training and
 
extension assistance.
 

Exponential increase 
in PVO activities in forestry
 

In recent years, assisted by FVA/PVA matching grants and

local currency from PL 40 programs, PVO's in Africa have
expanded tneir local rural agro-forestry programs at 
an
 
almost exponential rate. 
 When combined with AID's
 



sources, including private U.S. 
donations, "he scale 
is

impressive. 
 For example, CARE alone has forestry and
agro-frrestry orojects 
uncer way in the fol..owing

countries: Cameroon, Chad. Mail, Niger (tnree projects),

Uganda, Sudan ktwo), Somalia (two), 
Comoros, Rwanda,

Kenya, and Lesotno. New projeczs are planned for Chad,
Etniopipa and additional activities in Somalia and

Sudan. 
 CARE has regional assistance teams in forestry,

oased in East and West Africa. It has also joined a
formal network of 
NGO's working in forestry, established
b\7 tine UDPs non-governmentai orqanizations' liaison
office, one 
oZ whose act-ivities is 
tne Tree Project.
 

The Tree Project
 

The Tree Projec:, winrin the framework 
of the United
Nations' Tnternational Tree Pro3ect 
Clearing House, has
 
already carred out 
an 
in-country PVO coordinating

workshop in Senegal, where the equivalent of some 5,000

hectares of trees 
had been planted by 33 Senegalese and
foreign PVO's 
in 1984 alnQe, as compared with 4,000

nectares planted by nationally sponsored projects. 
 The
workshop developed a number of follow-on action programs

which could provide technical assistance support 
and

in-country coordination models for other African
 
countries. In the 
course of developing a forestry and
environment strategy, the r-sults and lessons learned

from this process should be reviewed to determine whether

and how additional private Iunding could be channelled

for similar workshops in other countries.
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V. AID'S PLANNED CONTRIBUTIONS FOR THE FUTURE
 

On toe nasis of 
these project and program evaluations and

finaings, AZD -- in cooperation with other major donors
 -- has now aegun the- rocess, slower and more difficalt,
of reorienting its resources 
in the direction of botn
basic arid appied research- to improve the yields, drought

resistance and rtrooen fixina capabilities of tree

species and related countour planting ana xater catchment

techniques, particulariy as znev can improve soils and 
conserve rainfali on African agricultural lands. inaddition, AID is oeginning to enlist 
other donors in
policy cialocue fri a few countries that could improve the
politicai and social conditions under which which farmers

will feel more confident that 
their own efforts in

growing trees on their own land will 
result in benefits
 
on which mnev 
can araw withcut oeina penalized, ?.s is
often the case 
in many African countries now.
 

Integration of trees and agriculture co aroforestrv
 
becomes a reaij._.v in AID's proqrams
 

There is 
now a formal confirmation of 
the link between
 
natural resources rehabilitation, including the primary

role tree pla.nting 
can play in such rehabilitation, and

improved agricultural production. 
Although this link may
seem oDvious to conservationists it 
is not and has not
 
Deen oovious to agricultural research experts.

Eollowing AID policy papers arid 

The
 
decisions formally


:onfirm the importance of natural 
resources
 
rehaoilitation and agroforestry to meet the Agency's

agricultural production goals.
 

AID's Blueorint for Development, approved and issued

in mid-1985 explicitly recognizes and articulates
 
the need to halt and 
reverse environmental
 
degradation in order to 
increase both agricultural

production and overall gross national product. 
 (op.
33-34, 68, 
74-75) "Concern for increasing

agrioultural production as an 
element of
 
self-sustaining economic development requires
 
concern for 
tne basic raw m,aterial of farmers 

the land itself. Environmental degradation,
 
aggravated by overuse of marginal lands,

deforestation, salinization and erosion, can

overtake progress and leave a nat-in poorer in
 
resources 
than when development becuan.' (33-34)
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o The Plan for Aqriculturai Researcn in 
Africa
 
approved in May of 
1985, specifically identifies
 
agro-forestry research 
as an essential element in
tne overall, long range effort 
to increase

agricultural production. 
 (pp. 12-12, 20)
 

o includina acroforest-v in CDSS's and Policv Dialogue
 

AID programming strategy delegates to USAID Mission
 
directors the authority and responsibility for

identifying pricrity development sectors within

wnicn the aiready scarce country program resources
 
can and should be concentrated. 
 During the current

round of Country Development Strategy Statement
 
submissions (CDSS), 
twelve USAID's listed land
 
degradation as an 
important development constraint.
 

Of these, Senegal, and Mali have proposed longer

term 
(8-10 years) forestry and land management

projects as significant components o? 
their new
 
project pcrtfolios.
 

An Africa Bureau paper on Guidelines for Donor
Coordination approved in November 1984, idtntifies
 
efficient management of natural resources, including

water, trees, soils and rangelands, as integral to
 
assured food availability, one of three core topics

to 
be given priority in nost country/donor policy
 
dialogue.
 

Longer term commitment to 
forestry invol,ement
 

o 
 The Peace Corps, with the encouragement of a
 
transfer of 
AID funds that allowed that agency to

include African in-country training of both Peace
Corps and local tachnical forestry personnel, has
 
increased its African based natural 
resources
 
personnel from 200 in 1981 
to 500 in 1985. In
 
addition the Peace Corps has launched 
a substantial

Food Security Initiative, intended to 
bo based in at

least ten countries in Africa, with 20 percent of
 
the effort to be devoted to soil and water
 
conservation and tree planting, to support

agricultural production initiatives. 
 The program is

intended to be continued for at 
least ten years, and
the multidisciplinary teams including forestry

personnel to 
be based in each country are expected

to number from 75 to 150 volunteers. Although the
term of service would not be longer than the regular

tour of duty, volunteers would overlap to carry on
 
the cvolving initiatives.
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0 	 An innovative Natural Resources Program Matching

Grant for non-governmental aaencies started by the

Food and Voluntary Agencies Bureau of AID has
 
resulted, in the case 
of CARE alone, in an increase

in agroforestry and related projects from 2 in 1981
 
to 29 in 1965, worldwide, half of 
them in Africa.
 
Another FVA Matching Grant has supported naturo.l
 
resources management activities sponsored by CODEL
 
in Africa. Recognizing the longer term nature of

natural resources rehabilitation programs, FVA is
 
now in the process of developing "Partnership

Grants" 
 which will be five years in duration, to
 
replace the "Matching Grants", 
which were typically
 
for a three-year period.
 

Technolocv Research, DeveloDmen: and Transfer 

Several new 
longer term research initiatives are underway:
 

o 	 To address 
the task of genetic improvement of tree
 
seeb sources and improvement of nitrogen fixing

capacities of 
trees AID/W tentatively approved,

beginning in t'Y 1987, funding an 
African-based
 
capability for producing, testing and distributing

species-specific inoculants for nitrogen fiving

trees. 
 Other donors have expressed willingness to
 
fund related programs for other genetic

improvements, through tissue culture, vegetative

propagation and other techniques, as well as
 
seed-banK and distribution programs.
 

o 	 AID has 
also approved development of a research
 
program to quantify more accurately the level of
 
agricultural food crop yields which can be achieved
 
through such low-cost biotechnical measures a.
selected tree planting and other 
soil 	and water
 
conservation techniques based on current planting by

farmers already using such techniques.
 

o 	 (Research undertaken during the past two decades did
 
not use methodologies which permit comparisen of
 
results of 
crops grown under tree-enhanced fields

and those cleared of trees, although many visual and
 
research tests suggest that from 20 
to 100 percent

increases in food crops per hectare can or could be

achieved, while at the 
same 	time improving soil
quality and producing necessary fiber, fuel, fodder
 
and fruit.)
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o Giving practical effect 
to the incorporation of
 
agro-forestry in 
the long range Agricultural

Research Plan, 
tne following Missions 
have already

include& testing of 
tree planting techniques as soil
and water conservation measures 
as oart of their
 
quite substantial new Agricultural Research
 
projeczs: 
 Malawi, Mali, Burundi, Kenya, Gambia,

Lesotno, and Senegal.
 

o In addition, tnree of 
the Internacional Centers for

Agricultural Research which are 
supported oy AID and

other donors include research on the contribution of
selected tree planting techniques in their current
 
programs: 
 IITA in Nigeria has carried out 
an
eight-year research program on 
"Alley cropping",
using 
leaves of leucaena and other leguminous trees
 as a mulch to substitute for the more expensive and,
in Africa, often less effective commercial nitrogen

fertilizers; ILCA is developing improved fodder
 
scurces 
from trees and other woody perennials; and
ICRISAT nas 
now included agro-forestry as part of

its African based research program in Niger.
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VI. THE GREEN7NG OF AFRICA IS POSSIBLE 

The in:tiati:es described in overviewtnis cive strong
indications or :he ezls'inq ootenzial for a rapic "areening of

rica" if jonC'S anz Afzricans exert the will Dower and desire 
t move a ea in re:icat.na efforts already under way. 

Peace Cors and 
Tree Project trainina roarams can easily

be exnanded at comparativelv minimal costs.
 

-nroVed food croo and tree seeds aaa, ed to and
 
aevooe in Africa ar: '-advieinc turnec out 
anc seec farms

and cs:sS ic -i on centsier s cL i be quickly se- up, decentralized
 
:hroughlout the t- counries whnicn 
 want them. 

7 %'la, ro_f tree poanzinc aireav under
wa- can dou le is outpc- ii two new inputs -- Improved seeds
 
ano bundinc of fields ro conserve water 
 -- are adoea to these
 
efforrs.
 

Here is an illustration of what potential could be
achieved with the adcition of only 'hese two variables -
recognizing that locally produced rhizobium and nitrogen inputs

from leguminous trees 
couo Drovide additional growth
 
stimulants. 

This example adapts the ideas of Nobel Laureate Norman

Borlauc, whose major empnasis has 
so far been on using imported

commercial fertilizer and more sophisticated water conservation
 
techniques:
 

Food production has declined by 2U% 
per capita during the
 
past two decades, 
a period during which population has
 
increased about 
3% per year in most countries in Sub-Saharan
 
Africa. With this kind of 
squeeze, less fooc to feed more
 
mouths, how can one talK of the 
agreening of Africa";
 

Actually, although it may seem implausible, the application

of simple arithmetic suagests that the 
tasr, is not impossible.
 
Consider the following:
 

Only 9% of the seed planted in Africa (FAO) at the
 
oresent time 
is from improved varieties. This
 
compares with 44% in 
LA, 32% om NE and 23% in Asia.
 
Locally improved varieties can reportedly increase
 
production of maize, sorghum or millet by 30% 
or 
more, i.e. from 650 kg/ha/annum to 950 kg/ha/a. 

http:re:icat.na
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Very little land is bunde6 to conserve water, but 
when this is done, the water conserved IS 
substantial. A recent study in Somalia (AiD 1985) 
showed that bun(ed fields First imDrovec in the 
early 1960's were still producing 50% more than 
those not -reated {initially production doubled) 
even thouab in many cases the ounds had deteriorated 
for iack of maintenance. Bundea farms also 
contrinuted to cnanging tne traditional 
grain,/oastufe rotation in favor of continuous 
cultivation of sorchum and increasea amounts of 
maize. Aithouah the Somalia tests were oasicaliv 
earth ounded, these collected naturally regeneratea 
veaetation anc trees. 

Let us assume a mo-oi area wnicn includes one million 
people in an area orf 90,000 nectares of whIc; a thiro is 
arable, that is 30,000 hectares. Current vieias without 
imorovements are 650 kg/ha/annum, or 19.5 million kg total per 
year from the 30,000 hectares.
 

Suppose an intensified program is launcned in this region
 
which affects half the area. (Only half the area is selected
 
on the grounds that rarely do demonstration plots produce 100%
 
success: half the farmers do not participate or half tne seeds
 
do not germinate. The results of course could be nigher).
 

Improved sorchum or millet seeds are brought'in and
 
effectively increase yields by 30% on half the land
 
(15,000 ha.) or an increase to 12,675 metric tons.
 
(Without the improved seeds the total would have
 
been only 9,750 metric tons.)
 

Additionally, it is assumed tnat half of all these
 
fields (15,000 ha) are also bunded, producing in the
 
first instance a doubling of yields, or 25,350
 
metrit tons on the improved fields.
 

Thus, yields could increase in the region as a whole
 
from 19.5 metric tons per year to 35,100 metric tons
 
on the total of 30,000 hectares, with the
 
introduction of only two variables, improved seeds
 
and bunding. See chart following.
 

Far from being implausible, the Greening of Africa is
 
possible, and possible in fairly early stages if NGO's, Peace
 
Corps, PVO's and private farmers and technicians are encouraged
 
and willing to take these steps now.
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CHART SHOWING OTAL ?RODUCTION INCREASES
 
WITH ADOP-ON OF "70 vARIABTES:
 

BETTER SEEDS AND BUND:NG
 

Total Land Oria:naIY~EId 	 :mprovements
 
90.000 ha. 
 imc. Seed 	 Buncina
 

A 15,000 na. 650 k,,ha/a Non-Adapted Non-Adaptec 
R not sur,-. 
A i mDo,,eer.s 750 
B i5,00U . Adaptec: ,azc:e: 

suoDec: :o 
:i ro0%me: Z, 

30% increase 
122 -,675 

cou'le -,eic 

net.r ic tons/a seed) 
S5,5 m.t./a 

A 
N 
D 

N
 
0 
N 60,000 

A hectares
 
R
 
A
 
B
 
L 
E
 

Total 	produc ion from 30,00C hectares
 
Unimprovec lana - 9,750 metric tons/a
 

Improved land - 25,350 metric tons/a
 

35,100 metric tons/a
 

Compared with 19,500 metric tons/a from 30,000 ha.
 
if no changes are made.
 

AFR/TR/ARD/PA:FGulick: rsbe: 10/20/86 :5657P
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