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EXECUTIVE SUMMARY

END OF CONTRACT EVALUATION OF THE
BAY REGION AGRICULTURAL DEVELOPMENT PROJECT, SOMALIA

May 31, 1988

The purpose of the project is to assist the GSDR in achieving
self-sufficiency in food production. The obvious constraints are the
dry climate and the lJow technjcal status of agricultural operatijons.
The less obvious constraints are the low contents of phosphorous and
nitrogen in local soils, the lack of potentially high yielding crops,
and the difficulties in remediating the problems. -

The project, quite rightly, proposed remediatjon by improving
production of the nation's chief dryland grain crop, sorghum, and to
deal simultaneously with related constraints in a logically holistic
fashion, recognizing the need to develop professional, personnel,
aaricultural institutions, and community infrastructures,
specifically water supply and roads.

The evalua*ion waes undertaken at this time because the USAID Project
Officer was packing to leave, and the end of the Wyoring contract was
three monthe away. The purpose of the evaluation was to ascertain
‘he extent *+o which the project had succeeded and to es:ablicsh
cubstantiation and recommendations pertinent to this and future
efferte.

The tear of evaluators was numerically less than prescribed,
consisting of an agronomist, a local AID econodmist, and very briefly,
a new memher of the Planning Unit of the Ministry of Agriculture.

The procedure was to visit the Bay Region headgquarters which consists
of the Bonka Station just out of the town of Baidoa and the Project
Management Unit in Baidoa. The evaluation team visited the section
leaders, noted their oral reports, saw their field work and
supporting facilities, traveled the recently constructed roads anc
"Ilrish crossings® (stone and concrete pastages across intermittent
water ways), and inspected a well-site with troughs and community
wa-er facilities. Written reports were obtained from distant past
and recent project related activities, the latter were both
volurinous and illurinating, particularly from the soil and
crop-related section leaders. o

-
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Questions were asked of all project-related persons encountered
enroute and answers were freely and frankly given. Quantitative
assessment of impact of the project/achievement of goals, however,
was hampered by a general dearth of baseline information.

A two-volume Socioeconomic Baseline Study of the Bay Region was
published by a four-man team of sociologists and anthropologists from
the University of Wyoming in December 1964, but gquantification of
crop, soil and livestock data and pertinent market information could
not be retrieved even by University of Wyoming personnel. Hence a
revised effort was begun a year ago to develop appropriate baseline
data via a weekly and a more extensive semiannual systematic
guestionnaires. These data were found to be appropriate and
informative. Their collection, involving the Extension Service,
should prove educational to all concerned and the interpreted data
will lend guidance to project researchers, the Ministry of Planning,
other Ministries, the Extension Service, AlID, etc.

The disappointment of the late start of the project was compounded by
the total lack of results including lack of written reports, from the
largect section of the agricultural component, specifically, that
dealing with sorghum improvement which was to be the prime impact.
This deficiency appears to have been rectified by new leadership, and
positive contributions can be expected to accrue from impacts by the
Wyoming Contract personnel in collaboration with the Somali staff at
Bonka.

The facilities, includina land, buildings and egquipment at Bonka, are
impressive in extent and gquality. They indicate potential, if
activities continue at the present rate, and quality. This implies
maintenance and growth including the application of advanced
education and on-the-job training of Somali candidates.

A major assumption, previously held, was that Jow rainfall was a
prime constraint to agricultural production. There is evidence that
soil phosphorous, or phosphorous plus nitrogen, is also a constraint .
that may exceed that of moisture, in certain situations, depending on
which is the most limiting factor. Pest control, including insects
eand diseases, is recognized as a constraint, but weed control and its
drain on labor should be acknowledged as the greater concern in this
category.

The labor constraint could be alleviated by wider adaptation of
animal traction with appropriate equipment. The practicality of
using animal power in the fields requires, in addition tc implements
and harnesses, quality forage and even grain feeding to pravide
energy for full realization of their work potential. Progress in
forage research in the project is, unfortunately, limited to the
introduction of leucaena and promising observations from several
non-replicated plantings.




Research trials involving rows of leucaena as windbreaks in crop
areas are herein recommended, as is initiation of replicated trials
in comparison with other grass and legume forage species for grazing,
green-chop and hay production for meat, milk and draft animals.

The release of a mung bean variety by the Legumes and 0il Grains
section was noted as an early achievement. " It has had widespread
farmer acceptance and is a contribution to food production and
guality. Actuvally, mung bean is presently a minor crop, and its
selection may be viewed as a “"lucky find". Little research data on
its superiority are available. It does, however, contribute to
morale-building, and should not be belittled in any way.

4 more stimulating announcement of a soybean producing 2,150 kg/ha
(approximating yields of the southeastern U.S.) was, unfortunately,
not reproducible. Soybean yields have not exceeded 800 kg/ha in
trials since then. Lack of proper inoculum was cited as an
explanation. There is potential here that should be pursued.

The decision to void the range management study appears justifiable
in view of the scope of work relative to the resources. However, a
basically important aspect was thereby eliminated, namely that of
monitoring the impact of livestock on the vegetative cover of the
land. Brueh, utilized as browse by all classes of livestock,
dominates the pation. Overgrazing will eliminate desirable plant
species; gracses and herbacious legumes are already insufficient.
Installation of wells for livestock has led to desertification in
other parts of Africa (especially the Sahel). Hence the impact of
project wells and wars on vegetative cover should have been
monitored. 1t would be advisable to start now.

The agreed-upon number of wells and appurtenances plus wars has
reportecly been completed. Only one well was actually seen. It is
hoped that GSDR will now maintain them.

The objectives of construction of an agreed-upon lencth of all
weather roads as modified in the mid-term review have been met, and
azricultural production has expanded into areas made more accessible
by them. AID should make continuous efforts to remind GSDR of the
irportance of their maintenance.

Commitments to the veterinary Services appear to have been met.
Commitments to long-term training have been exceeded. A base figure
for short-term training was not found, but appears to be
substantial. An evaluation of the efficiency is not presently
possible. Time will tell.
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4. A fine facility, -well plarned and furniéhed;-has ;zen'éeveloped at

Bonka. FPresent reseerch leadership is-p;imar;lyfin the hands ot
expatriates. The collaborative staff of Somalis is young and
inexperienced; only & few have returned from an advanced degree as
much as a year ago. There is concern that withdrawal of AID support
at this stage of development would impair further progress and
realization of goal-achievement. It is therefore recommended that
support be continued at the present level for at least another two
years and withdrawn, to be replaced by the GSDR, incrementally over

the next five years., o

5. The oldest ané hardest lesson to learn relates to the diligence and
time required to monitor the details of procurement and affect
agreements so a&s to stay within the time framc of =n agreement
involving nations and multiple donors. This is merely a statement of
understanding and obviously not a helpful lesson.

A prime concern with project design lies in the failure to develop a
data base at the very beginning of the project.

A secondary concern involves the lack of a means of ensuring that
training participants will return to work in Somalia in the capacity
for which they have received training, advanced education ahd
financial support to help their nation and their people. A 75%

return is not acceptable.

6. The goal of increased food production via identifying improved
varieties of sorghum or introducing improved agronomic techniques
such as seed treatment, or increasing production by using animal
traction to till rmore land and control more ueeds. or pest conzrol,
or using fert:lizer has no:i bLeen nct.‘“BUk;thg ¢ i*ablishment of a
functioning crop research station at Bonkd@ is a major step toward
attaining that goal. The adjunct project of road building probably
has increased the area planted. The construction of wells and wars
may have made life a bit easier now but, in the long term, we must be
alert for evidence of overgrazing in their vicinity. Allowance of
more time, two years, as has been proposed by.World Bank funding, to
retain expatriates, should suffice to see the recently- trained
Somalis acquire the experience and confidence to cnantinue operations
so that Bonka will bear significant first fruits.

As a tax payer as well as a scientist, 1 believe that if anything that
USAID does in Somalia is going to pay off, this agricnltural component at
Bonka will eventually, if given essential support for a few years more.

R. W. Duell

P.S.
1 don't expect arnyone to be {uily satisfied with the outcome of the

project at this point, nor in this report. Given the restrictions in
time and manpower I beljeve we diG & creditable job of evaluating the

situation.



Final Evaluation

BAY REGION AGRICULTURAL DEVELOPMENT PROJECT (649-0113)

I. INTRODUCTION

The Bay Region Agricultural Development Project (BRADP) was a five year
integrated multidonor rural development project. Project participants
include USAID, the Africa Development Fund (ADF), the wWorld Bank, the
International Fund for Agricultural Development (IFAD) and the Government
of the Somalia Democratic Republic (GSDR). Of the total project costs of
US Dols 50.3 million USAID was to fund US Dols 15.6 million.

Subsequently US Dols 500,000 were deobligated for use in the Livestock
Marketing and Health Project which is also USAID funded. Therefore US
Dols 15.]1 million were provided by USAID to support BRADP activities., . Of
this US Dols 10.6 million was provided by BRADP activities, US Dols 3.6
million was provided by the Comprehensive Ground Water Development
Project and US Dols 0.9 million by the Agricultural Extension, Training
and Research Project.

II. PROJECT OBJECTIVES

The BRADP has three objectives.

l. Increase crop and livestock production in the region by increasing
production on currently culrivated land and expanding cultivation
into new lands.

2. Intearate erxtension operations to incorporate both crops and
livestock interventions in ¢ farming systems approach.

3, Establish a Project Management Unit (PMD) to inc:r2ase development
planning and implementation responsibilities at the regional level.

-

I1l. PROJECT COMPONENTS

To meet the above objectives the following components were incorporated
into the project.

A. ADAPTIVE AND ONFARM RESEARCH (Partially USAID Funded): The

Bonka Research Station (BRS) will be the center of this component.
Activities will include varietal testing and screening; developing
s0il moisture conservation practices; selecting and improving farm
tools and implements; promoting the use of animal power for land
preparation, row planting and implement cultivation; the production
of certified seed; and identifying appropriate crop and crop/pasture
rotations that emphasize crops already knowr to Laimers. When
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promising improved technology has been identified BRS researchers in
cooperation with field extension agents (FEA) and farmers will
conduct trials on farmers fields.

B. SEED MULTIPLICATION (Partially USAID Funded): The existing seed
farm near Bonka will be staffed and equipped to multiply identified
improved seeds of sorghum, groundnuts, pulses and pasture seeds for
general distribution to farmers. The farm will be equipped for
mechanical production, harvesting. cleading,utréatment and storage of
sveds.’ : = I D

C. WATER SUPPLY (Partially USAID Funded): The component will

provide potable water in the region for both humans and livestock
through (a) drilling and developing about 60 boreholes on the
limestone plateau mainly in the crop producing areas, (b) an
exploratory/production drilling program in the basement complex
involving about 40 borehcles, 10 dug wells and four wars and (c)
testing for the availability of water for irrigation in the limestone
depression by drilling about six boreholes and two test wells.

D. ACCESS ROADS: All the roads in the Bay Pegion which provide
access to areas whsre agricultural produvction is prresently or
potentially significant will be upgraded to an all weather status.
About 350 kilometers of six meter wide low standard roads will be
rehabilitated and about 210 kilometers of four meter wide feeder or
access roads will be constructed. Also about 250 kilometers of
tracks will be cleared.

E. REGIONAL VETERINARY SERVICE (Partially USAID Funded): This
service will be strengthened by (1) staffing and equipping two mobile
vaccination teams, each to cover two districts, (2) trzin and equip
resident veterinary staff in the districts, (3) establish and stock
13 new dispensaries and stock 17 existing dispensaries at the village
level and strengthen the headgquarters of the veterinary service at
Bgidoa and provide laboratory facilities and equipment.

F. ‘PILOT AGRICULTURAL DEVELOPMENT UNITS (PADU) (Never

Implemented): Four PADUs will be estahlizhecd to o:j=nize farmers and
castoralists in the Toy Reyien in a way the: tre, »iil be motivated
to preserve the productive potential of crop proaucing areas and the
rangelands. The PADUs will be located in areas that reflect
differences within the region as to soils, rainfall and relative
importance of crops and livestock as a source of family income. Each
unit will accommodate about 750 families with 7,500 hectares of
arable land for crop production and on-farm animal husbandry and
about 55,000 hectares of rangeland to support off-farm livestock.

BEST AVAILABLE COPY
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Demonstration trials in the cropped &reas o5 th2 PADUs will focus on
testing practices with the .potential  for,prysecving §0il fertility,
providing sufficient forage to maintain on-farm livestock on a
year-round basis, conserving moisture in the soil and .increasing
productivity. An integrated rotation of crops and sown pasture will
be introduced by the research staff. The Bonka Research Station
staff will closely monitor the activity s0 as to generate sufficient
farm management data to serve as a basis for planning a more
intensive agricultural development program for the Bay Region and to
provide the extension service with proven practic+~s to extend to crop
and livestock producers.

G. TECHNICAL ASSISTANCE AND TRAINING: Technical Assistance and
Training both shcxt and long-tetm will be provide? to all the project
components listed above.

H. FACILITIES CONSTRUCTION: Offices will be constructed for the

PMD and the Research Station. Project staff housing will be
constructed. A vehicle and equipment maintenance facility will be
constructed. 1In addition facilities will be constructed on the
Research Station to accommodate laboratories, seed processing
equipment, machinery meintenance and storage. Veterdinary clinics
will be constructed some from the counterpart fumded shilling budget.

I. PROJECT MANAGEMENT UNIT (PMU): The project will be implemented
through the Ministry of Agriculture (MOA) by a multi-disciplinary PMD
heacé2d by the Somali Project Director and an internationally
recruited Technical Manager and a Financial Controller. &All MDA
services as well as those from other ministries responsible for
livestock, range, road construction/naintenance ani water development
will be incorporated into the =ul. o

J. VEHICLES AND EQUIPMENT: Vehicles, equipment and spare parts
will be purchased for the research station and seed farm, the PMU,
the road construction and maintenance and the Regional Veterinary
Service Components of the project.

K. BASELINE STUDIES: Baseline studies will be conducted to
identify project area resources, possible areas qf intervention to
encourage development and for evaluating project progress.

Iv. MID-TERM EVALUATION:
A World Bank sponsored mid-term project review (June 19B84) noted the
difficultjes in getting project activities underway. All project
components were behind schedule especially agricultural research which
was three years behind and only then getting started. Road construction
costs were significantly greater than those estimated during project
design. Also the review noted that ground water suitable for human and
livestock use was not as plentiful as had been expected. The following
recommendations were made and accepted by all participating agencies.
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A. WATER SUPPLY: Well drilling will be largely confined to the
limestone plateau. If further exploratory drilling is successful in
the limestone Gepression well drilling will continue there also.

B. ACCESS ROADS: Road construction will be reduced from 560
kilometers to 300 kilometers plus the originally proposed improved
tracks in order to serve primarily crop producing areas except when
otherwise economically justified.

C. AGRICULTURE: A1) =zgricultural activitie: wil. de .combined into

a single component. The changes proposec ar.ise from the findings
that except for seed treatment there are not yet any technical
recommengations readily available that allow farmers to improve crop
prodouction 2nd the range areas of the Bay Region. The findings that
the absence of large tracts of land plus the difficulties inherent in
changing loral grazing methods and customs preclude allocating large
fange aTE£as to any one group of farmers to establish the four PADUs
in which to test integrated range and crop production trials.
Consequently the focus of agricultural improvemcnt Will be toward
applici research to develop and test technology and practicel ways to
improve technology. To accomplish this the following actions will be
taken.

l. The teckrniczl assistance teawm 3t Bonka Resezrch Station will be
srrengthened.

2. The seed farm will be an adjunct of the Research Station which has
inadeguate lznd while retaining only a small seed production program
until improved varieties are identified.

3. Soil moisture conservation trials using both animal traction and
small tractors and related implements, based on the principals and
methods that have shown promise at Kurtum Waare and Sablaale, will be
adapted to Bay Region conditions.

4, A program of on-farm trials will be conducted by the extension
service with technical gquidance from the Research Station.

5. Some of the operating ccsts of the plant wrorection service and:
the district agriculturel cifices will be prodect fonded.

D. VETERINARY SERVICE: The Veterinary Service will consolidate
already started operations. The epidemiological survey and expansion
of the veterinary laboratory are not deemed necessary.

V. USAID FPIRANCED PROJECT COMPONENTS:

USAID provided much of the technical assistance, training, eguipment and
supplies for agricultural research, veterinary services and water supply
development. The latter activity was funded under the Comprehensive
Groundwater Developmeni Project (649-0104) (CGWZP). The final evaluation
of this project was conducted in 1986.



The technical assistance budget for agricultural research and seed
multiplication was for five person years each for an extension
specialist, agricultural research officer and a seed farm manager.
For the range and livestock activity a range officer and a
veterinarian were to be provided also for five years each.

Following the mid-term review recommendations, the research technijical
assistance team was strengthened to include an entomologist, a
director of research, two agronomists, a farm superintendent and
later an agricultural economist. Since the range component of the
project was eliminz2ted following evaluation the range officer
position was never fiiled and the services of the veterinarian were
discontinued after two two-year tours.

Of the $10.7 million provided by USAID to the project 59 percent was
used for technical assistance, 36 percent for commodities and four
percent for participant training (Table 1). Technical assistance
inputs provided a total of 27 person years. This included .
agronomists, an entomologist, &n economist, a seed specialist and a
form superintendent for the agriculture research component. For the
regional veterinary service component a veterinarian was provided
(Table 2). Commodities provided were vehicles, farm machinery,
laboratory eguipment, computers, veterinary drugs and supplies and
pump sets and well development commodities. Sixteen long-term and 11
short-term participants received training abroad (Table 3). 1In
addition to the above inputs approrimastely So. Sh. 190 million have
been wrovided to the project from couunterpsrt i . fenerated from
"SAID funded troQrems. :

Vi. PROJECT IMPLEMENTATION:

The proiect began in 1960 and was scheduled for completion in 1985.
However, it took longer than expected to get the project started and
implerentation was slower than expected. All project components were two
to,three years behind schedule at the time of the mid-term evaluation.
This required that the project be extended for thre: rore years if
projé&t targets were to be met., The construction of facilities was not
completed until 1926 which finully made available adeguate office space
and other facilities for project administration, maintenance and research
activities. The follcwing narrative will ¢ primarily confined to the
project objectives and targets as recommended by the mid-term review and
subsequently accepted by project participants.
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A. AGRICULTURAL RESEARCH COMPONENT

This component constitutes the largest and most diverse group of
professionals, both expatriate and Somali personnel funded principally by:
USAID, World Bank and GSDR (eight ministries), along with IFAD and ADF,

The present scope and complexity of personnel are illustrated, in part,
by Table 1. These workers are located at the Bonka Station and the
Project Management Unit (PMU) in Baidoa. Efficient offices were provided
there in 1986. Also provided are appropriatec labs for soil research,
crops, pest control, a library, computer facilities, seed processing,
seed storage, field implements and equipment {(ranging from a l0-row self
propelled combine, and huge tractors to experimental - size row planters,
hand tools and animal-draft implements), machine storage fjarns, fuel
storage, vehicle repair shop and spare parts, meteorologic eguipment, a
permanent electrified boundary fence and personal computers.
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TABLE 1

FINAL BUDGET OF USAID SUPPLIED FUNDS

U.S. § 1,000

Technical Services and Studies 6,322

Commodities 3,886

Participants 435

Other 28

Total 19,671
TABLE 2

USAID FUNDED TECHNICAL ASSISTANCE

Percent

59.2

36‘4

4.1

0.3

100.0

Person Years

1. Agricultural Research Component
A. Criginal Team
Agronomist (Chief of Party)

Seed Special.ist
General Services Specialist

B. Second Team
Entomologist (Chief of Party)
. Research Director/Sr. Agronomist
- Soils Specialist
Agronomist /Computer Specialist
Farm Systems Economist
Farm Superintendent

11, Veterinary Services Component
Veterinarian
111, Consultants

v, Total
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TABLE 3

USAID FUNDED PARTICIPANT TRAINING

Number of lartiraivants

Long-term Training

Agronomy 1) 5
Seed Production 1
Crops 2) 1
Plant Pathology 2! 1
Veterinary Science 3
Range Management 2
Poultry Science 1
Agricultural Economist 1
Vehicle and Engine Maintenance 1
Total 16
Short-term Training 11
Note: One participant, the vehicle and engine maintenance candidate,

went for a two year non-degree training program. The poultry
science participant received a B.S. degree. All other long-term
participants were masters degree candidates.

1) Two agronomists did not return to Somalia.
2) D4d not return to Somalia.

-
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TABLE 4

PERSONNEL LIST

BAY REGION AGRICULTURAL PROJECT AT RONKA, BAIDOA

_Section

Personnel and Administration
Computer Training
Regional Ag. Coordinator
Regional Ag. Coordinator Asst.
District Officer
Clerk
Messenger
Driver
Spraver
wWatchman
Other
Farm Operations
Farm Superintendent
Farm Manager
khest. Farm Manager
Driver
Wat chiren
Cther
Plant Protection
Researchers
Services-heads
Sprayers
Others
Sorghum Improvement
Leaders
Researchers
Technician
Advisor
Agronomy

Expatriate

Dr. Hedera Portef

Mr. Neles Anderson

Dr. Robert Lavigne

Dr. H. Porter

No. of Somali Personnel

BN NS W

N~ wwmn = |

wn | = ooN
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TABLE 4 (Continued)

PERSONMZL LIST

BAY REGION AGRICULTJRAL PROJECT A% BONXA, BAIDOA

Section

Grain & Legume 0Oil Crops
Reg. Officer
Technician

Forages

Soils Leader
Researchers

Dryland Cropping Systems
Advisor

Off. Station Leader
Researchers

Animal Traction Leader
Researcher
Collars
Equipment
Animal Care

Research Director

Farming Systems Analyst

Total

1) All expatriates, with the exception

Expatriate

Dr. P. Porter

Dr. G. Eagletonl) -
Dr. G. Eagleton

Dr. G. Eagleton

Dr. Grant Richardson
Ms. Julie Howard

BEST AVAILABLE COPY
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of Somali Personnel
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Approx. 110

Some are on leave
Some names appeal
twice. Ms. Howarc
staff was unliste
15 were identifie
wormncn, 4 as techr
cians or better.

of Dr. Eagleton, were USAID funded.
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All the above have been installed in and are functioning to conduct the
mandated applied research at the Bonka Station and on cooperating farms
in the four districts of the Bay Region.

The importance of maintaining continued support is €ramatically
illustrateé by the bad example cof deteriorating facilities (and therefore
function) on the other side of the road from Bonka, namely the extension
service, known as AFMET. .

There is concern among the expatriates about continuity of research and
services after Sept. 1988 when the project is scheduled to terminate.
There have been changes of personnel and continual upnorading of
professional capacity as Somalis return from long-term educational
training. A return rate of only 69 percent is appalling. Hopefully this
will be rectified by measures recently taken to assure return to this-
research station, .There should be Somalis with graduaie level training
plus two years of on-the-job training in every significant position of
each section before expatriate departure. Adequate funding of operations
and maintenance after expatriate departure may still be a factor for
furcther consideration.

1. SORGBUM IMPROVEMENT SECTJON

2s Gocumented in Table 2, sorghum is by far the most widely grown crop in
the Bay Region. It is also the highest yielding rain-fed grain crop in
Somalia. It was expected that, before the project was completed, one or
more exceprtionally productive varieties of sorghum would be released from
the several seacsons of trials, so as to appreciably enhance food and feed
production, but this may not happen.

The Sorghum Improvement Section was the largest at the Bonka Station
during the first years of the project. As noted in the end-of-term
reporz of the previous Directcs of Research, thi: 12rgest program of the
agriciltural component was the least productive. This was attributed to
inefficiencies and lack of dedication by the leader of the section., No
end-of -term report of that leader wes seen by the reviewers, but the
explanation by the Director of Research seems plausible, and was
corroborated by interviews with present pgrsonnel.

The terminal report of the Director of Research also stresses the
potential impact that a break-through of a superior ¢zrghum would have
after being seed-increased at the "100 hectare farm® (soon to be
increased by 50 ha in anticipation of crop releases through these
research efforts). This report, plus interviews with others, indicate
that the previous Direztor of Research was & man of vicion, energy and
hope for positive contributions from the research and extension
activities via the efforts of personnel of the agricultural component.
Ris hopes, specific to sorghum varieties, were that hybrids adapted to
the Bay Region would be the solution to higher and more dependable
production in Somaliz ac they have been in other parts of the world.
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TAKLE §

PERCENT OF CULTIVATED LAND PLANTED TO CROPS AND
CROP MIXTURES FOUND "IN THE DISTRICTS OF

Crop or Crop Mixture

Sorghum scle
Sorghum Cowpea
Sorghum/Mung bean
Mung bean/Cowpea
Mung bean®**
Cowpea**
Groundnut**
Sesame**

Maize**

Sole crops
Intercroppec

*Bzidoa district:
*B/Kakabz district:
*Q/Dhere district:
*Dinsor districc:

SS9 02

28

= 33

32

: 28

BAY REGION, GU 1987

Bajdoa* B/Hakaba®* Q/Dhere* Dinsor®*
39.2 69.0 25.4 €0.0
44.4 22.1 32.0 7.4

1.0 .0 .0 .1
.8 .0 .0 .0
.1 At .1 .0
o1 .4 .0 1.0
.9 2 .2 .1
.0 .3 .0 1.0

8.0 .0 10.0 o2

48.2 70.1 65.7 92.1
51.6 29.9 34.3 7.9

**  21s0 occur in mixtureg; more data are available in Farming Systems
Section Report of Deyr 1987, Tables 3.9.10, also 11, and 12

-
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Selected sorghum hybrids freguently outyield other varieties and locally
grown sorghum. Presently, insufficient data are available, and yields
are too varizhble to predict for certain that the added cost of continued
resupply of hybrids will be economic in the Bay Region, but this has been
demonstrated many times in many parts of the world. Exceptions are
unknown. '

Currently, sorghum variety trials (including hybrids) are being conducted
in an efficient, discriminating manner with fewer personnel, on lecs
land, but with greater assurance of selecting the most appropriate
varieties for both the Gu (longer rainy season), and the Deyr (shorter
rainy season). Trials are now being replicated 3 or 4 times to assure
that statistically significant differences between means of varieties
will be obtained under "normal® circumstances. Varieties are segregated
into: short term, preliminary screening; elite trials, after inferior
entries are discarded; advanced trials at the Bonka steticen: and

off-station testing, cn various furms threcughout ute gy kegion.

Presently, however, all plots on-station are sprayed to control stem
borer. 1In elite or advanced testing a split plot of no borer control
should be employed. 1In the event that borer control is not economical it
may be necessary to discard overly susceptible varieties.

Future progress in this section appears likely to be excellent.

hgronomic variatles such as seed treatment effects on seedling emercence,
spray for borer control, effects of tilling to incorporate stems for
borer control, effects of stem removal from fi=2lds on rainfall
infiltratijon and nutriert recycling, and also crop rotation for borer
control are being studied in an effort to ernnance sorghum production.

2. SOJL IMPROVEMENT SECTION

Best prospects for crop production occur when &all constraints are lifted
in a complzte maznagement package, as advocated in the philosophy of the
Green Revolution. Previously, low rainfall was viewed as a prime
constraint, or limiting factor for sorghum production in the Bay area.
Differences in rainfall between the Gu and the Deyr seasons are still
recognized, but the constraint of low phosphorus availability is now
being viewsd as being very important; sometimes as most important.
Lebieg's ®Law of the Ninimum® applies here; i.e., the barrel will fill
only to the height of the shortest stave. If moisture is limiting,
adding more phosphorus wen't help.

The clay soils of the Bonka Station have been charactzrized (P.M. Porter
et al.. Sept. 1987, papsr presented at Addis Abata, Eilicria) as brown to
dark brown vercisols. Tre expandable rontmorillcnite ciay-dominani so0ils
reworks the soil surface so that it does not crust as it dries, but
remains soft and ic easily worked for planting and weed control. Drying
cracks may be 2 m deep, but rapid swelling after wetting limits
infiltration. Moisture holding capacity is large, but not all of the

moisture is plant-available.
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Cation exchange capacity is high, organic matter and conductivity (salt
content) are low. Calcjium content is high and sodium low. Phosphorus
and zinc are low. Soil pR is commonly about B, but iron does not seem
deficient. Phosphate fixation capacity is high. Potassium is high and
sulphur is moderately low. Chemical analyses of soils of the region and
single element deletion tests in these soils confirm that N and P are the
prime limiting nutrient elements. Nitrogen fertilization usually
enhances P uptake and plant growth. Hence, diammonium phosphate (DAP)
would appear advisable, particularly if applied to minimize soil contact
thereby avoiding fixation. It must also be applied at & depth where
there will be moist soil (under an eventually &:y suriace) in proximity
to the seed, where plant roots will reach the locel :mnceniration of P,
yet not be injured by the concentration of amhmonium ions. This can be
done mechanically as °"band placement®, or a hand-applied equivalent
operation.

This classical agronomic theory was supported in several field trials,
particularly with sorghum. Certain data suggest that farmer fields in
the Bay Region may not be as P deficient as those of the Bonka Station.
Sufficient data are not available to ascertain the ecroncmic feasibility
of this scrt of chemical fertilization, #ven though research with very
low rates of banded DEF €licited positive responses from sorghum.,
hAdeguzte moisture is still & necessity, but this treatment may save CIOES
in a merginal moisture situation. It may also greatly increase yields in
good moisture situations.

Mogerate rutes of qoat and cow manure application each increased sorghum
yields in research trials, but camel manure ¢id not. Yields of a crop
following the one that received the manure initially are being
evaluata2d. Residual nutrients from either fertilizer or manure
epplications might enhance yields and hence economic feasibility.

3. LEGUMES AND OIL GRAINS SECTION

Tnis research included varieties of cowpea, mungbean, peanuts
(groundnuts) and soybeans, all of which are edible legumes, and all but
the last are grown in the Bay Region, on a very limited basis.
Safflower, a non-legume 0il crop is also grown locally. O0il is
press-extracted locally from peanuts, safflower and sesame and coulé be
extracted from soybeans also if locally adspted variciiszs were
avajleble. «Cultivars of ihese species (except c€e:are; are being tested
at Borka by an all Somali team. ' o

From 70 mung bean varieties tested thus far, one particularly early
maturing variety called 'Filsan' was released, and found favorable
acceptance by local farmers. -

In comparison with 25 cultivars from ICRISAT, thg local type of peanut
proved best.
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In one trial a soybean entry produced 2150 kg/ha;’a very respectable
yield. Subsequently yields have not exceeded 800 kg/ha. Specific
rhizobia bacteria are needed for soybeans and this may be limiting
production of this otherwise high-potential crop. The other leéumes
mentioned above are promiscuous; i.e., nodulation occurs with various
local commcn rhizobia.

Ssafflower has been yielding well at Bonka and is being seed-increased on
the 100 ha farm. Spacing trials have just been initiated to determine
optimum population per unit area.

4. PLANT PROTECTION SECTION (Entomology)

Insects of major crops are dealt with in two modes, research and
service. Resistant varieties are of prime concern and are sought through
crop trials conducted by others and also ia farrer's fieids. Obtaining
borer-resistant socrghum appears unlikeiy, for thsie .Asects are notl -
host-specific, and may survive in other larga stemmed grasses as well "as
in sorghum. The absence of sorghum from an area does seem to reduce the
incidence of borers in subsequent crops. Crop rotation with non-grass
crops such as legumes and certain oil-seed crops would deprive stalk
borers of habitats essential to their survival until the next suitable
crops ar< available. Four months is the critical survival duration for
the pupae in this environment. Beyond that, they desiccate.

Similarly, removal of sorghum stems following grain harvest deprives
borers of habitat for the diapause pupae to survive. Stems are scrnetimes
removed by farmers, partially or completely, from some fields or parts cf
fields., All fields are gleaned by grazing rattle follmwing grain
harvest. Stems may also be tilled into the soi1l thus depriving borers of
habitat .

Problems arising from these strategies relate to the fact that although
the sorghum leaves are nutritious, the stems are much less beneficial to
livestock. Also, farmers presently lack means to till the soil
sufficiently to properly incorporate the stems of sorghum or maize into
the ,s0il so as to appreciably reduce the borer population that may attack
the negt crop of those species.

Loss of production from early borer attack, inducing "dead head"® (by
consuming the apical meristem that generates the seed head) is reduced by
preferential hand thinning of afflicted seedlings. This, however,
necessitates the use of more seed at planting, and more labor. The
thinning operation consumes time during the critical weed control period.

The ssrvice aspect of tric section involves mairtainiZj tiorveillance of
crop insects, reporting on méssive outbreaks of <Crickets and such,
supplying poison baits and spraying farmers' fields on a demonstration
basis.
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5. ANIMAL TRACTION (AND FORAGES) SECTION!)

This is the youncect scction cf the Bay'Regzon hezirusiuzal Develocment
Project. Originally the project called for the inclusion of a forage
aspect. This would be logical because working animals require quality
forage, and indeed should also have grain to provide energy for full
working efficiency. Only preliminary efforts with two species, leucaena
{Leucaena leucocephala) and alfalfa (Medicago Sativa) have been made to
date. No data were seen relating to the alfalfa work.

Leucaena is a drought tolerant woody legume whose foliage provides an
abundance of high quality feed readily consumed by &) <lasses of
livestock. It retains green foliage 11 months without rain at one
location in Somaiie. It requires no inoculation and has been started
from scarified seed (which it produces abundantly the second year) at
severzl locations in the Bay Region. It must be proizcted from grazing
in the seedling stage and even after it matures, goats strip its bark and
regrowth must come from buds at the soil surface. It will produce
firewood if rot cut or grazed during a season. It is used in alley
cropping co provide nitrogen to associated crops, but it does deplete
sCil moisture. it should be used as windbreak to reduce
evapotrenspiration in a modified (5 m wide rows) alley crop system with
sorghun or other crops sown hetween. Other forages such as sweet clover,
alfzlfa, stylosanthes, elephant grass, Brachiaria spp., buffel grass and
Androrpogon gavanus should be considered.

Animel traction has peen long advocated, but not readily adopted anywhere
in Somzlia, probably because of the prevalence of nomadism. People are
now using animal traction more and more freguently particularly in the
form cf Gonkey carts wherever there are roads throughout the Bay Region
and elsewhere in Soralia. Conditions seem mere appropriate than ever to
succeed 1n intreoducing animal vracticn for crop-farming.

Asice from efforts of this section, animal traction is being demonstrated
bty the Ex:tension Service in the Bonka area, and by the Off Station {on
farm) work supported by the World Bank.

Camels, bulls, heifers, cows and donkeys have been used successfully in
Somalia (cn a very limited besis) and more freguently elsewhere for draft
purposes 1n crop farming. The first two classes of livestock are bertter
suited for heavy work including soil tillage, but they are export
commodities. Also, no-till, or minimum tillage may suffice for some
cropping c£ystems in the BRzy Region.

Weeds are a serious cocnstraint in any cropping systcm. They compete for
both nutrients and moisture thereby reducing crop production and
contributing to the 1 of 3 Deyr crops failure (short rainy Season), and 1
of 4 Gu crops failure (long rainy season). Weeds also harbor pests,
diseases, and insects, they impede harvesting, contaminate the harvest
and perpetuate themselves all too efficiently. The area cropped by a
farmer is limited to the area he can weed, even though half of the

1) The technical assistance to this section was not provided by USAID.
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farmers of the Bay Region hire help for weeding. Lzabcrers use a hoe

called a yambo. Its blade width is approximately 10 c¢m and its handle is
from 50 to 125 cm long, and they are relatively light weight. In the non
crusting, low density montmorillonite clay of the Region, a blade width
of 15 to 20 cm would te more efficient.

It was estimated by trials in the region that one man and a cow pulling a
cultivator in a sorghum field of the Region could weed an area egual to
that of four people using yambo. This estimate would appear to be
conservative if the cultivator was a good design and the animal was in
good condition, properly harnessed, and well trained.

6. FARM OPERATION SECTION FOR RESEARCH AND SEED INCREASE AT BONKA

The project constructed facilities at the Bonka Research Station make
possible proper operation and maintenance of eguipment for tillage,
planting, weeding, control of insects, and plant diseases, seed
processing, transportation, research and seed increase efforts for the
entire project. The need for seed increase, however, thus far has not
come close to the potential of the farm. An estimated 2 ha of the newly
released Filsan is being increased to be given awayv, znnther 2 ha of
safflower, &nd severel h:z of sorghiun oi no par::cCule: variety aré grown,

hlthough the farm appears quite uniform and level, a land plane was
employed and the fields are large and in good form for either research or
seed increace. Evidence of gullies develonped from recent heavy rains
indicate that hill and sheet erosion have also occurred. Signs of the
latter were obliterated by plowing and harrowing, but the need for
shallow terracing and gr&ss water-ways is apparent to safeguard the land.

Frior problems with crop losses and irreguiarities :In research plot
yields because of pilfering and foraging by passing herds hLave been
greatly alleviated b the construction of a permanent perimeter fence
consisting of stee]l posts and multistrand parbed wire and smooth high
voltage wire. Small animezls ere easily cissuaded by this fence, but
camels are less affected by the electric shock, hence the need for the
barbed wire. A high-tensile-strength wire suspension fence with heavy
duty corner posts, widely spaced, intermediate posts, and frequent light
weigﬁt spanners mignt have been more appropriate for land as level as
thet &t "the Bonka Station. :

An efficient planting system has been developed, particularly for large
scale operations such as seed increase. The °®100 hectare” farm is
essentially fully plantable but the plan is to expand into an additional
$0 ha. This is ambitious, particularly in view of the fact that there is
not that much strikingly superior material to be increased in the near
future. Filsan mung bean is the only release of the project thus far.
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The planting system is based on clean plowing, row planting with
diammonium phosphate for scorghum, maize and safflower but triple
superphosphate for legumes. Both types of fertilizer are banded beneath
and alongside the rows of seed.

Planting has been standardized as follows:

Sorghum - 75 cm rows, 57,000 plants/ha, 5-7 cm deep with press
vheels. ]

Legumes - 50 cm rows, 120,000 plants/ha, 4-6 cm deep with press
wheels. '

Safflower - 7 rcw beds, 18 cm between rows, 50 =m between beds,
The 'proper plant density for this region is being
researched.

Experimentation with deep tillage designed to increase infiltration ang
moisture retention/root penetration has recently been initiated. This
will continue with heavy tractors and chisel plows. A subsoiler should
be procured for this purpose. )

Presently, s0il penetration is such that a 4 mm diameter steel rod can
easily be inserted to at least 75 cm.

Resupply of diesel fuel presents occasional problems. Relief is planned
via increasing storage capacity through burried tanks. Lack of
replacement parts has disabled the largest tractor. A shipment of
fertilizer 4id not arrive in time for one planting season. Inoculum was
not available for this season's planting of soyhezn=.

These types of difficulties arise in spite of a kaan zwareness for the
need to plan ahead.

7. FARMING SYSTEMS SECTION

This activity was mentioned in the original plan but was.not executed at
the nutset. & two-volume report entitled Socioeconomic Baseline Study of
the Bay Region was made by a four-man team from the University of Wyoming
plus Somali cooperators, and is dated December 1984. %This report dealt
extensively with sociological and anthropoclogical aspects and did not
guantify crops parameiarc sufficiently as tc constitute a base-line from
which to measure progress and the impact of the project.

Only in the past year was an effort begun to obtain such essential crop
and livestock data through continuous systematic surveys of the farming
operations involved, marketing practices, personal preferences for crops
and varieties of crops, differences among the districts of the Region in
terms of area planted, seasonal labor supply, and year-to-yéar variations
in yields, acceptance of new recommendations, ett. These data are
admittedly short-term thus far, and hence of limited use for the
assessment of impact and accomplishkments of the project such as the
release of Filsan or the use of seed treatment chemicals. Both of these
recommendations were favorably received, according to the survey.
Quantification, however, is still limited.
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Survey forms currently being used appear quite detailzd., and data
contained in the 14 pages of the semiannual survey questionnaire have
been computcrized, and over time print outs should show trends
attributable to project objectives and interactions with seasons, .
rainfall, narket price, cost, area of specific crops, numbers of each
class of livestock, in total or in each district of the region, etc.
Comparisons may be made with the earlier report of 1984, but the more
guantifiable data indicating project impact is yet to come.

The need for training and close supervision of survey takers was guite
evident, as was the instilling of diligence and perseverance into young-
Somali extension agents working in the 4 districts. The detailed format
and strategy for data accumulation, compilation and analyses of the 14
page survey to be conducted have been worked out. The twice yearly
survey will be increasingly appreciated as a source of baseline
information with the passage of time. The format of the gquestionnaire
should be upgraded periodically as critical review vil! indicate and
interests vary. ’

Excerpts from the first survey include:

a. Reports by farmers on Filsan mung bean :iegarding quality
characteristics: shelling, cooking, taste, yield, earlier selling
pPrice, and pest resistance are all overwhelmingly positive.

b. Crop and livestock problems can be documented and sometimes
guentified.

c. Land tenure formg indicatec that 2/3 cf the land was inherited.
Corrected estimates of land holding indiceate an average of 8
ha/farmer. 94% wznt more land. Walk 32 minutes to their farm.

d. Farmers, particularly on sloping land, practice bunding to allay
water erosion and increase water retention.

e.” 0Only 1 farmer did not plant by hand (using a yambo) in random hills,
he used animals to open a furrow.

f. For most crops 1/2 of the farmers save their own seed. They plant 10
seeds/hill, thin out seedlings including those showing dead-heart of
sorghum, leaving 4 or 5/hill.

g, They try to weed each field two times, but their fields are so
extensive in comparison with the labor available, that 11 percent of
the land is not weeded at all. Wild lettuce was the worst weed by
far on essentially every farm. -

h. When interviewed, farmers 2xpres.ed more ccnceil. 2ver insecte and

diseases than they did over weeds. HKowever, weeds are probably a
more serious threat to yields than are insects and diseases.
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Predator damage: 31% of survey farmers said that warthogs were the
most serious problem, 23% porcupines, and 37% birds including wild
guinea fowl (beautiful blue-gray birds that are delicious to eat).
They also attributed some crop damage to domestic animals.

Sorghum is stored unthreshed in bakaars (cley pits). Rats and
insects are problems. The extent has yet to be specified.

Several times sorghum varieties (about 7) were introduced. Wyoming
agronomists introduced varieties in 60's, and FAO in 70's. 20% of
the farmers had tried introduced varieties.

rlmost 1/2 of the farmers interviewed had used seed-treatment
chemicals in the past season and farmers on average said that they
would be willing to pay So.Sh. 25 for a 90 gram packet.

They do not use pesticides in Bakaars. They 4o not know the
potential damages of certain pesticides. Farmers have never used.
inorganic fertilizer.

84% of the farmers penned animals at night in their villages rather

than in fields, where manure is needed. Only 4% hil used the manure
on cropiand.

Half knew that manure was good for crogs.
16% had experienced tractor-clearing.

8% had used animal traction in past, but only 3% in '87, even though
30t had observed the use of animal traction.

93% use animals to transport material. Donkeys .ummonly pull carts
in town., Farmers use camels to carry loads, but men do not ride
camels; only pregnant women and little children and the very aged may
ride without shame.

In recent years AFMET (Extension) and BRADP (includes Wyoming) used
sbrghum stalk removal for insect and disease control as well as
stored feed. 59% of the farmers participate in this form of pest
control.

vmarket data for various crops are being accumulated in a format that
facilitates computer processing to develop a quantifiable baseline in
time.

Cowpea yield data are more difficult to obtain because cowpeas are
picked periodically by women and children. 32% of the farmers who
grew cowpeas sold some in the market.
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v. Labor records are more difficult to obtain than crop data. But it is
quite clear that the most critical shortage occurs during weeding.
This Jjustifies increasing efforts to encourage the use of animal
traction for cultivation to control weeds.

w. Land clearing (from brush in the Bay Region) is the least freguent,
but most expensive agricultural operation. Weeding is the next most
expencive per operation, but it is the most frequent. This is
followed by harvesting, and lastly, planting costs, both of which are
normally once per crop.

x. Extensive data are now available in this recent su-vey about
livestock. Cattle are the most commonly ownad and were the past
frequently s0ld during the sucvey period probably because of the Der
1986 ~ Jilaal 1987 drought. Goats are second most commonly owned
livestock. 46% owned camels, 17.7% sheep, and 12% owned donkeys.

y. Weekly market price data will help to determine need for storage’
facilities and in determining the importance of agricultural

diversification.

2. White maize, cowpeas, and mung beans are more available in the Baidoa
area of the Bay Region.

Mach of the data included in the present evaluation were taken, in part,
from the survey reports of this section.

8. OFF SITE (ON FARM) AGRONOMIC/ANIMAL TRACTION TRIALS 1)

Trnese activities, sponsored by the World Bank in cocllaboration with the
Somali Extension Service, entail crop speciecs and fertilizer use on farms
throughout the Bay Region. These trials are in concert with project
efforts and the animal traction/training demonstrations of the Extension
Service. The one trial site visited by the evaluation team and
accompanying researchers was on a farm that had been extensively cleared
by bulldozers and wes free of bush. A grass, approximately one meter
tall, dominated perhaps 100 ha that could be seen from our vantage

point . This appeared to be a wild type of Sudan grass (Sorghum

bicolor). Stems of this grass are fine enough to prohibit oviposition by
stem borers, and soft enough at the wet-seed-stage to be quite digestible
to livestock. This could be harvested (even with a sickle or sythe) and
cured to produce hay of far greater nutrirional value tpan sorghum stover.

1) The technical assistance to this section was not USAID funded..

-
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9. CONCLUSIONS It is undersizndabl: thet rescarcy o¢ rangeland ' .
management was eliminated from the scope of the project at mid-term, but
it is unfortunate that rangeland survey data were not obtained. Species
identification and occurrence data are needed to determine trends in
livestock carrying capacity, particularly as impacted by improved or new
roads andé wells or wars (watering holes). This would also facilitate
decision making regarding the development of a forage program, expansion
of crop farming, livestock production and dryland farming versus
irrigated land development. The latter area appearc to be limited by
river volume to about half the irrigable lanc between the two major
continuously-flowing rivers of Somalia.

The Sorghum Improvement Secticn should better be known as the sorghum
selection effort. Breeding should not be an important goal, but the
selection from available varieties of higher yielding, better adapted
sorghum should achieve the stated project goals more guickly. Many
nations of the world are now beneficiaries of selected hybrid sorghum.
The egronomic superiority of selected comrmercial hybrids has been widely
éemonstrated, but data to test the logistics or economic feasibility of
this tactic for Somalia are still lacking.

L
Similarly, soil improvement via the use¢ of phosphatic fertilizers, with
or without nitrogenous fertilizers, is of concern. Data &re neecged to
getermine if the demonstrated yield ancé quality increases are of
sufficient magnitude and durstion to justify their recommendz-ion in the
present or future economic frazmework., Clearly the best package cf
agronomic practices is one which minimizes the most constraints.

Tne enhancemant of lecume and 2ilseec grain prafucticn .11 have to ocou
threugh varisty selectiun of Dresentliy Grown C°¢gs BUt new specics thood
be included in expand:=d efforts in concert witn soil improvement
pracrtices and further &ttention to plant protection mezsures in the field
and in storage. 1Increzsed areas of these crops diversify the
agricultural base and fecilitate crop rotation opportunities., O0il
extraction technigues and facilities as well &as consumer preferences and
prpduct marketing have been addressed by project activities.

e

rs tion and selection of varieties with superior insect ané
Cisezse res ence fecilitates plant protection, in that reliance on
insecticides and fungicides should be diminished to the extent of being
used only in excegptivial instances, such &s unanticipated outbreak. The
vse of seed treziment chemicals constitutes an exception. Trneir
widespread routine use it commonly regarced as a worthy investment,
cheap incurance, and only objectionable when ingested.

Weed control is e prime constraint in crop production aroung the worlad,
and rightfully should have been included in the project, perhaps as a
part of plant protection activities. Passive recognition has been made
of weeds and weeding in project reports, but actively seeking innovations
via research was not a focus.
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Several signs indicate that the time is right for overcoming the lack of
application of animal) traction in Somalia a5 a means of increasing crop
production. This is most promising a2s a means of alleviating the
consiraint of weeding on the area of crops planted and harvested.
Spin-offs will include the manufacture of animal drawn implements and
barnesses, the increased value of trained animals, increased demand for
guality forage, fodder and grain {essential for working animals) or the
release of people for the purspit of wmore rewarginn wu'¥ DY the luxury of
Jdeisave and & better standard of living.

Critical to the essential rescearch tonducted and services rendered to
attain the project gou2ls is the proper developm=nt ..7 .facilities and
their maintenance plus that of land and equipment attained for project
activities. An impressive amount of planning went into the Bonka Station
to form an environment conducive to the conduct of research,
seeg-incCreace and on-the-3jor training Hf young Somzli senior staff and
scientists. The investment by multiple Bonors was appreciable and should
ao: be zllowed to Geterioyate prematurely as has happered at i1he meaiby
Ixtension Service facility. The pay-off of the investment ljes in
continued operations when research break-throughs are expected in the
form of nex and better £1opt thet &3111 be increased a#nd released to the
farmers who will employ more £Efirient aCronomic practices to further
enhance TIOr rIBALTtizm snd guality.

Present farming Systems sorveys, only a yezr old, are providing better
tascliue 2&8t& particularly pertinent to the goals of the project.
Previous baseline studies were not sufficiently specific, nor
guentitative concezning Crop production. Unfortunitelr, the present
scrvey hear not yer accunelated suffirient deta o 2cz7se the tortsituiicn
of p-roject &ctivities to CGate. Sarvey éats do, however, indicate
Birecrions that research should take, needs that should be met and the
likzlihood that recommendations may be followed.

8. VETERIRARY SERVICES: The purpose of this compdnent was to

Etrengthen the veterinary services of the Bay Region. The mid-term
review recommenied that this activity be continued. However, the
services of an expatriate veterinarian were to be reduced from five years
to four and thrat the epidemiologital survey and expension of the
vererinary laboratory were not deenmed necessary. The project paper
propos«<d that two moiile vaccination teams De established tO vaccinate
cattle and that yura) dispensaries be buailtr throughout the region,

Three mobile vaccination teams have been equipped aith vehicles, camping
gear, kerosene fueled freezers and portatle corrals. Since the mobile
teams began their operations they have vaccinated, on the average, about
242,000 cattle per yeer. ¥Fourteen dispensaries were built (seven with
PL-480 counterpart fundsi\by the project and two European Economic
Community built Aispensaries were taken over by the Veterinary Service.
These plus those established in each of the district veterinary office
and one in Bbaidoa makes a total of 2D dispensaries in the region. Since
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these dispensaries opened their doors they have treated annually an
average of 553,000 animals for various diseases. All of the dispensaries .
have not been staffed because of a shortage of veterinary assistants. &
proposal has been made to select someone from the local community and

give them special training to staff the more remote dispensaries.

However, the Ministry of Livestock, Forestry and Range (MLFR) does not
agree to this. They maintain that only veterinary assistants are capable
of filling these positions. The feasibility of using locally hired and
trained dispensors should be thoroughly investigated.

When project funding terminates it is imperative that user fees be
established that cover total costs so thar adeguale« ancunts of drugs an@
vaccines can be maintained in the region. . o

C. ACCESS ROADS: The cost of constructing roads in the 2ay Region
proved to be more costly than what was budgeted in the Project Paper.
Trerefore, the mid-term review recommended only 300 kilometers of roads
instead of 500 kilometers be constructed. The amount of track to be
improved was maintained. The revised budget has been met and the quality
of roads constructed is adeguate. To accommodate the passage of rain
water trom one side of the road to the other the roadbed et these spots
wzs lowered to original grade. Some of these areas ~=re paved with
rip~rap and some with concrete and still others are y&t to be
constructed. A conttact has been let to complete construction a2t these
spots and repair some of those that have been washed out by heavy rains.
The orojec*t is still constructing trecks it this activity should be
coroleted by the time the pro)ect ends.

The Bay Region now hes zn adegquate road systam to serve the agricultural
producing areas. Fkowever, a program of rou:ine maintenance must be
adopted if these gravel surfaceé roaas are to remein useful.

D. WATER SUPPLY: Tne Project Paper proposeé that water availability be
increased in the Bzy Region through the crilling of 100 borehcles, 10
hané dug well and four wars. Sixty of the boreholes were to be drilled
on the limestone plateau and the remeiring in the basement complex.
However, the drilling experience of the Comprenensive Groundé Water
Devedopment Froject in the basement complex indicated that there was no
hydrogeologicel besis on which to select sites where drilling had &
reasonable chance of success. Thus subseguent 6rilling wes to cccur only
on the iimestone plateau.

Approximately 100 boreholes heve becn drilled. Feriy o these unre
unusable. Of the producing wells 50 were drilled by the CGWDP. Some of
the wells have hand pumps, some are engine driven and one is wind

driven. Nine wars have been constructed and ‘21 rehabilitated.

Considering that the basement complex appears not to have sCUOitable
aquifers the project has basically met its targets in this component.
However, some of the pump sets that were installed had weak engine
supports and failed in operation. Earlier models from the same
manufacturer were built with heavier frames and €12 ot have this problen.
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The constant wind during the dry season in the Bay Region should be
suitable for wind drivsn pumps. The one that wazs installed at Baidoa for
research purposes operated for only nine months. The fan shaft sheared
and has not been repaired. A program should be introduced for testing
the fezsibility cf using wind driven pumps especially on medium yielding
wells.

All these water sources need a viable maintenance program if they are to
remain productive. If WDA retains the responsibility for operation and
maintenance a user fee to cover all costs must be initiated. An
administrative structure must be put in place that sees to it that the
fees are used for the purposes for which they were collected. Another
possibility, and probably a more viable one, is to give operation ang
maintenance responsibilities to the community using the water source.

E. TRAINING: USAID funded 16 advanced degree candidates and 11
short-term trainees. Of the long-term trainees five Gid not return to
Somalia. Thus, the return rate includina the only cne ctill in trainirng
is €% percert for long-tcrm participants, which s abee che averz-e for
all USRID funded projects in Scmalia. Tne project paper proposed 26
student years of long-term training or 13 participants (two years for
eacr. MS degree). Not considering the four thet failed to return the
USARID supported training was two degrees above that what was originally
rlanned. In adcition to the above treining the Wnorld Bznk funded 2b
trainees and SAFGRZD one.
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VIil. CONCLUSIONS AND RECOMMENDATIONS

The diffizulties of coordinating and implementiag 2 meitidonor integra:ed
rural development project are well known. This project did not prove to
be an exception. Most project components were two to three years late
getting started requiring that the project be extended three years.

The project &s originally designed seriously underestimated the cost of
road building. This required that the road construction target be
r=3uced from S00 kilometers to 300 kilometers and confined to serving
current and potential crop producing areas only. Even though
significantly reduced the roads that were constructed should stimulate
agricultural production and the area under cultivation assuming
appropriate policies are in place. There are now indications that the
area cultivated has already increased along these roads,

Well drilling also proved to be more costly than expecteé. Rlso, a
suitable aqguifer was not located in the basement comglex and only a. few
wells were developed in this area. To compensate for this, to some
extent, more wars than were planned were constructed and 21
rehabilitated. The number of producing wells on the limestone plateau
are about wha: was planned.

The modest veterinary inputs into the project have resulted in a regionzl
wide Jow cost dispensary system and inoculation program. However, it hes
beer cifficult to stsff the more remote dicspensaries. The MLFR should
serijoesly consider training locally hired individuals to £ill these
positicne. User fees mus! be introduced so thet drugs ané vaccines will
continuge tO Le available in sufficient quantities following the
termination of project funding.

iccltural rescarch component was under i2¢is.<2., Technical

e was to be provided by two agronomisis (one each from two

nt Jdonors) a seed farm manager and an extension officer. An
ricaltarel resecarch program reaguires a full complement of resezrchers
if appropriate improved technology is to be forthcoming in a reasonable
amount of time. Following the mid-term review this team was
sicnificantly strenathened. There are pow three agronomists (research
cirector, soile agronomist and sorghum improvement agronomist), one
entomolongist, an &3ricultural economist, a dryland cropping system
advisor and a farm superintendent. This multi-discip:inary team has
established & socnd research procram. The program if continued will
result in improveé tschnology being identified ané developed for
&xtension to farmers. To date only seed treatment and an improved
variety of mung bean, & minor crop, are the only innuvations developad by
the research activity that are currently being accepted by farmers.
Intensive sorghum trials are under way but widsly adapted improved
sorghum varieties have yet to be identified. This is not surprising
since the current Gu crop is the beginning of only the third year of
meaningful research on the potential of sorghum varieties. Since sorghum
is the main crop in the Bay Region the project has not resulted in a
measurable increase in production per hectare.
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Cultural practices such as plant population, row spacing, water
conservation, fertilizer use (chemical and organic), animal draft power,
cultivator weeding and other plant protection measures are being
researched. The dearth of available soil phosphorous to plants has been
identified as a major constraint to increased yields. If future trials
on the research station and on farmers fields show that fertilizers are a
viable option for farmers in the Bay Region a fertilizer distribution
system will need to be established. Animzl draft power has the potential
to relieve the labor constraints experienced by farmers during soil
preparation/planting and weeding times. For this to be a viable option a
feed procduction program needs to be incorporated into the farm enterprise
so that the draft animals are in good condition when field work begins
with the onset of the Gu rains. Forage production :es==rch needs to be
incorporated into the program at Bonka. po e

To date there has not been sufficient overlap time of returned M.S,.
degree candidates with their expstriate counterparts. If the research
program is to remzin viable and results meaningful expatriates will have
to remain at the research station for several more years.

A ®Socio-econonic Baseline Study of the Bay Region® was completed
December 1964. Funds for this acrivity were provided for in the Project
Feper. The purpose of the study was to provide the rm! with an
information base adeguate for the design of project components and the
eveluation of ectivities throuch the life of the project. However, mest
of the information cethered was‘sociological and little economic &nd
Cugrtitative data are presented in the twd voclums report. As a result
the report has proved to be of limited use for project management and
eveluetion purpcses. In the future USAID shoculd approve survey
guestionnzires to enhance the likelihood that baseline studies will
provide the date &and other information that are needed.

Trie project wes o0riginally designed to include four Pilot Agricultureal
Development Units in areas reflecting differences within the region as to
soils, rainfall and relative importance of crops and livestock as a
source of family income. Each unit was to accommodate about 750 families
with 7,500 hectares for crop production and on-farm animal husbandry and
abou¥ 55,000 hectzres of rangeland to support off-farm livestock. At the
time of the mic-term evaluation it was decided to drop the FADU compconent
from the project beczuse of the absence of large tracts of land and the
éifficulties inherent in changing local grazing methods and customs
precluded allocating large range areas to any one qroup of farmers.

This, very likely, wes the right decisior. Range s;™rrovement and
long-term range uctilization should be & project in .t own right.
Rowever, research work on integrating :livestock and crop production
enterprises should have remained in the project because animal draft
power has the potential to relieve labor shortages which occur certain
times of the year. There may be a place for forage production in the
rotations now being researched. Draft animals require proper nutrition
if they are to be & viable source of traction.
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ANNEX

STATEMENT OF WORK

A. Analyze the original project design and any substantive, documented
modifications to that design to assess the adequacy of the original
project concept in addres:zing the development constraints as originally
identified. 1n particular:

1. Were stated ocutputs necessary ané sufficiant to achieve stated
outputs?

2. Were stated outputs necessary anc sufficient to achieve the
stated purpose? :

3., Did the stated purpose lead logicezlly to achievement of the

stated goal?

inal design arciccelat:zd in o losical, practicel ano
e

5. Wwere the roles and responsibilities of the various project
partvicipants (1.8,, cxfferent GEDk éentities, USREID, Contractor and
other donore) acdeguately defined and outlined?

B, Zscess the prelect's implementation &and relazive saccess in achieving
orjectives es desicned. To the extent thet implementation ano relative
gaccess have nnt followed cricinal ceszign, document 1-3s0ns for
divergences an &neclvze the impact of Civercences on oversll project
octcome. Informetion ané anzlysis presentec should inclucde but not
necessarily be limiteg to

2 If

1. #ss the project achieved its oricinally stated ovjectives
en attained with

not, why not? &nd 1f not, what achievements have be
what oevelopment significance?

actors (including various project components) inter-releted to
nhance or 1nnipit project success?

ties

—~

3. FKow have the various project particicente (i1.e., GSDk ent '
USkID, Convrector and other donors) con*rlbu*nA to projecet
achievements {or lack of achieverents)? ave the perticipants
contributed to the project's implementation as planned? (1In
perticular, have planned inputs been provided in a timely and
approrriate manner?) _
4, In gene:ral, what has been the overall impact of the project? 1In
particular, what hes been the project's impact on egricultural
procuztion? wWrat 1s the projected longer-t.rn impoct of the
agricultural ressarch on agricultural production in Somalia?
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C. Document key lessons learned from this project, both regarding design
anéd implementation, that can be applied to other development projects.
Provide conclucsions and recommendations which USAID c¢an use to improve
other development activities. In perticular, closg¢ incpection should be
made of the agricultural research recommendations developed by the
University of Wyoming and the BRonka Recearch Station. Evaluation
recommendacicns should be made as to the future direction this research
should take and its utility/spplicability to future and current USAID
projects. .

3. Evaluation documentation and reporting: The findings and analysis
resulting from Para 2 above will be presented in a concise, focused
report to the USRID. The main body of the report will concentrate on
overall project achievements, i.e., on tha integration of the parts into
the whole and the resultant impacts. Technical annexes for greater
detail on specific components or aspects of the project may be included
as necessary, but the report itself will discuss individual project
components only &s they relats to overall project progress ané impact.
The draft report will be modified, if/as necessary, to clarify points,
correct inaccuracies and/or inconsistencies, and enhance the presentation
of findings, based on discussions with USAID staff. The final report,
while reflecring appropriate USAID inputs, represents the evaluation
tezm's opinion and cennot be substantively changed by AID.

Roles and Respensivilities: To undertake this évaiua:ion, UssID
coires & four to five person team composed of the following: R USAID
ricultural Economist, @ REDSO Project Development Officer, an
ronowlst, a Ministry of National Plianning Rural Socioclogist and a

Tnis team will work together collaboratively unéer the genersl éirection
ofi the team leader to fulfill the statement of work and prepare the
evaluation report. The team will determine the civision of labor to
achieve its tasks internally based on the backorouids ané skills of the
various team merbers. The team also will establish its evaluation
procedures and scheduls within the perameters established by USAID.
Thése perameters incluge:

k. The tez1 will &l] be present and working cooperatively for no
less than tnree weeks beginning in Mzy 1968;

B. The team (individually and/or as & whola) will review relevant
project and other bsckground documents, interview appropriate project
participants (including selected beneficiaries) and visit major field
gites in order to gather information and form evaluation opinions;

C. The team will discuss its findings internally and reach a team
consensus regarding evaluation findings;
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D. No less than five days prior to the end of the evaluation period,
the team will present a draft report to USAID anfd Jebrief selected
USAID and Government of Somalia staff on the major findings and
conclusions on the team;

E. Based on the dibriefing discussion and cn writien comments on the
draft report, the team leader, with the assistance of the full team,
will submit a final evaluation report prior to departure from Somalia.

The team leader will report to the USAID project manager and will be
referred to the evaluation officer on matters of evaluation procedure.
Selection of documents, interviews, sites to be visited, etec. should be
determined jointly by the team and the USAID and the GSDR project
managers.






