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This technical report 1is one of series of reports prepared during the
course of the projects identified on the title page. The conclusions
and recommendatiaons given im the report are those considered
appropriate at the time of ite preparation. They may be modified in
the light of further Lkrnowledge gained at subsequent stages of the
project.

The designations employsd and the preserntation of material in this
document do nrnot imply the expression of any opinion whatszoever on the
part of the United Natiomns and the Food and Agriculture Drgamization of
the United Nations concerning the legal status of any country,
territaory, city or arsa, or of dits auvbthorities, or concerning the
delimitation of its fronmtiers or boundaries.
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1. ITNTRODUCTION
1.1 Background

This annex contains & summary of the results of the population
supporting capacity analysis outlined in Technical Reports 1 and 2, the
Master Land Use Flan (MLUF) and the Agricultural Economics Consultancy
report of the MLUF. For ease of comprehension, a specific reguest in
the terms of reference of the MLUF, extensive use of graphics has been
employed in this annex.

1.2 The population supporting capacity (FSC) model

A brief outline of the principles involved i the FSC model are
provided here for convenience, but for a full description of the model
and the conclusions and recommendation resulting from the analvyses
contained in this document reference should be made to Techrnical
Reports 1 and 2. 7

Food production is on & subsistence scale for 984 of the population in
Ethiopia and 1is assumed to remain so in the time frame projectesd by
this study. The F2C model looks at the land area reguired to provide
the basic nputrition and Fusl needs of a tvpical farm family and the
area required to maintain  their drawght oxen. fAdditional land must
also bhe sst aside by subsistence farmers in many areas to meet
Government grain quoltas. Surplus grain purchased by the AMC at fixed
prices is used to supply wurban food demand. Thus, the minimum area of
land from which & farm family can subsist is calculated in the model
for each Awraia, taking into account the above requirements and the
production characteristics af ke farming systems employed.
Quantification of the farming systems identified was determined from
Ministry of Agricultures farm surveys. The model further calculates the
disposable income of farmers from grain sales to AMC, open market sales
of surplus grain production and, where applicable, from coffes sales to
the CMC.

Fopulation supporting capacity is dependent on the productivity and
amount of potentially arable and non—arable land available to meet the
Crop, fuelwpod and livestock requirements of the population in each

AWErad & The area of arable and non—arable land in each Awraia was
determined from the land resources data available in the LUFRD (FAQ
1984). Land not suitable for crop production (non-—arable land) is

considered in  the model as suitable for livestock grazing and fuslwood
production, the per ha levels of production caloulated according to the
environmental characteristics of ths Awrajia. If the amount of arable
land limits the projected population’'s food supply. the model



determines the extent to which the Awraja 1is over or under_its
supporting capacity by ratioing projscted and supportable populations
for sach year examined.

Where available arable land excesds the requiremsnts of a population
constrained by insufficient nom—arable land for its fuel and livestock
requirements, land capable of supporting crop production is reclaimed
in  the model for these essential purposes urtil such time &5 & balance
is  struck between the competing needs of the land use syvstem. Fuelwood
and forage production on arable land are generally much higher than on
naon—-arable land, thus serving to increase the population supporting
capacity of  the area at significantly greater rates than for an
equivalent non-arable area. An optimizing technigue was incorporated
into the FPSC model to determine the increased number of families which
could be supported under these circumstances.

1.7 Egtructure of this report

The first section of Arnnex 1 provides details of the rural population
in Ethiopia, both .at present and projected forward to 1995 and 2010,
Following this, the results of the bese model population supporting
capacity analysis are presented, together with a description of the
assumptions involved inm  its derivation. Thizg particular assessment
assumes that all potential constraints are and will remain limiting to
the use of land for rainfed agricultuwral production, up to 2010, It
provides the most pessimistic assessment of those examined of the
ability of the land to support the present and projected  human
population. Those Awrajas which are strictly pastoral in nature., due
to severe restriction in moistuwre avallability for rainfed agricultural
production, are encluded from +the population supporting cepacity
analysis because of  the extreme difficulty of finding reliable
information on nomadic bhuman and livestock populations. This accounts
for only 3 Awrajas in a total of 102 in Ethiopia.

subseqguent analvses presented ., examine the population supporting
tapacity with respect to assumned interventions of some kind, such as
“epduced  fuelwood consumption, increased forage production and so on.
There are 6 such scenarics presented in addition to the base model

nalysis. The first & demonstrate the influence of removing only one
af the major constraints on the ability of the land to support the
wwresent  and  projected  human  population. The last simulates the

ombined  affect of removing the previous % constraints uap to the limits
wescribed in each case. This fimal run of the population supporting
apacity modsl therefore presents the most optimistic findings of the

nalvsis. The comparative advantage of each intervention and that of
chieving all improvements simultansgously is also included in later in
nnex 1. In addition to the results of the 7 PSC model runs, details
f disposeble incomes fram AMC, opEn market  and  coffee saless are

resented for the base model.



It is again emphasired that this document presents only a graphic
summary of the population supporting capacity assessment. Nooin
depth attempt is made in this document to interpret thess findings.

As  indicated previously, analyvses of this type can  be  fournd  in
Technical Reports 1 and 2.

1.4 Interpretation of the charts in this report

Most of the results presented in this report are in the form of bar

araphs. In the case of the rural population data, the length of the
bar graph is proportional to the present or projected rural
population. The projected population in each of the vears 1985, 1995

and 2010 is hatched according to the legend at the base of the graphs.

The population supporting capacity and disposable income charts follow
a slightly different format, but are equally sasy to interpret. The
projected situation for ithe vyears, 198%, 1995 and 2010 are again
indicated by the hatching &t the base of the charts. Howsver, the
charts are divided on the y-axis into positive and negative values of

the "FERCENT CAFRACITY AVAILARLE . Valuss  above  the line indicate
capacity remains available within the Awrajia for irncreased nunmbers of
families. Values below the limne indicate that the supporting capacity
has been exceeded in the year concerned. The percent availabls or
gxceeded is determined from the valuss on Lthe yv-axis.

The final series of graphicse in this annex are exploded pig charts.
These reguire special interpretation, although this is not difficult.
The size of esach "slice’ of  the pie chart indicates the relative
advantage of removing the labelled constreaint, up to the levels
defined. One slice of the pie chart represents the effect of
combining all inmterventions at the same time. For the combimned removal
of comnstraints, the nutritional reguirements of the pépulatimﬁ have
been raised to the minimum recommended by FAD (220 kg grain equiv./per
caput/annum) . This tends to reduce the evpected benefit from the

simple addition of individual benefits. The overlapping influerce of
one  constraint on  another may further limit the gain to be had by
removing all of the proposed constraints. The figuwres in parentheses
in these charts represent the relative advantage,., on a scele of 100, to
be had by removing a single or combination of the constraints. More
details concerning ©the interpretation of these charts are provided
later in this report.



2.  RURAL FOPULATION

3

2.1 General

The graphs in this sesction provids information on the rural population
in Ethiopia. Fresent and projected population numbers/ for the years
198%, 1995 and 2010 are presented by Region for sach of the 10Z Awrajas
in the countrvy.

The figures plotted are derived from Technical Report 2. Appendix C,
where full details of the methods used to project population numbers
over the period to 2010 are given. They projections are mainly based
on  data contained in  the 1984 national population census of Ethiopia

(CS0 1984). In Technical Report 2 two different population growkh
rates are assumed possible between 1995 and 2010, Z2.4% (medium growlth)
and 2.94 per annum (high growth) respectively. The requirements of
space limited the number of data points for each Awraja to 2 and so

only the 1285, 1925 and 2010 high population estimates are presented in
the graphs in this section of the report.



o

F. THE FORPULATION SUFFORTING CAFACITY BASE MODEL
Z.1 Eackground

The base model of the population supporting capacity analvsise provides
& measuring stick against which the relative worth of various
interventions can be gauged. It represents a reasonable approdimation
to the existing situation in many parts of the country with the
possible exception of fuelwood consumption and Vertisol uwse. Dried
cattle dung and crop residues, such as sorgoum roots, are used as
substitutes in areas desparately short of fuslwood, accounting for up

to S0%  of the per caputa fuelwood recuirement per annum. This occurs
with =& subseqguent penalty to the nutrient status of the soils in the
localities where such practices are widespread. Some move is also
taking place in the rural sector with respect to the farming of
Vertisols, .the heavy black clays ococupying what is known locally as
"Foticho’ land. These soils have special management problems, such as
seasonal  inundation and high drawght reqguirements, which cuwrrently

limit their use for rainfed crop production. In areas of the country

where population pressure 1s  extreme, farmers are experimsnting more
widely with rainfed crop  production on  these solls  which  are
traditionally used as & dry season grazing reserve for liveshtock.
Without careful management, however , there are major problems far
successftul  and sustained crop preduction on them. Details regarding
these and other development constraints are dealt with in  MLUF

Techrnical Report 1.

-

2.2 Assumptions in the base model
The feollowing assumptions are contained in the base model:

al Assumptions regarding the defimition of arable
and .

A dependable growing period’(DGF) of 70 days or
ie a GF »%0 days is expected 8 years in 10.

fo—y

I

- All seils with a depth of 25 cm

- All soils not excesdingly stony. i w0 SO-90%
surface stone cover,
/

~ S@ils with serious toxicities nolt considered.

— Vertiscls not available for cultivation becsuss of
management difficulties.

- Land over I0% slope discounted by 20% area to allow
for & high level of conservation structures and
pockets of stoniness and shallow soil depth.



)
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d)

S
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T)

Assumpltions regarding the definition of marainally
arable land.

— Available moisture of between 60 days median growing
period (MGF) and DGEF of < 90 days. FProduction is
expected to fail 5 vears in 10 in such areas. The
land area is discounted by S04 in the base model
arable land assessment Lo approximate the S04
failure of crops in this marginally arable zone.

— Spils and slope conditions are the same as Tor the
arable land definition.

Nutritional requirements of the human population.

. ./ .
- A total requirement of 14Z.6 kg of grain eguivalent

per annum is specified. This approdimates to ....
calories per annum.

Mutritional reguirements of livestock.

- A total of 2280 kg of dry matter per annum is
specified.

Fuslwood requiremsnts /caput/annum.

T3

= The consumption of fuelwood is assumed in the base
model to be 1.2 cu.m./caput/annum.

Teetse and trvpanosomiasis.

= The presence of tsetse and the associated disease,
trypanosomiasis, is considered limiting for crop
production in thoss Awrajas where it is krown to
ooour, because of its deleterious sffecht on draught
animals. Malaria is also prevalent in the same
areas. However its extent is more generally
pervasive, also occuring along river valleys and in
the vacinity of water bodies in otherwise dry areas.
All areas of Ethiopia below 1800 metres elevation
are considered suscepltible, but it was not possible
Lo define closely enought its exact extent for the
purposes of the population supporting capacity
analysis and so it has not been considered as
& limiting factor ocutside the areas also affected by
trypanosomiasis.



4. 50% FUELWOOD SUBRSTITUTION

4.1 Eackground

Fuglwood availability was tested independently for its influence on the
capacity of the available land rescources in each Awraja to support the

present and projected population. This was achieved by holding all
other factors constant in  the base model and reducing the demand for
fuelwood to 0.7 @oF/caput/annum. The standard fuelwood comsumption

adopted in the base model is 1.3 a/caput/annum. This scenario most
closely resembles the actual situstion in Awrajas with & ssrious
shortage of fuelwood. The buwning of dried cattle dung and selected
crop residues have been scstimated to supplement the fueslwood
reguirements of families in such circumstances by up to S04 (ARCH
1987). All assumptions regarding arable and non-—arable land remain as
defined in thes base model. For details on the current situation with
respect to  fuelwood avaeilability, taking into account annuial
estimated annual production of natural vegetation, see MLUF Technical
Report 1, Annex 2.

Significant differences in popolation supporting capacity in a number
of Awrajas are aproarent when fuslwood consumphbion ise DO% o of
that reqguired. Detalls are discussed in Technical £ oand

5

summarized in Technical Report 1.



Ha g =0y INMCREASE I FORAGE FRODUCTION
9.1 General

The base model was again altered with respect to one paramster, the
amount of forage available for livestock. The obisctive of this run of
the model was to determine if an increase in forage production, without
prejudice to other 1@&@15 of productivity in the base model, could make
& significant diffefernce to the population supporting capacity. The
results clearly indicate this to be the case in a number of Awrajas.
Thise is discussed in detai: in Techmnical Report 1.

All  assumptions regarding arable and non—-arable land remain as defined
in  the base model. For information regearding the current availability
of forage for livestock, see MLUF Technical Report 1, Annex

-
-t



d. VERTISOLS FULLY UTTLIZED FOR CROFP FRODUCTION
&Hul  General
The model was acgain modifisd to  test the influsnce of Vertisols on

population supporting capacity in Ethiopia. Vertisols are the heavy
black clay soils widespread i  the bottomlands of the Ethicpian

highlands and a&along the Sudan/Ethiopia  border. Their occurence is
guite extensive, occupying as wmuch as 8% of the land area of the
country. However, the high proportion of Vertisols cccuring in growing

period =ones suitable for cropping increases thelir relative worth as
potential arable land.

The farmers’ praferred use of Vertisols, a large proportion of which
oCcour on communal land, is currently for dry season grazing reserves,
This results from their tendancy to inundation during the peak of the
wet season and complications related to their heavy clay texture. Theay
are stremely difficult to cultivate during the dry season becauses of a
high draught reguirement, arnd  again  in the welt season because of
saturation and similarly high draught requirements. Thaey do, howswver,

have a relatively high natural fartility and an exceptionally high
water holding capactity. Where population pressure is high, farmers

have begun  to cultivate both tef and wheat on Vertisols, but generally
along footslopes where gentle slopes assist drainage. TLCA and ICRISAHT
Mave heen experimenting with techrniguess to enable full uwtilization of
these soils and  thus make & substantial contributiocn to the amount of
arable land available in Ethiopia.

This run of the model is  intendsd to indicate the impact on FEC of

cultivating a&ll  available Vertisols, rather than using them primarily
for forage production. The FPSC increase 1in  some Swrajias is very
significant, as the graphs in  the following pages denonstrate. &

detailed discussion of the results is containsd in Technical Regport L.



7. TSETSE CONTROL
7.1 General

The presence of Tsetse (Blossina sp) in many areas of western Ethiopia
has provided & natural barrier for the westward expansion of
cultivation for centuries. Tseste flies carry the dissase
trvpanosomiasis which is fatal or debilitating for cattle, the essence
of draught power for cultivation in the highlands of the country. The
species of flies known to carry human sleeping sickness have also been
identified in Ethiopia, as has Lthe disease itself (Schaller & kuls
1972) . However, livestock trypanosomiasis is far more widespread and
is serious in Gomo Gofa, BGojiam, Ilubabor, Fefa, Sidamo and Welega
Regions. It is generally confined to altitudes below 1800 metres.
These Regions all have substantial land area below 1800 metres with the
associated high humidity necessary for survival of the Tsetse flies.

In the base model the aresas aftfected by Tsetse have been eliminated
from consideration as arable land., becauss sustained production of food
crops wunder  the ocurrent animal draught systems cannot be guaranteed.
In  this run of the FSC model Tsetse is assumed to have beesn eradicated,
or at least controlled. The differences noted in the population
supporting capacity of the land are drammatic and provide amples
gvidence for the need to control Tsetee if expansion of cultivation
into areas affected is intended in the future. Details of the impact
of Tsetse control are discusesd in Technical Report 1.



8. SOZ INCREASE IN CROF YIELDS
8.1 General

The objective of this run of the FPS5C model is to demonstrate the
influence of the currently low vields and the high food demand of the
rapidly increasing population on  the supporting capacity of each
AWraja. Yields were assumed to increase without predudice to other
factors, all other variables in the model assuming the values used in
the base model.

"The outcome of this run of the model indicates that a S0% increase in
yvields would have & very gsignificant effect on the population
supporting capacity in many Awrajas. A 50% vield increase is intended
to be indicative of what might be achievable over 25 vears at the
subsistence level, using biological improvements such as  legume
technolegy and  improved conservation measures. A0 analvsis of these
results can be found in Technical Reporits 1 & 2.



2. ACHIEVAERLE OFTIMUM

2.1 General

This i o f the FSC model reflects the combined effect of
simul taneously introducing all of the improvements treated
independently in previous runs of the model. It reflects what might be
realistically achievable over the next 28 vears 1f appropriate

development policies can be implemented in the near future. The most
difficult of the desired improvements to make is that of providing an
alternative fuel to wood., while at the same time achieving biological
improvement in  the nutrient status of soils. The established practice
of drying and buwning cattle dung in areas where there is a deficiency
of  fuslwood has & negative feedback on crop vields, since dung used as
fertilizer is an important component availabkle for improving the
nutritional status of scils. There is clearly competition for the same
limited resource and so an alternative ensrgy souwrce is desparately
required i1f  the achievable optimum is to be reached by 2010, This and
other aspects of the achievable optimum model are included in Technical
Report 1.

2.2 Assumptions in the achievable optimum model run

& summary  of the levels of esch of the variables altered from the

;evelg nsed in the base model follows:
- S04 reducticon in fuelwood reguirement per capabt.
-  30% increase in forage production per ha
- all Vertisols available without constraint for crop
production

- tsetse eradicated in those Awrajas affected

-  A0% increase in per ha vields.

= improved human nutrition - 220 kg of greaimn sguivalent
par caput per annum from grains, pulses, tubers and
enset.

411 of the above were assuwned to occur  in concert to produce the
aoutcome shown in  the following section. The results are discussed in
detail in Technical Report 1.



10. DISFOSARBLE INCOMES LESS FIXED CO8TS
10.1 General

Incomnes are spressed as disposable income (in Eth. Birr), rather than
Qross margin as disposable incoms provides & more appropriate
indication of the cash availabile for consumer goods for rural
families. Also, in  the light of the many assumptions that have been
made, disposable income is more appropriate than gross margin.

Income from crop sales are assuned composed of:

- sales to AMC
=  open market salss
- sales from coffee

All sales from coffee are assumed to be conducted throwaht CHMC and
incomes computed accordingly. Fi costs  are  deducted from the
disposable income to a total of ER Z4.00, comprising:

- EE 20.00 per household poll tax
- EB §.00 feess
ER %2.00 depreciation of tools.

i

Details of the mesthod of calculation and interpretation of results of
the disposable income analysis are contained in Technical Report 2.
This is further summarized in Technicsal Report 1.



11. COMPARISON OF THE RELATIVE IMFACT
OF SELECTED INTERVENTIONS

11.1 General

AN Awraja based presentation of the relative impact of each of the
interventions proposed:

- 80% fuelwood reqguirement,

-  30% increase in forage production,

- cultivation of Vertisols,

- eradication of Tsetse.

=  DOY% increase in per ha yvields and,

— & combination of the above, but improved buman nutrition,

is given in the following pages. The results of the simulation are
only presented for 1995, since the trends are similar for 2010,

It must be emphasized that these results are not a reflection of the
current state of resources such as the availability of fuelwood and
forage., but of the possible optimum FSC  if certain constraints to
production are sliminated. Since the model assumes that the optimum
use of arable and non-arable land will be made within an Awraja, a very
different picture with regard to the possible distribution of resources
may emerge in  the FSC analvsis once certain or all of the constraints
are overcome.

The charts included demonstrate the relative advantage in percentage
terms, therefore, of eliminating each constraint listed, and of
theeffect of elimination all of the constraints listed at the same
time, together with improved nutrition, on the maximum population
supporting capacity in each Awraja. The numbers in parenthesis in the

charts thus indicate the relative advantage on a scale of 100 which
each intervention might bring. The influence of improved nutrition
(from 162.6 to 220 kg grain equiv./caput/annum), together with the

possibility of some constraints overlapping in space, such as Tsetse
occuring i Vertisol ArEas.,. causes the relative advantage in the
optimum case to appear somewhat less than expected from the simple
subtraction of one constraint at a time in many Awrajas. This may
indicate that the total elimination of constraints is likely to vield
only a amall gain in population supporting capacity over the
elimination of one or perhaps two major constraints. This fact abhs
important economic implications for obtaining the maximimum improvement
for the mimnimum cost.

14
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COMPARISON OF THE RELATIVE IMPACT

OF SELECTED INTERVENTIONS



RELATIVE IMPACT OF INTERVENTIONS — 1885
ARSI — AREA GUGU
50% FLELWOOD DEMARD (11.75)

COMBINATION (3845)

U

}

TEETRE CONTROL (00! )
=EC (0.0%) VERTISOL. LBE (1{0.&:)

+505 CROP YIELD (208%)

RELATIVE IMPACT OF INTERVENTIONS — 1885

ARA -~ TICHO
S0% FLELNAOD CEMAMND (5.25%)

+505 FORAGE PROD. (18.15)

COMBNATION (37.7%)

TEETSE COMNTROL (O0O%)

+80% CRCP YIELD (150%)

+50% FORAGE FROD. (

123



124

RELATIVE IMPACT OF INTERVENTIONS — 1885
ARS| = CHILALA ’
S0% FLELMOOD DEMAND (10.25%)

+506 FORAGE PROD. (1¢
COMENATION (388%) ¢

W )

VERTISOL LSE (18.4%)
TEETSE CONTROL. (OOK)

+50% CROP YIELD (159%)

RELATIVE IMPACT OF INTERVENTIONS — 1885

BALE — GEMALE
S05 FLELYDOD DERMAND (10.1%)

!

+80% FORAGE FROD. (1 4.

\%. | VERISCL LsE (21%)
g

TSETSE CONTRCL (00%) (‘

COMBRATION (3845)

0

U

+505 CRCP YIELD (274%)
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RELATIVE IMPACT OF INTERVENTIONS — 1885

BaLE - MEMDEYQ
S0% FLELNWOOD DEMARD (7.7%)

+80% FORAGE PROD, (18C

SOMENATION (4458)

/ § §§ § VERNSOL LEE (80%)
TEETSE CONTROL. (00%)

+50% CROP YIELD (218%)

M

4//

RELATIVE IMPACT OF INTERVENTIONS — 1885
RALE — WAEE

£0% FLELWOOD DEMAND (18,95)

i

COMEMATION (3855)

+50% FORMGGE PROD,

y

Al

q

VERTISOL LBE (7.15)
TEETSE COMTROL (00%)

+505 CROP YIELD (21.4%)



idh

RELATWEE,IMPACT OF INTERVENTIONS — 1885

o FORAGE PRAD. (¢

VERTISOL. LBE (22%)

}ﬁv{ono -
\\§ +S h

BALE -~ ELKEFE

TSETSE COWTROL (OO%)

+505% CROP YIELD (2305)

RELATIVE IMPACT OF INTERVEWTIONS — 1883

BALE - DALO

% FLELWOOD DEMAND

S
=

(17.7%)

f

|
] +50% FORMGE PROD.
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RELATIVE IMPACT OF INTERVENTIONS — 1885
ERTREA — KEY BAHR

0% FLELAWYOOD DEMARD (18.35)

COMBNATION (42.35%)

+50% FORAGE FROD. (

VERTISOL LISE (005)

TEETRE QONTROL. (0.0%)
+G06 CROP YIELD (187%)

RELATIVE IMPACT OF INTERVENTIONS — 1885
ERITREA — AKALEGLIZAY

50% FLELWOOD DEMARD (1 4.7%)

COMENATION (408%)

™

+50%FORAGE PROD.

A
L

VERNISOL LISE (Q0%)

TEETSE COMNTREL. (00%)

+605 CRCP YIELD (234%)
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REL#TWE IMPACT OF INTERVENTIONS — 1985
ERITREA — SERAYE : '

SO% FLELNDOD DEMAND (22.3X)

COMBNATION (4145)

+508 FORAGE FROD. |

VERTISOL. LISE (&&XK)

TEETSE CONTRLL. (0.05)

+505 CROP YIELD (200%)

RELATIVE IMPACT OF INTERVENTIONS — 1885
ERMREA — HAMASSIEN

£0% FLELWDOD DEMAND (18.15%)

COMBNATION (4275)

——
% \§ +505. FORAGE PROD. (2

N
k
TEETSE COMTROL (005) VERNSOL LSE (01%)

+50% CROP YIELD (187%)
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RELATIVE IMPACT OF INTERVENTIONS — 1885
ERMTREA — KEREN

£0% FLELYVOOD DEMARD (19.2%)

COMBRATION (345%)

/ +805% FORAGE PRAOD. (2
TSETSE COMNTROL. (00%)
VERTISCL LSE (0.0%)

+50% CROP YIELD (240%)

RELATIVE IMPACT OF INTERVEHTIONS — 1885
ERMREL — AKORDAT

S0 FLELWOOD DEMARD (19.45%)

COMBNATION (4045)

+8CE FORAGE PROD. (

YERTISOL LISE (QO%)
TSETSE CONTROL (0.0%)

+50% CROP YIELD (217%)
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RELATIVE IMPACT OF INTERVENTIONS — 1885
ERITREA ~ GASH & SETIT '

505 FLELWOOD DEMAND (18.05%)

‘

COMBNATION (39.0%)

e 3 +50% FORAGE FROD,

q

TEETSE CONTRCL (O0K) YERTISCL LISE (17.3%)

+50% CROF YIELD (142%)

RELATIVE IMPACT OF INTERVENTIONS — 1885

GO GOFA ~ GAMO
S0R FLELWQOD DEMAND (B.5%)

+50% FORAGE PROD. (8.1%)

i
I

VERTISOL LISE (Z45)

=

COMBNATION (33.45)

el ) ¢
<= +&0% CROP YIELD (i€

Ml

TSETSE CONTROL (282%)
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RELATIVE IMPACT OF INTERVENHTIONS — {395

GAMO GOFA - GARDULA
S05 FLELWOOD DEMAND (4.9%)
+805% FORAGE PROD. (5.4%)

YERNSOL LBE (4.1%)

RS

\ .

a

TSETSE CONTROL. (34.7%)

- RELATIVE IMPACT OF INTERVENTIONS — 1885

GAMO GOFS ~ GELEB & HAKER BAKD
SOX FLELNIOD DEMARD (B.15%)

- — +80% FORAGE PRAD. (3.4%)
. ' VERTISCL. LISE (Z1%)
COMBNATION (379%)
+50% CRCOP YIELD (8.8

TSETSE COMTROL (382%)
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RELATIVE IMPACT OF INTERVENTIONS — 1885

GAMO COF4 - COFA
S0% FLELWDOD DEMAND (8.9%)

+50% FORAGE PRD‘/;. (8.8%)

COMBNATION (2985%)

ey

YERNSOL LSE (e4.95)

TSETSE CONTRCL. (1 18%)

+80% CROFP YIELD (154%)

RELATIVE IMPACT OF INTERVENTIONS — 1885

GOlAM ~ BAHIR DarR
SOX FLELNOOD DEMAND (5.75)

TSETSE CONTRCL (3.25)

COMBMATION (3905)

N

+505 FORAGE PROD. (1235)



RELATIVE IMPACT OF INTERVENTIONS — 1885

GOJAM — MOTA
S0% FLELWOOD DEMARD (7.3%)

TEETSE CONTROL (12085)

GOMBNATON (44.9%)

+50% CROP YIELD (212

+E50% FORAGE PROD. (28%) YERTISOL LBE (11.7%)

RELATIVE IMPACT OF INTERVENTIONS — 1885
GOJAM ~ EICHENA
505 FLELWOOD DEMARD (5.5%)

TSETSE CONTROL. (3.85)

COMBIATION (374%)

+505% CROP VIELD (14

>

VERTISCL LSE (19.95)

+50K FORACGE FROD. (1 358
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RELATIVE IMPACT OF INTERVENTIONS — 1885
GOMAM ~ DEBRE MARKOS

COMBNATION (21 45K) §§§§ S0% FLELWOOD DEHAND (19.2%)
P& CONTRCL (11.7%)
+50% FORAGE PROD. (
% YERTISOL LSE (4.25)

+50% CROF YIELD (244%)

RELATIVE IMPACT OF INTERVEHTIOHMS — 1885

GOJAM — KOLA DEGA DAMOT
£0% FLELYDOOD DEMARD (7.15)

+506 FORAGE PROD. (115%)

VERTISCL LBE (7.8%)
_d_’___,_;—'—""-” .

+80% CROF YIELD (188%)

COMBHATION (38.1%)

TSETSE CONTROL (157%)



RELATIVE IMPACT OF INTERVENTIONS — 1885

GOJAM ~ ACEV MIDIR
S0% FLELWOOD DEMAMND (3.8";:)

+50K FORAGE FPROD. (128%)

COMBNATION (385%) VERTISCL LEE (7.1%)

YU,

+50% CROP YIELD (207%)

TETSE CONTROL (1 7.3%)

RELATIVE IMPACT OF INTERVENTIONS — 1885

GOMM ~ METEKEL
0% FLELWOOD DEMAND (3.3%)

+G0R CROP YIELD (104%)

/ T

TSETSE CONTROL (3855)

COMENATION {(404%)

-

+50% FORAGE PROD. (53%)

135



RELATIVE IMPACT OF INTERVENTIONS — 1885
GONDER ~ WEGERA

£0% FLELNDOD DEMAND (1 3.4%)

VERTISCL LEE (10.25%)
COMBNATION (38.1%)

+50% CROP YIELD (21 0%)

o TEETSE COMTROL. (0.05
+50% FORAGE FROD. (17.8%) (©.0%)

RELATIVE IMPACT OF INTERVENTIONS — 1885
GONDER — SEMIEN

505 FLELWODOD DEMAND (1 2.585)

YERTISCL. LBE (Q0%)

COMBRATION (38.3%)

+5C5 CRCP YIELD (Z¢

qY

TSETSE CONTROL (0.0%)

HL_L__JJ

+508 FORACGE FROD. (R325%)
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ELATIVE IMPACT OF INTERVENTIONS — 18853

GONDER - LIEQ y
S0% FLELWOOD DEMARND (1 1.1K)

VERTISCL. LBE (10.7%)
COMBNATION (38A%)

+80% CROP YIELD (222%)

SETSE 0% .
+505 FORACE PROD. (1945) T CONTRCL (0.0%)

RELATIVE IMPACT OF INTERVENTIONS — 1885
GONDER — GAYINT

S0 FLELWOOD DEMAND (19.1%)

COMBNATION (3375

/ VERTISEL LSE (15%)

"”///////

+505% CROF YIELD (2848%)

+608 FORAGE PROD. (19.1%)
TSETEE CONTROL (0.0%)



RELATIVE IMPACT OF INTERVENTIONS — 1885
GONDER - DEBRE TABOR

S0% FLELNAOOD DEMAND (12.15)

e

VERTISOL LEE (2.7%)
COMBHATION (3875)

+50% CROP YIELD (230%)

o=

+50% FORAGE PROD. (188%) TSETEE CONTROL (0.0%)

RELATIVE IMPACT OF INTERVENTIONS — 1885
GOMDER ~ GORDER

4
S0% FLELWOOD DEMAND (] S.651)

VERTISCL LSE (S9%) -
¥
COMBNATION (41.4%)

+50% CROP YD (17L

4

TSETSE CONTRCL (0.0%)

+506 FORAGE PROD. (1985)
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RELATWE; IMPACT OF INTERVENTICONS — 1885
GONDER ~ CHLIGA
£0% FLELWOOD DEMAND (11.3%)

VERNSOL LSE (11.7%)
COMBNATION (3725%)

q|

+50% CROF YIELD (22.4%)
+80% FORAGE PROD. (17.7%) TEETEE CONTROL (0.0%)

RELATIVE IMPACT OF INTERYENTIONS — 1885
HARERGE - CHERCHER

50X FLELWOOD DEMARD (14.857)
YERTISCL. LSE (QOK)
COMBNATION (35.7%) -

+50% CROFP YIELD (304

+50% FORAGE PROD. (1825) TSETEE COMTROL (0.0%)
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RELATIVE IMPACT OF INTERVEWTIONS — 1885

HARERGE — DIRE DAWA
505 FLELWOOD DEMAMD (7.3%)
VERTISOL. LBE (0.0%)

COMBNATION (3855)
+50% CROP YIELD (244

\ TSETEE CONTREL (0.0%)

+50% FORAGE PROD. (319%)

RELATIVE IMPACT OF INTERVENTIOHS — 1885
HARERCE — JUIGA
SO% FLELWOOD DEMAND (11.25%)

YERTSOL LSE (Q1%)

COMBHATION (4005%)

+50% CROP YIELD (2£

TEETSE CONTROL (0.0%)

+50F% FORSGE PRAD. (232%)



RELATIVE IMPACT OF INTERVENTIONS — 1835
HARERGE ~ GLRSELIM

S S0% FLELWOOD DEMAND (23.95%)
COMBNATION (41 4%)

== VERTISOL LBE (08%)

§ CRCF YIELD (22.7%)

+G0% FORASE FROD. (11.2%) TEETSE CONTROL (0.0%)

RELATIVE IMPACT OF INTERVENTIONS — 1885
HARERCE — GARA MULETA

S0% FLELNAOOD DEMAND (31

COMBHATION (4385)

s

YERTISCL LISE (QO%)

+S0% CROP YIELD (172%)

+50% FORAGE PROD. (7.9%) TEETSE COMTROL (0.0%)
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RELATIVE IMPACT OF INTERVENTIONS — 14985
HARERGE — HARER ZLIRIA

S0X FLELYOQD DEMAND (20.65)

COMBRNATION (41.35%)

+80% CROF YIELD (1&.

,4/////////////// I /

TEETSE CONTROL (0.0X)

+505% FORAGE PROD. (128%)

RELATIVE IMPACT OF INTERYENTIONS — 1885
HARERGE - WEBERA

S0% FLELNYDOD DEMAND (1 8.85)

VERTISCL. LSE (00%)
COMBNATION (382%)

\V

/////////// i

+805 CRCP YIELD (2855

+505 FORAGE FROD. (159%) TEETSE CONTROL. (D.0%)

1472
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RELATIVE IMPACT OF INTERVEWTIONS — 18835
HARERGE — HABRO

£0% FLELYOOD DEMAND (22.45)

COMBRATION (388%)

+50% CROP YIELD (2845)

N

+50% FORMGE PROD, (98%)
(00%)

RELATIVE IMPACT OF INTERVENTIONS — 1885

LLIBAROR — SOR & GEEA
505 FLELWDOD DEMAND (10.55%)

VERTISCL LISE (Q05)

COMBNATION (38.4%)

+s05 cre YD (23

TEETSE COMTROL (180%)

7

+80% FORAGE PROD. (1 1.35)



RELATIVE IMPACT OF INTERVENTIONS — 1885

)
LUBSER — EINQ !

50% FLELWOOD DEMAND (10.55)

YERTISOL. LISE (4.2%)

COMBNATION (384%)

+80% CROF YIELD (28

Y

+S0R FORAGE FROD. (11.1%) TEETSE CONTRCL. (10.3K)

RELATIVE IMPACT OF INTERVENTIONS — 1885

ILUBAEOR - GORE
S0% FLELWOOD DEMAND (S.4%)

VERTISOL LISE (Q0%)

COMBNATION (3825)

+60% CROP YIELD (26&

+E0% FORAGE PROD. (84%) TSETEE COMTRCL (1855)
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RELATIVE IMPACT OF INTERYENTIONS — 1885

ILUBAHOR - MOCHA
£0% FLELWNOD DEMAND (7.0%)

+50% CRCP YIELD (150%)
4

COMBRATION (4025)

RELATIVE IMPACT OF lHTERVEHTl‘ONS ~ 1985

LLUBABCR - GAMEELA
£0% FLELWOOD DEMAND (8.0K)

+E0% FORAGE PROD. (S5K)

+50% CROP YIELD (B.2%)

e v (e
= -

+505 FORAGE PROD. (49%) @ CONTREL (37.15)

COMBMATION (37.35)
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RELATIVE IMPACT OF INTERVENTIONS — 1885
KEFA = LIMU

S0% FLELWOOD DEMAND (10.45)

COMBNATION (387%)

+S0% CRCP YIELD (23

VERNS(L LEE (&8%)

RELATIVE IMPACT OF INTERVENTIONS — 1885

KEFA = JIMA
S0% FLELWOOD DEMAND (8.3%)

+S06 CROP YIELD (245!
COMBNATION (384%) ¢

\ VERMSCL LEE (1.05)

TEETEE CONTROL. (1895%)

+505 FORAGE FROD. (11.1K)

146
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RELATIVE IMPACT OF INTERVENTIONS — 1885

KEFA - KULO KONTS,
£0% FLELVOOD DEMAND (7.0%)

+80% CROP YIELD (1 38%)

COMBNATION (393%)

4

TSETSE CONTRCL. (31.0%)

+50% FORAGE PRID. (9.1%)

RELATIVE IMPACT OF INTERVENTIONS — 1885

KEF4 — KEFA
£0% FLELYDOD DEMAND (3.0%)

+50% CROP YIELD (1845
COMBENATION (325%)

-—% 'VERTIS@L LBE (1.75)

TEETEE COMTROL (25.1%)
+50% FLRAGE PROD. (B8.4%)



RELATIVE IMPACT OF INTERVENTIONS — 1885

KEFA - MAIl & GOLDIYA
S0% FLELWOOD DEMAND (7.5%)

+505 CROP YIELD (8.4%)

4
TSETSE CONTROL (37.9%)

COMBNATION (3245)

+505 FORAGE PROD. (80K)

RELATIVE IMPACT OF INTERVENTIOHMS — 1885

KEFA = GIMIRA
S0% FLELNYDOD DEMAND (4.8%)

:' +50% CROF YIELD (11.0%)

V-

VERTISOL ABE (Q2%)

COMBNATION (40.25)

TEETSE CONTROL. (38.1%5)

+505 FCRAGE PROD. (S7X)

148
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RELATIVE IMPACT OF INTERVENTIONS — 1485

SHENG ~ MEFHAEETE
50K FLELNOOD DEMARND (1 4.95)

VERTISOL. LISE (4.9%)

COMBNATION (3345)

+508 CROF YIELD (283%)

TEETSE CONTRCL. (0.0%)

+60% FORAGE FROD. (14.8%)

RELATIVE IMPACT OF INTERVENTIONS — 1885
SHEWA - WENZ & GEHE
£0% FLELWOOD DEMAND (5.2%)

VERTISCL LSE (&8%)
%} TSETSE CONTROL (0.0%)

+508% CROP YIELD (344

COMBRATION (473%)

AII//”W/I//I il

+50% FORAGE FROD. (5.2%)
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RELATIVE IMPACT OF INTERVENTIONS — 1885
SHEWA - YFAT

S0% FLELWDOD DEMAND (1 3.7%)

VERTISCL LSE (7.85%
COMBNATION (3685) (7.e%)

/ TEETSE CONTROL (0.0%

////////// D

+50% CROP YIELD (200!

+50% FORAGE PROD. (217K)

RELATIVE IMPACT OF INTERVENTIONS — 1885

SHEWA - TEGULET & B
205 FLELMLOD DEMAND (0.0%)

VERTISOL LISE (34.7%)

COMBNATION (44285)

-

\\\‘ e v )
A

+50% FORAGE PROD. (00%) +50% CROP YIELD (2055)
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RELATIVE IMPACT OF INTERVENTIONS —- 1885
| SHEWA — YEFER & KEREYU '
S0% FLELYDOD DEMAND (11.557)

VERTISOL LE (13.2%)
COMBNATION (41.1%)

TSETSE CONTROL (0.0!

+50% CRCP YIELD (184%)

+50% FORME PROD. (187%)

RELATIVE IMPACT OF INTERVEHTIONS — 1885
SHEWS ~ HAKOTCH & ELITAIIRA

SO% FLELWDOD DEMARE (18.25)

COMBNATION (408%)

+S0% CROP YIELD (2385

TSETSE CONTROL (0.0%
+50% FORMGE PROD. (1 47%) ¢ )
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RELATIVE IMPACT OF INTERVENTIONS — 1885

SHEWA — KEMBATA & HADIA

D (11.95
J)

+50% CRCP YIELD (257%)

FNSOL LSE (28%)

S0% FLELWOOD DEMAMD (
TSETSE CONTRCL. (0.0%)

CHERD & GURMGIE

RELATIVE IMPACT OF INTERVENTIONS — 1885

FS3
205 FLELNIAD DEMAND (0.0%)

SHEVS —
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RELATIVE IMPACT OF INTERVENTIONS — 1885

SHEWS — MENAGESHA
50% FLELWOOD DEMAND (8.1%)

VERTSOL LISE (23.45%)
COMBMATION (3855)

+H08 CROFP YELD (178%)

+50R FORAGE PROD. (14.45%) TSETSE GANTROL (0.0%)

RELATIVE IMPACT OF INTERVENTIONS — 1885

SHENd - JIRAT
505K FLELWOQOD DEMAND (B.0%)

VERTISCL LSE (2.55)

COMBNATION (380%)

+808% CROF YIELD (2855

+505 FORAGE PROD. (160%) TEETSE CONTROL (0.0%)
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RELATIVE IMPACT OF INTERVENTIONS — 1985

SHEDVWA — SELALE
S0% FLELWNOD DEMAND (7.5%)

i

VERNSOL LSE (21.55)

4
+80R CRCOP YIELD (173%)

+50% FORAGE PROD. (1&8K) TEETSE CONTREL (0.0%)

RELATIVE IMPACT OF INTERVENTIONS — 1885

SIDAMO ~ WELAYITA
SO% FLELWOOD DEMAND (3.8%)

VERTISCL LEE (7.2%)

COMBNATION (3325)

+G0% CRCP YIELD (1f

+S0K FORMGE PROD. (14.7%)
TSETSE CONTROL. (159%)



RELATIVE IMPACT OF INTERYENTIONS — 1885
SIDAO —~ SIDAMS, ’

COMBNATION (337%)

0

7

\Q/

: VERTISCL LBE (1.55)
£0% FIRAGE PROD. (00%) ~
TSETSE CONTROL (1355
(135%) +505% CROP YIELD (220%)

RELATIVE IMPACT OF INTERVENTIONS — 1885
SIDAMO - JEM JEM

SO% FLELNOOD DEMAND (2z2.65)

COMBIATION (378%)

'_’_~___P___—~—'-”’ VERTISCL. LSE (0.0%)

+S0% CROP YIELD (257%)

+50% FORAGE FROD, (139%)
TSETSE COMTROL. (0.0K)

1! FLELNAOOD DEMALD (28..
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RELATIVE IMPACT OF INTERVENTIONS — 1885
SIDAMO - BORENS

S0% FLELWOOD DEMAND (281
COMBRNATION (325%)

\% VERTISOL LSE (O.BX)

+505 CROP YIELD (203%)
+80% FORAGE FROD. (185%)

TSETSE CONTROL (0.0%)

RELATIVE IMPACT OF INTERVENTIONS — 1835
SIDAO - ARERO

1&5{ FLELNAOOD DEMAND 728.¢

\ VERNSCL LSE ()

COMBNATION (34.35)

+50% FORAGE FROD. (13.1%) +505% CROP YIELD (Z33%)

TEETSE CONTROL (00%)

136
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RELATIVE IMPACT OF INTERVENTIONS — 1885

SIDAMO ~ GEDIO

50% FLELWDOD DEMAND (12.9%)

VERNSOL. USE (1.35)

COMBNATION (44.35%) ‘ Vad }

—L/lg
-

L

.

Ny

.

~

+80% CROP YIELD (21

L)1

i

3

+50% FORAGE PRID. (1.15) TEETSE CONTRCL. (19.45)

RELATIVE IMPACT OF INTERVENTIONS — 18835
TIGRAY ~ ADNA

505 FLELWOOD DEMARD (20.95)
COMBNATION (26.1%)

//,///l VERTISCL LISE (0.0%)

O FORAGE PROD. (183%)

+SO% CROP YIELD (34.1%)
TSETSE CONTRCOL (O.0%)



RELATIVE IMPACT OF INTERVENTIONS — 1845
TIGRAY — AGAME '

S0% FLELNOOD DEMAMD (1 7.37)

VERTISOL. LSE (QO%)

+50% CROP YIELD (9.¢

N

_‘—‘—\—R‘_‘——\_

TEETEE CONTROL. (0.0¢
LOMBIATION (8555)

+50% FORAGE PROD. (17.3%)

g

RELATIVE IMPACT OF INTERVENTIONS — 1885
TIGRAY — HLLET &.AL0

§0% FLELWOOD DEMAND (5.3%)
COMBNATION (44.15) %§

VERTISOL LISE (Q0%)
+E0% FORAGE PROD. (S8%)(0ox)

+50% CROF YIELD (41.
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RELATIVE IMPACT OF INTERVENTIONS — 1395
' TIGRAY — EMCERTA

50%, FLELWOOD DEMAND (21.350)

COMBNATION (32.85)

/ VERMSOL LBE (@o%)

+50% CROP YIELD (21 8%

+50% FORAGE PROD. (24.3%) TETSE CONTROL. (0.0%)

RELATIVE IMPACT OF INTERVENTIONS — 1885
TGRAY ~ RAYA & AZERQ

507 FLELMWDOD DEMAMD (1 8.8%)

COMBNATION (3845)

qY,

2 +80% CROP YIELD (1948

TSETSE COMTRLL. (0.05)
+50% FORAGE FROD. (225%)
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RELATIVE IMPACT OF INTERVENTIONS — 1835
TIGRAY ~ TEMHEN

COMBNATION (30.15) \

50% FLELYAQOD DEMAND (20.e5)

/ VERTISCL LSE (QO%)

+50% CRCP YIELD (328%)
+50% FORAMGE FROD. (18E%)

TSETSE CONTRCL (00%)

RELATIVE IMPACT OF INTERVENTIONS — 1885
TIGRAY ~ AXLIM

S0% FLELWOOD DEMAND (1 8.45)

=

\\ +805% CROP YIELD (30.0:

COMBNATION (278%)

YERTISCOL LSE (Q0%)

+808 FORACE FROD. (2E805) \

TEETSE CONTROL (0.05)

Lo



RELATIVE IMPACT OF INTERVENTIONS — 1885
TIBRAY — SHIRE

SO% FLELWOOD DEMAMD (22.05)

COMBHATION (388%) //J

/ YERTISOL LSE (Q0%)

+50% CRCP YIELD (289%)

+50% FORAGE FROD. (125%)
TEETSE COMTROL. (0.0%)

RELATIVE IMPACT OF INTERVENTIOHNS — 1885

WELB3A - HORO GLIDURL
50K FLELNOOD DEMAND (B.55)

+50% CROP YIELD (189%)

COMBNANON (359%)

=1 VERTISCOL LBE (1.2%)

TSETSE CONTROL. (2755)
+50% FORAGE PROD. (SE5)
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RELATIVE IMPACT OF INTERVENTIONS — 1985

WELEGSH - NEKEWTE
S0% FLELWOOD DEMARD (5.05)

+50% CROP YIELD (187%)

GOMBNATION (38.15)

__.ﬁ YERNSCL LSE (1.5%)

TEETSE CONTRCL. (29.A%)

+E0K FORAGE PRAD. (7.7%)

RELATIVE IMPACT OF INTERVENTIONMS — 1835

WELEGA ~ ARIQ
| 50R FLELNAQOD DEMAMND (8.865)

+50% CROP YIELD (18.15)

COMBHANAN (387R)

% VERTISOL. LISE (4.2%)
TEETSE CONTROL.

(z82%)
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RELATIVE IMPACT OF INTERVEHTIONS — 1885

WELEGA - GIMBI
SOR FLELNDOD DEMAND (5.8%)

+80% CROP YIELD (15.3%)

A
!

M VERTISCL LiSE (QQX)

COMBNATION (38.1%)

TSETSE CONTROL. (321 %)

+50% FORAGE PROD. (88%)

RELATIVE IMPACT OF INTERVENTIONS — 1885

WELEGA — KELEM
£0% FLELWOOD DEMAND (7.8%)

+50% CROP YIELD (123%)

[z e s

COMBNATION (338%)

TSETSE CONTROL (325%)

+805 FORAGE PRAD. (595)
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RELATIVE IMPACT OF INTERVENTIONS — 1885

WELEGA - AS0S4
SOK FLELWOOD DEMAND (8.1%)

+505 CROP YIELD (9.3%)

VERTISCL LSE (38%)
COMBNATION (389%)

TEETSE CONTROL (37.0%)
+E0% FIRAGE PRID. (52%)

RELATIVE IMPACT OF INTERVENTIONS — 1885

WELD ~ RAYA & KOBQ
0% FLELYQOD DEMAND (7.8%)

7 % VERTISOL LISE (84%)

+80% CROF YIELD (27

m TSETSE CONTROL. (0.0%)

+50% FORAGE FROD. (24.1%)

GOMBHATION (348%)

Y

7



"///’

+50% CROP YIELD (52.3%)

WELD - AMBASEL

q

0

§

2

+505 FORAGE PROD. (00%)
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RELATIVE IMPACT OF INTERVENTIONS — 1985

WELO — AvA
(o.off*

= ay
A= —5
= —
— —
= 1
= —
1
COMBNATION (80.0%) —] +a0% CROP YIELD (SC
R —— /
= —f
— ]
e
3 7
— 7
. \1.; 7Z
R — 7

+50% FORAGE PROD. (O0O%)

RELATIVE IMPACT OF INTERVENTIONS — 1885

VAELL ~ Kl L)

207% FLELNOOD DEMAND (0.05)

VERTISCL. LISE (14.45%)

TEETEE CONTROL. (0.0F;)
: | ——
’ {

COMBIMATION (S08%5)

+50% CRCP VIELD (3455

+50% FORAGE PROD. (0.0%)



167

RELATIVE IMPACT OF INTERVERTIONS — 1885

505 FLELNDOOD DEMARD (0.0X%)

YELO -~ DESIE LR,

TSETSE CONTRLL. (0.0%)

+50% CROFP YIELD (284%)

RELATIVE IMPACT OF INTERVENTIONS — 1885

YWELO — VWEREILL

S0% FLELWOOD DEMARND (0.0%)

AN

VERTSOL LSE (28.685)

TEETEE COMTROL (0.0%

Y/

n.
1
h

+505 FORAGE PROD. (00X)

+50% CROP YIELD (338%)






RELATIVE IMPACT OF INTERVEHTIONMS. — 1885

WELQ - VADLA DELAMTA
505 FLELWOQOD DEMAND (0.0%)

COMBNATION (378%)

YERTISOL LSE (42.3%)

\ /]
*\\\\\\\\\\\\\\\\\\\\\\ |

+50% FORAGE PRID, (00%)

TSETSE CONTRCL. (0.0%)
+50% CROP VIELD (2025%)

RELATIVE IMPACT OF INTERVENTIONS — 1885
WELD - LASTA

S0% FLELWOOD DEMAND (1 5.65)
COMBNATION (27.3%)
VERTSCL LBE (4.3%)
TSETEE CONTROL. (0.05)

/

"

¥ FORAZE PROD. (158K)

&

+50% CROP YIELD (37.1%)
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RELATIVE IMPACT OF INTERVENTIONS — 1885

VELO — WAG
50% FLELWDOD DEMAND (2.75)

TSETSE COMTRCL (0.0%)

COMBENATION (3565)

i

{ +50% CROP YIELD (3¢

T

VERTISCL. LBE (Q1%)
+505 FORMCE PROD. (245%)
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