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EEUTIVE tJAR 

.... This second and fiinl eVa1Uation of th'e ,(.- ...... ixed Farming Project r1FP)lanned. act ivit-ies .and -'ac-conp- i-h-urts me1 -- _ing he:l e;of . !i:.:,i(;
i en Urin ife of

the project, froin 
May 1981 to arch 1986, and tries to'evaluate the

accomplishments from the standpoint of sustainabiity and eriduring
 
valIue.
 

The Project objective, in general, was to integrate crop and
 
livestock enterprises, improve the well,being of,rura 
people and at,: 

6 , 'the same time assist the oovefhnmeGa ,GDT O) ,:it6 ' ': 

natural resource planning. : "! .' . .
 

At the Outset, there were numerous delays in getting the project
started. 
 The project paper was written in 1977/78; the project was

authorized in 1979 and funded in 1980. The first three project team
members arrived on 
site iin Ma 1981. An attempted coup to overthrow
 
the government in 
July 198 1caused additional interruptions and
 
confusion which delayed normal 
project functions for several months.
 

The scope of the project was rather broad as Indicated by the thrustof each of the six components which, by design, were to provide

emphasis and direction to development efforts.
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. +Project components d iSCussed in detail later'in 'the report are
 
isted here as fol lows:. 
 .. 

- ---------------------eJseEValiation-ClassiJicati6j and Cror~y4 dealing mainly with aerial photography,, land use inventory.- land 
,-. use mapping, and land use planning.­

2. 	 Grazing Area DeveLoment and Management concerned with 

improving the carrying capacity and conservation of rangelands
+t5through deferred grazingr,~ ~~6+s++",... 	 and supl menting. rnge with cropi d u. e s .. 	 , -7upeme :W 

3._Iproving.and 
 ForIagepProduction and 	Management.;concentrating on 
production of maize as a multipurpose crop,
complemented by use of 
forages in support of livestock programs.
 

4. 	 Introducing Iroved Rural Technologv as the title implies, the,
objective here was to introduce and facilitate the purchase and 
use 	of tools and implements to increase production and well
 
being in the rural sector.
 

5. 	 Stregh-ningMinstryEvaluation and PlanningCagacitv; mainly

through technical 
 support and close continuous cooperation and
 
communication. 

rrrIa % r' -r r I 
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NNiuAL CALENIDER OF NFF IACTiVITIES 

SThe AnnUalCa lendar of MFP activities below gives a brief sketch of 

.;'-. 

activities during the life of the Froject. 

!977179 !980/81 1982/83 
PRECT DESI6N COMPONENTS HI!TERh REVIEW 


r> AND AUTHORI ATION 1.Land P.esource and Use Using areal photos for 

Evaluation, land mapping. 

T:!To classlfication and Land use planning wasincrease 0 e 
aell being or rural Cartography eliminated fros the clan. 


-"e inThe Sambia by 

4n'-,rating croo and 2.Srazing Area 18 demonstration plots 


livestock production .evelopment and Nanagement Cattle herd survey. 


nd Supporting natural 

-esier:e planning. :. I!proved Crop and 

Forage Production and 

Management 


4.Improved Rural 

Technology 


a aFood 

S.Strengthenin; Minitry 

Evaluatio Ind Planning 

Capability 


6.Oeveloping 

Agricultural Skills, 


Deferred grazing trails. 


Training 36.enumerators.
 
Farm Mgt. studies - 9 

villages. Introduced 


Maize package. 

Intercropping of legumes, 


preparation 

desonstrations. 


1984/85 1986 
Land Mapping Continues. Report Writin. and
 

Range/forage plots set PF.as:ng out.
 
up. Feeding trials at
 
Yundum. Livestock feed Final Evaluatio, March,
 
program in7 villages. !38&.
 

Fencing residue storages.
 
Completed range inventory.
 
139 heifer feed trials.
 
Completed 5 yr. herd
 
study.
 

Introduced 9 cultivators.
 
Herbicides tested at
 

Yundum. Built 9 village
 
storages. Established a
 
forage analysis
 
laboratory. Started
 

Fertilizer credit program. Agric. Iarket News,
 
Developed video tape.
 

Plan to introduce 1600 85 maize cocking
 

2-wheel carts with credit. deeonstrations. 356
 

Cancelled by mid-term 


Training and Communication review, 


Ceveloped SWU and 

integrated with PPMU. 


12 students training i, 

other countries. 


plants InherberiuI.
 
Tested ltze/cowpea use.
 

Ponitored irrigated rice
 
project with PPIU.
 

3 day workshop for PCV&.
 
2 day worksOcp on plant
 
identification. 3 days
 
-_ AIP I enumeratcrs.
 
clmputer tr;, 22
 

students. 2 week
 
la.ketiq course,
 

46 



&JDeveloping Agricultural Skills TrainingIC~ This 
component. essent iall1Y,,,was ccncerned with t raInIng'" both .-throughproviding opportunities for advanced ieducation andappli.ation
 

and organized to begin., development. activities bae, ,A ne surveyr,," 

data. In addition,3 Peace Corps Volunteers
samplefromglhDpmentwas selected and 25 eurao's (PCVs)were obtained,+-&­s:iii " were trair ,d to C'o 11ect!.;" 

- .. ...... =:r ...-_ Before the year
ackage was developed and a seed multipli.
was out,a a z prduction
 

Efforts were also'directed towards getting a-range Imanagement
program started, and, to this end, 7 pasture assistants' were selected 
Deartentof Animalwith the range management advisor. andfro th Health Production (DAHP) 'to work 

During the ne t two years, 1982 and 1983 
project work concentrated
 
on field Surveys, demonstrations,an training, introduction ofrthe

paig was deelpe edmlilctinpormpand


mai e package and promotion of maize as an 
important foodsupplement
to the wasiselectl 
diet of millet osiE
torindt'-,hfet
 

Being a little more specific, activities included the survey of 582
 
compound heads and first wives. ya
t s out a a p
 

oTraming of enumerators continued and 11 
enumerators were posted in
 
9 villages to do farm management studies. 
A cattle herdsurvey was
 

planned and 18 demonstration plats were established to show the
benefits to be derived 
from seeding weeding, limited strategic
fencing. and deferred grazing of Pasture and range Also the maize
 
package was being promoted for feed , food, storage and

commercialiaion; intercropping with legumes wa
maie ofertililzer t
credit program was tried anderatorwere posted in
 

The women's food preparation demonstratio h owever, werehwt
judged to be fairly successful Inintroducing mai into the rural
 
Gamb iand det..fgai
 

It was during this period, April 1983p 
that an early mid-term
 

evaluation of the project was accomplished, and some redirection of 
project efforts was recommended. 

Two components were decidedly affected. 
Only the land use mapping

tiiid for raege management planning was retained as a viable
 

activity under ;romponent No. I. The work concerned with technical
photo interpretation and national 
resource planning were deemed to
be beyond the competence and essential mssion of 
the project and
 
ubquantly dropped.
 

Likewise, it was recommended that 1 tmponent No. 4p with plan to
introduce 1600 two-wheeled carts to farmers, on credit through The
amben Credit Union (cU)be de. teddRthiwersdecied ths wa
 
not an innovative activity 
nor was it practical in light o the
the tm th
fact that at ea U was in financial difficulty and
 
awaiting reorganization. nl
 

":
 

:
 

°
 

;
 
-,
 

-7 
 !,& 

i 



Theyears 1:4 and 1985. represent the more productive years of the 
S.project, rsUlting from the planning,>preparation and groundwork 

done the three preceeding years. Among the list of h ac p _rnd t.. 
d gJ'--shb*t1 11ow1 

_s 

4oe'thi 
- Range/forage plotsAP -:f at YBK. 

Livestock feeding trials conducted at Boiram, Yundum., and
 
deferred range/crop residue feeding programs extended into 4
 

- p/ototype cultivators distributed for farm trials.' 

- Workshops conducted annually for Pasture Assistants, Livestock 
Assistants, Agriculture Demonstrators and Agriculture 
Enumerators. Long-term degree training provided for 14 
individuals. Numerous training sessions on technical topics, 
and special workshops provided on agricultural marketing,
 
farming systems, research, and applied computer skills.
 
Laborers were trained in vocational skills.
 

- Completed range inventory on 485E,845 hectares and expanded seed 
multiplication plots at YBK and Giroba Kunda. 

- Completedf year herd study.­

9
 village grain storages. .Built 


- Established a forage analysis lab., and an Agricultural Market 
News Service for cereal crops, vegetables, livestock and fish. 

-
 Developed a video tape to document project's activities.
 

- Data collected for program evaluation in four villages.
 

- . .... " / . :MF? 
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,. 
 Financ d and Supervised 85 maize cooking demonstrations.
 

,rbm17 .,measurements collected at an abbatoir,-_
a tape was 
_ g ... cattle weights corresponding to girth' 

Measurements. 

Collected and labeled 362 plants for the herberium. 

Completed 15 o rm maie/legume intercropping tr als.­

r .":.,..,,; :Establ1i shed.gamba g~a 
44 4.44: 

~gritg. a _at.r ials at Yun'dum.3 • ...... --. ;t, 

- Integrated Socio-Economic Unit with Program Planning and 
Management Unit (PPMU). 

Finally, it must be noted that the last two years of 
the five year IL 
period is also the time when many final reports are being completed. 

Accomplishments of EnduringValue:
 

A person glancing over 
the list of activities and accomplishments

during the five year 
life of the project must certainly realize that
 
the strengths and worthiness of the project rest with its wide,
 
ranging extension efforts rather than 
its adaptive research 

results. That's not 
to say that research wasn't accomplished.

Research was initiated and pursued, as evidenced by numerous surveys

and tests or trials that were conducted; among which, the following
 
are worthy of mention:.
 
Surveys include the baseline survey, cattle herd survey, marketing

survey, and farm management survey. These surveys were intended to
 
provide data for analysis, interpretation, and research findings

just as controlled trials or 
tests provide data for analysis and
 
reporting of the more typical laboratory research results.
 

It is very difficult to appraise extension efforts by applying the
 
criteria of enduring value. Undoubtedly the education, training and
 
skills imparted to participants and interested observers will
 
generate development ideas and motivations for many years to come.
 

In the absence of "before and after" behavior data, which baseline
 
surveys were expected to provide, one can only speculate, with a
 
reasonable degree 
 of certainly, that education, demonstrations,
 
workshops, etc., generally lead to accomplishments of enduring value.
 

Recoon ring the MFP extension efforts and accomplishments. it is
 
,ha extenslon activities related to the maize production
 

package be continued. In fact, to improve the well being of the
rural sector, efforts should be extended beyond the progressive

well-to-do farmers to reach the majority in maize growing regions.
 

As to rural acceptance of specific measures to integrate crop and
 
livestock production, the following 
are considered sustainable and
 
worthy of continued efforts.
 

o A 

V 



Con ti n m ertiIiz t'r ialIs t o arrive 'at recomnlonded
nutrient ratio and 
rates of application' acodn-_os
 

,
" Continue research 
on introduction of adaptable varieties of
 
.grasses,
maize forage 	 and legumes, and woody forage species.
Agronomic-eva
A 	 luat ion of 
adaptive species should be developed and ' 

tr ia 1s qoW, grazing*,: burning, edn~n carrying capact e
 
co ' 4'itd. 

3. 	 Cont inue seed Multiplication efforts, both for maize and forage

grasses.
 

4. 	 A new national animal nutrition program, using forage legumes as
 
feed for 
cattle and small ruminants should be initiated.
 

5. 	The livestock 
feeding trials indicated two things: First, it is
impractical and uneconomical to feed a 
food grain to livestock.
Second, feeding a combination of groundnut hay and maize stover
is economically sound. Moreover, deferred grazing proved
effective on a very limited scale., 
Expanding the practice to
include seeding 6f grasses on cultivated lands, as opposed to
rangelands, may not be readily acceptable because of existing

land tenure arrangements.
 

6. 
 Forage legume trials were somewhat successful and worthy of
continued support. 
Maize/legumes intercropping trials also have

promise and should be continjed.
 

_.7 	Tormore effectively promote forage production and utilization, a -rn,
oItiora 
agronomist and animal nutritionist should work together

on an 
integrated development package.
 

B.EffortsAto introduce and expand the use of 
fer 	ilizers,
cultivators. shellers and grinders includ 
 and 	village
demonstratiW and other incentives. 
At this juncture, it
appears there are two obstacles to overcomes (1) Most farmers
and 	villagers do not have the purchasing power with which to buy,
Inputs and la or saving devices; 
and (2) The items introduced
 
are not nece ril most appropriate for Gambian conditions;
for example, he L cultivator. 
Farm credit should be made
available to farmers and an agricultural engineer should be
asked to make modifications and 
improve utility of the
cultivator because it should be lighter and more maneuverable.
 

9. 
Continue the extension effort directed towards improving
livestock production through the deferred rangeland/crop residue
feeding program. This must be combined with a major thrust on
hard management emphasizing culling. A Rangeland Unit
 
established 
in DAHP must be established to conduct this effort.d
 

10I
 



a
i., 	Nowmore than ever before, with floating dalasi:,it is necessary 
to have a, strong, proficient andddedicated Socio-Economic Unit (SEU) : 

~ 	 co'saty'changing p'rice/costto kepab, t~ 	 relationships 4in 

,,t< JI, Also because; -of the floating dalasi and its profound influ rce upon 
the 'Cost of farm inputs)particularly imported fertilizers~'hich are 

,e*xpected tr, double in price this year efforts should be made to 
establish a sound and effective farm credit/supply system.to serve

4 the needs of, poor farmers who have the characfter, and competence to 
use,, credit, but, lack "collateral required tol obtai-n b'ank credit. 

J2.Many economic questions remain as to the feasibility of applyinq

fertilizers on various crops and vegetables. What recommendations
 
should be made by soil type and what levels are optimum! A single

recommendation for rural Gambia is absurd in light of the
 
variability in soils, type of crap, and tillage practices. Burning 
 4P 

manure is like burning money. Farmers burn it to get rid of hard
 
clumps that interfere with tillage tools. Studies should be
 
initiated to see how best to treat this valuable fertilizer and
 
profit from its use,,Ii-.catterr'daily, crush, moisten, or store until 
the rainy season areApossiblities.
 

., 

' 
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-- i'S- thae -	 cnd-and-'- u t n -ra1Thi ~ 1Tz V F thdMFP -projec
 
previous midterm evaluation-was completed in and led to a
 
redesign of some aspects of the 
initial project paper. It also,

with subSequent amendments, provided additional funding and extended
 
the project for 30 months to March :31, 
 1986; it was later extended
 
to June 30, i1986-This evaluation,'in keeping with the designated
 
scope ,%work, looks 'at the project's record of results and
 
accomplishments, and estimates the impact 
on the well being of
 
farmers., agricultural policies of The Gambia, agricultural
 
institutions and agricultural nnoduction.
 

In carrying mut this evaluation, Phe team compliled a list of the
 
prjact'Is activities as summarlz-:i in the calendar bQ owr vitrted
 
and studied many documents (See'list of Referen ce ) *r'
-


personnel, their counterparts.And government offi als directly

involved in administration or support of the project (See

Acknowledgements). 
 K 

ANNUAL CALENDAR 	OF HFP ALZ'TIVITIES
 

1777/79 1990181 1982/93 	 1984195 1986
 

PROJECT DESIGN COMPONENTS 	 MIDTERM REVIEW 
 Land Mapping Continues. Report Writing and
 
AND UTHORIZATION I.Land Resoure and Use 
 Using arial :hcts for Range/forage p~ot$ set Phai g out. 

Evaluation, land mapping, up. Feeling trials it 
Goal: To increase the Classilication and Land use planning ,as Yundum. Livestock fled Fial Evaluation narchb,
well being of rural Clretoraphy eliminated froa the Olan. Doeolm in7 villags. 1996. 
People inThe Gabil by Forcing residue storages.

integrating crop and 2.Stating Area 19 demonstration plots Completed range inventory,
 
livesto:k ptoduction Develcent and lanagement Cattle nerd survey. 
 139 htifer foil trials, 
Ind supportin; natural 
 Deferred grazing trails. Completed 5 yr. nerd 
Pesource olann:ng. 3, Improved Crop Ird study,


Forat Production and Taliing 36 emumeritors,
 
Management 	 Fee.Mgt. studie% - 9 lntroduced 9 cultivatos,. 

villages., I.trcduced Nerbicides tested it 
4. Imp0roved ural 	 Mai# paa:ge. Yundus, luilt 9 village
Techtnology 	 ltercroooing of ilgume. storage. fstablisred! aj

:00d pre;Afltion forage Analysis
5.Sitrngthen:g 1niltrv =dewIoItrtions, laboratory. Started
 
Evaluation and Plannin; Fertihier credit :toj. Agric. Marke. News.
 
Capability Developed video tape. A!
 

Plan to introduce 100 85 aiz cooking
 
i.Developing 2-he, carts with credit., diaontstrations. 356 
Agricultural *.il1l, Canclild by ait-trm plants inherbarium. 
Ttaining and ColU.ition 	revieto Tested Eilh/lccpll Ufs. 

Ieveloped SEU and Monitored irrigated rine 
intkfiated with PPFU. prcJIct with PPMU. 

12 studets trainin; in 3 day wotishop rt PCVi. 
other countlIll. 2 lay workshop on plant 

idintifliation, 3 elay 
for ADP Itinuatratars, 

. Computr trg, 22 
-	 students. 2 week

marketing course, 



The team also traveled LIp-country four days to visit project sitesand compounds, and to personall '.observe4 and communi --i..th 7- ..armenrs.......
an-d-far 
arm. ,es who were involved withon-oir4.. ..... .... poe .proj ecrut : .... 
activities.
 
This evaluatiao -pecifically look'at what, theproject d 'signhoped 

to.accomplish; What was accomplished? What were the impacts? Are 
the accom~lishments of endur2 ing _ lue?, Whaterecommendaqons can be

made? -421AD&ggest how to sustain" what r t
was accomolish Ld' FABt
however, each of the six components specified in the Project Paperwill be discussed briefly as to objectives and scope. We begin withComponent I. 


A 
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L 
 RESOURCES AND USE EVtALUATION CLA SIFICATION 
AND CARTOGRAPHY
 

* A-bb'e:t ves 

T provide The Gambian Government with land 
use maps showing current
< land use patterns as a basis for developing national land 
use and
 
resource allocation policies.
 

The first component of the project, therefore, is designed to assist
the Government of 
The Gambia to obtain and utilize detailed

large-scale aerial photographs with which to develop land
classification maps for 
each of the five administrative divisions of
the country. 
Land use mapping will be done by contract with a U.S.
Photo Interpretation cartography firm. 
 Photographic missions were
flown in December 1979 - January 
1980 using high resolution
photography at a contact print scale of 
1:25,000. Resulting land
use maps will 
identify the three precipitation zones that 
influence
vegetation types, soil formations and, to some extent, existing
cultivation patterns. 
 The mapping will also include delineation of
existing land uses. villages, trb Iland road systems, and other
standard 
features and political boundarie3 normally provided on base
 
maps as specified by the GOTG.
 

A cadre of 
Gambian resource planning technicians capable of using

and interpreting aerial photos were to be trained over 
the course of
the project. 
The initial training and development of training
materials similar to those found in the USDA Soil Conservation
Service Training Manual and directly relevant to The Gambia would be
done by outside consultants. This training would include aerial
photo interpretation, simple mapping procedures, and care, storage
and development of overlay maps. 
Once the initial training

materials were developed, all subsequent training was to be done
from within the Ministry of Agriculture and Natural Resources by
trained local personnel. The Ministry of 
Agriculture andNatural
Resources was subsequently reorganized to retain the Ministry of
Agriculture as a separate unit and create a Department of Water and

Natural Resource Management.
 

Implementation of 
this component would require U.S. contractual

assistance (on= 
,ptflthe aerial photography and the photo
interpretatont"oU IassistAnrne 
in mapping and training of local
technicians. 
 It was expected that all contractual activities under
this component would be completmd within two ya/ars 
from the signing

of the necessary contracts.
 

14­



*.a) 
 Contract for 
aerial photos, between'6OT63.Zand":Te Iedvne
 
delivered Dec. .and in froe1980; 	 htsJ''Ar1 91ALT 11180. ,AerAltphoto',f lights ~ werecomlted Nov. 19E30. Bla k and'"Wh e~jm.wr 

b) .Quality of the photographs wore too, poor -t. b 
 useful.
;,, +. < Services of Precision Laboratories w ct e and new 
 +photos were developed from infrlSFe+d p cures 
 2 

c) 
 Land 	Use Mapping was delayed because of 
the above
 
di fficulties. 

d) Training of photo interpreters was cancelled after the
 
mid-teram evaluation.
 

e) A photo interpreter is currently engaged to complete the
 

photo-mapping.
 

BENEFITS AND IMPACTS
 

a) 	 The Range Management 4 visor 
(MFP) used the photos to
identify communities and sites for, demonstration plots,
livestock watering points, deferred grazing areas and river
 
access routes.
 

b) 	 Department of Surveys used the photos 
in the conduct of the
 
19e3 population census.
 

* 
 c) Soil and Water Management Unit found the photos helpful 
in

their vegetative survey and classification.
 

d) 	 Department of Forestry and the German sponsored Inventory

and Mapping Project used the photos for 
forest inventory,

fire control and mangrove surveys.
 

e) 	 Ministry of Agriculture finds the photos useful in
 
irrigation mapping and development.
 

• • 	 ­



1>:CONCLUSIONS AND RECOMMENDATION-


It pparstht
a lasttw 
oter,stsof aerial h0t6s'hay~.,
dp veIad_ or-,he- am ia: ---one --n--172-by the Land Resource Divisionor the United Kingdom's Ministry of b
Overseas Deveon.ment and the
other in 1992 for 
the OMVG Project. Obviously there has been a
duplication of effort in developinq aerial photos. 
 However, the
designated purpose was to develope'Tand use maps to'show current
land use patterns and serve as a basis for %vielop 
ing 1nationa.i. land
use policies and better 
resource allocation Ys d'i ficult toaccomplish. 
Existing national philosophieAnd political and social
sensitivity to any change which infringes upon deep-seated,
traditional 
land tenure policies will be strongly resisted. The
Forestry Department, the Water and Soil Management Unit and the
Department of Aninmal Health and Production should find these photo

maps very useful.
 

It is recommended that the photos and negatives be carefully
identified and labeled for 
use by interested parties. 
At this
juncture, the logical place for filing and storing these items would
be the Forestry Department. 
 The Soil and Water Management Unit has
its own photos at a 1:10,000 scale.
 

Apparently the design of this portion of the projectvas far
allocation of as
land resource use and planning was concernedpwas not
 
properly researched. Land use planning is at best a highly
technical and controversial activity.
understanding of 

It entails a knowledge and
a country's land tenure arrangements, some
specified in legal terms, others rigidly observed because of
traditional or religious beliefs.
 

~~ :1]. 



i 

* ~*~A~'A COMPONENT MAEEN 
" 

13AZNGAREAS DEVELOPMENT AND MNGMN 

The emphasis of this component was on-farm, demnonstration extensionA?
programs centered around deferred rangeland/crop residue feeding
programs. It was successfully initiatad in 
four village areas and
shows possibilities of being highly successful
provided to expand the program to other areas* 
if support~is §
Unlike past efforts'
:throughout Africa in the'livestock sector this program appears 
 r
promising due to its total 
farm focus, integrating major disciplines,
 

The deferred rangeland/crop residue feeding program has been one of
providing a higher level of nutrition to livestock in the last four
months of the dry season. To this end a combination of deferred
rangeland, with interseedings of introduced native and exotic grais
and legume species, maize, millet or 
sorghum stover, rice straw, or
groundnut hay are preserved for 
use during this critical period.
Farmers have experienced less livestock mortality when involved in
the program. Experience has been gained on the level of
organization within the community that 
is necessary. A drawback to
the program is the cost of 
fencing necessary in the initial stages.

Fencing is an 
input the villagers find essential. It is hoped that
this requirements will diminish with expansion of the program.
Labor needs, the order of use of variouu feeds, appropriate and
inexpensive building materials, the place of burning in the range
program and small rminant grazing are some practical refinements

needed.
 

All other efforts within the component have t:en supportive of this
major drive, the extension program of deferred rangeland/crop
 
residue feeding.
 

Training has been appropriate both in depth and in numbers trained.
The key element in training has been the time spent in the field by
the Range Management Specialist helping Pasture Assistants and Range
Officers apply the knowledge gained in 
formal degree training and
workshops. 
Continued upgrading of both in-service and degree

training is essential.
 

Water development has been a very calculated and limited aspect,
utili-ed very selectively as an incentive for farmers to try the
innovations. Considerable attention 
in the future needs to be
placed on monitoring livestock numbers, as better water 
access and
improved forage supplies become available. Intensive herd
management programs must be initiated aimed at culling of old and
unproductive animals.
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Alimited number or perennial forage spo cies, seed of which i's being
produced by the project, of known qua1liy and adaptability have been 

performance when utilizing the various combinations of native'and
 
introduced forages, native range forage and crop residue. 
The use
 

* of woody species as browse and fuel has yet to be studied.
 

Range resource inventories and vegetation mapping has been, or is
being, accomplished. 
Much of the mapping work has resulted in'a
 
dilution of other efforts with questionable benefit in itself.
 
Vegetation analysis has been valuable both to provide baseline 
information from which to judge changes due to innovations and as a 
training e9:ercize for 'field level personnel. An excellent herbarium &
has been established to support future field work.
 

Of utmost urgency is the need to establish a Rangeland Unit within
 
OAPH. It must have Gambian Government support but cannot survive on
 
that support alone at the moment' Outside donor assistance is
 
needed to prevent the disappearance of personnel and programs
 

2. Q 

The top priority in this components, the program of deferred
 
rangeland/crop residue (eeding, must be continued as an on-farm
 
e9tension demonstration effort. It will require outside donor
 
support. The program is unique in Africa in that it shows promise

in the livestock sector of improving the well-being of small
 
farmer/livestock people. 
 Its success is due to the integrated
 
nature of the program. ppor this extension effort must come
lof 


Omfrom research programs to fine-tune the system. A number of range
'Wmanagmentp forage, livestock production and marketing, and

appropriate technology trials are needed.
 

DAHP must form and support a Rangeland Unit. Gambians assigned to
 
that unit must continue to receive upgrading in their trainingp both
 
in formal degree training and in-service training.
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COMPONENT 3,IMPROVED CROP AND FORAGE PRODUCTION AND Mi:. NAGEMENT 

There- w P0C t nf sacivty; improved forage productionand management program and a program for maize improvement forincreased food and feed production.
 

I1. The Specific Improved Forage Production and Mnnagement Program,

sproposed to:
 

Sai~44, etermine the potential of introduced gra ns and legumesto 
increase total vegetation available for grazing&--he specific

objectives were to:
 

a) 	 survey information and materials about improved forage species
 
in The Gambia;
 

b) 	 introduce and evaluate cultivars of 
exotic tropical grass and
 
legume species;
 

c) 	demonstrate~ptential of extending dry season grazing by 
 17
introducting a 
forage legume into fallow lands and better
 
utilization of groundnut hay;
 

d) 	 conduct grazing trials; 
 I 
e) 	develop a seed production program to incre 
 u of suitable
 

and adaptable grass and legume species; 
and "
 
(f) train Gambian animal husbandry specialists in forage improvement.
 

Several l
4 umes were introduced from Australia, CIAT and other

sources.0-rialo on locally available promising grasses and adaptable
legumes were initiated. 
The 	MFP forage agronomist in cooperation
with the range specialist, promoted better use of crop residues
through improved harvesting, storage, and feeding of maize and
sorghum stovers, and groundnut hay. Livestock feeding trials and
chemical analysis of crop residuws were conducted. Better
utilization of groundnut hay was achieved by mixing with maize
stover for feeding to prevent weight 
loss in ruminants. Enough seed
was multiplied (at Sapu) and were harvested from promising adapted
legume accessions, to plant forage nursery plots during the 1984
 
season.
 

However, some of the proposed studies listed in the original project
and follow-up of Early Mid-Term Evaluation recommendations were not
* 
 carried out or attempts were made butUIWnot successful to meet the
specific objectives of improved forage production. Instead of
intensive seed multiplication of adapted legumes/grasses to plant
* 
large plots to observe yields and conduct grazing and feeding
trialsp efforts were directed to work on commonly cultivated legume
crops similar to ones conducted by the maize agronomist for
intercr.pping. .-- .. - ,-

A - i ­



-2 

.i a F R" 	 ttt 
et. i~ .kt 

6ARo 	 pY -I -hA 4 

exprrssed by most DOA and DAHP administrators and MFP counterparts,
the project was unable to deliver a tes'ted package on forage


-production technology for farme r i . 

Maize Improvement for Increa'sec Food:and F'ed Production: 

In order to increase the production of maize for both human and
 
animal production, this activity proposed to:
 
a) 	 develop technological packages to improve maize production and 

consumption as food and feed;
 

b) 	 expand maize cultivar testing at research stations;
 

c) 	 conduct trials on fertilizer response and plant densities;
 

d) 
plan and develop a maize seed improvement program;
 

e) 	train extension assistants and demonstrators in delivery of

technological packages developed through mixed 
farming centers;


f) 	 introducemai z e sheller and 	 train in its use; and' 

g) 	 determine availability of maize stover and its value as
 
livestock feed.
 

The 	technological package containing date of 
planting for selected

cultivar (NCB) with recommended plant density and rates of

fertilieor application has been made available by the MFP, 
Plans
 
for 	seed multiplication of a recommended variety (NCB) were

developed; 
maize shellers and mills were procured and distributed

for 	domonstration; improved harvestingg storage and 
feeding trials
 
on maaize styer manimal feed have been achievedl and, a sufficient

number of AAs and ADs have been trained,to conduct and demonstrate

the 	production package to farmers. 
 MFP also traid one senior

officer, one maize agronomist and two Sambians aT 
 level

mijoring in Agronomy. These personnel were able to carry out the
original package and we able to introduce most of the

rocomnondation$ made bq' arly Mid-term Evaluation to make
improvements in maize production technology. 
This major success can
bm attributed to their concentrated effort and 
...jll in gathering

available information from the DOA, making use oJH)aiz* Growers
Associationp getting fair price approvala for maize from the 
government, organizing 'Kafo's' and their representation'In thefarmer's cooperatives and last,, but 
most important, teaching and

convincing farmers that maize/ 
 an important food and cash crop.
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PROJECT COMPONENT[NO. 4:-. V 

IMFROYED RURAL TECHNOLOGY 

~-Anything that eases drudgery, saves time and increases productivity
is an improvement in rural technology. In thisminstance the 
emphasis was directed towards the following objectives: 

1. 	Introduce and demonstrate the use of farm carts'in a mixed
 
farming system. ' - , .
 

2. 	 Establish a revolving farm credit 
fund to facilitate purchase of
 
farm carts.
 

3. 	 Establish compound storage facilities for farm produce,

particularly maize and crop residues.
 

4. 	 Work with the Department of Animal Health and Production to
 
provide improved feeding and nutrition through the use of mixed
 
farming products.
 

5. 	 Work with Livestock Owners Associations through demonstrations
 
aimed at improving management of crop residues and, forage

preservation..
 

8_2om2lishments:
 

At the outset, there were numerous delays in getting the project.

started. The annual schedule of activities were frequently

disrupted,. Initially, the farm cart program was perceived as
 
establishing a revolving credit fund. The project team took the
 
position that the program could be made more effective by

demonstrating utilization of carts in operations of the livestock
 
sector. By the second and third year 
of the project, some 400 or
 
more carts were expected to have been distributed.
 

In addition, it was expected that crop residues, normally wasted,

would be salvaged to help feed animals during the dry season.
 
Farmers would be t:tught the value of providing quality feed to
 
livestock. 
Finally, there would be an economic assessment of
 
achievements in:
 

(1) 	improved utilization of crop residues;
 
(2) marketing of higher quality products;
 
(') increased productivit.y and reduced mortality of livestock.
 

By the time of the early Mid-Term Evaluation, April 1983, less than
 
two years after the project became operational in the field, it 
was
 
decided to eliminate the farm cart credit component. The mid-term
 
evalLIation team expressed the view that this activity was highly

diversionary to the forage agronomy research effort, was not 
really

innovative, and was 
impractical in view of the credit difficulties
 
encountered by the Gambian Credit Union.
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In summary, the accomplishments of 
this component
limited. There was no 
were quite


record of 
economic achievements.
benefits derived were Any
absorbed 
in the conduct of further forage and
livestock activities.
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COMPONENT 5
 
•STRENGTHEN MI 
 AND EVALUATION CAPACITY
 

project paper called 
for the establishment of a Socio-Economic
 
Unit to be staffed by one agricultural economist, one rural
sociologist and their counterparts. The SEU was to perform four

fl.inctions: provide information of 
a quantitative and qualitative

nature describing and analyzing the livestock and 
land use systems

in The Gambia; 
to test at the field level the particular

technological packages developed by the project; 
to monitor changes
over 
time as a result of project interventions in order to ascertain

if the packages and/or strategies proceeded as anticipated; and to
build up 
a core of Gambians with a micro socio-economic orientation
 
in the Ministry of Agriculture.
 

Throughout the life of the project there has been 
a tension between
the data gathering functions of SEU and project implementation. Key
to this tension was SEU's reluctance or inability to alter its
stringent data collection requirements. These included doing 
a
baseline survey on two and one-half percent of Gambian compounds
followed by farm management studies in 9 villages using the FAO Farm
Management Data Collection and Analysis System. 
This meant that
while the technical components were in the field identifying

constraints to production in agriculture and livestock SEU was not
involved. 
 Instead, SEU's efforts went to data collection which
involved recruiting, training and posting twenty-three enumerators,

and one junior and one senior supervisor. To compound problems
there were unforeseen difficulties in data processing and analysis
some of which were never resolved. This led to the SEU not being

able to perform the functions which were envisioned: to bridge the
 gap between the components and disciplines represented in the
 
pro.ect and to increase the efficiency of the developmental and

implementation foci of the project. However, 
this was probably an

overly idealistic goal under the best. of circumstances and an

impossible one under the conditions described in Annex 5.
 

C ~ri Z4-Iet 



F wng
-the Early-Mid-Term-Evaluation-completed-in-Apri.1-
 1983,i-'

several recommendations 
were made to shift some directions within
 
SEU and to resolve some difficulties.' It was decided to shift data
 
processing operations from Colorado State University to micro
 

* 	computers in The Gambia. This was done successfully. A marketing

specialist 
was added to the SEU staff to identify constraints and
 
f:'tterns in maize and livestock marketing. In addition he
 
mplementedra marketing survey to provide data for his studies as


well as price information to producers and traders over 
Radio Gambia.
 

With the arrival of a replacement agricultural economist and a rural
 
sociologist several changes took place. 
These included: the
 
development of integrated village trials of 
the implementation

thrusts of MFP; the development of a maize crib to reduce loss; the
 
development of a survey instrument 
for The Gambia National
 
Agricultural Survey; the development of 
a 	new farm management

instrument to replace the unworkable FAD FMDCAS program; completion

of the livestock owners association report; and farm management

studies in 
the integrated villages., a series of short monitoring


* 
 papers on issues arising from the Jahaly-Pacharr irrigated rice
 
project 
were among some of the most important activities.
 

Much of the work by the marketing specialist., the agricultural

economist and rural sociologist hasrbeen guided by the principle

that SEU was to be folded into The Planning Programming and
 

. Monitoring Unit (PPMU) for the agricultural sector in the Ministry
 
of Agriculture. The paramount purpose of PPMU is to
 
institutionalize a planning system in the Ministry of Agriculture.

It is clear that PPMU has to gain the greater respect and confidence
 
of the relevant technical depart.lients and statutory bodies to be
 
more effective.
 

Since the directorship of PPMU changed in July of 
1984 there has
 
been a close and firm working relationship with SEU. As MFP ends it
 
will have achieved the training of three senior staff at PPMU, a
 
rural sociologist, an agricultural econoy st and a computer

specialist (who already had achieved an 'on his own). In
 
addition, eighteen of the twenty-five enumerators who worked for MU

have now been hired by PPMU.
 

The overall objective of Component No. 5 of achieving a
 
socio-economic unit to plan and evaluate projects, restS upon work
 
still in process at PPMU. Its success will depend upon the overall
 
future of PPMU and its ability to generate somO outside assistance.
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In light of the above Major Findings we recommend: 

I. With current emphasis upon agricultural diversification and 
development in The Gambia, the gathering, analysis and 
publication of accurate information is essential. 
 F'FNU 	has been
 
designated to perform this critical 
role. MFP was charged to 
help FPMU develop its capacity at the farm level. To sustain 
efforts to date, and the important roles that PF'MU- can play, we 
recommend the following: 

(a) 	 That an agrinultural oconomi =t technical assistant be 
provided to FiHU for a per icd of three years to assist in
impleprenting the now GADS system and national nigricultural
data col lncLictn. This tachrnician waLld also provide thE 
needed O :1 ;t. icl ci i]],s ior tho i,aiov tier t oi data 
collection and analysis and the co-ntinLied training of FFMU 
personnel i -Bt.-, t i tins. In adit ion, hez/she wo ld asnist 
in the coninu.d gqthering, anslyiis and broadcasting o. 
mar l:.et Jlt A. 

(b) 	 That a rtral socialgist or antrh,pologist provide

techr, ical 
 aqni tancp for three years in the determination 
of sociocLI]tural corsoqurncon of development interventions 
and assessing whether such interventions are meeting their 
stated objectives. 

The monitorirg and evaluative capacity of FFMU is essential 
for keeping projects and development activities on track. 

(c) 	A data pr'ocosin/crmiputor tochnicAl assist ant to assist in 
the mo'-t off-ctilp uLtilization and maintenance of FPMU's 
computer factility and the f ik:hr t.raining of FFHU staff in 
data procnc-iir and analvsis.1g 

The ef fect i on.:-,, tf t hc. ,,: :; :,t.a t n wi l 1 dppend upon F'FMU's 
ability to uharp.r-i orc narrow Lot ;cope of worl::. Clearer priorities
will need fo be ,-.,toraini od wit.h a rpoqu lar and r'epected publication 
record. 

Logistical -s.,ppor't i ,i 'c d for FPF'MI.'s f ild per sonnel to assure 
timely and accur ate dat.a cul loct ion and anal /sis. Log istial 
Su pport woud Gimil1ar v be reodd itFr of Fir per sonriel to a ssure
that they can carry out. hctl.A- rfhir field and office responsibilities. 

- 25 ­



2. The Mi-ed Faraning ard Nat.iral Resources Project Would like to be 
evaluated on the oreiree t.o which the interventions they have 
developed and promoted can he sustained with no or minimal 
external ass.i tia-ce-. Thm ir pr-ogr'am emphaiz1.d pr imar i ly the 
technolog ica I pac[ t q t.to "proIressive" or "model" farmers and 
livestock owners, a--.umirg a spread effect. We would like to 
see a follow-up evaluaLioar of the longer term acceptance and 
self-sustaining nature of th,,e MFF' implementational thrusts.
 
This would .hDthe tOpp'f-priat(?to as7ss actual project
Lie 
impacts arId .,nr-.it . jh ,Ci, i rot poEs ible now due to lack of 
empir ic.al ct,. Tf i-, ,2cF-,1 i7o will aIlso assisL OAiR/an)uI in 
planning fLIt.uLr-'? ct vILi c ,1 being infor mead by evaluation of a 
major past pro ct wi ich DccoTp Ii ished for mor e than anyone had 
erpected. 

- 26 ­



iVAGRICULTURAL SKILLS TRAINING AND COMMUIAIN
 

I 
 Major Findings:
 

Long term degree training, funded by MFP exceeded the numbers 
:expected. That training provided these individuals with the
disciplines. In-serv.ce experience and advanced degree training
 

will be necessary forMnjority of these trainees to plan and execute 
national programs. A 
Short-term training in-country was very effective and provided field
level personnel their 
first exposure to many of the activi,ies in
 
which they have been involved.
 

Peace Corps Volunteers assigned to the project were 
far fewer then
 
planned but those who were assigned performed well in key roles.
 

Daily on-the-job training provided by contact between the U.S. and
 
Gambian counterparts was excellent in 
some cases and adequate in
 
others. 
 This aspect of training was an essential ingredient and
 
must be continued.
 

2. ~W~~j~
 
Numbers of employees in the Ministry of Agriculture it excessive.
 
Their level of training. is 'low. A considerable number of present

employees must be upgraded from the Certificate degree level to that
 
of a B.Sc. 
A select number of present B.Sc holders must be upgraded

with M.Sc level training.'
 

4 ' 
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Annualplantedarea fluctuates widely; 
on the average however, total
cereal lantinsshow about 
14,000 hectares more were planted per
year the last 
five years rthanthe
first five years of the 11
period. year
About 85 percent of 
the average acreage planted
harvested.awas
 

Yield and production data are 
inadequate and questionable; however,
development of irrigated rice the last 
five years increased the
production of paddy substantially. 
 (See Annex Tables I to 4.)
 

Assuming that the 
11 year estimates of 
crop production data,
reported in the Ministry of Agriculture and PPMU Paper No. 10,
reasonably accurate, then Table 1 gives a 
are
 

fairly clear picture of
the degree to which maize production is replacing groundnut

production.
 

To answer the question of, 
what impact did the maize program have
upon food production?, it 
is interesting to compare data for maize
with data for groundnuts 'or the five years before the MFP program
became operational with the last 
five years of available data.
 

It is generally assumed that the increase in maize planting and
production largely replaces other 
food crops, especially millet and
cash groundnuts. 
There has been a very perceptible decline in
groundnut production 
in the past few years because of unfavorable
 
market prices.
 

;2 
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--------------- -----------------------------------------

Making_ oCoprisnbten-te vrg--nul production- for- the------­

last five years with the first five years of the 11 year period,
 
* 
1975 to 1985 removes variations due to climatic conditions.
 

Accordingly, the area devoted to maize production-shows an average
 

increase or 3,400 hectares compared to a decrease or 
6,200 hectares
 

of groundnuts. Similarly, the volume or 
maize production increased
 

an 
average of 4,100 tons while groundnuts decreased am average of
 

24,700 tons. In some instances farmers reported that maize
 

plantings replaced some of 
the millet plantings. In the aggregate,
 

however, national 
figures show a substantial increase in 
area
 

planted and in total production or millet 
in the last five years of
 

the eleven year period. (See Annex Table 59 1 to 4)
 

Table I: Comparision of Annual Average Planted Area and
 

Production of Maize and Groundnuts, The Gambia,
 

1974/75 to 1984/85.
 

, ---------------------------------------

Maize Groundnuts
 

Annual 
 Hectares Planted
 
Aver ages 
 (000 Ha.)
 

------------------------1974/75 to 1978/79------------------ - 5.4 I02.
@4----. - - n--------------- ---------6.--------­

1980/81 to 1984/85 
 6.8 96.4

Area Dif ference +3.4 -6.2
 

Volume Produced
 

(000 Tons)

1974/75 to 1978/79 7.2 132.6
 
1980/81 to 1984/85 11.3 
 107.9
 
Product Difference +4.1 
 -24.7
 

....
nn
ouce: Derived from Annex Tablesm . ......--- ---. . - - -­and ."....."
 

If the data are reliable, then it wuuld appear that the 
increase in
rood production, as contributed by the maize program, has not been

sufficient to overcome the decline experienced in the production of
 
groundmuts.
 



Prel iminarydta__for_ d l gross total production of cereals at 127p590 tons, or 
a net total
production of 99,640 tons, 
after allowing for 
losses from rodents
insects and spoilage. 
This latest gross total production figure is
greater than total production for any previously reported production
season. 
The next highest production year occurred in 
1982/83 with a
total production or 101,380 tons.
 

with~a
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Annual Estimates of Planted Area, Yield And Production

Of Cereals In The Gambia, 1974/75 1984/85
 

-
 -
 -
 -
 -
 -
 -
 -
Year - - -- - -- ---
Planted-
 Harvested 
 Production 
(000 Ha) (000 Ha) (00 Tns) 

1975/76 64.84 
 6.2
1976/77 55.13
 

1977/78 64.79 
 47.6
1978/79 70.95 
 70.74
1979/80 67.60 
 45.52 
 53.71
1980/81 71.16 
 60.60 
 79.3
1981/82 84.16 
 73.50 
 95.85
1982/83 99.99 
 84.01
1983/84 71:• 101.38
 
54.43 
 68.18
1984/85 67.12 
 60.23 
 86.56
 

O-U- - -­ -
 -
 -
 -
 -

-Eleven year estimates of Crop Production Data, Ministry0 of - - - - -


Agriculture, PPMU Paper No. 10, Banjul, January 1985.
 

Notess
 
Crops include Findop Millet, Sorghum, Ma:e# Paddy (upland, swamp

and irrigated).
 
Data are unavailable where blanks occur.
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~~ Tab le': 2 
eC 

Annual Estimates of Planted Prea, Yield And Production
Of Maize, The Gambia, 1974/75 to 1984/85
 

(000 Ha) (000 Ha) (Kg/Ha) (000 Tons) 

1974/75 5.5 18.73 10.31975/76 4.4 
 11.04 4.8
 
1976/77 
 4.04 11.29 4.5
 
1977/78 6.21 11.31
1978/79 7.0
6.8 
 V%.961979/80 9.58.5 5.4 12.261980/81 6.66.68 5.9 10.661981/82 6.68.74 
 16.45
1982/83 

7.6 12.2510.02 
1983/84 9.31 16.00 17.008.44 6.88 12.411984/85 6. 5310.02 9.20 13.57 12.48 

-

Eleven years of Farm Production Data, 1974/75 
-­

- 1964/85, linistry of
Agriculture, PPMU Paper No. 
10 Banjul, January 1985.
 
Notess
 

FAO data for same years correspond to the above figures.yield of maize per hectare the last Average
five years was 
1,422 compared to
1,327 in the first 
five years, an increase or 95kg * D.465 44
Dalasi gain per ha. assumed due to improved technology.
 

The annual average area devoted to maire production in the last
years of the It fiveyear period showed an 
increase of 
3r400 hectares
over the average for 
the first five years.
 

Similarly, annual average producLion of maize was 4,100 tons
greater, the last 
five years of 
the 11 years period than for the
first five years. 
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Annual Eutimates of Planted Area, Yield And Production
 
Of Groundnuts, In The Gambia, 1974/75 
 - 1984/85 I 

Year. Plante Harvested Yield Production 

(000 Ha) (000 Ha) (Kg/Ha) (000 Tons) 

1974/75104. 151455.2 
1975/76 
1976/77
1977/78 
1978/79 
1979/80 
1980/61 
1981/82 
1982/83 
1983/84 
1984/85 

9B. 8 
107.6 
105.4 
106.2 
96.9 
82.54 
92.5 
98.5 • 
109.96 
98.49 

67.8 
68.9 
80.7 
95.0 
97.16 
91.36 

14.29 
13.29 
9.49 
12.56 
9.66 
8.74 
13.49 
15.93 
11.72 
11.50 

141.12 
143.0 
100.0 
133.4 
66.9 
60.2 
108.9 
151.35 
113.84 
105.06 

Source:---- ------ - -- --------------Ministry of Agriculture and PPMU, Paper No. 
10
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Table: 4 Annual Estimates of Planted Area, Yields and Production of
 
E. Millet in The Gambia, 1974/75 - 1984/85 

YEAR PLANTED HARVESTED YIELD 
(000 ha.) (000 ha.) (kg/ha) -

1974/75
1975/76 

5.5 
6.5 

1135 
561 

1976/77 4.6 -660 

1977/78 6.36 -688 

1978/79 10.0 -945 
1979/80 2.3 1.7 941 
1980/81 
1981/82 

9.04 
12.5 

6.0 
1141270 

698, 

1982/83 19.4 13.6 1241 
1983/84 19.5 14.1 1020 
1984/85 21.3 19.2 1197 
-----------e-------------------------------------------­ --

Sources Ministry of Agriculture and PPMU Paper No. 10
 

NOTES. Average annual area planted to Millet the last 
five yearu
was 16,500 hectares compaed to an annual average of 6,600 hectares

* the first Five years or the eleven year period. Thus, it is

reasonable to assume the increase in maize area did not occur 
at the
 
expense of Millet.
 

Likewise the average annual production of millet was 14,800 tons the
::~ iL' i ~ n h t a b a,:19 4 75'... 8 / F] :": ""...,"r ¢:. ' . . ...last five years compared to an average or 5,400 tons the first five
 
years.
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PRODUCTION
 
(000 tons) 

6.7
 
367
 
3.0
 
4.4
 
9.54
 
1.67
 
5.4
 
14.5
 
16.9
 
14.4
 
22.9
 



Itcn 193.ter were, 2v600 hectares of maize planted with the MFP
 
technical-package. Elecause of the severe drought that year, yields 

uwerui te ow. Farmeres .5ti.ll,.Jegarded maize as one-of thei best ...... 
o in 1984 some 12,000 :crops,to 15,000 hectares of maize were 

ii&planted. 	 Undoubtedly, this was not a net increase in crop area
': Maize substituting for gr oundnUtS and possibly some
Planted.: Was 
ilet and sorghum. Nevertheless, the increase in area devoted to
 

Smaize production translates into a substantial increase in food
 
supplies for human consumption, some for 
cash sale, and additional
 

Wcrop residues for animal feed.
 

The accuracy of reported data may be questioned, but cautiously

assuming an increase of 10,000 hectares with average yield of 2
an 

tons per hectare, priced at 800 Dalasi per ton, the gross value 
to
 
farmers would be ,16,000,000,
currently equivalent to over $2.5
 
million.
 

In addition to economic gains to farmers, they have realized social
 
and technological benefits. On the social side, their well being
 
was enhanced by the maize program.
 

Enpansion of maize production means that farmers now have a
 
multi-purpose crop that matures in 90 to 
100 days: it is easy to
raise, provides relatively high returns, easily stored, requires


++ less labor to produce, is nutritious, provides more versatile diets;
 
1,and the stovers provides animal feed. Currently maize has few pests


and no diseases. It does require fertilization and improved seeds

5 to maintain vigor. 

The credlt program for farm purchases of fertilizer, seed, and 
implements was also a socializing activity. Unfortunately it was
 
discontinued when many farmers failed to honor 
their credit
 
obligations. This poor credit record is often 
blamed on the factthat, in the past, delinquent accounts were erased by the government.
 

t ­
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Teh _gli al ..b en ef.i t s--t o-, fa rme r sacc r o m tr ue-f -- he-? Y' ' d 
skills imparted through workshops., and demonstrations for improving
prodUCtivity 
 storage, and marketing of crops and 
livestock.
 

Additional benefits, not mentioned previously, include
demonstrations 
in fencing, deferred grazing., use of 
forage residues,

intercropping, reseeding of 
fallow lands, developing watering
points, access 
routes, use of 
grinders. cultivators, market news
services, maize cooking demonstrations, construction of nine
prototype village grain storage structures, computer training
courses, conduct of a two-week agricultural marketing course
completion of 
the first of 
series of monitoring studies on
Jahally/pacharr Rice Project the


in cooperation with PMU 
conducted 
15
on-farm maize/legume intercropping trials, ex:pansion of
multiplication plots, tested herbicides in maize seed production,
established Gamba grass plots and tested carrying capacities,
 

forage seed
 

conducted maize/cowpea intercropping trials 
for 28 women's societies
collected and labeled 356 plants for the herberium and completed a
total of 260,150 hectares of range inventory.
 

MFP assistance to women's programs has expanded Interest and
participation in agricultural activities. 
 Twenty women's societies
participated in the maize/cowpea intercropping program and maize
cooking demonstrations were conducted 
in 65 villages. In addition,
five training sessions were conducted to train female agricultural
demonstrators on 
how to present cooking demonstrations at the
 
village level.
 

* 
 The 1982 baseline study, 
in which compound heads and first wives
were interviewed, presented information on 
their aspirations if
their incomes were to 
increase Substantially.
housing-repairs or Items such as
building ­ was mentioned most 
frequently,
followed by farm equipment purchases, food and livestock. 
 Acquiring
clothing, education, or 
health services had lower priorities than
buying draft animals. (25 p.36)
 

Unfortunately, there was no 
follow-up study to see whether any of
these aspirations were realized subsequent 
to development activities
introduced by the MFP.
 

As for livestock, cattle made up about 40 percent of all 
livestock
found in compounds.

heads was 

The median number of cattle owned by compound
five head. 
Herding by contract is the most
pattern of frequent
livestock husbandry in 
rural areas. 
Almost 40 percent of
cattle owners had sold 
some cattle within a twelve month period.

(2Sp. 24)
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Foddej:
for enimal Feedi 
 ? i 
Did thegi zeProgn2Ln_ Increase. LevgjgLQ!-o - a 9'BN
ILgualg 

An affirmative answer 
can be given to all of thesa questions. Inregards to maize fodders for 
animal feeding, however,,its

palatability is subject to question. 
Mature dry stalks are woody
and tough. Animals given 
a choice will eat most other crop residues
before turning to corn stover. 
 Maize stover should be chopped to

make it more palatable.
 

S Increase the Well 
Being of Rural Peogle
Did the_Maize_Pack
kage_Generate_CashI!ncomes? 
 * 
Assuming that the reported estimates are reasonably reliable and
that 17,000 to 
18,000 hectares were put into maize production in
1985/86 production year, and assuming 
an average conservative yield
of 1.5 tons per hectare, selling for 
DBOO to DIO00 per ton, then it
can be said that the aggregate value of maize produced would amount
 
to D23,625.000.
 

(17.500 ha X 1.5 tons X D900 = D23,625,000 or at D5 per $1 would be

$4, 725,000).
However, 
it should be noted that PPMU estimated maize area at only
10,020 hectares and yields at 
1.4 tons for 1984/85 crop season.
 

The values estimated above are not cash 
income. 
In the strict sense
cash income would be realized from marketing the maize.
 

In the absence of reliable data, it would be necessary to estimat.e
what proportion of total maize production is marketed. 
 The nearest
response to this question, as reportea in 
a Maize Marketing Survey,
states that 
"only limited 
amounts of maize grown by respondents were
sold for cash. 
 93% of growers surveyed sold none or 
very little of
the maize produced. "(44,P.3). A rough estimate might be ten
percent or less. If so, 10% 
of D23,625,0O 
would reflect cash
incomes of D2,362,5O0. 
More reliable data will be published later
from the farm management studies being carried out 
in the integrated
villages. 
How far one will be able to generalize from this data is
 
uncertain.
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Thn 
 1-Tmpactf--°£-Int=nsi f-ied_EPrdctionSyzst.e-s On Livestock: Mark:et 1.
ng
 

There is no evidence of existing 
intensified production r-ystems and
their impact on 
livstock: marketing. 
 If an intensive system of
li'.estock production were 
to develop, it is reasonable 
to assume
that livestock auctions would develop 
in rural areas 
to serve both
farmers and buyers. 
From that point on, abbatoir and meat
processing plants would be needed 
to get the products into the hands
of wholesalers, 
retailers and 
consumers 
 Large scale operations

.Id evvrtually red sonme 
monitorincj and 
cont.rols through


10 -ct,
1 : r to a u re c lean and he alt.h fni priodluctscore'mption. for human
For small cOuntrv li:e The Gambia, 
it is not likely
that this 
l'rge volunme of livestoc: mar lting Jil1 
occur anytime
 

Impact GflTG PF-] ci -asanid-or, 
 Programis anl~ Ir-i t t .. n..
 

Since maize has baco~e a highV valu ed crop in the Gambian farming
asto-_m, 
it has influInienc.d 
 -
pricing poiici. of F'MiB both directly and
irdiroctLv. Fornirl.v, most harvested maize .-
 used locally, what
wan sold in the marl aL was often findirg its wav into neighbor ing
S.n.l" where price.s wore as 
 high an I990,0 per ton. 
 This oract icewas -f consideor ib,. concer- n to3ovrnonte ,F f aii Iswho were muchawcare of tto noad to attain food self su fficiercy in The Gamnbia. 

io October 19 35, the oover ment rai sod the producer f loor pr ice ofmaiize .,upto Danvooitc.nur which was 
formprly D-T9' 
per ton. In addition
lear I tmLng .rranner-ents were cnanged. Instead of the 
GF'MB buying the
 
crun, local cooperative societies were to buy all cerealsturn and innull to the G'ambiarn Credit Union 
(SCJ). This 
now pricing andn-rlt in. 
 :tru(- t ur-a was a welcome ryl i of tor farmers. Moreover, the
 
p ice oct 
by the covrnmunLt 
is a floor 
pr ice and many farmers are
able tn "ell in the par a]lel marLet at hig4her prices then those
 
officd by the GCU'. 
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E-amBudget -for--aieandCompetitive 
rpp5stIillet__ hm and
 
Gr oundnut_=iJ
 

Farm btidcets are en,-ral]y developed for specific pUrposes. As a 
result, they show considerable variation in 
derived results. The
 
variability in itself 
is not too disturbing if the contributing

factors 
are carefullIy completely documented and understood. Some of
 
the factors leading 
to what appear to be contradictory results may
 
be cited as follcws:
 

First of all, th- Lieiie period for which a budget is derived may be
calculated -with pr ici-s and coats existing at that specific time.
 
Subsequent clbv,O:s in prLC:',s and costs call 
 for appropriate
adjuStmn+ _ to rhc t . ot that the GF'MB budget uses an import
U. S. ma i e par r Then-- too, there is the matter of 
var iabi Iit.,/ i - r-]iora r atirfall patters, when and where budgets are
de''e loped :L .rt .) f L " 1 f in i: 1E traction., and iirple nents used is
another var I:b% IFr-,. eovc-r,Mor fertilizer formulations introduce a 
very var ioh je i fertiiier trails; riiciarLiot only the amount
applied, huL the n,.LtrienL composition is very important. 

Seed apFlic.t.jn7n 'var. tcordirn to den i1ty of plants, width of 
rows, size of -ced, and even germination percentages. Prices also
 
vary for improved se-J ver=ss home grown seed. 

Cost of bags and tran'spor. may also be considered in some budget and
not in others. Then l.here is interest on capital investment as is
shown in GF'IB budgets. Labo; cost is another variable that males a
big difference in net returns to an enterprise. In some studies
 
labor 
is ass:m'Ed to have n opportunity cost 
of :ero, and is omitted
 
from the cal ctla ons.
 

The variahl, ist. MwenLioned may be observed in the comparison of 
two maize budciet.s -1'7oLJ .n anne:: 5. One was prepared by GF'MB and
the other pro.'idod bv tIFF'. Note that the former is for 1984/05 and 
the latte_,r fcr [g(' E6. Accordinqly prices and costsunit vary.
Twice a- ,-iicr - .- i:- L-,td in the GF'HBE budgot compared to the IFF' 
r ecommenCl Li on. The fcrmer a includes a cost for bags and
interE-ct, riot in ,id.d in Lhe latter. Fertilizer applizations int.he lattLr r -<r.ce .rre three times higher and twice as e? :pensive.
In the in, , must1aral -- nrie be aware that one budgjet does not
 

c?_r ,CP ekr / I.'r Po-e.
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In The Gambia. there are 50 or more soil series whicn could respond 
differently tc fertilizer applications.
 

The benefit/co~st raitio is another elemjent onf cereal production that 
deserves comment. Comparing benefit/cost ratios can Lf misleading unless 
used in a marginal ense', that is, how much benefit is rrezlized from a
given increase in cost? For e;,ample: 100/10 and 1000/100 have the same
benefit cost ratios 10 to 1, but in the first set there is a net of 90
compared to 900 in the :econd set. The Vey is to co_',mpa--,re marginal 
returns to marginal costs. 

Under e- istirq cir rcLLT+ . .nc s ap r pr at e data are nut . withaiu latle 
which t o der ive n f f-. cas:st rat ios for coTp-ot in) cI--ilC r a,Iri. In 
add it , it is n;-,, tinto say th IF 71r,-iiric)r, p-F hect. re are not 
('oC] mPsur es of benelfts unles one is willing to igcnore the cost of 
inputs. 
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-------------------------------------------------------------------------

----------------------------------------------------------------------

----------------------------- ----------- ------

able,3.9:
'T" 1984Z@ Ear 
1all 

~~ D/#Hectare 

RevenUe D75' .3MTa1096 

Fertilizer: 98 kg NPKC D.92/kg 90
 
Seed: 42 kg @ D.96/kg 40
 
Bags: 5 bags @ D2.88 per bagb 14
 
Interest: 6 months @ 15%/year 12
 
Return to Labor 
 919
 
Return per may day (54 days) 
 17.02

Return per July-August man day (17 days) 54.06
 

Source: GPME' data.

aThe maize price is based on import parity with U.S. maize.

bBags are assumed to last three years.
 

Yield (Tons/ha.) 
 2.5
 
Price (D/ton) 800 
Value of product (D) 200 
Seed (D) 20 
Fertilizer: 200 kg. 15-15-15 

0 30/50 kg. 120 
100 kg/urea 
@ 34/50 kg. 68 

Labor 60m/d 0 1.75 105
 
Total variable cost, (D) 
 313
 
Net return (D) 
 1687
 

nnnnnnnnnnn---
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---------------------------------------- 

-----------------------------------------------------------------------------

.It 	 to ar'ive a m n g when the 

available data are unreliable, for examples,
 

Sp nc r Mktg Gaie et: ai- - - - - - - --- ­
S..eer, p.6t 
 Gaje..e..a..Kidman Trials
Survy, p.Eval. 
 of Maize 
 at Sapu

Technologyp.9 
 1981 (P.911)
t 
Prod. in (ton/ha.) 1.26 2.05 	 ----- ­1........3..
Var. cost (D/ha) 11.8 37.79 wih
 
Cost of labor with 0
53.2 man/days 


fertilizer 
Seed
 
Farm gate 
 4.4+price (D/ton) 1 5 	 6C00 ~~~ra 	 W hatesgo
tes o f :
..


fertilizer.
 
aGross 
 income 
 . . . . .
 . . . . .
 . . ..- .
 ".-" ." . . .. ii
Price X Prod'n(D/ha) 
 1575 1270	 Na os 

Nocoto 

- - - - - - - - - - - - - -p 
 rice data.
 

# a.- aa~ a a a~-Xaaaa4.- a"a 

a a a a~ 
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he va'iabV cos of 
 mer
Thvarabo fOf fertil izer aPP icat ions. 
applied on millet or 

D11-
sorghumpercrops, 

ha. must be an error as it is less thanFarm gate price is extraordi, arilyhih~which makes both net and gross icm 
nsal ih
In the Gaie et al report, at. low application rates, 38.1 bag/ha, of
fertilizer were applied and resulting yields were higher than when 458.1

kg/ha. 
was applied, 2.5 tons and 1.83 tons per ha., respectively. 

withIn theno Kidmanfertilizer report, trails at Sapu 1981, showe. 1.631.63o ___1981 showed_ri i tons/h yieldsand with liberal amounts of
of fertilizer applied, yields
more than 4 tons/ha, were real ized.
or in this latter instance no cost
price data were applied to the test results. One expects that there
will be greater clarification in the U.S yet, incompleted maize report.
The Farm management studies will 
include farm and crop budgets.
 

It is difficult to evaluate the economic merits of 
the maize fertilizer
trials because, as reported in reference No. 13 p., 6,
farmers failed to participating
follow recommended fertilizer applications. 
Results
were open to question, as were also the performance or demonstrators in
favor of higher than expected yields. 
These disparities are quite'
obviously shown in Table 3, p.7, of the stated reference in which data
were obtained by both the SEU enumerators and agricultural
demonstrators. 
Measured yields from the same Kafo members, applying the
same amount of 
fertilizer, showed added yields from fertilizer by SEU

measurements to be 180 kg/ha, compared to 
1310 kg/ha, reported by the
agricultural demonstrators.
 

In Table 4, P.9, of the same publication Puzzling results were obtained;
i-e., higher yields resulted when lower
applied. Then on P. 12 of 
rates of fertilizer were
the same publication, there is a statement to
the effect "that high rates of 
fertilizer result 
in greatest yield and
gross margin".
 

As indicated in the publication, the above cited maize fertilizer results
are confuSing. 
 Part of the problem is the 
difficulty of 
communicating
with farmers and getting their underL.anding and cooperation. 
Any
further trials should be carefully planned, closely supervised, and
constantly monitored.
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Numerous reports and publications have documented the collection and
Analysis of Production and Marketing Data. 
Many of thesewere
prepared with the cooperation of GOTG, particularly with the
Ministry of Agriculture and PPMU. 
 In this latter instance, it
should be noted that the MFP in cooperation with PPMu established a
Marketing News Service which is discussed in more detail 
in another
 
section of thin report.
 

Another 
important aspect of collection and analysis of production
and marketing data is that of 
training the collectors and
analyzers. 
The MFP, throughout its existance selected enumerators$
provided training sessions and workshops, and supervised their
activities. 
 Similarly many counterpart staff personnel 
were given
opportunities to attend universities overseas 
for graduate degree
training, also to attend national and international conferences and
workshops to broaden their scientific knowledge and skills.
 

Some of 
the more pertioent reports and publications dealing with
collection and analysis of production and marketing data are 
listed
hare by author(s) and title only. 
 These may be found in

bibiliographical 
form in the List of References.
 

I. Gal, 
Jammeh and Patrick, Evaluation of Department of
Agriculture/MFP Maize Technology as used by Farmers.
 

2. 
Kidman and Owens, The commercialization of Mai-e in The Gambia.
 

Z. 
Patrick, Jackus and Jabang, Gambia Agricultural Data Systems

User's Manual.
 

4. 
PPMU, Planning Programming and Monitoring Unit for the
 
Agricultural Sector.
 

3. 
 Spencer, The Gambia Maize Marketing Survey and Consultant Report.
 

b. Spencer, A Handbook of Graphs and Tables of MarIket Prices of
 
Selected Agricultural Prices in The Gambia
 

7. Ecoert, The Gambian Cattle Hard. a Survey Report.
 

8. HedricIL and Sojang, Final Report of the Forage Agroaromist Mi:ed
 
Farming Project.
 

9. 
 MFP, Two year Findings of Bame Surveys Russo, Patrici, and
Deffendol, conducting village level Feeding Trials.
 

1., PPMU/MFP. Social Monitoring Reports (2 published -.
3 in process).
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~t.	The national cattle herd is predominantly of the N'Dama breed which1 tolerant to trypansosomiasis. This diseae limits the

:ntr-oduct on of other breeds, none of which are as tolerant to the 
.- tse fly as the N'Dama. Cattle may be found among most tribal 
groups but the Fulas have the strongest. husbandry. 

The 	Gambian cattle herd is estimated to number about 300,000 to
30,000, based on growth data since the late 1970s. Assuming that
-Currentlythere are about 330,000 head in The Gambia, the annual
of ftake would be approximately 22,O00 animals (offtake refers to net
sales plus slaughter). With this assumption and an assumed average

value of D400 per animal ofrtake, the total value of 
s"les from the
cattle herd would be Da,800,O00. It is estimated that the offtake
 
could be doubled through carefully planned management of the herds.

This means providing better nutrition, health case, and watering

points., Livestock specialists maintain that without increasing the

size of herd, effective management could double the offtake by

reducing calf mortality, increasing the calving rate and also
 
reducing adult mortality.
 

Unfortunately, there are no recent data to indicate the number oflivestock in The Gambia nor 
the number affected by the MFP Program.

The last cattle census of 1977/78 reported a total of 298,000 head,
of which over 15,000 were plough oxen and the rest were Ndama cattle 
with a few Gobra. Thus, it is impossible to determine whether there
has been any impact upon the total food production in The Gambia 

* resulting 
from livestock improvement since the introduction of the
MFP. However, the Department of Animal Health and Production 
estimates the total number should be the same as for 	the 1978 census.
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T1onhip bet 
-: 1 1 's-,tocl.:and I r.indd ,I ; b enb't w
..-t~cl:. aid Fho: 
 a rcpie, are shown 
in the following data: 

The G ,rbji
Man. 1,-,rd ratio Th i: .ifi 

1
t i~c:-). I t &Tr , i ::l 1 1 .fi? l ,,"c ipita 
 . 522
CtE It_,, h"AId/ha. (total land) CA.292 
C ,4t1t. hu td/ha. (n oin cropland) '. 346 

NO-, t iU t . 
C
 

k ~ 7. C,Tcj
/ TL2 11 
/c cifita 1 . 1 

I'JII F'ro. u,-t ion 
q ./ch r"-d 


17.1
 

9 /iCap I7.9 

ITropical Livestock: Unit.
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Sheap and goats combined also number
About an estimated Z0(.-' 40 head..60 percent of rural compounds own small ruminants.
 

Competition for forage during the dry season becomes very critical.
Animals may lose up to 30 percent of body weight before relief 
comes
with the rainy season. In 
severe drought periods many cattle die
from starvation. 
 Thus, conservation of forages bocome very 
 .
important. 
 With limited stover supplies, draft animals are usually
given preference in receiving limited feed supplies.
 

Livestock complements grain production in 
a number of 
ways: provide
manure for soil fertility, draft power, 
(donkeys, horses and oxen),
* transportation, provide food 
in form of milk and meat, provides a
form of savings and insurance for the owners.
 

Every Gambian has the right to graze livestock on the uncultivated
bush lands, essentially a common 
free range. After crops are
harvested, even crop residues become free range for 
common gra:ing.
 

* 
 Private land ownership is now allowed in urban areas while
landholding in rural 
areas is governed by tradition and custom
Administration of 
land tenure is handled by the Ministry of Local
Government at 
the national level. 
 The Divisional Commissioner and
District Chief, 
and the Alkalo (village head) govern at 
the local
level. 
 Most land is already allocated but compounds can obtain 
 -'obtain rights to cropland by clearing unused land. 
 Land obtained in
• this way can be passed on for 
use by heirs but ownership is not
transferable. 
'Compounds where preemptive rights to land use have
existed for many years find that little or 
no uncleared 
land remains
to accomodate a 
rapidly incrIeasing population. 
Thus, it is common
practice to borrow cropland from other compounds. Moreover,
seasonal workers returning to farm crops during the rainy season
offer their labor in return for a parcel of 
land on which they grow
a cash crop. If a landholder 
leaves the village for whatever
reason, his land may be loaned to relatives or assigned to other
compounds until he returns, reclaims and uses it.
 

Most livestock owners keep livestock in their own village graeiing
• area. 
 On occasion, howoar, they may be herded great distances,

oven into Senegal in 
search of grasses.
 

In the 1962 MFP baseline survey of 592 heads of households,
(40%) indicated they had sold cattle 240
 
in the previous 12 months.
Those who sold cattle, further indicated that they sold 7% to the
Oambian Livestock Marketing Board, 79% to private traders and the


ramaining 14% 
to relatives or friends.
 

. .0
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There are three groups of buyers for marketed cattle: (1) Well'
eatablirhed merchants, (2) smaller 
dealers who speculate and buy at LMB
buying points, and (:) the butchers who buy as the need arises from
nearest market points. , 

[ 

The 	LMB's central abbatoir is located 25 km southeast of Banjul 
near
Abuko. Services include slaughtering, dressingo inspection and delivery
to a shop or 
market. This abbatoir is the only supervised slaughter

location for 
animals processed for public consumption.
 

Prices for 
cattle are usually negotiated openly a day or 
so before
Slaughter. 
 Often there are intermediaries who negotiate 
for 	the seller,
with the owner .retaining the right to reject or 
accept any offers.
 

The 	LMB is a parastatal body established by act of parliament in 
1975.
 
Its 	functions are tos
 

i ) 
Maintain regular and sufficient supplies of

4 	

livestock for marketingin 
The Gambia and promote export of livestock when supplies exceed
 
domestic needs,
 

2) 	 Assure the best and most economical arrangements for purchase,

grading, sale and export of livestock.
 

3) 	 To assist 
in any way, subject to approval by the Minister, in the

development of the livestock industry.
 

In the Banjul area, cattle are slaughtered at the abbatoir late at night
or early morning of the day before it 
is to be sold. The carcass is not
chilled. Meat is delivered by insulated meat van to urban butcher's
stalls early in the morning. 
 Refrigerated storage is almost non-existant.
 

In the provinces, or at village level, there 
is very little marketing of
beer. Most meat consumed comes 
from sheep, goats, or poultry. Beef
appearing in the market is most 
likely to be from the older, weaker or
 
barren animals.
 

Apparently there are official government prices (or 
rural areas and for
urban areas. In February 1986 these prices were as 
follows, par kilogram
 

Steak D 7. 	00 D12. .C
Meat with bone 
 D 5.50 D 8.00 

At time of slaughter, the animal is slinned and butchered; the entrails
are 	processed; the internal 
organs are all delivered with the carcass to
the 	butcheti/owner. 
 A daily record is kept of hides and skins by name of
each owner for payment at 
the end of each month.
 

.. ... 4 
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---------- -------------------------- 

Cat t1e Pr":ers followbDgin.in. of the rainy 
1 E0SConl Pattern. Prices are lower dlUrinc thesason ano highest at 
the end of the rainy
. season. The e..p.anain probably lies in thethe rainy season is alno the fact that the beginning ohungry sazon, a time when rural people need
money and tend sell more animals atto this time than others; ThuS, theincrecind sales at the iriiket cause prices to fall.
 

When considering the 
value of livestock, one should not ignorecontrib(Lion theof manure to fertility
valuable of the soil. Manure is especiallyto farmers in Thrz Gambia because other fertilizerse:,pensive and at are verytimes d.<iicult to obtain. Even farmers, who do not
have livestock of their own, may offer to pay a cattle owner
cattle in their to tether
field. 
 The payments are quite variable. One iarmer paid
four cartloads of groundnut hv (D60) and DIS cash to have 45tethered in his flelds for two wpekf. 

cattle 
loads of groundnut hay (D.0-4) 

Another farmer paid two horse-cartfor 80 cattle to be tethered in his fieldsfor three weeks. Based on 
nutrient content 
of cattle manure, it
estimated that, is
at current fertilizer prices, the value of the manure
would be between 5 and 15 bututs per day per animal. 
 At this price thefertility contribution of 
manure by the national cattle herd would be
about D90, 000. 

In addition to the contribution 

contribution of milk 

manure, there is also the important
for human consumption. It 
has been estimated that
of the 300$',0 cattle making up the national herd, about 56,900 would be
act.ating each year. 
 At 0.64 litres per
200 days of 

day per milked animal, for aboutlactation, this gives a total of 
over 7 million litres of
milk available each year 
for human consumption.
• price of With a January 1986D1.25 per litre, the available milk could be valued at 
more than

D9 million.
 

-~dph E s t gn Famg 

It is not oconomically feasible at 
this time:
A cattle foeding trial was initiated on December 201 1, 2 at the Yunditmfarm yard. It consisted of eight four-year old N'damarandom into two groups of 
bulls divided atfour as Group A and Group D.

bulls each labeled 
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There is very little difference in costs of shipping between nearby
 
points and distant points.
 

able: Transport Costs for Shipping Livestock from Rural Foints to BanjuLI.
 

(Type of Livestock (Dalasi per Head)
 

Eat -e--
- - - - - - - - - to- - - - - --- -- ­- - - - .....- -- - -

Sheep 5.0
 
Goats 5.0
 

Cattle and beef products occasionally enter 
into the export manrket. In

983 for example, 650 cattle were shioped to Nigeria. In 1984. almost
 
1200 cattle were sold to Gabon. 
A fairly large quantity of meat, some "-72
 
tons, were shioped to Sierra Leone in 1985.
 

AssLtming that 300 ,000 head of 
cattle make up the national herd and that
 
30% are femalea and 20% males with weights of 200 kg and 250 kg
respectively, then with 
females priced at D1,80 per kilogram and males at
D2.25 per kg the total value of the herd would be over 
D120 million.
 

i livestock marketing flow chart for The Gambia may be found in 
Annex 
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Prices for good quality slaughter stock, fully flshed and rounded vary
: ccording to weights and seN as follow;: 

Tabl.3: Prices Corlresponding to Animal tWeights: 

.... ------..... ' ....--------------- .-----------,,----------
Weight 
 Males 
 Females 

150 to 199 ~g. - - - - - - -----------------------­2.00 1. .. .200 to 249 kg. 2. 15 
250 to 299 kg. 2.25 - 12 .04. 

,i0 up 2.50
 

Table: Marketing for Slaughter,. Cattle, Sheep, and Goat, 
The Gambia, 1985
 

Tyoe o( - -Livestock .al......... --


~FemaIes
 

Catl 902(65%)a

Sheep 462 (14%) 2783 (86%)Goats 1286 (22%) 
 4504 (78%)
 

The Average Number of Livestock slaughtered per year over the Four Year
Period 1982 ­ 85 are indicated as followst
 

wattle 11.702
 
Shoep 3, 159
 
Goats 6,496
 

j 1 
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5 L-55.5.~55 .5!55~ 



i 

Group A waS imitd to groundnL t hay and GroUp B ;was started o " rniof groundnut hay piSini:e-ra nQ
freh 

otjna1 a r-ohgiop-hat ionC Water and miner'aized salt. 

GrUdn.U t hay was fed liberally to both groups during the trials. Groundmalze grain was fed to Group B sparingly
increased at firstu, then graduallyuntil the quantify consumed 

,.hay 
was about equal to the quantity ofbeing consumed. The combination ration of
hay leveled off at maize grain and groundnUtabout 3.5 kg. and 4.0 kg respectively, per day.Group A ration leveled Theoff at about 5.0 kg. of groundnutE-cess feed. left hay per day.in the bins 
was removed, estimatedof .'tity to be about one-thirdthe q fed. All 
the feed was weighed and fed daily in one
feeding. The uneaten feed was also t.=iIghed. 

The trial ended after completing a nine week feeding period.finished with an average per animal weight gain of 
Grouo A 

with an average gain of 51.25 kg., 
22.5 kg. and Group B

making an average daily gainkg. and 0.81 of 0.36kg. respectively. The
maize 

net loss per animal from feedinggrain was about D4.95 in Group B. (Annex, 6 ) 
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Gan fo a~-a e63r-y_-od Dan o t -a dPerod. An i- ....1,L;1-- .a-	 A- -.n - -- 6iFeeding 	 n, 


Item 	 (Groudn utn
 

- Initialn weight 01,/animal)11 	 . i98. 207, 

2.-' Final weight (kg/annimal) 211.3 '25B.8e
 

7- To a-Ilygain Wlg/animal)

5.Te.W ELginmarwo.5 	 22 5 5..Daily 	gain (kgfanima) DTy ed ro 5.7f.ei" 

Groundnut hay consumed
t .. 

aH days) 	 317.H1 224.0 Mi , ,
y
1. 	 b. Daily (kg/animal) 1. 7.5
 

7.Maize grain consumed
. a Total (kg/animal over 63 days) E31.4
G ont r6" h ayscoeuedin	 5 
. Daily (kg/animal) 
 20.88 

a. Toal kanim alosisdanimal) 
 D31.70 D22. 40
 
b. aize** (Dalasis/animal) 
 D70.75
c. Total eed costs 
 Dov3e7d0
16. D15
 
c.Toalf.d.ot.D1.0D93. 


15 " .
 

9. Cost per kilogram of weight gain 
 DI.42 Dl.82
1.
V Value of weight gain*** D44. 10 D100. 6
11. Ratio of Benefit to Cost of 
Feed Alone 
 1.39 1.08
 

-

.Added
Return:
 

(51.3 	 kg - 22.5 kg) (I D1.96/kg) D56.50 "
 
Changes in Cost:
 

Cost of Maize grain (@ D390/t.) 
 D70.2 5 
-Savings on Flay (@dD100/t.)

Net cost 
 D61. 45
 

Net Loss per Animal 
 D4.95
 

* At an assumed price of DiOO/ton 
•** 	At GPMB price of D390/ton 

i*** bulls were purchased forEght the trial at an average

livewecljht price Dl.9e/kg.of 	 This price was used . 

NOTE-: Labor and costs other than 
feeds 	nominally associated with
-i animal feeding were not taken 
into consideration In this
 
feeding trial.
 



EVoluLte Th~ESuccess Of M~arket News 
............... naysis was conducted by the MFP marketin economist iS. a 

* in late 198. It was found that village traders and farmers used ward of

M,OLth as the principal Source of market 
news for price formulation.Accordingly, it 
was apparent that reliable market and price information
w)C'as needed for more'effective market analysis and research. 
Market
 
essential 
for inventory control and production planning. Moreover,
 

accurate price data are necessary in developing and carrying out national
 
mar ketin a po l icies. 

* Without marketing information, local 
traders bargain for wider margins as
t
a hedge a g ains
 price drops in more distant markets. As a result the
 
farmers are disadvantaged.
 

The market news service was originally intended to be part of the
livestock and maize marketing effort of 
MFP and PPMU. In response to

interest e):pressed by the FAO Coarse Grain Industry Team, The Gambian
 : Prodlce marketing Board and the Gambian Ministry of Finance, the market
 ..
news activity was broadened in scope to 
include livestock, crops andfisheries. Both wholesale and retail 
prices are reported with some
information on market supplies. 
 In doing this, farmers, traders, and
 consumers may know what 
level of' supply Of commodities is on the market.,

when, where and at what price.
 

Compiling market news has 
its cwn set of problems. Data collection is
done by three market reporters stationed at territorial intervals to

permit each one to cover 
at least three or four markets in the western.
middle and eastern geographic areas of the country. 
Data are collected
 on standardized 
forms and sent weekly to PPMU. Information is placed on
 an IBM PC computer and the Lotus Management System for processing. This
 
may sound simple enough. 
 In reality there are many logistical
difficulties to overcome. 
Getting the data to Banjul 
on a timely basis ,
is quite difficult. 
 The rural telephone system is non-existent or

unreliable in 
most of The Gambia. Moreover, periodic fuel shortages
limnlt the e;xtent of travel that is possible. Yet information must be

available to meet 
the weekly schedule of presenting market news
 
oroadcasts.
 

After one Year of operation, it was noted that maize, millet, and sorghum 
.nd rice are marketed almost entirely through the private secto",.

- roUndnutS and cotton 
are marketed through government or parastatal 
channels. 

N1P Surveys indicate that about I to 15 percent of domestic production

of maize, millet and sorghum enters the private marketing system ­ some
4000 to 0(I0 tons per year. The only public sector buying agent is the
-ambian Cooperative Union 
(GCU) which is the Authorized agent of the

Gambian Produce Marketing Board 
(GPMB). GCU deals primarily with
 
groundnuts and cotton.
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HOW Mich the markqt newBse;rvice really helps farmers is still a quL-stionn ~ a. ___Thoeare -stA-- lprblem-of--onver ting--1oc1-m~easu rn ienCinitsto m u ometricof distribution of market news which
largely depend Upon famerm having radios and 
now 

an ability to interpretprice information. Certainly, traders and marketing researchers will
find this service very uSefUl. 
 In a 1962 baseline survey conducted by1MFP. 16 percent of the compound heads interviewed had access to a radio,

and agricultural broadcasts were 
included to in 628 percent of the
 
progr ams.
 

7Thr basic thrU t of the lixed Farmi g Project was to increase
-riCultural roduCtiC) and farm comes by dev oping a mor diversiridedricuIture A cert-
 n degree momentum has een achieve Basic
 
Foundation 
 have be establis ed from which ontinued pro reas may b.re"atsonab I assured This is articularly t ue of the ma..e producti nand mark ting co onent. C rtalnly this fort is wort v of contin adSLlppar and th- techniqUe involved ca e expanded include at er
 
crops as well. 

A c osely r ated act 
 ity inauppo 
 of any prod cion and mip, ketingpr gram is hat of g thering and of or 

e aluatin degrees f success. r sulting stat' tics
 re 0ss tial 


oflysida monitor ng and 

For esearch, polcy determinatonsi, and ind vidualdecisia making. 
 This activii should be s engthened a expanded to
. serve wider r nge of villa 
a and commer al interest
 

Dat process g and ansly S, deservo c tinued supp t in th Id and
in he offi a. In devel ing countrie it is parti- larly impor'ant to
M7 aSU. act of a wid 
 variety of c stly program - a comput
.talla on is neede for example. The Mission hould coni or hav
ARD a. me responzi ility for sup rvising and 
 pporting ompu r
tistical gat aring
nt :nd 'ystem. 
ith PPMU h ing the op rtunitv a usethe ficility when eded, and t turo, it ave to PPMU wh 
n they * able 

Lo orate And mr ntain It. 

{ 9. 
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Annex A
 

Component 2. Grazing Areas Development And Management
 

A. Objectives
 

The original project paper describes the purpose of this component
of the Mixed Farming Project to be the development and management of 
grazing areas designed to support improved nutrition of large and
 
small ruminants. It was 
also to produce basic data necessary for 
the GOTG to develop resource management and land use policies. It 
would provide the beginning for improvement of the natural resource
 
base and maintenance of that base at a level capable of sustaining
 
needs of the resource users.
 

The project paper goes 
on to say: "Effects of management of 
renewable natural resources, unlike other aspects of agriculture, 
are extremely difficult to measure in a short period of time. It is 
not unreasonable to expect only a little output in terms of grazing 
land improvement during the first twenty years after start of 
the 
project. However, it is important to note that a start must be made 
for the process to ever reach that point.
 

The outputs of Phase I will be primarily related to development of a
data base from which management strategies may evolve. This data 
base will contain some quantitative components concerning the 
ecological inventory, such as annual herbage yield and species

composition of various vegetation types, herbage response to various 
trial plots and species lists of dominant vegetation. In addition,
 
a large body of data from socioeconomic enquiries related to 
traditional, cultural and social aspects of existing grazing land 
processes will be developed. 

Field training of 4-8 Cambian range management assistants will be 
well underway by the end of Phase I. 

Grazing areas development and management m'..,t be approached by an 
integrated team approach. Many of the activities are dependent upon 
close collaboration between team members." 

Specifically, the project paper called for the following outputst 

Da_;po-S Developm(ent 

Ninety percent of all known dappo5 w:ll he pe rianently
demarcated by markers (pillars). Transwport will be provided by
the project. I)Ai' and members of villages and L.OA'n will net up 
the pillars. 

Long-range planning for rehabilitation and i mprovement of
 
severely degraded 
 stock routen will be initiated In the fifth 
year of Phane I. 

40-60 deep wells developed in four yearn.
 



Ecological Inventory
 

A species libt of all dominant and subdominant plants will be
 
completed.
 

3 mounted sets of plant specimens will be complete with one set
 
each sent to Smithsonian Museum, Washington, and British Museum,
 
London.
 

An ecological classification of existing vegetation types will
 
be developed.
 

200 forage yield samples will be completed and analyzed by 
the
 
forage nutrition lab. This will be representative of major
 
ecological sites of The Gambia.
 

Four range management assistants will be trained in basic plant

identification, plant yield sampling, vegetation mapping, and
 
collection and preservation of plant materials.
 

A baseline inventory of existing plant comriunities and mapping
 
of ecological comnmunities will be 40% complete.
 

Grazing Land Management Forage Production Trials
 

Four 10 acre trial plots will be established in 3 ecological
 
types of The Cambia.
 

Study designs will be developed and at least 2 years of data
 
collected to include the influence of grazing and 
fire on
 
natural and exotic vegetation.
 

At least one field day will be condiicted at each trial site with 
villagers brought in for the event.
 

Woodland Crazing
 

An empirical study will be conducted to 
list the susceptibility
 
of important forest 
trees to grazing and burning at various
 
stages of growth.
 

Potential fuel-browse species native to The Gambia will 
be
 
identified and an analysis of forage quality completed. A small 
plantation trial plan will be developed. 

Management of ,razln _esource_
 

A data base will be developed to describe the traditional 
methodn ard wayn of grazing management. 

Three villages will be identified for grazing manipulation 
trials in village grazing arena. 

A net of year-long forage ntrategies will be developed wit'i
 
plans for implementing on a limited banin.
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Three range management movies from other countries and one 
set
 
of visual aids explaining principles of grazing land management,

forage and feed availabilities, and village level planning and
 
resource allocation will be completed for use by extension and
 
range assistants.
 

Burning
 

A brush fire prevention information program will be instituted
 
and operational.
 

Training
 

The range management specialist will assist DAIP to develop
training plans and will directly supervise training, with
 
guidance from the training and cormmnication specialist, for 
Gambians recently returned from range management training in
 
Kenya.
 

The range specialist will work with DAItP to identify an 
individual or two for B.S. or M.S. degree programs in range
management or natural resource management. By the end of Phase 
II a Cambian counterpart will be ready to assume leadership. 

The range specialist will develop simple lesson plans for
 
teaching basic concepts of grazing land management, utilizing
trial plots at the various stations to provide hands-on
 
demonstrations of these basic concepts. 

The project evaluation of April-May 1983 revised and consolidated
 
the logical framework but It was pointed out that this did not 
reproduce the original project description or revise it point by

point. Rather, the basic 
 thrusts of the project and tile essential 
modifications required to improve its ability to meet the original
goal and purpose were set out. Comments that pertain to the grazing 
areas development and management component are as follows: 

Before activities that bring developments in maize and forage 
agronomy and range management together in integrated mixed farming
settings and socio-economic data are brought to bear, a good deal of
work must be done that is specifc to each production thrust and to
 
the basic collection 
 and analysis of economic and sociological
 
informatien. In its third 
year, the project will introduce 
integrated village trials which bring the packages together in one 
setting. If nuccesful, these will be continued among larger 
numbers of villages in the lant two yearn of the project. 

The project seeks to improve range management by members of the 
Livestock Owners' Associations, and has begun to do no with range
inventory, range/pasture management demonstration plot trials with 
18 LOAn, feeding trials, seed multiplication, and training. These 
activities will be continued, moving towaid 
investigation of
 
different fallow lands' 
potential, soil treatment, effects of 
deferred or controlled grazing, and institutional evolution of the 
LOAs. Medium-range goals will be, (1) creation of a Pasture Unit in 
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the DOA, (2) improvement of water availability in selected range
 
lands, and (3) development of the capacity of LOAs to plan and
 
manage their use of local natural resources through use of m .ps and
 
inventories and better understanding and use of their own and the
 
government's organizations and resources.
 

Land-use maps at the scales of 1:50,000 and 1:125,000 financed by
 
project funds, but contracted by USAID independent of the project,
 
will become available in 1984. They will be used in tl.e range
 
ecology thrust. It is outside the Mixed Farning Project's
 
competence and essential purpose to deal with national natural
 
resources policy formulation. The project will not support training
 
of map interpreters at the central level. However 
a set of aerial
 
photographs and land-use maps will be deposited with the COTG's
 
Surveys Department for future use in national planning.
 

Ten 	 person-months of short-term technical assistance, or the 
equivalent, of an animal nutritionist will be provided to assist in
 
refining the technical packages of the forage and range ecology
 
thrusts concerning cattle, and to explore methods of improving small
 
ruminant production.
 

One long-term partis'pant trainee-ship will be added In range
 
management.
 

The 	revised and consolidated logical framework calls for:
 

1. 	At least 7 village trials over 3 seasons
 

2. 	Three technological and managerial packages, including farm
 
implements, animal and human nutrition.
 

3. 	 1:50,000 and 1:125,000 scale land-use maps produced (under a 
separate USAID contract) and used In range management assistance
 
to LOAs.
 

Deleted expected outputs were the following: 

1. 	 Provide atisistance to the GOTC in developing a national land use
 
planning capacity within the NANR which can relate to the
 
problems of both cropland and non-cropland utilization.
 

2. 	 Provide asni stance to the Dep,,rtment of Animal Health and 
Production in planning and implementing a program of legislated,
 
control led grazing areas with the necessary stock access routes,
 
firebreakn, foresitry shelter belts, and stock-handling
 
facilitien.
 

3. 	 Any reference to developing national land use planning capacity, 
controlled grazing arena, and demarcation of livestock trials 
and grazing arena. 

Amendment No. 4 to the I'ROAG says: "Grazing areas development and
 
management in hereby amended by deleting nubnections 1, 3 and a
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referring to developing national land use planning capacity,
 
controlled grazing areas, and demaraction of livestock trails and
 
grazing areas."
 

Between November 1983 and March 1984 the MFP team developed an
 
integrated work plan for the final two years of the prcject. A
 
major effort was =n:de to integrate the activity areas. Integrated
 
village trials were pursued with the following aspects:
 

Farmers will plant a portion of their cropland to maize using
 
the maize production package. Balance of cropland will be 
planted to traditional crops, primarily groundnuts (as a cash 
crop). 

Several farmers will be identified to plant forage legumes into
 
an anticipated fallow plot; the legume would be used as hay or
 
pasture during the (try season.
 

At least one hectare in the proposed 10-hectare protected range
 
area will be used as a forage bank (Stylosanthes hamata).
 

Corn stover, legume hay and groundnut top hay will be harvested
 
and stored for use as (ry season feed.
 

Corn grain will be harvested to be used as a food crop or sold
 
to local markets.
 

Livestock will be handled in traditional manner during the rainy
 
se .son.
 

An attempt will be made to introduce an unfenced deferred 
grazing area where local livestock owners achieve the deferment 
of grazing through group action. 

After harvest, crop re:;idues will either be stored in the field 
(maize stover, sorghum .;rover, groundnrit hay) or near the 
compound (grourdnut hay). Thetce residues and the rangeland are 
traditenal y to feed the 1ivet;tock over the (Iry season; the 
intervention to be introduced Is time of feeding to best 
maximize nutritiye value of the feeds. 

Socio-economic studlea will be conducted of a reconnaissance 
type and also in relation to the farmers acceptability of 
technology.
 

In this context the range ecologist and the forage agronomist had 
lead renponnibilitien in maturing a livestock nutrition program, and 
that program, while concentrated on cattle, would embrace small 
ruminants as well. Outputs expected from the range management and 
forage production activity area were as follow.: 

Recommnended program of supplemental feeding and grazing 
management to provide a year-long adequate nutrition level for 
livestock.
 



Feeding trials at village level and on station.
 

Study of grazing preference among forages by various livestock
 
species.
 

Organizational and/or technical advice 
to rural groups
 
initiating self-help water development.
 

Eighteen dual purpose (demonstration/research) exclosures
 
located in selected rural areas.
 

Range reseeding trials with both grass and legume species.
 

Seven field trained, full time Pasture Assistants with an
 
additional five Lives;tock ns;pectors receiving formal classroom
 
instruction only.
 

Range resource inventories d-veloped for each di s;trict in two 
divisions. 

Major study of live;tock marketing system, including structure,
 
performance, alternat ive 
inst itut ional forms and recommended 
short and long term strategies for maiket developmnt. 

Recommended aet of crop residue management practicen for 
fodder
 
and hay production.
 

A cost-benefit study of deferred grazing and supplemental
 
feeding practices being developed.
 

Consultant study on role of r, ruminants in Cambian
mall 

agriculture and poss,;ible points for MFP interventions.
 

Study of decision making and managerial capacity of LOAs.
 

B. Activi ties; ard ,Acc qfmp II thme.ne -


1. Prior to mid-term evaluation 

The mid-term evaluation found the range management component to be 
focusing, correctly no, on bot tom-up development with liventock 
owners' annociationn and sf r,ring clear of politically ,pness t Iye
issues of water and trail access in national policy. The thrunt had
 
been to work clor;enmt with farmers; In their natural 
net t ingn. It 
sought to Improve range mlanlagpmvnet by member:s of the lOA anid had 
begun to do so withI range inventf ory, range/pantfir r, management 
demontration plot trials with 18 LOAn, feedi ng trials, need 
multiplication, and training. The maize, lorage, and range ecology
thruntn had been cooperative In matl er of need production, forage 
trials, and cattle feeding trials. 

Outputs at 
the time of the mid-term evaluation were nnnr ned an 
follows but were not Included in the mid-term evaluation report.
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Dappos Development:
 

The dappo-prog.3m is not a high priority to the COTG. 
It is
 
politicized, and the RDP I attempted 
to address it but failed. MFP
 
should not make the same mistake. This issue is not appropriate to
 
be pursued by the MFP.
 

Ecological Inventoiy:
 

A complete act of 1:10,000 scale positive mylar serial photos is 
in
 
use to aid the LOAs in planning of local range use. Maps, when
 
delivered in late 1983 will likewise be useful, but it will be
 
premature during the project to proceed to 
large scale demarcation
 
of grazing areas.
 

The MFP will use the land classification system of the Forest
 
Inventory Project (West Germany) and the mapping as 
a base for
 
detailed forage/range inventories.
 

Aerial photo images were being used to identify and classify land
 
use types. There were to be two series (526 prints) of mylar prints
 
one set with names of towns and geographic places, the other
 
including classification units. 
 There are 13 different land use
 
classification classes possible. MFP maps 
can be used for plotting
 
of land use, water and trails and as a management tool to give
 
advice to LOAs in two Divisions. MFP uses maps at 1:50,000 and
 
1:125,000 consistent with other available maps. Soils maps are
 
outdated and new maps are needed.
 

Sites, and procedures for collecting data have been identified
 
without the aid of the land use classification cartography, which
 
would be available in 1983. The inventory will serve as a
 
collection of biomass data, and DA11P 
staff will be trained in the
 
collection procedures, computation and basic interpretation of the
 
data. Approximately 39 percent of the land 
area in HID and URD
 
districts will be covered, 
the rest will be completed in 1983. The
 
first phase of the inventory considers production followed by
 
measurements in April and May 1983, 
to determine biomass at that
 
time of the year. LOA meribers assist in data collection, including
 
local plant names, utility of the plant to livestock and logistical
 
problems of survey personnel. A small herbariun of 100 plants has
 
been developed.
 

The Crop Protection Services (CPS) and the Regional Food Crop

Protection Project has prepared an 
extensive collection of weeds of
 
The Gambia.
 

The range component studied and collected biomass 
in five districts
 
and found a high percentage of unuscable weeos.
 

-7\P
 

http:dappo-prog.3m


Grazing Land Management Forage Production Trials:
 

The widespread practice of retiring arable crop lands to 
"fallow",
 
when the farmer decides that productivity of crops is
 
unsatisfactory, has resulted in one-third or more of the arable
 
lands being currently In fallow status. Unfortunately fallowing

with natural plant growth as the vegetative cover is largely
 
useless. Not only is there scant improvement in the soil's mineral
 
nutrient supplies for plants, but the lands 
are progressively
 
occupied by undesirable brush and other perennials (a shiny leafed
 
plant with tuberous root is ubiquitous). Such invasion will require

costly clearing in the 
event the fallow is to be restored to
 
cropping.
 

A highly innovative procedure of reclamation of fallow lands is
 
proceeding under the MFP. The initial step was 
to introduce
 
improved cultivars of tropical forage species from South America
 
(CIAT, in Colombia) and from Australia, where extensive research has
 
been done in recent years. The first season's field trials of
 
selected species of Stylosanthes have revealed surprising values.
 
In the seedling years of planting these pereunials, as much as five
 
metric tons of forage have been produced per hectare. Seed has been
 
produced to be used in further field trials.
 

It should be noted that this innovative undertaking appears to have
 
far-reaching significance. 
 Should these initial findings be
 
confirmed by more extensive trials on other fallow lands in
 
representative regions, 
a feasible and highly productive method of
 
reclaiming fallow lands will be available, and the reclamation
 
period will. provide highly nutritious livestock feed to support all
 
classes of ruminant livestock. Thus, lands that are not now
 
producing, will be added 
to the total agricultural systems.
 

These studies are unique in Cambian agriculture. They will bring

the application of available technology from more developed

countries into practice in a comparatively short period of a few
 
years. Sustained progress will depend 
on the success of on-the-job

training of Gambian counterparts and assistants and the return of
 
participant trainees who exhibit ability 
to direct and exploit such
 
research. 
 The proj_ct plans call for this essential training.
 

Eighteen two-hectare demonstration plots have been completed, one in
 
each LOA. 
 One hectare is fenced the other unfenced. Fire lanes 
were cleared around the plots, two 10 by 20 meter seedbeds were 
prepared and reseeded, and all shrub material wan cleared to ground
level. The fenced portion plots were seeded with Cenchrun ciliaris, 
and Stylonanthei species. Evaluation of seeding will be made at the
 
end of 1983 rainy season.
 

All 18 plots were Installed using volunteer labor from each
 
participiting LOA including weeding and seeding. 
Progress was slow
 
and pasture annsitants were asked to 
rate LOA cooperation as good,

fair or poor. The results were: five good, seven fair and six
 
poor. 
 LOAs marked "good" will develop five hiectare j'monstration
 
plots.
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A Peace Corps Volunteer with 
a degree in veterinary medicine was
 
assigned to DAHP and MFP in April 1983 and has given some assistance
 
to LOAs. He developed a system for DAHP to better identify animal
 
diseases. This effort has virtually ended, due 
to lack of DAHP
 
interest and support. 
 Animal thermometers and stethoscopes from MFP
 
assisted LOAs to diagnose diseases.
 

DAHP started several seed multiplication centers 
in the 1970's in
 
MID. The MFP consolidated these in two plots, 
the largest in YBK,

the other a quarter hectare plot in URD. 
Both plots have been

expanded and will produce Cenchrus ciliaris, Stylosanthes species,

and Andropogon ayanus (root transplant), Panicum maximum and

Leucaena leucocephala. The plot 
at YBK will be enlarged to five
 
hectares in 1983. Cultivars used the first year were 
from The
 
Gambia except the Stylosanthes scabra (Australia). Additional seed
 
was ordered from Australia for seed multiplication in the LOA
 
plots. There is insufficient personnel (pasture attendants) at YBK
 
and URD. 
A central seed warehouse was established at YBK.
 

Woodland Grazing:
 

The Forestry Department is involved in reforestation and management

of forest and reserve areas. 
 Each year two villages are selected
 
for their woodlot reforestation program.
 

ManLement Of Grazing Resources:
 

A-, a result of the range/pasture component's technical workshop, the
 
LOA Coordinating Committee was established 
in 1982. The Acting

Director of DAP is 
the Chairman, and the Committee is composed of
 
all project or technical personnel who are working with or 
serving

the LOAs. The objective of tle Committee is 
to eliminate confusion
 
and create a unified approach to LOA development. The Committee
 
meets once a month, but there is still 
insufficient participation of
 
the LMB and Divisional supervisors.
 

LOAs were organized in 
1977 through DAIII. Each district has at
 
least one LOA and some have two. 
 There are 36 districts in five
 
Divisions with a total of 43 LOAs. 
 MFP works currently only in two
 
divisions, MID and URD, because of shortage of trained personnel and
 
the relativcly high concentration of livestock and LOAs. There are
 
20 LOAs with 2,503 members and 60% 
of the national cattle population

in these two districts. In cooperation 
 with DAII, IOA officers, and 
commissioners, many meetings were 
held. LOAa currently are
 
insufficiently organized and structured and are 
weak in planning and
 
implementation of their 
own projects. The Soclo-Economic Unit
 
should evaluate these 
in order to better assist them to improve

their organization up to the national level and to unify the
 
membership.
 

Deficiencies in 
LOAn are the followingi
 

a. No national governing body.
 

b. Lack of understanding of roles of elected members.
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c. 	No regular meetings.
 

d. 	Insufficient membership participation.
 

e. 
Inability to monitor money and banking transactions and report
 
to members.
 

f. 	Physical size of LOA's land area and distances for members to
 
travel to meeting points.
 

The USAID/CLUSA program works with LOAs in a numeracy program and
 
assists in improving LOA orgatization and meeting procedures. Other
 
problems are insufficient water and dry season feed, and inadequate
 
markets to sell older livestock.
 

Planning is from the 
field level up rather than from the national
 
level down. The range component is closely working with 18 LOAs in
 
two Divisions. Cooperation from the LOAs has been very good; their
 
members have assisted in developing the grazing trial blocks and the
 
building of firelanes around them. Since only one cropping s;eason
 
has 	passed it is difficult to assess this component at this time,
 
the 	exception being Boiram where two years have passed with Food 
cooperation.
 

The 	MFP strategy is to develop local agreements with the LOAa
 
through development of a grazing management plan and negotiations in
 
two 	Divisions. The DAUP will assist the MFP to develop a local
 
district policy. National legislation could not be developed within
 
the 	life of this project.
 

The 	range component needs more office space to place equipment,
 
maps, ecological inventory, two counterparts and the range
 
specialist.
 

The 	 DARP has no organized range pasture unit and no efficient 
extension service.
 

The MFP recognizes that the livestock components ar' a necessary and 
contributing feature of balanced agricultural development. Just as 
livestock enterprises on rangelands (on non-arable soils) are not a 
self sufficient activity, so in the production of crops on arable 
land an unbalanced activity when standing alone. This Interaction 
and integration of both types of enterprise ins necess;Ity for 
progress in the future development and full utilization of the 
natural resources of climate, land and 	 soils, adapted plant material 
and 	livestock.
 

The non-arable rangelandn of Thbe Gambia, now occtipied by native 
vegetation, are currently over-stocked and over-grazed. The lands 
and soiln have been degraded by sustained over-use, and Invaded by 
useless vegetation. The impervioun surface soils have been 
responsible for large runoff losses of rainfall that should be 
retained and stored in the soil profile. Only the sandiest soils
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L.6LULI,, Uu,.l 'dZ LIIL western U.b. anti AUstraLia, there appears to be 
significant potential for restoration of forage producing capability
 
on rangelands by the adoption of suitable technology and materials.
 

The necessary first steps in the restoration and effective
 
utilization of these lands have been taken in this project. 
Progress will require successive years of careful management,
 
exploiting those practices that prove most useful. 
Progress is
 
limited by tile life cycles of the cattle (3 to 5 years) that 
are the 
important agents for sequential development. Range managers should
 
think in terms of a succession of years to allow time to make
 
beneficial changes. A satisfactory basis has been established for
 
undertaking the restorative procesq. This must be followed by

yearly skillful management to re-establish useful vegetation, to 
ameliorate the degraded soils, and to learn how to utilized the
 
useful forage by livestock in a manner that will facilitate
 
restoration of the range environment.
 

Tile restoration process must involve removal of livestock to other 
feed sources when the range forage has been depleted to the danger 
level. The common practice of holding cattle on range with limited
 
forage, which causes excessive loss:s in live-weight by partial 
starvation, is unnecessary and self-0efeattng. Intelligent 
regulation of grazing on rangelands should become feanible as the 
present field work yields useful information. 

The current rangelaid research program has included the 
reconnaissance of these national resources to determine present 
status, anti the selection of representative areas for detailed 
studies. In each research site, one section 
is fenced to exclude or
 
limit grazing, and a cempanion site in left untreated. The 
evaluation of introduced forage grasses and forage legumes is being 
made, as well as selected soil treatments. The vegetative cover of 
range lands is an important factor In rainfall conservation for
 
continuing plant growth after rains cease.
 

On the basis of observatlons on these Initial field trials, tile 
usefulness of introducing new forage tpecles in rangelands is to be 
undertaken. The grazing practices to exploit these Improved feed
 
sources without damag ing these living forage plants will 
 follow. 
Other management practices will include the det ermination of actual 
live-weight gains or lonsesi under spectfic local conditions; methods 
for reducing ti pre:;ent uris ,; range vegetation; the matching of 
grazing livestock nimllbeis with forage re.sotrce s, to halt degradation 
of tie range; and the net ecoonomic bane ft! from selected nyytems of 
management in ter ni of I iveritok off take. 

The cost of ma iriainir, mature marketable animals held on 
rangelands, thus conniring, feed tiaC iahotald sustain growth, of 
younger stock, may be evaluated. Such evaluation will enta il 
determination of benefits from moving the livestock to other feed 
sources as needed or marketing the excess cattle. The integration 
of range cattle production with use of forage grown on revegeta'ed 
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fallow lands, and much more efficient utilization of crop residues
 
(also a project goal), will provide essential integration of the
 
livestock components into more rewarding agricultural production
 
systems.
 

Forward project planning may emphasize the exploitation of the
 
information acquisition now planned.
 

The first cycle of livestock feed trials has been completed to
 
determine the yields of crop by-products, their nutritive value when
 
fed to cattle, and the methods of harvesting and storage to fully
 
utilized such feeds. The 
current ceanon now closing, has revealed
 
unexpected values of the native "gamba" grass when skillfully

managed and preserved, as well as the surprising feed value of rice 
straw when prudently preserved. Tn addition, the nutritive values 
of maize and sorghum stovers have been a welcome revelation. The
 
stover is highly palatable when made into silage (with

preservatives) in locally constructed trench silos. The values of
 
groundnut hay and stems are encouraging. 

The second cycle of feeding trials are now beginning (March 1983) to 
exploit opportunities disclosed in the preceding year. The apparent
effectiveness of thene innovative practices should open the door to 
utilization of available resources that have been largely overlooked 
in present farming systems. Such feed sources are urgently needed
 
to contribute to feeding cattle after dry ranger have been
 
exhausted. The unefulnesa of such crop by-products for feeding

lactating cows, as well an year-round feed supplies for the family

herds of sheep and goats in a promising projection. There studies
 
must 
be on a yearly cycle, and acceleration will consist largely of
 
full evaluation of each year's results, as a basis for revised
 
studies for the next cycle.
 

The range forage component will have to work and develop a
 
methodology for range management assistants to 
determine forage

needs of villages. Both componenti; have tiot yet developed a
 
long-term program at tile village level.
 

There are no information guiden or simple 1lluJtrationn of range 
management and forage needs at the vii lage level. A year-round
 
strategy wan developed In coop(, ration with the 
mai lze/forage
 
compone.nt.
 

flow that one full year of ree,;varch fndlngf are In hand, the Chief 
of Party ind his ntaff are, fI altzing plans for undertaktng the 
initial integration of th,- l ivestock componentn with other 
components, to test a prel ininary lntegrated farming system. This 
system will be undertaken with the onset of seasonal rains (about
mid-June 1983) to tent the feasibility and benefits of proven
technology now showing promise. It in Intended to evnIltiate the 
provisional oyntem further after an additional year (by June 1984)
and make such changes In components an seem warranted, and to plan 
for extennion of the teats 
to other selected regilons. 
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In general, field research should be continued for at least three 
years, to :easure annual 'variability, and to establish degrees of
 
confidence. The incorporation of useful components into farming
 
systems for practical adoption by farm families may be deemed
 
feasible for extension programs after three to four years, depending
 
on initial profitable field experience in reprcsentative areas.
 

The range/pasture component was requested to assist in developing
 
175 hectares of forest area with pasture for a holding area to feed 
LMB purchased cattle before sale to buyers. A half hectare plot was 
disc plowed, seeded and fenced in July 1981. The sceding was 
thought to be untdccessful, but at the end of the second rainy 
season the stand was found to be well established. Cenerally, 
however, reseeding of an area can be expensive and two years go by
before it can be grazed. The other alternative is the native 
species Andropogon Fayanus, which can be root-tran,,planted and 
produces a usable plant roughly one year after transplanting. The 
key is not to overgraze and to protect grass from dry season burning 
and continuous cultivation. Such activities are responsible for 
declines in range productivity in the U12.) and MID. 

The Livestock Marketing Board (11B) is under the Ministry of 
Agriculture and is commercially oriented. The LOAs' coordinating 
committee was therefore hesitant to invite LMB to participate in the 
project. The MFP established a trial area of one half hectare in 
1981, which was to be expanded to five hectares (new fallow). It 
would take five years to train a fulltire LXIB worker to manage the 
range/pasture plots.
 

Range management movies have not yet been produced, because of lack 
of a total technological package for range management and 
development and lack of resources of the EAU. 

Burning:
 

The range ecologist did not burn plots for controlled burning 
experiments, t;ince they were previously burned, lie is studying tile 
Immediate and long-term effects of tile burning on soils and species. 

Insufficient Information on buihfire prevention It, a constraint and 
MFII has nr,t yet de-veloped recommendations on this. There .,Ire no 
severe sanctionsnaet by the GOTG for burning, al though It is not 
encouraged by government officials. 

Trainfng:
 

The Range Ecologist arrived in The Cambin in June 1981 and wan 
assigned two counterparts from the DAIIP; one of them left to 
complete a program In range ranagement In the USA. Seven pasture 
assistants from DAHIP were selected; five were posted In MacCarthy 
Inland Division (MIi)) and two in the Upper River Division (URD). 
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Each pasture assistant covered three Livestock Owners Associations
 
(LOA). Each pasture assistant was sold on credit a Suzuki 100
 
motorcycle for mobility. 10do additional pasture assistants will be
 
required over the next two years.
 

The Range Management Specialist will finish his B.Sc degree in
 
1983. One Animal Nutrition Specialist completes his M.Sc degree in
 
1983. In addition, three participants went for training (two years)
 
to Nigeria to return in 1983. The current counterpart may also be
 
sent to 
the 	USA if funds become available.
 

Counterpart Livestock inspectors and P'as;ture Assistants had little
 
or no training in range/pasture management and development.

Livestock 
 Inspectors mostly have no high school certificaten and
 
undergo fifteen months of training (in-service). The pasture

assistants 
 have a high school diploma and serve in a technical and
 
administrative capacity. A training program 
 for Pasture Assistants
 
was 
 held in 1982 and it covered the following subject matter: 

a. 	 Monitoring of demontitration plots. 

b. 	 Reports on seeding of demonstration plots. 
c. 	 Discussion of the annual work plan. 

d. 	 Forage biomasis rangeland inventory and data collection. 

e. 	 Assisting L.OA's m'mbership meetings. 

f. 	Collecting, Identifying, and classifying forage plant materials
 
for development of a plant library (herbarium).
 

g. 	 Workshop to discuss joint activities within the LOA areas. 

h. 	 Reseeding in range/pagture demonntration plots (18). 

i. 	 Expanding stock of plant materials in YBK need multiplication 
center.
 

One 	 counterpart received short te-n training (three months) In the 
USA and 34 Pasture Assistants were trained in fence building.
Approximately 21 nession. were conducted and a technical workshop
waS held for 58 DAHIP worers. In addition, nine Live;tock 
Inspectorn and Pa;ture Anssiv,tant , were t rained in !evd,.d 
preparation. Local training included thre workshops in cooperation
with DAIP and MF'P. Ile nubjects uh..ich were dlt;cvn;sn'd were: banic 
princ ip es of range management, menturetnnnt t chnipen and map
reading, and development of an annual 1 work plan. Numeronn nessions 
were held in the field demonintrating vegetation measurement and 
identification, fenc ing an'd reeeding procedures. 

The DAHP has a pernonnel training officer who cooperaten with HFP in 
training of DAiIP staff. 
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2. At End Of Project
 

Dappos Development
 

The dappos development aspect contained in the original project
 
paper was dropped at mid-project when it was stated that the
 
planning and implementation of a program of legislated, controlled
 
grazing areas with the necessary stock access routes, firebreaks,
 
forestry shelter belts, and stock handling facilities would not be
 
continued.
 

The 40-60 deep wells that were to be developed, as reported in the
 
original project paper, was an error in printing and, 
in fact, never
 
was intended to be accomplished.
 

The mid-term evaluation, however, did add that improvement of water
 
availability was to be accomplished in selected rangelands. Two
 
accessways to The Cambia River werc started near Sutukoba (Upper
 
Wulf) and Baraji Kunda (Kantora), both in UP,D and a third at Sukuta
 
(Niani District) in MIl. Shovels, pickaxes and wheelbarrows were
 
furnished for the self-help effort. Completion in expected by May,
 
1986.
 

Ecoloyi cal Inventory
 

The base line range inventory of existing plant communities, 
completion of a "peci-a list of all dominant and subdominant plants, 
mapping of ecological communities, and development of an ecological 
classification of existing vegetation types is well underway. This 
is in nptte of the continued delay in connumating a contract, 
outside of the project's renponsibility, for construction of ba.e 
maps. 

Using 1:25,000 scale black and white photon, enhanced from a 1980 
set of infared photon, the project has completed field mapping and 
field Invenitory of all 14 dittricts in mil) and URD (Table A-2-1). 
Data collecte.d incltdes a plant lint by gtenun arid specIen, an 
estimation of .ercnlit ground rover by plant nspc in or litter, and a 
meanurrment of plant green weIght by npvcIen. These green weightf 

adju!ted for pe nln
were later rcent I, rtue aund recorded an percvnt dry 
matter oi the basin ofI 1'3 forage yield n;.uiplen co llected and air 
dried. l)ata croll .r'lifn poirt had been pre-det rmine. within 
preliminarv vvgl atioin type do,, u.itIen done in the nflf ie. At 
each data collection point In the field a niteitvfni ication 
dencr Ip1on was mad(,lanu ue clasnIfIvd, land ti vil'ment lniIcated, 
noil eronI on rat .d, anl:d! r i: nvai ont ntocok wator no)i,rr Id;ftIf lied 
and Itni dintanre dltiminv.d. Editing of the 1,32 data point
 
writeupii In purently undeorway and a computer prog1ram in being 
prepared to nantint with itorI ug and analyr.fin of the data. 
l'repnration of maps fr )mrthe aerial pholo n in Jtis begi noi g by the 
joJect due to the lack of availability of the jpromined ban'r maps. 

Total numbered plant npeclmnn In the herbauri identified to 
fu npecies are 362. I'lant have been collected, dried, mountnd, 
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TABLE A-2-1: Range Inventory Data Collection by Year
 

YEAR DATA 


COLLECTED DISTRICT 


1982 Niamina Dankunku 

1982 Niamina West 

1982 Niamlna East 

1982 Wulit (2) 

1983 Kantora 

1983 1/? Fulladu East (3) 

1984 1/2 Fulladu East 

1984 Sandu 

*1985 Sami 

*1985 Ftilladu West (2) 

*1985 MIacCarthy Island*** 

*1985 Nia1i 

*1985 Nianija 

*1985 Upper Saloum 

*1985 Lower Saloum 

DIV. 


MID 


MID 


MID 


URD 


URD 


URD 


URD 


URD 


MID 


MID 


MID 


MID 


MID 


MID 


MID 


HECTARES NUMBERS 

** Writeups 

(Samples) 

13,030 27 

14,310 36 

31,690 91 

53,730 195 

33,075 66 

40,365 80 

40,365 85 

32,985 101 

46,865 134 

79,055 188 

1,165 13 

42,455 105 

12,010 53 

27,760 87 

16,985 61 

I'
 



4 seasons 14 districts 2 485,845 1,322 

Oct-Jan (18 adm. Units) 

* Two data collection mobile teams 

** Areas quoted in Land Resource Study 22 

MacCarthy l land District was overlooked in previous 

reports. 

(2) Two sub-districts 

(3) Three sub-districts 

17
 



identified, and labeled. There are over 150 different species or
 
varieties of dicots and over 90 monocots. Some 150 specimens are'
 
being sent to KEW Botanical Gardens to be included in their African
 
collection.
 

A total of 22 range forage samples have been collected during field
 
inventory and have b,2en analyzed for dry matter and crude protein.
 
These include grasses, forbs, shrubs, trees, maize, sorghum and
 
millet. An additional 40 samples are awaiting analysis.
 

Seven Pasture Assistants, each responsible for three LOAs have been
 
involved in the ecological inventory work and trained in basic plant
 
identification, plant yield sampling, vegetation mapping, and
 
collection and preservation of plant materials.
 

Grazing Land Management Forage Production Trials
 

The YBK Range Seed Multiplication Center was expanded from 3.3 
hectares to 6.6 hectares in 1985. Six hectares are currently under
 
cultivation producing Cenchrus ciliaris (Buffel grass), Andropogon
 
gayanus var. bisguamulatu ("Waa" or Gamba grass), Panicum maximum 
(Guinea grass), Stylosanthe, hamata (Verano legume), and a Leucaena 
sp.
 

Stylosanthes scabra (Seci stylo), a tall (1 meter) evergreen
 
perennial legume was found to be susceptible to infestation by
 
termites. Being the only green plant material in an otherwise dry
 
annual vegetative environment, tennites ate the green roots no
 
extensively that the plant falls over and dies, sometimes before
 
seeds mature. As a result seed plots at both YBK and Giroba Kunda
 
have been eliminated and replaced with other plant material.
 

The Giroba Kunda Range Seed Multiplication Center, near BIasse, 
remains at 1.2 hectares. Guinea grans, though growlng rapidly from 
seed and producing quantities of viable need, cannot with;tand 
drought. Each rainy season the perennial grass had to be renown. 
After three seasons of rensowing in July, harvesting sectids in 
November/December, only to have the grass die over the nine monIth 
dry season, Guinea gra us and ,seca stylo have been eliminated and the 
emphasis now In on Apdpropj.orn L yaTvj" and Cen-chlr-un ciii arl­_,
 

Transplanting of the Camba grass ilno def; Ignat ed defr red rang;e 
plots an well an In I bec are range demon;tratlot plots ha been 
done over the lant three yearn, alwayn during August, the peak 
rainfall month. For the first time, In 19H5, all plant materials 
came from the Range Seed Hultipllcation (Unters at C iroba Kunda and 
YBK, and not from Yundutm Interna!anal Airport, near Banjul. Areas 
where transplanting han been accomplished ares 

Deferred range plots: 
Boiram (Fulladu Went, MID) 
Plnini/Choya (Niaminn Went, MID)
 
Sukuta (Niani, MID)
 
One hestare range demonntration plotst
 



Njau (Upper Saloum, MID)
 
Kumbal (Kantora, URD)
 
Jar Kunda (Lower Wuli, URD)
 
ITC Solo Site ?ulladu West, MID)
 

Seedings have been accomplished in the areas shown in Table A-2-2.
 

A seeding of Stylosanthes hamata, Cenchrus ciliaris, Andropogon
 
gayanus, Panicum maximum, and Chloris 
 yaynys was accomplished on a
 
Livestock Marketing Board holding ground at Kabakora (Foni Bintang
 
Karenai, Western Division) in June 1981.
 

Difficulties were encountered 
in getting busy farmers to weed the 
seeded Gamba grass. Young scedlings must be weeded within the first 
4 weeks following emergence in order to survive. Heavier than 
normal rainfall in 985 increased on-farm labor requirements, 
leaving less time for off-farm work. The same labor constraints 
were experienced in trying to transplant additional Camba grass in 
the three deferred range plots. Additional stocks of root material
 
were available both at 
YBK and Ciroba Kunda, bat farmers were
 
unwilling to furnish the voluntary labor necessary to do the 
transplanting. The Jahally/Pacharr Ricc schemed has tied up labor 
from the Boiram area. There is little surplus labor available
 
durng the month of August.
 

Deferred range plots established by MFP are as follows:
 

Piniai/Choya (Niamina West, MID) 15.25 hectares in 3 parcels
-

Makama Sireh (Upper Wuli, URD) - 10 hectares In 2 parcels
 
Sukuta (Niani, MQD) - 13.27 hectares In 2 parcels
 
Boiram (Fulladu Went, MID) - 10 hectares In one parcel
 

It should be pointed out that these deferred range plots were
 
established primarily as extension dem::onstration areas to be used as
 
tools to convince farmers of the Importance of reserving range
 
forage for the dry season. 
They are also useed to show the value of
 
that deferred forage with cime anS bet ter 
forage plants become
 
establiI hed through natural success ion when grazing use in not
 
excessive and fire In controlled. In addition they show the value
 
of introduced forage plantn alonj with 
native plant species. The 
plot s were not Intcnded an sit en for detailed deta gathering for the 
sake of rpneearch. IData has been collected, however, that would 
enable an analysis of the effects of fire exclusion (or less 
frequent fires in one case), the effects of delaying season of
 
grazing, and the effects of rate of grazing (approximately 1/2 of
 
the range forage produced remained at the end of the 
year, an
 
compared to no forage remaining outs ide the plotn).
 

Field dayn have been conducted at each trial site with villagers 
brought in for the event. In 1985 approximately 25 farmers were 
bussed to a one day vinit of the Ciroba Kunda Range S;ped 
Multiplication Center near 
IBane. Also in 1985, approximately 35
 
farmers were buned to 
the YBK Range Seed Multiplicitlon Center.
 
Following on the nam 
 day they vinited the BoIram, an well an the
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Table A-2-2. Reseeding of range forage species in deferri-d tr'ge plots and in one -ect-re
 

range demonstration plots.
 

Species Planted
 

Location 


One ha. range dem. plto.s:
 
Kumbal (Kantora, LURD) 


Kundan (Fulladu East, URD) 


Sabi (Fulladu East, URD) 


Karantaba Tucular (Sami, MID) 


Sambatako (Fulladu West, MID) 


Sare Ngai (Fulladu West, MID) 


Maunda Kunda (Niamina East, MID) 


Balanghar (Lower Sabam, MID) 


Charmen (Nianiji, MID) 


Njau (Upper Saloum, MID) 


Dankunku (Niarnina Dankunku, MID) 


Konko Duma (Sami, MID) 


Deferred range plots:
 
Makama Slreh (Upper Wull, URD) 


Pinlai/Choya (Niamina West, MID) 


Sukuta (Niani, MID) 


Boiram (Fullddu West, MID) 


Andropogon Cenchrus Stylosanthes Stylosanthes Stylosanthes
 

gayanus ciliaris hamata gulanensis scabra
 

X X X X
 

X X X X x
 

X X X x
 

x X X
 

X x X
 

X X x x
 

X X
 

X x
 

X X X
 

X X X x
 

X x x
 

x
 

x x x x
 

x X X
 

x X x
 

no seedling survival
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Piniai/Choya, deferred range/crop residue feed programs. 
A field
 
tour was also conducted at the Yundum feeding trials. Select
 
farmers, one 
from each LOA in MID and URD, were brought in to review
 
this work.
 

The most significant extension program has been the five years of
 
daily contact that Pasture Assistants, Range Officers and the Range
 
Specialist of MFP have had with farmers. 
 These technicians Lre an
 
extremely dedicated group of people who have positively responded to
 
the field ltoel needs of MFP.
 

Woodland Grazing
 

No studies have been conducted by the project on the susceptibility
 
of important forest trees 
to grazing and burning at various stages
 
of growth. No potential fuel-browse species native to The Gambia
 
have been identified and, therefore, no analysis of forage quality

completed on these species. 
 A trial plan for a small plantation of 
potential fuel-browse species does not exist. 

__ana~ment Of Grazin Resources 

Of the total 19 LOAs in MID and URD, the range program has 
successful program; in 1i LOAK. A year-long forage strategy has
 
been developed by the project and implemented on a limited basis as
 
pilot extension demonstration areas. Four villages have
 
participated in grazing manipulatio:n demonstration trials in village 
areas. 

The deferred range/crop residue feeding programs Implemented in
 
Boiram/Njoben, Piniai/Choya, Stikuta, and Makama Sireh 
will be
 
continued starting in March/April, 1986. This program is
 
implemented by groups of livestockmen from more than one village.

)eerred range aruan are 10-15 hectares. Heifer (1-3 yrn) are the
 
anin~lis led maize sLover for one to two months 
 (February-larch) on i 
feed-lot ha,:nI, a fter which animals are turned onto the deferred
 
ra ge for I months (April.-ay). Grotundnut hay, r'ce straw, er
 
sorghum stover ini f.d in June. 
 A total of 48 stockmen have 
participated in the program. 

Another ciop res idue feodtitog program In being Impl iemented by 
3Lockmen IIn!individual villages. The collected re;iduen are stored 

in nmall fenced lot, located in the vicinity of the village.
Farmern work coll ee vely to tore ret Idra on platforms. ITe 
recommendation In to nuipll ,ret heifer dietn during the lant 6-8 
,weeki of the dry vennon, and before adequate green material in 
available early in the rainy eason. EmphnstIn in on ntoring maize 
stover and rice straw, primarily becauneoneither has been utilized 
an a hanrw.,qed an imal fe'd, Although tied to . eme extent for 
grazln, both are permitted to elthmer rot In the rield (maize
ntover) (r h, burned to remove It ronm the fields (rice atray). HFP 
recommendn that pirticipating farmerst une the stored residues to 
feed helfern. In actuality some older cows, draft animals, and 
small ruminants are ainu ibnlng offered the stored residue. 
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in 1985 nine village storage units were constructed by participating

stockmen using fencing materials provided by MFP. An estimated
 
28,063 kilograms of crop residue were 
stored and a known 139 heifers
 
were 
fed, all in Wuli and Kantora Districts of URD.
 

The 1986 program includes the original nine participating villages
 
plus an additional 28 (Table A-2-3).
 

The 1986 program has been left exclusively to individual Pasture
 
Assistants to organize and assist stockmen with implementation

(Table A-2-4). The favorable success of the program implemented in
 
1985 is reflected in the 
fact that M.M. Jobe retained all nine 1985
 
units plus an additionia 6 units in 1986.. The first year is one of
demonstrating to the 
farmer the effects of feeding maize stover and
 
rice straw to animals late in the dry 
season when range forage is
 
very minimal. 
 All heifers fed in 1985 survived the 8 weeks famine
 
period. Many that depended on 
open range alone died before adequate

quantities of green plant material 
was available on the range.

Individual initiatives taken by Pasture Assistants are an 
important

key in how the farmers percieve collecting, storing, and later
 
feeding residues to hungry livestock. The Pasture Assistants with
 
two or more units in Table A-2-4 are 
those actively involved in the
 
crop residue program, reseedings, and assisting farmers in the
 
management of deferred range plots.
 

A data base has been developed and a report is presently in
 
preparation on a herding study conducted by the forage agronomy team
 
and individuals from PPMU.
 

Range management movies from other countries and 
a set of visual
 
aids explaining prli-.ples of grazing land management, forage and
 
feed availabilities, and village level planning and 
resource
 
allocation have not been acquired by the project for use In The 
Gambia. 
 The project has completed one video program explaining all
 
aspects of the MFP project. The Extemi;ion Aids Unit of the Ministry
of Agriculture has prepared a similiar 16mm movie.
 

Burni n. 

A brush flit prevention Information program has not been instituted
 
by the project.
 

Tra f n t ng 

The range management specialist has very successfully accomplished
the outputs called for in tile project paper under training. lie has 
ansti ted with tr-inIng plans and Iirectly supervined rin-the-Job 
training for his, counterparts who returned I I tl4ininng In Kenya
prior to the FP. lie han identified Individualo for long term 
training who will be or already are back In The Gambie, capable of 
assuming leadership. He hun developed Iennon p1ann for teachingbasic concepts of grazing land tannagcment, utilizing trial plotn at 
the various Utatlonn to hands-onprovide demonstrations of these 
basic concepts. lie has gone beyond the requirements listed in the 
project paper by training a number of Pasture Annintantn and has 
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Table A-2-3. List of Villages Participating in "1986 Supplemental
 
Feeding Program"
 

MACCARTHY ISLAND DIVISION
 

Fulladu West District: Sare Ngai
 

Njoben
 
Alulaye
 

Fass
 
Sare Buti
 

Niamina West District: 
 Ba Kunda
 

Nana/Dalaba
 

Sami District: 
 Konko Duma
 

Niani District: 
 Kuntaur Fulla Kunda
 

Nianija District: 
 Buduk
 

Nianija District: 
 Welllngara/Sinchou Omar
 

Bakadagy
 

UPPER RIVER DIVISION:
 

Upper Wuli District: 
 *Kunjur/Taborkoto
 
*Wellingara/Madina
 
*Koli Kunda
 
*Sutukoba (2)
 

Brifu
 
Tabanding
 

Kantora District: 
 *Baraji Kunda
 
*Garawol
 

*Sudawol
 

WKusumuh
 
Quena (Kotna) (2)
 
Kantale Kunda
 
Ceba
 

Fulladu East District: 
 Kundam
 

Note: Sabi (URD, Fulladu East District) has yet to install the fenced
 
storage area and cannot seem to collectively agree to gather residues.
 
Kumbul (URD, Kantora) was unable to complete a storage facility. Fencing
 
was removed and moved to Gaba.
 

* 1985 Program 
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TABLE A-2-4. Implementation of Village Supplementary Feeding
 

NAME 


Momodou Jobe 


Omar Jammeh 


hDmodou Fofana 


Malang Sanneh 


Demba Manneh 


Seddy Fatty 


Lamin Jallow 


Programs By Pasture Assistants
 

DISTRICT UNITS
 

(Wuli/Kantora) 15 units
 

(Fulladu East) 1 unit
 

(Niani) 1 unit
 

(Fulladu West) 5 units
 

(Sami) 1 unit
 

(Nianija) 3 units
 

(Niaminas) 2 units
 

TOTAL 28 units
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helped conduct numerous field days and 
tours for farmers. 
 Details
of all of this training can be found in this 
report under the
section on 
Component 6: Agricultural Skills Training And
 
Communicat ion.
 

The range management component has been involved heavily in
integrated village trials 
to bring the various packages of MFP

together in 
one setting.
 

Although attempts have been made by the project, 
no Pasture Unit has
been created in the DOA or in DAIIIP.
 

Short-term consultancy assistance was 
 provided to determine theimportance of and possible methods o" improving small ruminant
 
production.
 

C. Major Findings 

The Integiated program of deferred rangeland grazing areas/crop
residue feeding/maize production package implemented by 
IFP hints at
the probability of a high degree of success 
at reaching project
goals: increasing the economic well-being of the people of TheGambia. This is particularly encouraging for the range livestocksector when past efforts in Africa have met with difficulties. Thekey to the success of the MFP in The Gambia is due to the linking ofkey activities in both the agricultural and livestock sectors.with any young program, however, there is a good 
As 

deal of fine-tuning 
needed.
 

Thc range livestock/forage agronomy program in, like its Gamblan*executors, tchooled In principlen but needing time and opportunityto try what I t knows. In that proce ;s a good deal of trial anderror is necensary. At the sane time a number of obtaclten areforseeable, allowing the acquisition of solutions priorimplementation, tothtus avoiding unneccennary setbacks. The programdesperately needs annistance, tundoubtedly from outide The Gambia,to allow thin fine-tuning to take place, allowing graduationagna cum laude. An In the arts, thin program Is 
with 

a ballerinaschooled and heron toes for the first note of her openingperformance. She caii (lance if Isshe provided the munic! 

Water )evelopmeni t 

Any efLfort to encourage the deferred use, or lighter une, ofrang lands requires that the ltventock owner he supplied nomeIncentiye to net Into a programihe Is unnure of. Water development,being amrcng the top priority wantn/needs of African livestockowners, can be one of those I oceutiven. The Gambl a has the uniqlleopportunity to provide that Incentlye att relattively low monetaryCoot and pon51bly tit low or 110 ecologil cont. 

River nccefin point development, an conducted by the F',1 it low Incont to the donor when all labor In provided by livestock owners.Ecological dinturbance In mInimnl becaniie It In simply Improving annccen a point alrea(y p,.enently In use ind not d.velolit g tin 
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additional water source around which degradation will occur and
 
becauseof which livestock numbers usually expand. 
 Livestock have a 
unique ability to survive on closer and more convenient water
 
supplien even in the absence of 
 forage following overgrazing. In 
the absence of a marketing economy (as oppossed to an economy of 
money on the hoof), livestock numbers expand with additional water 
point development. At the 
same time as river access point

development is encouraged an part of an incentive 
package, the 
consequences of possible increases 
it livestock numbers must be
 
closely monitored and the program curtailed if livestock numbers
 
outgrow the carrying cap.,city of the forage resource.
 

Simultaneously, then, programs building on MFP must quickly and
 
thoroughly study 
 and develep a program to encourage livestock 
marketing. Even though the deferred grazing/crop residue feeding
 
program encourages the sale of old, unproductive animals and the
 
feedling of young, productive 
 animals, the majority of livestock 
ouners still prefer to feed the 
old and sick in hopes of maintaining
 
maximum animal numbers. 

Ecological Inventory 

The herbarium developed by MFI' is a valuable resource for training
field personnel in plant identification, so necessary for the 
analysis and managewent of rangeland resources. It is of high
quality with specimens well labelled, cataloged, and preserved. The 
collection must remain with the, as yet undenignated, Rangeland Unit
 
within DA1tIP. Its practical consequences for livestock production

far outweigh its relatior 
 hip to tOe plant sciences, namely agronomy. 

The range inventory and mapping exer-cises were very valuable
 
experiences for t~vveral reas;ns. 
 It has provided haneline
 
information on specific points within 
MIl) and URD which allow 
assessment of current conditions but most Impor-tantly will allow
 
future asoe strment of trends fin vegetati on with Iarid usfe. Secondly

it has been an intenstive training 
c'erclfje for Pasture As;intants
 
and Range Officers.
 

The mapping exercilie, ilthough very tine con; ,mtng, ha nxprovide6,

future exten 8iOT) demnV s t rat on effort.s wI a Iait; f upon which to
 
determine the location of futurc 
 a'ctlvity. (razing areas are now

ident if Ild 
 along wi th major rout es for 1i.1JV;,Ock MOVImIt t, access to
 
river water, and fallow 
 ind act Iye cropli arid. In' the proce.t;: , ;rean
have been ideni ifled wbici, have h Ilx potential for 1inprovwe nt:. In 
the future, when village level maxigement progranm are reues ted and 
attempted, inforrMation will vxl nt t.(; qulde these effort JJpplIni
will then need to be expanded In detai l for the i;pec iflc land units 
concerned. The mapping exercise han al:,o provide.d field officeri 
with a banic knowledge of mapping tetchri I upen but, more Importaintly, 
familiarized the worhern wi their nsa;invled ,renn. 

r zIn lain d Manane men tF(or nge !'rod c ton Trils 

Ilia two need multiplicat ion centern supported by M1P1 ar 
Indinpennable at thlin point In (level (pment. 'hey are the only local 
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source of seed for seeding programs conducted on deferred range 
plots, on the one hectare range demonstration plots, or on other 
areas requested by farmers/livestockmen. They also serve as
 
valuable demonstration plots, not necessarily for seed production, 
but for their forage production and quality potentials. 

Several issue: are of concern. First is the limited number of
 
species tested for present or future production. It is Important to
 
point out at this point, however, that the emphasis of the program 
was one of demonstrating proven innovations and techniques. This 
the program has commendably done. Under their current charge, the 
MFP decided that elaborate testing of other materials would dilute 
the time available for extension activity. 
 Those specics chosen 
have proven very successful. Whil-e they are now being pushed there 
needs to be an on-going program of search and selection for other
 
promising species. An example ut the need is the Boiram area whcre 
seeding of these species was unsuccessful, although thi, may have 
been due co the drought conditions of 1982-84. 

The second issue is one of questioning who should be Involved in the 
various sLages of plant material breeding, testing, multiplication 
and release. Experience in other parts of the world, both developed

and developing, is that many aspects of this process, important for 
economic development, are better handled if put in the hands of the 
private sector. The progr.ss needs to study this industry and 
identify individual pogressive farmers and industries Interested in 
pursuing thin mamrbet. Extension programs need to be developed for 
growers and mar ..ting personnel. 

Tirdly, grazing preference trials have been limited to one season 
on forage legumes at three locations. Preference trials were 
carried out on two of the four deferred range plots; the one at: 
Sukuta and Makamasneri. Cench rus ciltarns, An, T11n !jyanur,
Stylonanthes s"-_Lb(ra, and Stylosanthen hamiata were the introduced
 
spectes otnerved. Util ization was measured rather than time spent
 
grazing each specen. These trialn were implement ,d during the late 
dry season of 1985. Given the tr(TictiItoun labor requirements of 
transplanting Andropogon versus seeding Cenchru!_, the deiti rabtlity 
of each species in different locationfn, lt different seasons, and by
varlotis classes of livestock would provide valuable guidance to 
recommen(Iatlons made. Per formince '4 animals )-rdz ig, mtlbeI 

followed a well. 

Fourthly, t;fnce labor stipply has been a ni gn ticant factor In 
farmers being aible ,:o plant a forga,,. they clearly See the advantagee 
of, work needs to be done on varIoui techniquen of estnbl inhment. 
These may Include burning, grazing, interseeding with che-mlcaln or 
use of appropriate equipment, I.v.. animal traction. 

Woodjand Grnzin_ 

Woody specien can )e a very valuable forage resource, especially in 
a long dry nention nu experienced In The Gambia whire forage is 
predominantly annual graines extremely low In protein during tho 
Inast four mon'thi of the (Iry Reason. 'Woody species should be 
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included in all of the forage production trials discussed above. Of
 
considerable importance is the management and expansion of the
 
native Acacia albida, a nitrogen fixing tree dormiant in the rainy
 
season and producing valuable forage (leaves and pods) 
in the dry
 
season.
 

Management Of Grazing Resources
 

This aspect of the range livestock/forage production sector is the
 
most promising element of the sector and possibly the project

because of its innovative, integrated nature. All other activities
 
conducted by this sector should play supportive roles to this
 
crucial, on-farm, applied extension demonstration trial aspect. It 
is the ballerina ready to dance! 

The development of deferred range/crop residue feeding programs is 
particularly crucial in light of the loss of grazing along the
 
Gambia River where rice development Is taking place.
 

The location of decision making and the composition of the deferred 
range/crop residue feeding program participata in a quiestio-. in 
implementation of tte program. The range coriponeilt has found the 
LOA too large to work with, since it is on a district basis. These 
programs must be organized at the village level. What then becomes 
of the LOA and what decision making organization takes its place at 
the village level? Efforts to date have been with more prgrensive
 
farmers, sometimes combining propre;,;ve farmers from several
 
villages. Will the program be accepted by villages 
 as a whole? 

Fencing is an expensive proposition but at this point ab olutely
essential in the minds of the farmers/lIvestockmen fn the program. 
It is a psychological barrier, if nothing else, that remniirds and
 
encourages participants 
 to keep fire out of the area and itili ze the 
forage an suggented. Can other types of fencing be employed, e. 
movable electric fencing? WI IL the program expand to adjacent 
villages and thut, eliminate the ne-(d for internal fencr in , village 
use boundaries demarked only by tivirfa(e inarl,ern? Will the "mental 
fence", that of acceptance and nlelf-enforcirig of the progwram, 
prevail? Will herling In tire dry seafion, a pracrice not 
tradi :ionally conducted, Teplace the i-cd for fint Ing? 

The labor qluettlon .irl!-.en :igaIn. Iii Iahor go rig to b,e 'ivailable for 
expand ing rieedIng/plant. r s, fite protec t ir;,, biCrdiii ;, etc? 

Tliere questIllos can only be tr;rwr red 1,y contiitinirg to tsiipport an 
effort that hast at leart in otitwarl appearaate of promi fitn 
succens. The forthcoming herdinlg itiedy oi Mi'l may ihred nine light 
on sove of thene quert lons. 

Technical rv,(Inementa may b'e Ini order. Fur-tiher expenrl nce In needed 
to determire lite optimal t line tie varliii feed c;mponieri are fed In 
the lant fotr wonthn of lhe dry nteaon. The lotig.r 'ie nat iye or 
Introduced grri.in ulpecie n itnnd in "cured" hay tite lower It- , unllty
becomeir. Maizc: .tover, grolindunit hay or otler renidue., ntoredonce 
tbundled together or staked, may loie tn vnlre nlc,lwer. Should the 
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deferred grazing areas be used 
first and stover/hay fed last? Iess 
effort may be e:.panded by animal's during the hottest, driest monthn 
in this manner. Or should a combination of two or all be fed for 
the entire four month perfod? Studies need to be conducted to sort 
out these questions. 

A material needs to be identified for construction of the utover/hay
 
storage racks. Frequent replacement due to termite damage will lead
 
to extennve forest cutting.
 

At the same time that burning is being prevented from occurring on 
the deferred area.s as a demonstration of the value of this forage In 
the late dry sea;on, it mus t be remnemnbered that many of these 
ecosystems are dependanit upon at least occass'ional fire to prevent 
the dominance by uWirable woody plants. 
 A fire prevention 
program of an exten sion natunre needs to acc:ompanly the deferred 
rangeland/crop residue feeding program but it musnt include the
 
concept of the value of occassional but planned burning in order to
 
aid in the range inprovenernt effort.
 

The enicroachment of 
 nd"W.rable species might also be controlled by

the use of goat grazing at certain time 
 of the year, in combination 
with a cattle grazing and burning program. 

Tra inln
 

The number of trained pernonnel dealing with range and crop residue
 
programs In MID and URI) In probably sufficient. Their level of 
training, however, mst continue 
to be Up>graded. Ilie Pabture
 
Aussir;tant, must continue to be provided with organized 
in-service 
training course, in aspectn of range managemvent, livestock 
production, agronomy, ard marv ,ting. Rauge OfficciiiThe are
 
competent field technic!iann capaLl e of conducting varfoun technical 
exerc ien. They have had neither th,, training nor the experince to 
plan and coniduct a comprehensive range tanagemplert /livent ock 
product ion pi gram for all of The Cambia. The ir train ing must ie 
upgr'ded, after a peri(d of proct cal experience In The Cambita, by 
M.S. degree t r a nng umphias Iz ng ext ens on pl ann lg and lives tock 
forage balanuiny. 

'hin cadre of tralned profernionaln must continue push forto the 
creation of a Rangl and Unit within DAHP arnd financial nupport for 
that Unit from the Ca.b ;n (;overnment. 

0. e ur u; allontIem 

In lght of U,.P ercouraging long-term prohibillity of urc(nn of the 
range l ivetoci',/forage agronomy componev.nt of the lFP towarda 
tncrealng Ihe e:onvmic wel I-berinug of farmer/i Ivea och people In The 
Cambia, the followlig i rumndat Ions are :ide for future activity
 
in thin ector.
 

]. Continue, with outside nupport, 
the deferred ranne/crop 
real ue feed ng, on-farm, appllrd, exle nnion dr'montratIon 
trial programa. 
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2. 	 Mount an extensive program of herd managenment which emphasizes 
culling. 

3. 	 Establish a Rangeland Unit in DAIIP with Cambian financial
 
support.
 

4. 	 Upgrade training of existing Pasture Assistants and Range 
Officers.
 

5. 	 Fine-tune the deferred range/crop re; idte feeding program with 
applied, on-farm research trials-. Many of these topics are 
best handled though regiona-l resea.cli programs, !,ince rolutions 
will be useful to more than just The Gambia. Thee trials 
concern:
 

a. 	 effect of river access linint.; on livsteck poeplat Ions; 

b. 	 grass, forb, shrub, and tree adapiability trials; 

C. 	 livestock prrefCrence and pirfornmance trials on these adapted 
forage tipecies; 

d. 	 techniques of i'st abilishing these 	 adapted speci,,; (in rangelandsi 

e. 	 low cost ment hodi of fencing - can herding replace fencing? 

f. 	 feeding triali to determine optimim time for various feeds
 
involved In the forage balancing program;
 

g. 	 low cost. mat.rials for feed s;torage racks to avoid
 
de foret; tat. i onl;
 

h. 	 the place of fire anId small rimanant grazing in the forage
 
management program for cattle.
 

6. 	 Work toward,; ezcuuraginp the private sector to take over the 
rmajority of tIi !;ed prodric toen efforts for 	 range forage 

species.
 

to he7. 	 Continue expand ron,, ierliariirn in the control of a 
Rangeland Unit withIln DAII'. 

8. 	 Conduct range livwntori,.s and mapping at the stage of planning
vllage level deferred range/crop residue feeding programs. 
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AtNNEX B 

COMPONENT 3 

IMPROVED CROP AND FORAGE PRODUCTION AND MANAGEMENT PROGRAM 

The most important and basic objective spelled out in this origi-al
 

component was to develop a technological package to improve mai.e
 

production as human food and food 
for cattle. Specific oblectivas
 

were; 
to expand testing maize cultivars at research stations; to
 

conduct trials on date of planting, fertilizer responses, plant
 

densities; 
to plan and develop a maize seed multiplication program;
 

introduce mai:e shellers and impart training in its use; 
to
 

S~determine efficient utili:ation of 
mai:e stover as live stock Feed; 

and to - iiin Agricultural Assistants (AA's) and Agricultural
 

Demonstrators (AD%) to del:ver technological packages to farmers
 

through Miiod Farming Centers 0MFC's).
 

Thor# 
was an E;riy Mid Torm EwAluation of MFP in 1983. The
 

evmIltationr team, e.nrvesed that roiult, ftom the 
 maize pcl,*ag be 

:aro"I~lv *tudied bef'ore proc*ding with its commerci-mlization and 

furthar racefmininded (or (J) continued research to refine the maize 

"",-,
 



technological naciz in tLerms of inter:rooinq. sotl management and 

Sune of stzrage; (Z) z ~v1c pment of a zrig-term seedmultiplication 

plan; (3) addition :- technical work in nutritional terms on maize 

as fodder; (4) adaptive research on cultivation implements; and (5) 

technical assistance to promote on farm maize consumption for human Ii 
nutrition. 

The technological oickage. containing date of nolanting for a 

salected cultIvar (64CB) with rocommonded plant density and rates of 

fartilizer application, has been made available by the MFP. Plans 

for need multiplication of a recommended variety (NCS) were 

dove]opmd; maize shellers and mills were procured and aistributed 

for comonstration; improved harvesting, storage and feeding trials 

on maize stover as animal feed have been achieved; and, a sufficient 

number of AA and ADs have been trained to conduct and demonstrate 

• tho oroduct:on package to farmers. MFP also trained one senior 

,ifficor. one mal:w agronomist and two Gambians at the B.S. levol 

mainOr-inq in Agronomiv. These pormannei were able to carry i'4t thro 

'rI..inAl pack g( and were ible to introduce most of the 

r ic.mmendrad byov the Earlv Idld-trrm EvAIuAtion to make 

imp-cveiments in maizo production technology. Thin major success can 

* 0,t, buted to thoir cone:rntr tmd *,fforto 4nd Otill in gathrinq 

Sinfo: matizn itrom trio DOA, mal. lnc usse of Ma-o Or.-Wars 

Asociaction. oettinq a fair price aoproval fnr maize from the 

ao-er*rment, organizinq 'lNafol's and their reprementation in the 

f rmtr's cooperoive%, and lAst but most important, teaching and 

con, ncing fAnmir, tnzt maize I4 n imoortant food and cash crop. 

a. .... .. L°-": '. +"i" , . . ... . 4....." ;.. : l ':r' i
p
ri:]'T:i
 

SIAA 



.,;Tn '-T'fiS very suCcessful in preoaring and delivering a, tetzci 

.... ~Pn p.,agEe technology for The _,obian farmera. o!;t 

DOA and DAHT, administrators and MFP counterparts have commended this
 

Succfs. 7urther, Its succesS is also demonstrated by the 
increase
 

in irsii e area from about 2,600 hectares at the beginning of the
 

pro,-=t to IS,000 hectares by end of 
1?I5 . The average national 

vi-ld- man increancd from l.6 t/ha to .2.5 t/ha and there .s a 

sjgnifipant Increase in number of mai.vegrowing farme.rs. (Tch.
 

F:at. N.. 7;v 
 Kiaan and Owens). The prodtiction and food
 

prpairation training to several woarin's zocltli.s (40-7(, wa fairl,
 

xuc:aurAl and had an 
 impact on adaptation and increased oroduCtion 

of aaizv:. IWomen have learned to produce atiie as a field crop, 

ccnaume maize flour in a number of recipes, improve their zamily 

diets, and to sell Surplus maize when the price is Tech.high Rot. 

No. 4 by Marlett and Sambu).
 

@ 
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What is the impact of the project on adaptation of new technology on
 

farmers?
 

Adaptation of maie as a field crop haz established mAie both az
 

focd as well au a cash cron for farmers. Farmars aro are using 

mai-o az a food crop and as a replacement for *;pensiv'e rice. 

acatime o i thano factors, it is becoming on altarnte :roo to 

groundnuts And cotton, ezpe=iallY, in MID (I'laCarth-, lsland Division 

and UPT (Uooer Fiver Divisicn) of the country. Use of maize an fond 

sind trajr~ing to tovc.tr 40 women mociat. as in preparing se',.ral kinds 

of 1oa ra:ipas from main& flour has increased divarsitv in the 

humon diet nnd improves nutrition and health of villagers.
 

Anotnr important impact was to train the National M#Ai-w Grower's 

MA~oc~ator. rineaking help to obtain fertii.,:ars and other innuts 

from C riperati,, Sociption, and bargain for an adeuatr orice for 

maizeo fromi Lhe Ocvrnment. It mag ingtitutionali=e a vved 

Multio.=ation progranm fcr, ma.-t at. ,ll as for other Cernal croon. 

tn iicr-.r anJ similar Activities cerried out by D0A, ' ,H n alor 
oto )ortors un0s 



Identify production constraints and recommend how, if 
at all. the'.,
 

can be removed.
 

There are several c-onstraints that tend to restrict beneits from 

%hp maize mro:r-. An imoortant constraint i-- the lack: of suitable 

w.v-,-, - . f{or olowing, hi"rvos.- ng . F, -. o veo.'or[.pan sport.- st 

L n. d F i pi-e s ti m e pl a n t i g, e.ri'pn d i r . f o r n; F- t li z e r 

ar icos a-e tnscailv high and coninuig to rise. 'arm:-s are .. n:p 

Poo[r anld z-,not .- f -ort a :T jor em;-en-e, nor do kLne" ha . uro.­

':-cciit s.. iLe1so that. LIV -e .r ti ,m 
ntLhe z a t fr ti .ei at th of 

z a .ting.M'iost Gambian sc are sandy' sandy 1maT ant.ila or wiLhout. 

f-rt.iizer applications, maize oroduLion cannot comueto witi 

sorghum, mie -t and oarLiuliarl' groundnu-s. Late delivery of 

tu:'-Uiliz,:-:r 0- l r: a problem. 

1. :ra..ion of youn:g people from villages zitiesto ha-a created labor 

.- ortages. Thus,. weed control in maize is becooming a 3eri .us 

, _,', . . i- . cropping L chnci1 g is. ati , not n,..o ..-. i to 

" ,... ­

(('I 



is5 rec mmeidad. Howe'ver,~ better us of animal? manr'.ro :35val'comrien t 

MF 1 1aL;echn:c L v tu PT.It majst ?cu ipmen~t . andFC r2Ea~r an
 

nrbicide use to control weeds may pipov.ide reli±ef to f armers.
 

Fwzzv r subs:ied ferL~izers aind snois for the nia2-,
 

-.awra 
 no: b :jr finan o M.iae?, ITo. -E: r~ ::w:ram. :-:c:L:tCio Oi 

KIM Qualtitvvsa on VOAI iO'mmzo aF pro-''LT mrizz no s=.dgrcm
 

,7 comn?&3.:oa 
 LF 

a o:t c TVo tro constvrit. 104epal~ other sLuflCESO are Ut3, 

maz::E ri-EiFI o)~rC IM; 7=nrI~ W: I- OLIOLtZM' 

203swaign~an .C loa1 chrpao I=n0?..~ J~LC~ mocd :rtorculura WAF01iT enft 

irFCe tvpeB~ andc hign grain yi'eld~ing variF eti5es: a.;jlizai:ion of 

ape-emerae hri cis (ey p' imagram' cing FarM~rr £7ncouAg Lo seec 

1:oi r ow.n s ec Crom the best 3ooi :r cobs; float the ma:ze price 

i.:c ston: the. m:. movement ac rorss borders o)f The Gambi.: (Se 

To what ex~tent were AA's and AD's trained?
 

~ wpom. well- 7- ~ liac aalsu:orL a.s 1as exertize to an~nual
 

i Grie tra~in ing o~f As anu. A~. The t 
 3io waasondu:i'c ted by­

http:manr'.ro


the trainina Uinit of .I . -.'r .-0 ,A .and ,b ut 300 ADs we -. 

..- Te - .
 

programs nr a ffi-ient number of - and A-: 


trained at cri-: n.u,'al t. ." . :,r.icinated ir -. 

.hd thus, .. w were tr ained
 

oarticut.arl to serve the maiD o ram MFF.
a.nci of 

To what e:tent were AAs, ADs and project personnel were able to
 

deliver cultural practices and technologies to farmers?
 

ie trimin_ of AA-, AD. and Pr. .j:ct perso Inel was pr .. iced 2n a 

Eh:. rt term basis. Accord.ing to tihe aize agr:nomist, ab-,t 5'," of 

thm joined the rogrcam jut to gtt on the i,- and thus we-re urable 

to n,na . :t.chnolo.v on Lo Farmers -ffect- . lh ....... a e
; ­ _ 

wore either in: c,_ . le. shoulc have been tr aind at. Ga.lbi a Co _eoe.
 

or should be -'-trained. Al-so. since, they we..'-_E'Ooloyed ov DAr 


1hoy -nculd La re-t-ted Lo hold their obs. FP a-.so orcanizea 

several work -ho s.. fie]d days for, farmerst=., tr a in ngoer ,.. ]a e
 

:" ,n ior; Wrkr,!ers, ma.2e cook i.ng c.aon-u.rat. iors. and t.ra jO n r 

staf f of : ive di is ons of th, z:-.ntr,. 

What was project's impact on improving the capability of the
 

Hinistry of Agriculture? Assess the planning, implementation and
 

evaluation capability of the Ministry of Agriculture.
 

iL ,. d . :: m l,- , . moreoul hae eo n n ul rt e , cr bul ltins prDared 

orn .]l proaimt :cscr,,nt.s anl otna etanimn ,-ai let. the ,for .- ai 

.. Len io,n wc rl ar and/or farmnors. 

7o
 



ncreased the mobi 

mot+orcycles=- tc e:te-nSion --. to ilig 

Tne ic.u 	 itv of extension staff bv providing
 

suoervisors nd bicycles 

-P-tconsion workers. IIFP also delivered a production packa0e to theeV14 

S 	 deoartment's field stations for farmers, particularly for mai:e.:
 

range management and, to some extent, for 
forage improvement. The
 

orro.ist also improved soil testing by installing equipment and
 

obtaining chemicals and fertilizer sLpplies. The MFP increased the
 

capacity of the extension service through conducting field days and
 

nceping in the organization of maize growers associations.
 

Evaluate the maize production technology package and its use by
 

Gambian Farmers.
 

The MFP annual report of 1983-84 indicates the following components
 

of the maize technology oackage:
 

I. 	 The use of good quality seed, variety NCB;
 

Timelines in carrying out the essential cultural
 

practices/operatilnnS including wead control and earthinn;
 

ThP LIne of l:LOka1N and 461k ',a 5 per hectare, with N being 

Aliad in olit-applicitcon . arid 

* 	 C.Cnsrvatjon of .tover for dr, zoe on liv/tock fee:. 

T. ijl were conducted on 91 hmctarepi of 156 'arm fields in 65 

Vi'Lagfn. Results showed a significant increase in viels (1.6 T/ha. 

to 2. T/ha.) ovur traditiona methods of planting maize. Mai:e 

plini d riretia hakvm aloo inc.reaied mignificantly over trM last two 

S-is 

4Co. 
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e ra-s Miizae --Ir of 2,,, 6( res epor tErc.id 1.i28'93 has been 7 

o~i be1o E~tieiV9B4 n(T.- UJ0h~tP es 1e 

as has been reported by the maize agronomist in his 195 October 

report. 

i 
Tntroduction of the maize cultivator was a partial success. It "7 

prepaires mnore land but t is heavy, very expensiv- ano must bhE 

pulled by r-elatively large oxen in comparison to indicienous 

pioigha. SL(CCiisful demonstrations of cutting and StLoring maize 

sLovers immediateIy after harvesting hav b.n .hown. About nine 

grain storage struttctures were builIt and drying of early harvested 

ma.-zz has been demonsLrated. Several maize shellers and grain mills 

were installed for the 'F1afos' and they have been readily acceoted. 

Their cost may be prohibitive for the farmers to buy. 

What fertilizer and plant density trials were conducted: 

Are there any recommendations prepared for farmers? 

Bssed on soil tests (Appendix B-3-4) every year, several fertilizer 

U iiais were conducted (Appendi, F-3-5) at all MFP centers. These 

" trials were coordinated with FAO's Fertilizer For Food Program. 

* -,:sponp Lo 1'ertilizer elements in sandy and heavy rainfall areas in 

last Gambia was vary ooor-4Ainlv due to ieacnlnC. Bnsed on these 

trlals nnd oovi rnment oolicy, iI.C',g N and 45kg P 2 0 5 /ha was 

recomm.,tded. Ono third of this N and ontire amount. of - , should 

be broadcast and worked into the soil at planting time. Four weeks 

tsater, ;it ther time of the, second weeding, th# remaining two thirds 

-9 



ppli- d al ongiN _-, a~. thi: -ovs and then earthe:d LIP to cover 
th~~-Y4~ver Hot,-ever-bsdo 

fertilz ,rs 
 and potash response in over 60% of the FAO-trials, the 

recommer,da n in rate of application has been changed to 76 kg N.,
 

7.,(') kg 	F, o515 and' 30 kg f 2 0 per hectare. An application of 200 kg/ha 

of 15-:5-1E at planting time and 100kg/ha of urea after four weeks 

of plantirig can meet this now recommendation. 

Plant 	Dersit*v Trials: 
 The M1FP mai:- agronomist has been
 

• recommending plantina of maize? at 90 cm X 30 based on their,cm 1984 

Lrial. H:s trial of 75 cm X 30 cm gave higher yields (data not 

available) And therefore this will be the new recommendation. A 

systematic plant density trial with final 	 plant population (counted 

at harvesting time) has not been done. 
Therefore further trials are 

needed to determine the optimum Plant density/ha to obtain maximum 

yields. 

HIFF's 	 maize agronomist planted a nonreplicated intercropping trial 

of maize with groundnut-., maizo with cowpeas and maize with Dolchon 

I a,1 b. Azor d in: to the mai agronomii t (data znd rcfn.ort being 

p ripared :'c- :" tr 	and seed yie]. maize with groundnuts gave the 

.. r. cn.-oi ,ti. n ,and for mor 	 forAqe 

or, v, 	 b nt, . ... .i,.ze h ],Ab lab was. 

- -q 
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l  

1 Determine the extent of 
maize CUltivar testiIng and sUmmarise results
 

j--or these trials. 

, :-.,a-- 
cultivar testina,trials. have been conducted s nce 11775 by DOA 

and later coordinated by MFP. A brief review of these trials 

(Apcdix,B -Z- and B--)showed that from B to2_ cultivars have 
been included in test= condLuct d at Yundum, Sapu Jenoi and 

C CCPU. enoind ,t MFP, 

cant'-rs. Fromising cultivar. from ITTA. Sahel and CIMMVT were 

ki,-uded in thesc trials but none was better than JEkA and NC.EI: and 

tho li.ttr w4as consistently better than all otheris. Therefore. NZ 

w i, ~dar a recommendod vivriety for the maize prOductIon 

p.~aqz~with JjEI:A t "AC'oo companion CUltivar. 

lNre recentl , five e);otic materials of flour maize from cIMMYT were 

_osted (Appendi. , B-3-7) for their yield and adaptability at Yundum. 

Thi results are very promising from two crosiss (8121 and 904'3) 

which significantly yielcied better than Pool 16 a cultivar ilready 

ir,the pippline ftr release to farlmerss MF'P has done relatively few 

vLArity trialt. The ctop improvement section in DOA ham conducted 

moFt ot +.he cultivar triala every yoar at Sapu. 

*
.
 Did the project plan and develop any maize seed improvement and
 

multiplication program?
 

The? se.ed multiplizatik-",n for 
m~i0e was pltnnd and tricod in 198 by 

utplyinCq f.undatlon uavd of NCO cultiva to plant 73 hectar s on
 

'....Aft''farm. Howevor. because of food ro.quirements at.home and the
 



.... ...... -red by FnME4, this seed was not available. I n . 

-' v~o r*:. ---r0'ati on er~ 

* lLtipliZLi)Fn on irrigated land. This effort produced about 10 

* tons of eicei!Cnt qualiiLy seed. In 3une 1984, about 50 farmers were 

given part of 
this seed to plant one hectare each. About 100 tons 

of s.ed tosere produced by these farmers and the seed was bought by 

DA at a prefered price. It was a def inite success. However, due 

to a raid increase in area planted under maize,. this wa- not enough 

ty FICt even onz-half oi th need. Put since NCB is an open 

ollinated va!,iaLy, iarmers can replace seea once in 3 or 4 years 

aind thF maize program can continue even with this shortage of 

qualit, socd. H.iever. if maize hectarage keeps growing, adequacy 

of genetical'v pure certified seed production may need serious 

consi deration. 

* What is the status of introduction and training in use of maize
 

shellers and grinders? To what extent have Gambian farmers adapted
 

their use?
 

MAZP. MUSt bw snelled and then pounded or milled into f3our. I'Hand 

1h~flring of mf41 i, . A'difficult tasV.: and that may be the reason 

-W orown 


boiforc 


• vla. if t s -i compound croo, rooisted to eat and fin Thed 

tho orait dries the on cob. To overcome this difficultyp MrP 

intr do.:-tsd 50 hAnd shollors -,tnd .:9 hand mills among members 

and mAI'* C1rowiir1C so:IetiC4 of Sambin women. These shellars and 

ni]l ,,r, we1l accn tod. Eut shsllers are too small and millr, are 

hard to poriLo. S.till the latter ones arip more acceptable In 

-1V­
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par to~the diesel rnijll introduAced'.by the FAC, which r-nquir~ 

~ensv 
 -w"nd spare p..,rts. The cast and mark'et avzailability of
 
,ri(-elers and mills are still prohibitive for an average farmer,.
 

ln
', T .he'hc nd milling of grain -still remainE, a seriouLs robIem
 

Itroduction: Fo s_
 
4g 


Thie >condn 
 ba-ic element emphasized in the original design of 
the
 

Mixed Farming Project was to initiate a forage program by
 

introducina e;_.otic tropical grass and legume 
 species for use on
 
:aJ.ow iand; promote better use of groundnut hay; extend dry season
 

grazing: 
evaluate crop residues and promising legumes through 
. 

ieeding and grazing trials; multiply seed of suitable and adapted 

grasi ann 
legume species with the seed multiplication unit aL Sapu;
 

and, train Gambian animal husbandry specialists in foragce
 

improvement anrd develop a 
forage tachnologlcal package. The MFP's
 

Earlv Mid-Tern, Evaluation of 1983 suggested that these basic
 

rtr'zttwch offorLs should continue. 
 It also recommended addressing
 

':cj adotiornal nUhjects such as 
(1) the land allocation and tenure
 

. c-s.1 i
j t.,LFfecLs thP adopLion af the forage produc:Ljon rackageg
 

,.) the, ut tl3t- of .or'agenI'!k; 
 (1) labor and techni .qT.,including 

f ;w~ zolement..;, L4) curi'vrt forige land inLo cutLia'.tred land; and 

t4) live,?tocl, including smill-rumlnnLs nutrition. 

D.rinrg th9 two z,-ars (mid 1331 thriuglh late 1933) the work of IIFP,. 

rr* tq"-or)o nt waa r'(h L on t a rm. Sv al Igum were 

I Iri1iCdd from -int rall1P, CIAT and other WISLIIcm% tr ial on 1Ci)il1V 

r* 
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vaIei Praab sn se a1ptab1I1- eriumas were initiated. 
Hr: i~orage 'gn'ltin cooperati'on ;with the range speciali=t-4 -. 

promotod betLer iuse of crop 
residues through improved harvesting.
 

sorge 4 feeding of
T, and 	 maize and sorghum .stoverS, and groundnut
 

Iay. Lie.toc k :eding trials and chemical analysis of crop 

ressiduEs were conducted. Better utilization of groundnut hay was 

achieved by mi--ing with maize stover For feeding to prevent weight 

loss in ruminants. Enough seed was multiplied (at. Sapu) and was 

htrvested .rom promising adapted legume accessions, to plant forane 

nursery plots cturing the 1984 season. 

Two persons, iboth from DOA) started their training as ambian
 

counterparts with the forage agronomist. These Counterparts vwere
 

trained to olay an active role in e>Lending technical training to
 

several AAs and ADs as well 
as to aid in eP:tensior activities of
 

agriculture and animal production and, assist 
in the development of
 

a forage curriculum for training of AA's at Gambia College. These
 

counterparts were then sent to U.S. Universities for 
higher level
 

training. Also, based on two years of observations and results,of
 

• rlils a y.ir-round plan for cattle gr'azingq and a feeding prograrm
 

Lu miai ntain adequatfte nut.r it. ion /body opight ware rmcommended. 

(ApndIv - -. ). In addition to th;se achievements t;m,:eral other 

foracje related stdLIc-r, Lo) devel1op a foraioe prodUctiO* cOacICage we r 

pr pc d for 1'784 and 496,5 project y7l..ar .Tech. Rpt. NO. 2 by 

Hedriek and ioj;ng). 

Sood multiplicmtion of ndapLd logumes/gramsew, for dry nattar,
 

yildu conduct trials
* 	 i and prazing and fomding and work on commonlv 

ctiltivtd ]' m) rIropt for tnter(.roprinq with thuwif4 agronoimist 

* w~wre condoictod. 



P rona:d'b most DOA and DHP admrini trators and v] PrIF 


thnLer parts,the, project S inable to deliver a teste package on
 
foragej~ pfoduction technology for farmers. 

* pecific Questions:
 

dr 3. VeVe o. opeas et. in inter-ro-ping9 

Use of maize stover through improved harvestiinnand storage, has the
 
potential to prnvide feed for animals duriLng the e-nd of the dry
 

season. Farmer-- can 
reali:e improved good health and nutrition for
 

thair w-nimzls which in tUrn increases their value for csale. millk and 

draft. Usef- of legumes (groundnUtS, cowpeaSq, etc.~ in intercrapping 

with maize. improves land use efFiciency and diversifies farming by 

increasing food and feed production. Intercropping with legumes 

will also ex:tend the growing season and reduce the quantity of 

N-fert lizer used. 
VkIFF Lahla. SCl. rN I % r0 la% d / S .... 

NFP provided fencing, water troughs and access routes river,to the 

and feeding pens at the Farmyard Yundum. 

Did the MFP determine availability and quality of maize stover as 

livestock feed?
 

Sincoe .
 n;iie stover feeding trials have been conducted by the 

forage unt (Appendix And Stovers were harvestedPP-'-2 -3-3). soon 

after romoving the ears and ztac.:ed to preqerve grreen color and 

eaven and to ;ovoid nleachrig, from the Sun. stovers fedThe were 

alone or in combination with other dry grass or groundnu. nav. 



~ RC5LitS from comparative trial,1F showed th&t gamiba graiss wh~n fed 
uch oppd wasles re ma tove=r ; fioweverqa~~... e 

perf ormance (gain in weight) was not 
sign ificantly different. Both
 

* the grass and the maize stover were inferior to groundnut hay. A 

* miture of groundnut hay with -:hcpped maize stover was. the best 

combination for nutrition as well as to maintain body weight. Thu
s
 

early harvested maize stover proved to be an 
important livestock
 

feed for the latter Part of the dry season. An adoed value results
 

from saving more groundnut hay for traditionaliy prefered animals
 

s=uch as horses, donkeys and 
oxen.
 

Document survey information and materials about improved forage 

species in The Gambia.
 

Hedrick formulated a 
program that contained adapted and potentially
 

* 
 valuable legumes to alleviate shortage of dry season forage
 

supplies. He integrated work on potential but adapted iorage
 

grasses with the Range Ecology and Management Programme. Thus
 

forage agronomy worl on grastes and 
legumes started in 19.2 on 

tillable lands. A literature pSarch of previnus work on introduced
 

forago specie' was conducted by Ru.srO. 

List the introduced cultivars of 
forage legume species and document 

their evaluation or adaptation. 

The forage aqt btained e5 o p romising cultivars of 

IFqltulnisP from CTAT. ILCA ond othor source+ (Appendi4 b-3-9). In 

:J 142/04 evauAtion plots wore entatlinhd at majouree SZpu and YE41. 

9) rzf.Ai-7 ion (A pondoro i(onl 'Anj t ree m~ij r s i I --is ncl t i-JI 



in TheGmbia The oit)f theseintrodEd ,egfe ~ son
 
Eambia.ths 1 is shw n
 - (eushURi 


h;mata. s. scabra) and two bush type leme---Le-c-aen-a ----- h­

and a chnomene hisiri; were esLablished satisfactorily. The 

comparative performance of these legumes conducted at three
 

locations (Appendi B-3-lC) showed that stands and yield were more
 

uniform at YBI. than Sapu and Yundum. But CIAT accessions at Yundum
 

cut performed others by nearly two to one. It appears that the 

Dotential of stylo species at all locations iz promising whereas 

LuCaen 
may adapt well in Sapu and YBK areas of the country. 

What is the potential of introduced legumes to exitend dry season
 

grazing of fallow lands? Was it demonstrated? 

Based on stand establishment during the past fOur years. it seems 

that four of the introduced legumes have potential to extend dry
 

season arazing on fallow lands. Three of the stylo (s. h UfjiS .
 

haraLta and D. s:abra) species for all regions and 
 one Leucaena
 

up-country have shown good adaptatio:n on DOA stations; however, at
 

moyi oC Lhe HFC stations their performance was very poor. F)or
 

,pervi ion. lack of j-ev' and untimely management d.Irina 1034 and
 

:;' , ofi.he pro~iect were the .iin reasons iior these fa4i ures.
 

_'iMulated cjriing (fr',L'cnt cutting trials? were conducted to
 

determine forope yield and dry matter production at 4 and 6 wsek
 

dipping inLerva].s on o 'er one do.en legume speCie as three 

1.i:atons. GrA:tn.. trials were also conducLod to deLermine
 

palatibility. Demonstrations wer'e done in the villagehs in three of
 

tho def~ti.rprd raneiJ plot. And ten J ha. range demon-tration plots.
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eLd ff OL 	Fmeter f p Ptc prfprLapartcanprr d for-ae for, sea 

rows. However, it was not demonstrated because of caterpillar 

.	 damacie in 1985. Stviosanthese s.abra ,stays creen even in the late 

dry season and can be adapted for range on frarginal lands as can be 

seen c-n the YBK station in rangeland plots. 

During a visit to leCIume forage plots at Yundum, it was mentioned 

that a series of orazing trials were conducted and visual 

observations shows that S. hamata and S. hLmilis were most prefered 

by animals. Carrying capacity trials have ; been 	conc,.cLed.
 

To increase area did the pro.ject develop a seed production program
 

for adapted legumes?
 

Attempts madeA were at Sapu where iSty1osanthes and other legumes were 

planted in two hectares. However, quantity of seed produced has 

been, limited. 

Were there any feeding trials conducted on crop residues; especially
 

on better utilization of groundnut hay in animal nutrition?
 

Livestocl, in The Gambia are fed or gra-Pd on crop residue for 4-5 

months out of 6 to B months useof dry sea.son. The importar-e and 

of croo residue canrfurther be not.d in Appendii' R-3-11. In iEB12 

Lhe MFP forage agronomist made silage from both maize and sorghum 

and fc'd the arlainal at Yundumn. The silage was ft:und to be palatable 

and ntritiVu .o bth young and oldo;r animals; however, since 

aI
 



5j.r C, quires heavy machinery for harvestinc. :)oQ2ng and, 

Livestock feeding trials on crop residue3 were conducted during 192 

and 1993. -laize, sorhLm and gamba grass residues were harvested, 

stacked and stored with improved techniques. Residues of rice straw 

during both years and groundnut hay in 1962 were obtained from 

far mers. The analysis of crop residues were made at Abuko (Appendi:t 

P- -12) and feeding trials were conducted at Yundum (Appendi. ,J -

5). Crop residuec- analysis indicated that somce groundnut hay mixed
 

stzver Luld
wjth thv o probably prevent weight losses that otherwise 

LCCU.r' All ;eeds used in the trial groundnut hay, gamba grass hay, 

ri:.e straw, maize and sorghum stovers proved to be valuable dry 

season forages. All residues except two stovers enabled two-year 

old and one-year old heifers to maintain their weights for 
a period
 

of one month to six weees. In feuding trials of maize. whole straw 

VS chopped st raw (in D"0cm lengths), it was observed that only 50% by 

weght of whfole straw and 70% of the -hopped straw were eaten by two 

year old heifers. However, scrqhuM's chopped straw was eaten only 

about 50% in comparison to much less than that of the wnole straw. 

r, man-taiemnt nr;4c-tices it was observed that maize stalks were of 

high qtalit, i -:uL as soon as the mature ears were harveor-te. 

*tack the bund1C.M-s on ond instead of flat on the ground to dry. 

Similarly, in th Cae of grounanut hay, cut the tops leaving abot 

aOcm of thc st 'tn base (for later lifting of the nuts), dry for 2-3 

dovs after placing into windrows and stAck tiem on polyethylene. 

Thls practicP han produced much better quality hay in comoarison to 

tr.di ion 1 hay qathored by farmors. 
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" 1 3 , - Iaeeding t s w e 


Wi.th fo)ur fc:E&,!r -;i-mt -


LRd.)"i ail - conducted rn"inly 

Ain qZ %ofI-cd (a ent-.ar
 

- -rndQroundnut hay. sorghum stover 
and groulndnut. hay and only 

,0, groundnut hay) and gainba grass or sorghum stover with 5 kg/head of
 

groundnut cake in 
 1985. It has also been mentioned that in some
 

trials, groundnut hay was replaced with stylo hay. 
 Most of the
 

flri-s useCzd in tho=-
 trials were analysed for their nutritive value
 

(Appendix --3-13). 
 All the crop residue or 
feeds, except groundnut
 

are quitelow in 
crude protein content. Groundnut cake (not a
 

ftrage butt a concentrate) 
 is very high in protein and available in 

iimitc-ed ouantitv in the Banjul area only. In most 1984 and 1985
 

trials, animals maintained weight. In 1.985 
 triai. where groundnut 

cZaC Was used, the animals gained on 
an average of 238 am/day in 2
 

out of 3 trials. Among the feed miX:tures, as e:;pected, the ma.cimum
 

weight gain 
and rate of daily intake was with groundnut hay., and
 

ta&"zlly intake 
of maize stover was the lowest. It can be concluded
 

trhat mixing of the crop
varioUs residues with groundnut hay appears
 

t , be an e'cellenL way to inarease cru,de 
 protein content in raticns 
 4r
 

"!d to maintiain animal body weights. Instead of hay or in case of
 

it.s short.ge, groundnut Cak.:e if, available, can be mixed with other
 

_rop r'esid.t.,'s in the £an.jul 
area. Improved methodS of harvesting,
 

'.:.r nr.et', fo.:edjng practices on crop residlues were not extended 
 to 

~~LI
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How many Gambian animal husbandry specialists have been trained or 

involved 
in production and utilization of improved forages? 

1FF" t ­ .. d nree AA's. .wo B.S. level (Sojang and ,Sallow) per.sons 

in 'r ago ..,OFronomy, and one M.S. lev'ol (M.D. M'Poob) in animal 

nutri tion. 

, rad s Pl."iat to further promote forace and maizen rionand 

procrti-::.:1 ,n ,and f or tle well be inT of the people of The Gambia. the 

fa:;12owingi:recommn:dations are submitted: 

/,. -or o _Fronr,.a,: 

Durino Lhe last five years, NFP has nuL a considerable amount 

o0 e. wrL in to the lntrmduction and evaluation of forag9 

legCumes. A isa£:rea;mmn ded that mor e~i'no t ic End trop ical1 

for , leuc.u r:,. to i trni di., . dL tr -I, c-ornJuc:t.ecd on t-he i r 

an.L:.. .iT" * *;nd agi n1-)iIc cva'-io be..-) ::Oni.. LIued,i cina 

"Aj 1 o c:-w. er"o lf flI::n;ifn 3s um:eLs to establish a nur.ery and 

•eLod " - are . annelr itaraae onto ,ai low I andm. 

Q.
VI 



i g -*c* information a for animal 

S.feeding on foage ; crop residUeshoLld be developed 

F.rom 	the ea e, 1 pack'age 

and 

.-	 and enforced. For the '7cce-SS of such a package and to make 

further improvemnts, i.L Y- recommended that 	the forage
 

agronomists and animal nutLritionists work as an integrated team. 

4. 	 Since the principal aim of a forage production program is to
 

improve animal production or maintain their body weights, it 
is
 

recommended that National Animal Nutrition program for
 

eva 1ilating and 	 feeding for age legumes bP_ undertaken. 

D. 	 gi.e_Erogrjqm:
 

-	 1. Since IIFP has SLIcCesSfully developed and et.ended a mai:e 

production package it is recommended that the package
 

activities should be maintained to achieve self sufficiency in
 

. production of cereal crops.
 

2. 	 To miake conLinuouS improvements in the maize production
 

packagn, it is r.commended that:
 

(a) 	 Pased on .uitabilitv of zoJ] and rainfall patterns most 

draitolor mmnize arnwirn ro.ons be classifteo. Or 

ez-tab 	I i~hred. 

(b) A dual puroou.e valiety (high grain yielding and of 

qC1,lity vto-vr) thould be) selected through continuoun 

cultivar testing triids in each region.
 

,: _ 	 , ,. ; 'r
 



Cc) ased on sail La;, iltn o or tnie year s f ert i Iizer 

re-dponne_ -L~evims -651yeco~inomic returns, 

fertiIizer re rnmerdationu be prepared for each region. 

(d) Because of the sandy natUre of soils, response of split N 

applications in three equal quantities (at planting, 3-4 

and 7-8 weeks after planting) be determined. 

(E) Suitable technIques must be developed to apoly and make 

. high quality farm manuVrC from animal droppings. It will 

in:rease soll for~ iity. aoil ,oisture retention and 

r*dt,7de the quantity of ei:pennive fertilizer used. 

f) Plant maize az soon as possible ith the on-net of the 

rains. There Is no need to conduct trials on planting 

dates, however, an optimum plant population for each soil 

Lyoe or region must be determined. 

(g) For each maize growing region, an integrated crop 

protection (control of intects, rodents, termites, etc.) 

program should be developed. 

3• A rmpid increase! in irma and production of ma±.- will require 

oroduction of 9anotic!tly pure and auAlity touted certified 

Sood. It is sLronjly ro;-ommonded thaL r-ither DOA's tood 

m?-Liltipliciition N.kranu oru: ock cipCid. c:t prirvte sooed comnpnies 

with assurod premium price bW establiohad. At lcast onv 

functioning National Seed Laboratorv no built and oquipped or 

ienisting facilities be tingacied ,nd used. 

4. rt is rocommmided that inter-croooirg with an optimum ratio Of 

mai.e and logumes(i.e., grouridnuts, guar, bambara nutS, mung 

boans, -cowPoAs, etc.) be develop. s a Pckage. This will 

- 7 



help to re'duce Use of N-fertilizer, suppres weeds. produce more
 

_________ 

4P 

,than one crop 

~and will cons-erve 

l balancdc residues for 

soil as W0ll Eas MOiSLure. 

dr eason -f-eed i n ___I.­

5. For balanced cereal production and for mono-culture maize, 

develop a 7 or 5 years. rotation (maize-groundnut-malze-cotton 

or millet or zorghum). This will improve soil conditions. 

minirlise specific insects weeds or cdlseasies and diversify 

farming to min-t sverctl household needs. 

It is recommended to devise methods to harvest high qualdity 

atover, itc trannportation, storage and its choping to min 

with lagume hay tc% feed aniTals. 

* 

7. MFP's cultivator was useful but It is too heavy and encpensive. 

It is therefore recommended that it may be modified by an 

agritultural engineer to retain the two row sceding mechanism 

but mnai it I ghter and morn manuvornble and cheaper. If this 

proves improctica3, it itav be rsplacod with a simple U-shaped 

one blade c'Altivtt.or niowir,soil to pats over and ponetrote 

5-1Ccm in tci t.p o ], A Lwo row peding mechanism can be 

atta-hod mn i main frama with a furrow aponinq device just 

ti.hind ttI fi4r. 

B. Provisinn And Availlbility rd !shel1nrs be made available 

at. a s ubscdi ,vd prico to vach mat e growor. Similarly provide 

a modified versionr of coffee grinders to grind mai:e fo, each 

family or A larg## vtonn grinder operated by animal power be 

Lostod in m feb. il:*qs. 
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Annex C
Component #5. Strengthening Ministry Planning and Evaluation Capacity.
 

The purpose of this component was to establish within the Ministry of

Agriculture and Natural Resources (which since the beginning of the
 
project was divided into the Ministry of Agriculture (MOA) and the
 
Ministry of Water, and Environment) to do ex ante 
project planning and ex
 
post evaluation. It was 
envisioned that the Socio-Economic Unit (SEU)
 
would perform the following four functions:
 

1. Descriptive Function: 
The SEU was to provide information of a

quantitative and qualitative nature describing and analyzing the
 
livestock and land use systems operating in The Gambia. 

2. Testing Function: The Unit wam t, test at the field level the
particular technological packages developed by the project in order 
to asser,s their relevancy to the local Gambian farmers and testing
the potential of the institutions or exogenous factors serving the 
livestock producers to provide the necessary incentive and support
to increase their level of economic well-being and to ensure an 
equitable distribution of that well being. 

3. Monitoring Function: The Unit wan to monitor changes over time a a 
result of project interventions in order to ascertain if the
packages and/or strategies proceeded an anticipated or whether some 
modifications were necessary; and 
to assess the Impact of the
 
project and therefore provide a base for 
its evaluation. 

4. Training Function: The Unit was to build a coreup of Gamblann with 
a micro socio-economic orientation In the Ministry of Agriculture. 

The activiti n of the SEU were mapped out for y-arn one and two with 
prenter flex fbility for the rest of the project. H1owever, the baseline

study to be conducted in project 
 year one was to be repeated in project
 
year 5. The original project paper emphasized that the activities laid
 
out were not a complete program but rather to be modified 
 by the renulti 
from previous yearn work. The mechan ism suuggested to ensure the
 
coordination of the ;EU to 
 the needn over the project were 'xtended 
planning sessions beto held every nix months to discuss and agree on an
overall work plan. The projpct paper nugge;t ed reIat lyelv wide 
participation in planningthese meetings. 

AID wan to finance five pernon yearn of an agrciltiral/lventock
economist and one rural nociolongint and short-term technical services of a
marketing economist. Other personnel were to he Gambian counterparte who
would receive both on the job and formal training. 
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Planned Activitiec:
 

Over the life of the project, 
the SEU was to undertake the following:
 

a. A Baseline Survey in years one and five to determine the
characteristics of The Cambina farming systems in which livestock are
incorporated and to tentatively indicate the constraints faced inlivestock production in each of the farming systems identified. 

b. Commencing in project year two, an in-depth frequent interview survey
of the Cambian livestock and crop enterprises were to he conducted, in
order to obtain a thorough understanding of the main farming systems inGambia which incorporate such enterprises. These surveys were to provide
data on inputs and outputs for each crop and livestock enterprise,
estimates of income derived from and productivity of such enterprises,

relattonships 
 between these enterprises, detailed information on cash
flow, dec inion-making and management practices, particularly with
reference to livestock, and quantitative technical information requestedby project technical scientists. These were thcalled INTENSIVE VILLAGE
STUDIES BY MFP. Commencing in project year two, and throughout the
project, special surveys were to be conducted in order to evaluate 
technologies being tried In the other project components. lin addition,

there were to be complementary or 
 supplemental socio-econjrsic studies tobe conducted on issue:; 
related to on-going activitie, under the project.

The planned studies lis~ted 
 were: 

. Range Harlagemant and Forage Agronomy. Herdsmen's perception of thevalue of different. plants, grazing practices, utilization of groundnut
 
hay, etc.;
 

2. Maize Pronra,'m. D)isponition of maize for human food and/or animal 
feed and provision of shellern and grinders; 

3. Cattle and Sheep Fattening Program. Fconomic feasibility of the
 
program and compattblty with existing farminsrg systems and the market
 
situat ion;
 

4. Farm Cart Propram. Examination and tveting of the potential offarm carts; determination of th-' degree to which the farmin g system could
be improved an a renult of us ing the carts; 

5. Marketing Study. Effect of 
intensifled production systems on
 
livestock mark,-ting;
 

6. LIwv'tock Oners Association (I.OA) Study. Determination of whetherLOW' are the appropriate v:hlcle through which interventions should be
channeled In terrr, of achieving equitable acc esn to benefits; how dynamica
of relat:ionnhipc within LOA' change over tine; effect of the LOA
organizntional structure on ntructuren at the village levwl. 

7. Other Studies. Effect of land tenure systems on increased land 
usage innuen relating to livestock routen (dappon) 
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d. The training of counterparts in conducting and analyzing field surveys

with opportunities provided for advanced degree training in 
overseas
 
institutions. Short 
courses will be given for enumerators on interviewing
 
techniques, questionnaire administration, field measuring techniques and
 
other analyticial methods.
 

The Early Hid-Term Evaluation summarized the accomplishments in the 
first two years. Thefse were many including; the training and fielding of 
twenty-three enumerators, one senior and one junior supervisor; tile 
writing and administration of the baseline survey and the 
intensive
 
village studies; and lastly, farm management studies of the maize 
technology packa~-'e. Some weaknesses or difficulties were noted which then 
led to a series of recommendations. These recommendations were as 
follows:
 

1. Extend the PACD of the project for 
in line with the over-all .fid-TI -erm 

at least three 
EviaItiation to 

years. 
extCnd 

This was 
the life 

of the project from three to five years. 

2. 	 The extended planning szems Ions and shorte r meetings, an stipulated
in the Project Agreement, should be convened on a regular basin. 
-The evaluation team thought that this would providefor a better 
coordination of donor activities 
involved in crop liveitock 
technology development, a feedback mechanism for research and 
technological findings, and a multiditsciplinary approach to 
technology development. These sesfiont; acccrding to the 
recommendations were to be chalred by a surfficiently high ranking
MANR official, with tihe SEU servtn? as the Secretariat. Further, 
these sessionts were to nerve the purposes of Identifying research 
needs in 1ivestock/a,,ricut lure and of attaching prforities to these 
needs.
 

C. 	 The conduct of the propoled herding i1tirdy should be potponed until 
such time when the SEll had the manpower- to carry out a more 
appropriately desft gned ntudy. 

d. 	 The Intens;tve Village Studlen could iand .;hoiil Iiiv teimf inlat ed after 
the necmnd round of data colleertton. In th.ir pl;oe, l-n frequent
but more focusved and imined fate ly mt hi! 0-vecotanomlc farmhlOe and 
level fitid len !hio ld Ie indfrr al'ln. Thet p] vl tion of therte studles 
were to le bia ed rl t ie prioit itzed l fo ionfin ral rwe.vdn and I fltilen 
identifle d in tire extended lIarl in g tvuniifonts. 

e. 	 Micro-computer fac illt iet and softwarv should he purchntted an ioon 
aa ponible (i.e., 1984) in order to intit ttitional.'e (>;rtbian
capability for computer proee.itilntg of artltural data. Short 
term technical anni'ntnce will ie required to idernt ify computer
needn vin-a-vin the anture of 'JTE'i activitien and to set up tile 
facilitten In country. Colortdo Stare Univernity (CSII) should be 
prepared to provide technical tnckntop support to the field, an 
needed rnd on short notice. 
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f. CSU should give top priovity to the data processing needs of the

SEU in order to insure a quick turn-around. This particularly

applies to the processing of the Baseline Survey, Intensive Village

Studies and the Farm Management Studies of the Maize Technology

Package. While it 
is proposed that subsequent studies and surveys

will be processed in 
country, it is understood that technical
 
backstop support will be provided by CSU as 
indicated earlier.
 

g. The following additional training is recoxmiended: 1. short term

training in computer programming; 
2. long term training in computer

science, with a minor in agricultura' economics, and 3. longer term
 
training in agriculture with a minor in marketing.
 

h. The agricultural economist position in 
the SEU should be maintained

throughout the 
life of the project. 
 Short term technical
 
assistance be obtained to assist the SEU analyze the results of the
Intensive Village Studies and of al7 
Farm Management Stuaies of the
 
Maize Technology Package.
 

i. A rural sociologist or anthropologist is critical 
to the project.

Implicitly, this position was 
to be maintained for the life of the
 
project.
 

J. A marketing specialist for corn and livestock should be recruited
 
immediately to conduct 
the necessary marketing studies.
 

k. Arrangements should be made 
ro formalize and finalize the transfer
 
of the SEU to 
the PMU. These arrangements should include anagreement among the MOA, FAO, OAR/Banjul and the MFP on matters 
related to technical 
supervision and administrative
 
responsibilities. 
 Equally important, an agreement must 
be reached


the role of the ,EU vi s-a-v is the PI'MU and MFt'.on 
The transfer

should be done as soon as; pos;ible after the PPMU officially starts 
operat ions. 

1. A minlmia of three local social i;cientinto or tPCVs should be
deployed to the S;EU an oon as post;Ible to provide the linkage at
tile field level between the SEU and the other three MFP
 
techniciansi.
 

m. The SEU ,hould develop a worl Ing relation ship with the Women's
 
Bureau, which it; 
 r,'spons ible for coordinating development

activities related 
to women In The Gambia. 'lliln proposed activity
involves the provision by the SEU to the Women's Bureau of research
Information related to women, In order to asnint the Bureau to plan
effective st rategies for women'n development programs. In

addition, the 
 S'EU should involve the Women's Bureau In developing
questionnairen that pertain to women. 'T'hin will ensure that where
appropriate, the Bureau's information needs are obtained by the 
SEU.
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Shifts in Component #5.
 

As a result of discussions between the Early Mid-Term Evaluation Team,
OAR/Banjul and MFP/CSU/CID a Project Authorization Amendment Package was

adopted on August 31, 1983. The ammendment reaffirmed the role of SEU and
 
stated that "the Planning, Programming, and Monitoring Unit (PPMU) whir-h 
setves the Ministries of Agriculture, and Water Resources and Environment,
 
is a natural recipient and user of such information. It has been intended
 
from the beginning that the project's SEU, as an operating entity, be
folded itato the PPMU, and this will occur gradually during the life of the 
project".
 

With respect to the design, coding, processing and analysis of the
 
farm systems data two aspects were considered: 1. the provision of 
a
 
senior short-term technical assistance to do the former, and to shift from 
data processing at CSU to The Cambia through the use of a microcomputer 
system.
 

In addition, a two-year long, long-term technical assistance marketing

analyst was added to SEU to 
lead studies on maize and livestock marketing

and other studies to he determined later.
 

The lack of project integration was to be corrected by introducing

integrated village trials which were 
to bring the different packages

together. T. se were projected for 
the third year but in fact weren't
 
carried out until the fourth. Thus, the observation that if they were 
successful they would be expanded 
to larger numbers of villages did not
 
occur. The ammendment notes that the success of this effort should be a
major determinant of whether a follow-on project ought to be initiated
 
and, if so, its content.
 

Certain elements of the original project were eliminated. The
 
elimination of component D. Improved Rural Technology also reduced one of 
the parts of SEU's monitoring, testing and evaluation functions.
 

The Integrated Work Plan For The Final Two Years of the Mixed Farming
 
Project
 

In April 1984 responding to the Early Mid-Term Evaluation, and the

Project Ammendment, MFP held extensive 
 internal discussions and
 
consultations with OAR/Banjul in 
 an effort to coalesce and direct the 
overall effort. 
 According to the Npecial administrative report "social
 
science 
activities are grouped under Agr!cultural Development
Services(ADSS) [to] emphasize that their primary role is to
collaboratively support the technology development, testing and extension 
role. The ADSS terminology is explicitly substituted for the former 
"Soclo-Economic Unit", a term which emphasized a relatively separated work 
agenda. By far the bulk of the ADSS work for tht, remainder of the project
centers on field evaluation of techiology packaes, developing marketing
strategien for the outputs of MFP technical thrunts, collaboration in the 
design of on-farm trials and characterlt lng and ,nnlyzing tile various 
mixed farming nystems '.n The Cambia. All of these activities must be (one
with biological and social scientiats interacting clonely together." 
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Two areas, both in the M.I.D., Pinial and Boiram, were chosen as the
 
sites in which to conduct this integrated test. Much of the earlier data
 
gathering functions of the SEU ceased as enumerators weie stationed in
 
these 
areas with primary attention devoted to Boiram and the neighboring

village of Njoben, and Piniai and its neighboring village of Choya.
 

The Revised Set of Scheduled Outputs
 

In support of the over-all goal of increasing rural well-being MFP
 
listed eleven outputs that could be expected from ADSS (formerly SEU):
 

1. Baseline study of rural sector and intensive study of farm management
 
practices. 
 Project will provide full initial analysis and take raw data
 
available to MOA for subsequent studies.
 

2. Market reporting system providing a routine flow of data on 
rural
 
market conditions to market analysts in GOTG and 
to a market news service
 
under Extension.
 

3. Selected policy studies to be conducted jointly with PPMU.
 

4. Two major market evaluations, one for maize and one 
for livestock.
 

5. Micro computer equipment and Cambi ;,ctaff trained in its 
use
 
incorporated in GOTO with planning and policy analysis functions.
 

6. Economic and social studies: a)evaluation of maize technology package;

b)evaluation of cultivator technology; 
c)analysis of management capacity
 
of LOA's; and d)selected market policy analyses.
 

7. Active social sciences participation in village reconnaisance studies
 
and in entire integrate(' village progiam.
 

8. Aerial photos, resource inventories and a herbarium collection.
 
(Placing this item here reflects the desire to 
integrate activities more
 
and to end separation of biological and social 
scientists. However
 
members of SEU were not particularly involved in this exercise.)
 

9. Trained individuals on Cambian establishment (sic). 

10. Short course on agricultural marketing for Cambians with marketing
 
responsibiltles.
 

11. Short term technical assistance on women in development tc explore
 
ways in which current project activities can increase their impact on 
rural women. 

GENERAL FINDINGS.
 

There has been a tension throughout the life cf the MFP project
between the data gathering functions (Function #1) of the SEU and the 
implementation aide. Tension and conflict is not inherently negative but 
raLher it's the outcome that counts. If conflict leadn to better, more 

(\
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relevant research on 
the one hand, and more effective implementation on

the other, than one would conclude that 
the tension and conflict had been

positive. The Early Mid-Term Evaluation focused part of its concern upon

the slow turn-around 
time for the data, and the Integrated Work Program

for the last two years went so far as to rename the SEU ADSS, to try to
 
emphasize more involvement in the implementation side of the project.
 

The original project paper required large amounts of data collection
 
which, except with extraordinary individuals who perhaps don't exist,

precluded involvement in the identification of farmer and herder
 
constraints and propose implementation ideas. It appears that while the
 
rural sociologist and agricultural economist were 
setting up the baseline
 
survey and oriented themselves to data collection, the rest of the 
team
 
were exploring constraints 
to production of maize and livestock. 
Yet, the

PP suggested that the baseline survey be the 
one utilized to identify

constraints, both social and economic, in 
current agricultural and
 
livestock practices.
 

One perception is that the original SEU members were not 
particularly
 
open to the implementation side. 
 On the other hand, the Project Paper

called for 
two and one-half percent sample of all compounds in The Gambia
 
to describe and analyze farming systems in The Gambia that incorporated

livestock. Efforts by the Project Director to change that 
requirement were
 
not accepted by the GOTG. In addition, it is clear that 
the Chief of
 
Party viewed the MFP in implementation terms and wanted to develop and

deliver as rapidly as 
possible, once key constraints were found, packages

that would improve rural well-being. Be viewed MFP as 
a problem solving

project which kept direction and course for five years. They did not try

to take on the world, in his view, but rather tried 
to make specific

contributions where they could. The tension within the MFP was worsened by

the difficulties in data processing and analysis. 
 As of this evaluation
 
in March 1986 the description and analysis of The Cambian Farming Systems

from the first 
two years of work has not been completed. (Thii vill be
 
discussed below in greater detail.) 
 It has been very difficult to find
 
much evidence for 
a substantial SEU input into the implementation

dimensions of the project during the first three years. 
 One is forced to
 
conclude that the purposes for the formation of the SEU l.to bridge the
 
gap between the components and disciplines represented in the project and

2. to increase the efficiency of the developmental and implementation foci

of the project were not achieved. However, this was probably an overly

idealistic goal under the best of circumstances and an impossible one
 
under the conditions described above.
 

Following the Early Mid-Term Evaluation definite changes were begun

which resulted 
in MFP being highly responsive to some of the
 
recommendations. The addition of an 
in-country micro computer facility

and a marketing specialist, 
the gradual return of Cambian SEU members who
 
had been sent to the United States for training and a new agricultural

economist and sociologist changed in 
a major way prior directions. The
 
dropping of the Intensive Village Studies then 
freed up staff time so that
 
there could be much greater collaboration between SEU and 
the technicians,
 
and also the long proposed involvement with PPMU.
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The current agricultural economist elected, for good reasons, not 
to
be involved in the analysis of the BSL and Intensive Village Studies. He
arrived on June 15, 1984 although he had served as a consultant from
February 19-April 27, 
1984 to assist with the work plan, the structuring

of economic analysis, to develop data collection procedures to analyze the

MFP integrated program, and 
to assist in the outline for SEU's major

report. The marketing specialist arrived for a two 
year stay on January

16, 1984. The first sociologist completed his forty six month assignment

on November 15, 1984 and his replacement arrived on January 5, 1985. 
 The
latter also did not 
involve himself in the first 
three years of data
 
analysis although he did complete a survey of tile 
Livestock Owners

Association based upon work done earlier by the first sociologist. One of
the difficulties of the first sociologist was 
that he had no Gamblan
 
counterpart Mr. Momodou Jammeh left 
for training shortly after his

arrival Cnd did not return until September of 1984. The marketing

specialists' counterpart Fasainy Dumbuya left 
for a B.S. degree in

Agricultural Economics with 
an emphasis upon marketing in January 1984 and

returned shortly before 
the T.A.'s departure. However, Kalamanlie Juwara

served as counterpart for he marketing specialist during Mr. Dumbuya's
 
absence.
 

A major shift took place in MFP with the 
completion of data collection
 
for the first three years and the shift to 
an integrated program in the

villages of Boirar/Njoben and Piniai/Choya. 
While some enumerators were

involved in data collection in these villages, others served with the

marketing specialist in the collection of price data for selected markets

and commodities. The fundamental purpose 
 of this exercise was to see how
the different interventions would interact together in conducive village

environments. 
Perhaps the most iin'ortant component for SEU in this
integrated applied/research sel.tin, was to assess the project's impact
upon economic well-being. This dimension of SEU's work beenhas difficult 
to identify precisely. 
 Much of it will be contained in the farm
 
management surveys conducted on sample households in these four villages.

These were not available 
 since data collection was just being finished.
Analysis will be tricky r,:rce no compound of the sample being surveyed
adopted all aspects of the maize, deferred pasture, and crop residue
 
package. One anticipate4 
 in any event that the results will not bedefinitive since many of tho variations In utilization cannot be accounted

for by the 
 nature of the stL-dies. Rather they will be indicative and canbe used in considering equity issues, consequences for women as well as
the more direct and quantitative measures for Increases in agricultural 
productivity and allocation of labor.
 

Another dimension added to the MFP was adding Melanie Marlett to
conduct women's programs following the completion of her Peace Corps workwith MFP. The results of her and Marie Sambou'n work can be found in Food
Productin/Consumption Linkages Final Report, July 1985. 
 It in clear that

the processing of maize (i.e. shelling, dehulllng and pounding) has added
to women's work in comparison to the processing of millet. Thin problem
will be raised in recormendation for future activities. It in alto
clear, that MF wan responsive to the Implicntionn of increansd maize
consumption (as they were to marketing) and conducted food preparatlon 
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demonstrations. These were then partially monitored by the rural
 
sociologist and Ms. Marlett. 
 This is a good example of an effort to
 
follow through on the real consequences and uses of extension activities.
 

The marketing specialist involved himself in the addressing grain
 
storage losses and assisted in planning, designing and promoting a
 
relatively rat-proof granary. In addition, the design permits a greater

circulation of air which permits 
a less labor intensive way of drying

maize. Demonstration granaries were constructed in several villages. 
 In
 
the longer term, these will probably have to be located in compounds, as
 
are the other granaries, to be fully utilized.
 

Because of the importance and relationship of SEU and PPMU this
 
subject will be treated separately in the next section. It is clear that
 
much of the work by both the rural sociologist and agricultural economist
 
in the last two years has been guided by the presumption that one of their
 
major tasks was to provide technical a3sistance to PPMU and assist that
 
organization in its capacity to collect and analyze socio-economic data.
 

THE PLANNING, PROGRAMMING AND MONITORING UNIT FOR THE AGRICULT JRAL SECTOR
 
IN THE MINISTRY OF AGRICULTURF(PPMU)
 

PPMU was created to serve the Ministry of Agriculture(MOA), the 
Mnistry of Water Resources and Environment(MWPZ) and the Ministry of 
Economic Planning and Industrial Development (MEPID). The purpose
throughout is to serve the agricultural sector, no matter what ministry is 
involved. Thirteen specific functions listed for PPMU of which theare 

following were directly relevant to MFP:
 

A. To monitor progress and evaluate effects of ongoing development

activities, and propose adjustments to programs and projects in accordance
 
with experiencen gained and changing conditions 
over time.
 

B. To conduct micro-economic research and prepare information 
so collected
 
on 
farm economics and management, and rural sociology for systematically

incorporating these into the policy analysis, planning and programming
 
processes.
 

C. To carry out micro-economic investigation and statistical surveys on a
 
continuing basis in order to provide the data necessary for policy

considerations, planning and programming of 
the agricultural sector.
 

D. To balance manpower requirements with its availability as precondition

for program and project implementition.
 

E. To promote manpower developmenw: in an orderly and purposeful manner,
 
and arrange for apropriate trainig programs to that effect.
 

These are not the only azeai :hat intersect with MFP but the most
 
important unes.
 

N'
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The paramount purpose of PPMU was to institutionalize a planning

system in the Ministry of Agriculture in 
the form of a staff unit, as
 
opposed to 
a line unit, serving the agricultural sector as a whole. 
The
 
funding for PPMU's creation came from UNDP and FAO. 
It is clear that PPMU
 
has to 
gain the greater respect and confidence of the relevant technical
 
departments and statutory bodies to be more 
effective. As pointed out in
 
the UNDP Project Document "Sectoral analysis, and programme and project

development, 
to be relevant and effective, must be based 
on broad
 
technical knowledge and ample field experience so as to understand
 
agronomic and pastoral conditions,[and] socio-economic relations which
 
determine the nature and level of The Gambia's agricultural output, and to
 
appreciate the national agricultural development problems and policy
 
issues."
 

While the intent of working with PPMU had been in the MFP work plan,

it has only been since the accession of directorship by Mr. Sam Kinteh in
 
July of 1984 that it fact has been institutionalized. As already noted,

the Socio-Economic Unit of the Mixed Farming Project is to be folded into
 
PPMU. In practice what this has meant is :
 

1. The Gambian counterparts for MFP are part of the staff of PPMU
 
including Baboucar Gai who is 
now Assistant Director; Kalamanlie
 
Juwara(who is no longer with PPMU), Fasseiny Dumbuya, and Momodou Jammeh.
 

2. Eighteen of the enumerators who worked for MFP have now been taken on
 
as enumerators by PPMU.
 

3. The annual work plan for the Farm Economics and Rural Sociology Section
 
of PPMU and the relevant portions of MFP-SEU were developed to be
 
identical.
 

4. The rural sociologist began assisting in the monitoring of
 
Jahaly-Pacharr irrigated rice project begun by PPMU. 
He worked with his
 
counterpart in the writing, pretesting, design, training, and analysis of
 
four short-questionnaires. 
Two of which have now appeared as PPMU
 
reports.
 

5. The agricultural economist has been working to develop a new

agricultural information gathering system, both a general 
one for national
 
statistical purposes, and a more specific one to gather data from each
 
division on a rotational basis to ensure more 
accurate and up to date
 
information for the farm level. After all the difficulties with the FAO

FMDCAS .ystem the agricultural economist has developed a new instrument
 
called The Gamblan Agricultural Data System(GADS).
 

6. The marketing specialist with his counterpart in PPMU and the Extension
 
Aids Unit set up the marketing news radio program.
 

7. The staff of both PPMU and MFP worked at both Abuko and Banjul during
 
the week.
 

KU 
o9
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The UNDP/FAO Project begun in 
1983 expires in December of 1986.

Future support remains unclear at 
this time. In addition, there is 
some
World Bank technical assistance. 
The delay in MFP's establishing a close

working relationship with PPMU had nothing to do with MFP but reflected
 
the organizing of PPMU which remains a fragile institution. The plans for
PPMU have been somewhat scaled down (see PPMU Paper #12 
in comparison to

Paper #3) but remain ambitious and complex. 
 However, the objective of
providing accurate, more up-to-date information on agriculture in as
objective a fashion as 
possible is essential. MFP has made a major
contribution to 
their work but it is in process. Much of what MFP has done

in collaboration with PPMU 
(GADS, for example) has yet to be implemented.
 

The over-all goal of Component #5 of achieving a socio-economic unit
 to plan and evaluate projects rests upon the work still in process with
PPMU. The SEU has certainly taken seriously their mandate 
to assist PPMU

in their program even 
if that involved work not directly connected with

the MFP technical packages. 
 This point will be taken up again in the
 
recommendations.
 

GENERAL EVLUATION OF THE FOUR FUNCTIONS ENVISIONED IN THE PROJECT PAPER:
 

1. Provision of qualitative and quantitative information that describes
 
and analyzes livestock and other land use 
systems in The Gambia.
 

There has been far more data gathering and processing than analysis

has permitted. In part, this was due to 
the decision to base the

Intensive Village Studies upon the FAO program FMDCAS which turned out to
be a flawed and unusable program. 
Thus, much of the detailed farm
 
management data collected for two years will not be analyzed. 
 Some of it
will be included in 
the Gambia Mixed Farming Systems Report. The first
 
year Baseline Survey was completed but the turnaround rime has been
inappropriately delayed. 
 The overall quality of the report is good and
ultimately will be useful to those seeking a general overview of Gambian
 
agricultural and livestock systems.
 

Two other major reports, The Livestock Report and The Maize Report
will combine efforts from both the SEU and the technical/implementation

staff. 
 These should be important contributions detailing the notable
achievements as well as experiments that MFP has 
tried. However, it is
unclear that the quality of the reports can be maintained within current
 

pressures of writing. The livestock report exists in partial draft with
 
some data still not entered and therefore with analysis yet to go. The
maize report has not been seen. 
 This will be the subject for a brief
 
recommendation below.
 

In addition to the 
three years of major data collertion has been the

detailed farm management studies in the villages of Boiram/Njoben and

Piniai/Choya. 
These should be of high quality but there is concern about
their completion given all 
the other reports that also have to be done.
 



12
 

The marketing specialists' work will be primarily be included in

marketing sections of both the maize and livestock reports in addition to
 
the publication of charts and graphs of prices. 
 It appears that fu-ther
 
inputs will be needed from him in 
the revised version of the corrent
 
drafts.
 

A survey was done of the Livestock Owners Association and its relative
 
dormant status aside from MFP activities. 
 This has been the subject of a
 
brief report and will be included in the Livestock Report.
 

A paper will be prepared on land tenure issues 
involved in i-.creasing
 
livestock and agriculture production.
 

In general, not enough 
time was left for the analysis and writing in
 
relation to the data collection. This is 
a common problem in projects.

Analysis proceeds in several stages and it usually takes longer than one
 
thinks to make sense 
out of data.
 

2. Test 
the suitability of technological packages developed by the Project

and the potential of institutions serving producers determine the
to 

incentives and support necessary for increased production.
 

Our finding here is that the technical/implementation staff on 
the one
 
hand, and the data collection demands of the SEU on 
the other, did not
 
permit as much collaboration as would have been desired. 
A major

exception to this has been the 
study of the cultivator, a draft one done
 
for the first year and a revised one 
for the second. This evaluation will
 
be included in the maize report which has not been seen. 
 The use of
 
fertilizer and the degree to which farmers followed technical instructions
 
for the MFP maize package will be included in the maize report. 
 There has

been monitoring of the crop residue and deferred pasture aspects of the
 
technological package. Due 
to difficulties in sampling this has been more
 
of an observational and 
interview type of data gathering exercise.
 

3. Monitor changes over 
time brought about by the Project and evaluate
 
results. It will ascertain whether or 
not strategies are proceeding as
 
planned and assess 
the impact of the Project.
 

One way this could have been lone is If there had been t'.e appropriate
baseline data and if 
the BSL had been redone. This baseline data drawn 
from households that had not adopted the MFP packages could have been
compared to the households in Boiram/Njoben and Piniai/Choya where many of
elements of the full MFP package beenhad introduced and where there had
been a relatively long exposure to MFP (particularly in Boiram). Even if 
this had been (lone the results would not be definitive. 

Much of the actual monitoring was carried out by the technical staff
 
(for example in 
the performance of agricultural demonstrators or pasture
 
assistants).
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It was not done by the SEU. 
 It would appear that the technical emphasis

was upon performance and 
not upon monitoring. The problem is the same as
 
noted above in function 2. In principle, it would have been better to

have done more moniforing of MFP to know the degree to which the changes

that have been demonstrated and used because of the project will be
 
sustained without continued project intervention.
 

One model for monitoring has been adopted by the rural sociologist in

his collaborative work with PPMU at Jahaly-Pacharr. There he has opted

for relatively short surveys 
on specific important issues to focus upon

the actual outcomes of the project. 
 7111s will help project management to

understand the range of changes induced and 
to shift policies if need be.

These monitoring & evaluation studies 
are appearing as a series of PPMU
 
papers. In addition, these 
can be done with a short turn around time and

with the 
use of a desk calculator. 
 They are an excellent alternative to
 
overly intensive data collection efforts with slow turn around 
time.
 

Another model 
for monitoring for agriculture at a national 
level (the

national sample survey) has been redesigned by the agricultural economist.

This will, if implemented, greatly increase the available information 
about Gambian agriculture on a yearly basis. 
 In addition, he has designed

the Gambian Agricultural Data System which is meant 
to keep productive
 
system information up to date.
 

Both of these last two activities can be seen as 
the important

continued monitoring of Gambian agriculture which in 
turn will reflect the

longer-term impacts RFP. It wellof is to remember that farmers in both

the villages 
of Boiram and Njoben have plots in Jahaly-Pacharr so that

maize was introduced 
 into a farming system that included irrigated rice.What will be signicant to know from current farm management studies is the
degree to which rice and maize are commercialized in this particular 
combinat ion.
 

4. Train Ministry personnel in noclo-economic orientation and train
 
counterparts to conduct and analyze field surveys, arrange short courses 
for enumeators in interviewing and analytical methods.
 

This was effectively carried out. The training of enumerators, theirquality and performance as noted by the Early Mid-Term Evaluation, han
continued. Some theof enumerators have now been traine(d in computer data 
entry operationn. Eighteen of the enumerators hr.ve by tobeen hired PP!MU 
provide a core of fieldworkers for future work. 

As noted previously, a rural nociologi.t and an agricultural economist
received their arid BaboucnrB.S's, Mr. Cal received further training In
data processing and analysis. The further details of training are 
detailed in Component 6.
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RECOMMENDATIONS
 
A. THE MAIZE PROGRAM
 

It is clear that the most successful part, or the most
 
widespread consequence of the project has been an 
increase in
 
the numbers of Gambians who produce maize. It appears that
 
there has been an increase in; the yield per hectare for many

farmers even though this is 
not as well documented as one might
 
like, the consumption of maize and the marketing of maize. 
 In
 
order to predict the continued success of maize in 
The Cambia
 
and to make recommendations for its continuation one needs 
to
 
understand the context as 
to why MFP's maize program was so 
successful. This is not a full explanation but rather a listing
 
of some of the elements th.t led to its success: 

1. The recent years cf drought and the increased length of the
 
hungry season due to poor harvest s and late rains. Maize meets 
very well the need for an earlier harvested grain. 

2. A reduced labor requirement for maize in comparison to
 
millet, groundnutui and rice.
 

3. A relatively high price 
for maize, and a relatively high
 
return to labor.
 

4. The use of a new, higher yielding maize need, in cor'bination
 
with fertilizer.
 

5.Mixed Farming played a critical role in training extension
 
workers as well an being extension agents themselves in
 
demonstrating how to resolve p roblvmn
e: in maize production.
 

ISSUES STEMMING FROM THiE MAI .E PR(CRAM 

One tunuo in how well 
will maize do in the absence of both
 
the extennion and input slp)ply carried out 
by Mixed Farming?
 
The MFP han been a conit ant and well-known, reliafble presence

for five yearn and tleir abseinceC may have grea te r negat ive
 
consequences than In 
current ly ant lcipated.. 

A second isinne concernn the priority of mnai;c in the
 
cropping oyntem and 
to what (egree it will changc. 
At this point in time maize taken lower priority than millet or
 
groundnute. 
 It In unclear whether thin is a Ing or whether 
maize will remain of lower priority in the croppi ng putttern,. 
Thin ques,t Ion nhould be monit ored. 

A thirid Isue only begun to be t nckld by IFP roncerinn 
women's food procernning Involve( in the iihift to increaned maize 
production. It In ponnible that thm additional labor added is 
not that great iut that dependn on t he amount of i)roduction, but 
that depends on the quantfty and priority of maize within
 
Gambian farming systems.
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A fourth issue concerns who has the resources to engage in
 
maize production. MFP deliberately chose to work with more
 
rather than less successful farmers. They chose individuals who 
they thought would be leaders in their communities and who would
 
serve a demonstration effect. 
 Equity isues, importance of
 
draft animals, were not fully examined. It remains to be seen
 
if this projected spread effect will indeed take place or if
 
relatively wealthier (Canbian male farmers will be the ones 
to
 
continue maize product ion. 

Recommendat ions'. 

Further work on maize should emphasize increasing yield
 
rather than Increastng area.
 

Increa ;e(d work rieds to be done on the shelling and
 
processring of maize. Tlhere appearn 
 to be variation as to who
 
does the shel Ilng, 
 somet imes men and women, othL-rt mea just the 
women. The z.helling, potnding and grindng is viewed i!: women's 
work.
 

If current. bimodal pa ttern of rain continue this may pose a 
danger to the 90 day variety of malze. Improvementr. in fhorter
 
variety sorghunj and millet, 
 are thi-refore of gre'at Importance. 

Seed will becr(ie a problem an y e(Idn (irini ih. IVeplacerlent
 
of s eds will neted to be oryanI; 'ed and sunjt alnod.
 

Currently there are few )(e.sts) to mai ItIt. In unlikely that 
thin nit.at ionl %ill cort Inue. Alteinat iv , t d v,,lietieln, or
 
plann for whiit to do are all)rolriiito to 1t ,.inl Cur rent YAimns.
 

In iimn, th,.re nee-di to be a long;er irtin plain for trainilp
 
and for technl ;la ia. I t:icn e 
 to ronitr)r and ch;irie- thlie mai ze
 
package us rood I t rilrinnmerat 1t Itig, t(one of t he
 
renit;on, for olf(('!althe na| ;A
the, o prIr lan we halva' sio 
Identified w; it', of it-, potir.il e ot tilre diflI II Ii i. . ;Ii le tilemaIze pr ogr .in wain MrlHn "reI.ate.it !itI(e . t t I l im tait"
 

and may riot, for t he iealn i);l i i fnt,'d above, be i-:iritafnlng. 

TIe riarI,pt I i I p11 tort n .pp II1 d t o ,Ither MYP
 
Interventionl which are leonl AIdenpeid nl)w. The 
utflle Itsthre 
degree to whlch they have taliert root iild will bie carried out 
without PH' al f t ;llard(!ncIIIl,,hti g. The prl I n riary conclunion 
would be that many of theti, c i forin IncIt lldig the (tilt-i vator, 
corn crib, defer red puntutre, iitoring of crop rerildure, food 
proc-nirng milln for maize but lie for other croI)could iutii., , 
raaize nhi lrn, et al. will not be nelf-nuttnining withourt 
additional ounnidle Apport. Tlil in not becnritie thene programs 
nre riot worth:hil e nor not ielf-auntaining. but rather becnuoie 

http:reI.ate.it
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some of these technologiev were introduced late in 
the project's

life (e.g. cultivator, corn cribs, 
food processing mills, et 
al. ) and partly becaune they tread a fine line between the
 
available resources to many fUrmers, and how they allocate
 
them. In addition, the question of 
local Inst itutionsi and their 
viability combined with the efficacy of national rural efforts 
may well place the;e init iative, in jeopardy. 

B. PPMU
 

As noted earlier, the SlEll unit in,!to fold Into PPMU at the 
end of the project. Tis,; hasr already taken place in the s;ense
that ;EU counter parti ar working primirily nt PPI1U. Ihe ncope
of work for PI'MU in b,road and they are subject to change their
work becanse of minih.tiy nvedn;. In addition, the P'tIU facility
has not been rhqurt .ly upgraded, and srt aff while co'mitted are 
over-extended aid couid t;une Increri;ed t af nlin"'. I t. i!;
 
s OuI t aneoi ly c Iear t hat given 
 cut I ,rt Inanc ial con ut 'aint
 
the GOTG will not pive high priority to) PI'TH de.,it - the
 
importa:ice 
of it!; work. The Is';sui e I Me dgi . io which that


work in ernential for frrthering TIle CXr::ha'n agricil ural
 
developrmert 
 and the provwi;ion of accurre informat(n. In our
view it in. We recreend that there nould be 
 continu,,d
 
support of the P'PMIJ and ino work. The alternative in to
 
rccreate the same 
inst itut leo(e ;tiwhiere. Spec ifical ly we 
recorm:end that PPMU be ann i,;tvd with three technical anr;Ilitants
for 3 years; for the mriot effect ive cutinurton, of ?I.P'n efforts, 

1. An Agricultural crumnnniirit to anvir nt in I:;p'leme:intirng the new

CADS nyn tem and nat ional agricultural data col Icion. In
; 

addition, 
 thin p,rnorrn sh1oul( d provide th. .;',eded ntntinti crl
 
nkilln for the itrprovement of dat. collecttion arid 
arinalyn; I' and
 
the cont lnl,.d trai lIng of I'ITH pe rr 1 ! i ;t a ,tIQ . In
teIitir 

addition, ai;; P,.t data collection .rind t lg rr''n .lori ld he
 
continued.
 

2. A rura I l ore1(11 og II Or ain irr ol op I I" piov Ie technical
anni nitl;ani rI i he deivrm nt1(tI nl i olog,1;i Oc~ e, ier(qof rno, rI ,.tvn of
 
dev'I opMlrtI lit venti ,nOi 
arid whether or nrot t hey arc i':ietllgi

their nt atd oh liJr Thre toi'oll'r ing anrd ,'vvliativ e capacity
ttve,. 

of I'i'P1J In ' '. ttIal. Tin (liri ,.int."CI<,Ig ri 1?1. 0 = 0 only:;:ei. 
hn a B.S. and will I, called upon to do 1",,, ,many 'httio . It Irbe 
unfortunately the ranr ti:at he In th, only praicticlng rural 
nociologi nt In Ile Gambi,la. 

3. A data ptorC-in i nrg/c,.mpl ir r tanni,,r I lt,rInt 
the moot effectiv e "1i II i nd 

i r. t to aniii iit in 
zat n :;o riI 'irire of PItV 'n 

computer facility. In our Jtdgmenrt il'',tI n nyriot to rece iveready 

the iFP'a computera. We nliggrert a delny In movInR, t iici: to Pll)­
where the electricity, facitilt ir rtirarid l, in nniel ut i h time 
an they are. In tlii,Interim, CAM(. tould have retjrirnl.Illl lty for 
their operation anu maintenance whi Ir p t'viding n-c(ti to I'PII. 
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In addition to technical assistance there needs 
to be an

upgrading of the 
PPM facility to 
facilitate professional work.
 
This Includes:
 

1. Provfiion of some 
office supplies and logistical support to
 
ensure that 
the enumerators 
trained by PPMU will be effectively

utilized in the field, 
and to ensure that office personnel can
 
carry out 
their functionn.
 

PIPlU its;elf asi an Instit ution needs to take a more clear cut
 sense of its prioritiVe and scale-down 
its ambit ious mandate. 
It cannot under it:s current staffing and financing carry out all
of its a: si rn'., work. We reco::mmend that I''itU an part of this
larger task also develop a plan for the effect ve ltill.-ntion of
its pernonn..I to errrure that vital activities do not lap:e

during the ab:sence (f key staff for 
further traning.
 

We also n;ug'; t at monitoring ' e d not be always carried 
out by enume ,atois. We iwould like to "up a more day to day

involvement in the field by iPMIU 
 n,'othat do not
they lone touchwith rural Cambia and that they thvmet lwe, carry out specific
 
data gatherlng and anal.yv, in.
 

C. COMPLL.'l ION O." Ti :;2): O-LC'(ThO I NTU')I S 

We are coce(rned about thre completion and quality of the
 
final report c. St ill In 
 pir orenn are: 1. The Cambia Mixed
 
Farming .yitem: Report (hUrsd 
 upon y;ars I and 2 data), 2. The

Maize R'port, 3. Ile liv";! ock Report. hpene latter two combine
the effort Io the SF:r. and trhnical/implementatier crmponentn.
We believe that th. ,o: 

text , and clar iy trel .b Jr.n 


,I fo to o- Nritt irilc ,'dItor to edit the 
would gr rat ly ,nharse thi r value. 

D. FOOD PR0CVIS';:;I,,'; AND IAB(OR (:0n i RAI NI';. 

WhIleI I'',,)t .d and did1 ,ime wr k or Iood proc t.,Ing , In 
particular maiz., further .c livit Il need tolbe Gunint Ianed.

The lne!rd, a t (hn ll)rical an ,o''m,.,)t of the millern and

grindernr d i buted 
 by MFI' , their deg ,e .ofarc andptnrice

whether any monifIcart (Ini oir ,th;uld h. made.
(an 
 In part Icular,
it would h, ,,nf -ort,,natet f ,C.reate.rI pr odiut 11)1 (,ff mr;:,, led to 
incre('aqd work for 
women. In adiIt Io)n, attenit io!n rieed;r to he

addrr;'(d t ) tore labor c,)nrira ntii 
 InvoIved In the plant ing of

forage I egvm'rn and gra,, ,,n rl
and detailing when wourl he the beat
 
time to carry tort tihvnr 
 act ivit lr during tile r.rinry nreanon heavy
nchedn iQr rcnrrr,,lI'". ic nidli on uppoi I n Ith, n t hre' 
rangr/li venl nc one but nrygrrtn that timing withl n thte overall 
agric"lt,,ral -ycl,, will ie rIt Iral to n"rcn.,n. 

F. UNIT OF ANA.YSIS; OR UTIKJII,OCIO-E(L)iJONO IC NiIJILS;.
XFI', li ke mont oIher fit dinen, rnnimr,{ the OxIltrue n' of the 
compound an the "'prodhuc Ion-Connrmptlion,' "nit. They found, onthe bahnIa of their eanlIlne urvey, that there wan ]oint 
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management of both production and consumption activities by the

amily. We have observed that there needs to be 
a serious
reconsideration of the appropriate units for analysis of rural
 

productive activities. While appearing to be an abstract issue

the Gambian rural arena 
is rapidly changing and the older
mechanical model of compound structure 
Is giving way to new and

varied forms. 
 Thin will have specific and direct outcomes for
 
development activities.
 

Generalizations based upon ethnicity are 
suspect. While
 
there are some differences , for example in 
average household

size, or in inheritance patterns which 
lead to different land
 
tenure systems, variation in more likely to be due 
to cropping

patterns, participation in irrigated rice schemes, access to swamp rice land, proximity to urban areas, et 
al. Such a

reconsideration would assiist AlI) to improve knowledge of rural
production sys tems and their further development. 

F. RECOMMENDATI ON 

The MFP five effort provides an excellent opportunity to ree
what of their work in sustained after they leave. Thia

evaluation cannot 
definitively anneng the nustainability of
 
their work. To empirically assess 
the benefits to the rural
populattfon 
 of I1ecGambia req,,iren a short term follow up

evaluation, perhaps on the order of one month. What are now
hypothesisti about h neflit s and impact.s need fftttiru . ,1I testingto annenn both the effectiveness of MJ'P and of AID'n country
development otrat gy. We iigg at that thin be dIone two or three 
yearn after project termination but. at '.he end of the rainyneanon to be able to afto rn p,roject tmpacti;, equity Is suen,
contribution of midize an a ford and cafih crop iind to determine
the tie of different MFI' technological componelitn. 
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STATUS OF INSTITUTIONALIZATION
 

NFP, like many other projects, would like to be evaluated
 
in terms of their su:cess in initiating, and developing answers
 
to constraints in maize and livestock production. 
MFP
 
explicitly tried 
to develop alternatives which could be
 
self-sustaining by farmers and herd 
owners without outside
 
assistance or at 
least with minimal assistance. How well did
 
the project identify and address sociocultural constraints to
 
increased production and local organizations as agents for
 
technological change and agricultural development?
 

MFP did very well in Identifying constraints which were less
 
socio-cultural 
in nature, than they were of input shortages,

capital shortages, and weakness of extension efforts. 
MFP was
 
responsive to the complex timing patterns of Cambian farming

systems and concentrated 
on maize which could bc expanded

without seriously jeopardizing other parts of farming systems.
 
XFP succeeded in developing a technological package of which
 
only part was 
adopted by any given farmer. Ile package for
 
livestock was nore experimental in nture although well thought
 
out in terms of 
the real production constraints that herders
 
understand. The use of maize stover 
 for livestock feeding has
 
expanded in the Upper River Division in areas with no direct MFP
 
activity. Thin In a good 
indication of its usefulness and
 
appropriateness.
 

The appropriate local organizations for these changes is
 
more problemunatical. 
 MFP in effect created kafon (which in the
 
past were cooperative work groups but 
now has lost much of that
 
meaning) of ten members each 
to receive the MFP package. A
 
survey done in Boiram and Piniat 
 showed an initial lack of money
to pay for the fertilizer. Prior to 1984 the feirtilizer wan
 
provided on a demonstration hasis without cont. Th te was a
 
shift in policy In 1984 to net 
up kafos to demonn irate how they
could servo' an a revolving credit organlzation. Each farmer was 
to plant one hectare of maize, to obtain the fert ilizer the 
fitrst year on credit, and to provide the need t hceus lvn. Which 
Iarmers particlpated wan a d,'"cf:ion made by tie maize 
agronomlrtn not by the SEi.
 

While the revolving crdit system wan explained to the 
villagers, they ntill didn't fully "Pd e'-.tand the chtnget that 
had taken place, or chose nmt to repay their fertillzer debts 
fully, perhaps in the hope they would receive It anyway. (le
actual rat,.n of repayment will be Included In the maize report.)
Farmern who repaid their fertillzer loans received their next 
fertilizer baig at the previous year'n price. Thin wan 
certainly an Important Incentive to help repayment rates but it
In unclear that It can he continued. The Inau that emergen
clearly has to do with what local groops, if any, will be able
 
to handle a revolving fund for fertllizer credit nnd its
 
reppnyment? FP experimented with ten person kafon.
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Clearly witl, the whole village growing maize this is not adequate. Or 
alternatively, should fertilizer purchase simply be 
on a pay as
 
one can basis which will negatively impact upon smaller, less
 
wealthy farmers? The issue is important although beyond the
 
scope of both the MFP project and this evaluation but needs
 
detailed attention in any future projects.
 

MFP identified some of the impacts upon women. 
However,
 
there are 
several issues remaining that deserve consideration:
 
1. the degree to which the shift from early millet to maize has 
increased the work of women processing the maize; 2. the amount 
of maize being sold in comparison to that of early millet and
 
t1 e disposition of that income. Very different estimates were
 
given to us by different members of MFP w.hich indicates that 
there is great variability both within and between villages and 
districts; 3. the viability of women's societies actually

growing maize given other work demands. While efforts were made 
to have them do so all too often the work could be done only on 
their rest day which reduced their needed rest as well as 
rendered less effective their work on maize fields.
 

The Maize Growers Association has been cited by many as
 
critical for the success of maize cultivation in The Gambia. It
 
remains unclear 
that maize will become that Important in the
 
farming system at the national level (it may well do so in 
certain districco) that a national organization will survive. 
In any event this is an organization that should be left alone
 
to see 
if there is both the need and political space for such a
 
commodity focused organization.
 

The livestock part of the package appears less sustainable
 
without continued outside assistance at least in the immediate
 
future. The economic benefits appear 
 to be less (this awaits a
 
fuller economic analysis in the livestock report) while the
 
social costs are 
 higher in terms ,f labor use :ur harvesting
 
sitovern. in addition, livesl'.ock ownership is much more skewed
 
with a relatively sma,11 number of owners have 
 large numbers of
 
livestock. Thin pattern obtains more for cattle than 
 for small
 
ruminants. Much has been achieved, 
 more than might have been 
expected in terms of the use of crop -esIdus and the 
maintenance of protected pastures. There is a clearly perceived 
village need to improve tile condition of at, fial as well as to 
reduce conflict between agricultural activities and herding.
HFlP has Identified some of those constrainis ;land tie work needs 
to be built upon. However, the viability of time LOA;s 
particularly at the District Level needs to be questioned. T7h ey 
appear to be dormant with the eXCept Ion of thone working with 
either ITC or MFP. lie District level in too large far 
cooperative working relationships while the village is perhaps 
too nmall of a unit for range management. 

The planting of grass for pasture has been of Interest. 
While on the surface It appearn to be an impractical activity 
there in the clearly perceived and understood deterioration of 
the natural environment, including range. 



There will be difficulties in the social. acceptance of planting
 
grass for it then becomes a crop. If it is a crop, then the right
 
ofdisposal belongs to whomever works the land. On the other hand,
 
pasture or rangeland is not restricted for animal use although
 
there are clearly arrangements made between herders and
 
fieldowners as to who grazes crop residues. There are two
 
difficulties then in moving toward planting grass: the labor
 
requirements during the rainy season and the fact that grasses
 
would take lower priority then crops, and secondly alterations
 
in the use of range. Both of these would be longer term efforts
 
and are unlikely under current circumstances tc be sustained.
 
But because of increased land pressure and conflicts between
 
agriculture and livestock efforts in this direction will have
 
greater support than one might have assumed prior co MEP.
 

Extension and upgrading of extension work was one of the
 
most important parts of MFP's success. The extent of
 
insti.tutionalization in the sense of sustaining the effort,
 
enthusiasm and hard work remains to be seen. Many studies have
 
been done of extension and its problems in The Ganbia.
 
Projecting the results from those studies on to the likelihood
 
that the same spirt, cooperation and dedication will continue
 
leads one to be sceptical about how effective extension will be
 
without follow-up activities.
 

2. Identify the Beneficiaries of the Project.
 

Had the approprite monitoring been carried out (e.g. had
 
there been greater cooperation between SEU and implementation
 
side of the project) more definitive statements could be made.
 
Leaving aside the clear economic benefits in terms of increased
 
income by those who marketed maize (and even here the figures
 
are lacking) there are clear social benefits which account for
 
the relatively widespread acceptance of maize cultivation, even
 
without direct MFP intervention. The most important of which is
 
a supply of food during the hungry season which had become 
longer because of the decrease in production due to drought 
conditions. Maize as an early harvested crop, provides a much 
needed alternative to early millet. However, the figures on how
 
much land from early millet, groundnuts and cotton was taken out 
of production to be put in maize is not clearly known.
 

It is clear that within moot compounds maize was utilized 
for connumption to meet shortfalls. Only if compound food needs 
could be met through other means - especially in wealthier 
compounds - would the maize be sold. Again, one would have
 
preferred to have harder data from which to assess maize
 
disposition, and the amounts commercialized. Part of this data
 
will be contained in tae farm management studies from the
 
integrated villages.
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3. Farmers and livestock owners have understood the different
 
dimensions of the project quite well. They do not 
accept all
 
parts. This issue has been dealt with above.
 

4. Assess the performance of the soclo-econonic unit at PPMU and
 
determine the 
extent to which the PPMU has provided qualitative
 
and quantitative information that describes and analyzes land
 
use systems in The Cambia.
 

This has been considered in the discussion of the functions
 
that SEU was to serve.
 

5. Examine the role of the agricultural economists and rural
 
sociologists under tile project and determine what were 
their
 
most important contributions and constraints, and what remains
 
to be done.
 

This has been done in discussing the functions of SEU.
 

6. Evaluate the socio-economic studies conducted by the project
 
and recommend ways to overcome constraints to increased
 
production and productivity.
 

Aa noted above it is very difficult to evaluate incompleted
 
work. Over-all, the major problem revolved around the three
 
year separation of SEU from the technical thrusts of the
 
project, a gap which was partially closed in the last two 
years. The project kept a clear and restricted focus upon
maize, range, forage and liventock 3nd support tG 1'M. It is 
our feeling, since much of the documentation could not be
 
obtained through field investigation or was not available in
 
monitoring and evaluation studies, that many of the gains
 
registered by MFP will not be sustained without. outnide inputs. 
The riajor conscraint to increased productivity with respect to 
maize is fertilizer. Since much work has already been done on 
the fertilizer issue in The Cambia we need only signal that it 
is critical for continued success of the MIFP program. In 
addition, further work might be usde'taken to work with a morc 
effective utilization of marure anticipating problems; in Input
supply or the continued selling of fertilizer If tile price 
remains higher in Senegal. 

The constraints in the forage, crop residue, and range 
programs have been addressed in those components. 
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Component 6. 
Agricultural Skills Training And Communications
 

A. 	Objectives
 

As described in the original project paper, the purposes of this
 
component of the project were:
 

1. 
To make good use of Cambians who have already received training
 
in animal health, animal husbandry, and related subjects.
 

2. 	To provide better pre-service and expanded in-service training
 
opportunities for Agricultural and Livestock Officers,
 
Assistants and Inspectors.
 

3. 	To train a core of Livestock Officers to take over the
 
management of the basic components of the project.
 

4. 	To restructure the syllabus of Agricultural and Livestock
 
Assistant and Livestock Inspector training.
 

5. 	To provide a multiisciplinary focus in improved pre-service
 
instruction.
 

6. 	To increase training oportunities for ox farmers, livestock
 
owners, and contract herders.
 

7. 
To foster increased coordination in establishment of training
 
objectives and policies among the Departments of the Ministry.
 

8. 
To assure a close association b(tween the communications support
 
services of the Extension Aids Unit and the training activities
 
of the Departments.
 

Specifically, the project paper called for the following outputs:
 

1. 	Ten trained Gambians who will reinforce Ministry staff and
 
support project objectives.
 

2. 	Twenty trained Cambian manual laborers or machine operators who
 
will help provide sound infrastructure for the project.
 

3. 	Improved multi-disciplinary training syallabi; better trained
 
staff; establishment of a field training center and
 
demonstration activities for farmers.
 

4. 	Collaboration with Cambian livestock field agents and
 
enumeratorn.
 

5. 	Initiation and exposure to basic principles of training
 
strategies and communications support techniques for 50 Gambians
 
during each workshop. 



6. 
Improved pre-service and in-service instruction through the

widespread use of audio-visual support materials.
 

The ten Gambians trained under output number one above were

scheduled for training as 
shown in table D-6-1.
 

The twenty Gambians trained under output number two above were to
receive the following training:
 

Person 
 to be Trained
 

a. 
One Honda mechanic at 
the Yundum Ministry motor pool.
 

b. Two laboratory assistants 
at Civil Service Grade 1 for the feeds
 
laboratory at Abuko.
 

c. Twelve 
fence builders.
 

d. 
I tractor driver/operator for post hole digger operation.
 

e. 
Three fence menders
 

f. One operator for maize sheller at Yundum.
 

The six long-term U.S. technicians were to 
provide the training
called for in output number three above, as 
follows:
 

Forage Agronomist
 

Teach courses at Abuko for local staff.
 
Supervise extension work at 
YBK center.
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TABLE D-6-1 PARTICIPANT TRAINING SCHEDULE
 

Entry Course Speciality 
 Student Training Training Training 
Prospective
Level Level 
 Number Duration Location 
 Start Assignment
 

Sociology 


Diploma B.S. or 
M.S. 

Forage 
Agronomy 

1 2 years U.S. 1980 
plus observational tour in Australia 

Replace U.S. Forage 
Agronomist/Abuko 

Diploma B.S. Maize 

Agronomy 
1 2 years U.S. 1980 Replace U.S. Maize 

Agronomist/Yundum 

Diploma B.S. Extension 

Education 
1 2 years U.S. 1979 Departmental Training 

and Information Unlt/ 

Abuko 
B.S. M.S. Agricultural 

Economics 
2 2 years U.S. 1980 & 

1982 
PPMU/Ministry 

B.S. M.S. Rural 1 2 years U.S. 1980 PPMU/Ministry 
plus observational tour in Holland
 

Diploma B.A. Communi-
 I 1 year U.S. 
 1979 Extension Aids Unit
 
cations
 

B.A. or 	M.A. 
 Communica-
 1 2 years U.S. 
 1980 Extension Aids Unit
 
B.S. 
 tions Evalua­

tion
 

Certifi-	 Associate Media Techno-
 1 
 1 year Africa 1980 Extension Aids Unit
 
cate 	 Degree logy And Film
 

Production
 

Certifi-	 Diploma Graphics 
 I I year Africa 1980 Extension Aids Unit
 
cate
 

Total 10 Participant Trainees
 

15 Participant/years from 1979 to 
1984.
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Maize Agronomist
 

Teach at Yundum for Agricultural Assistants.
 
Hold seminars at YBK center for all staff.
 
Supervise regional testing at Mixed Farming Centers.
 

Range Ecologist
 

Teach local staff at Abuko, Yundum and YBK
 
Train the Cambian range management specialist in the following
 
fields:
 

a. Plant identification.
 
b. Applied grazing and 
land management principles.
 
c. 
 Herbage yield data collection.
 
d. Photo identification.
 
e. Conduct of field trials 
in grazing and forage quality
 

evaluation.
 

Agriculture/Livestock Economist
 

A. Train unit enumerators for 
field data collection and analysis.
 
B. Teach local 
staff regarding:
 

a. 
 Use of survey methods.
 
b. Testing of technological packages.
 

Rural Sociologist
 

A. 
 Train unit enumerators.
 
B. Teach local staff:
 

a. Survey and interviews techniques.
 
b. Testing of technological packages.
 

Peace Corps Volunteers were 
to have provided the training shown in

Output number four above. 
 Thirteen volunteers were proposed to
 
accomplish the following:
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Field 


1. 	Forage Agronomy 


2. Forage Agronomy 


3. 	Forage Agronomy 


4. 	Agriculture 


5. Social science 

research 


6. 	Animal Nutrition 


7. 	Social science 

research 


8. 	Animal nutrition 


9. 	Animal nutrition 


10. 	Range ecology 


11. Social science 

research 


Suggested Posting 


An up-country 

Mixed Farming 

Center 


A second Mixed 

Faming Center 


Village-level 


YBK Center 


and area 


YBK Center 

and area 


YBK Center 

and area 


YBK Center 

and area 


Yundum/Abuko 


YBK Center 


and area 


YBK/Sapu 


area 


YOK/Sapu 

area 


Service Dates 


19b0-84 


1980-84 


1980-84 


1980-82 


1980-82 


1980-84 


1980-84 


1979-83 


1979-83 


1981-85 


1981-85 


Training Role
 

Train livestock and agricultural
 
agents to perform studies on groundnut
 
feed supplements for livestock.
 

Train livestock and agricultural
 
extension agents to perform on-farm
 
testing of legnes infallow
 
rotations.
 

Collaborate with agricultural and
 
livestock extension agents and train
 
farmers to help evaluate trials rif
 
traditional and improved vegetative
 
covers for animal feed.
 

Train YBK staff in the setting up
 
demoistrations of farm cart use for
 
Livestock Owners Associations.
 

Train YBK staff and enumerators re­
crulted by the socio-economic unit in
 
field reeeerch concerning attitude
 
surveys and effectiveness testing.
 

Train YI3K staff and livestock
 
extension orkers to introduce
 

livestock fattening schemes.
 

Train YBK staff, Department extension
 
agents, and enumerators in field
 
research concerning attitude survey
 
and effectiveness testing.
 

Train Livestock Assistants and
 

Inspectors in field sample collection
 
and laboratory forage and feed
 
evaluations.
 

Train YOK staff and Hivestock
 
extension agents in field sample
 
collection and laboratory forage and
 
feed evaluations.
 

Train Gambian viige minagement
 
specialisti In plant Identificatlon
 

and carrying out research trials 
on
 
local ecology.
 

Train Gambian range management
 
specialists anrd rnumerators In field
 
research on farmnet attitude toward
 
range management systems.
 



12. Graphics EAU/Yundum 1980-84 Train counterparts and collaborate 

with Department liaison 
representatives in the production of 
graphic material, for training and 
extension activiifes. 

13. Communications 
evaluation 

EAU/Yundum 1979-83 Train Departme nt liaison 
representatives; aqgrcultural and 
livestock exten~i:i agents; and 
mobile cinemia van driver/operators In 
simple methods of feedback data 
collection and train [AU counterparts 
in data analysis. 
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Worknhopq, Rs listed in; output number five above, were to be in
 
training of trainers and cormunications' Their largest audience was
 
to be the otaff of Extension Aids Unit, the Film Unit, the Rural And
 
Farm Broadcasting Unit of Radio Cambia; and the 
liation
 
representatives from tile Mini ftry Departmentsl. 
 The training element 
from these annu,i work,;hop ; would con rinjt of the following:
 
identification of spec .fic corri 
nicationni problem!;; consult ing
 
relevant documentation; elaborating clementG for a national
 
cormunicat ions policy; el irsting the support 
 of central and field
 
Ministry perf;onnel to help improve the communication, network.
 

In late 1981, there was to be one works!hop on trafining, organized by 
the Agricultural sgevctor ImIplermvntation Project in Washinlgtot, D.C. 
The participant traiiee it,ext e.,;rion e'ducation wars to h~ive taken 
their itx-wevk courfe in development p1,ann1gaing d trainin rgand would 
act a8 chief (;a lh',an oraIn irer and co-leader of t he wor k!;hop upol
 
his return from t airI n,. Thfe 
iputr 	 )o.. of tili(work:.hop w.v, two-fold: 

A. 	 To bring Min:stry Departmernt headis, anl di rcvtort; of train ing
 
together to ar ,: tivir c,:,iirion
or pec fill i .ed training needs, 
related pro blerm.;, ;and ,.ugv;vi Ioni for !luture t rai iti ri dei';igrin. 

B. 	 To provide tt(l~eprotest.ional opinion of in out,itde body
 
concerning tie tr.riniig proigrami, arnd their effect'.
 

In early 1982, a U.S. cartography s.p,cIalt ;t wat to come to The
 
Gumbia to rtun a three-week training vrtnar in photo it erpret at ion
 
with the rwv ajertal mapti of 'Te Canitla produce-d under the project.
 
Ti program 
 watt to be det.igned to inc lude a11 fit ervested ittiff In
 
the Ministtry aidl ori-golng AID-donior ploject. h'll( workshop
 
represiented tile final titen in tihe two ,,ear pr c t's oif 
 akinr, tie
 
project mapping activity, whici Involvitd highly pect iaIll iind
 
refined technology, :Iftcctly relevant to the 
 Camr:bl ar officialI by

cxplairnilng to the wi devit poi iii le arudhi eice tihe p ill( t Ical
 
appl icat ioii; of the exeic iC e. Ile itit itucitor wal to vXpliln hllil 
1; o , ieni s i vit I apei.i ofitpho o rn pl ing rid liii pr v t itt Jo . Act tia I 
(atzb tan ma p 1amp-l wt. Is oIe14. r tlld ied by! I r.ig pw ki.e t 
flt eIreOllcopn . The produ( t if t hi. workt !.hop wifi ro be a train rng
 
nartin I for phot t 1v 1t -itat i oli m i I atr o tIli.010' lit I i ,ed by 
 ti
 
U. S. "o i I tlr: ' t Ion "v r I.vii 

(Gt ptln 1iimli'., ,i x .d,ltvi.V W. lt.dv i tl ;it fol ,II. t.t I 

Trai irtii matevr IaIii :uitI pIoti i d t ipo t tli,:ur)ti Abiiuio/Yunduir ind 
Y7X Tra i, in?, Cent ri. ,iliov marly thiese t i d tilalof will liflo-V 
nidti filthe fhat coordtilra body of vloich mallt lln in thel in 	 i. 
lVxteinsl ion Aids Un!it. The itl ilhoiuld rOcelve uid catillog such 
mater1alIn aind tlien let tirm itilt ni(cordiig, to priority nevd . The 
nntrr of ttuidiing mater inam riequlri-d will vary with tile subject 
nat.ter, willh the, ervil of . iryd anid, with tire percelved 
nppropriatInCe.9a of tile mied Iurn. 

Incrt-aed mobility to he nuppl led uinder Oit put number neven above 
WAG 	 throigh t he pirchlin of hitarnin, trucks, and motorbikes. 
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Fifty Honda C50 motorbikes were to he purchased with a project 
revolving fund and sold on credit terms to Yinintry field staff. In 
addition two 22-pas,enger buses, similar in 
type to the Renarult
 
Saviem SC 2 diesel model, were to be purchased to help trannport 
,. nees and f ryers to YBK, Abuko, and for field work. 

7, irmot . , Was highly recommended that the two aeven-tonI 
,.edford TJ-6 tucks be 
purchased in the project for transportation 
of pillars, fencing materials, and the lI'e, be fitted with a canopy 
and with removable benches no that they also can transport 
pasisenge rs occasiona 1 y. 

The project evaluation of April-May 1983 resulted in amendment to
 
the project paper. Relative to training, the following direction
 
was indicated.
 

"Complete planri.d tvn leng-term participant trainee:.hipn by adding 
one each in range management and agricultural economics. Limit 
short-term training to that which can be effected in the cour,e of 
the project actLiviti,,n of technical ansint ance (TA) staff. All 
flecesnary (:ount erpa t and extens ion and eniimvrator per;onnel 
trained in field. EIght participants given Nhort-term training in 
USA or Nigeri a". 

ietween November 1983 and March 1984 the MFl' team developed an 
integrated workplan for the final two years of the project. Thia
 
plan wan organi ,.d to integrate three core activity areas (Maize
 
Production and Utillization, Range M-anagernent and Forage Production,
 
and Agricultural l)evelopmnt S;upport ;ervcen). Expected outputs
 
relative to training, were: 

Forty Agricultural Angitant n and 190 Agricultural I)emonstrators 
trained in MFP'ma lze production technology. 

Twenty-f iv fum.l4 Agricultural Demoistrator:. (Home Economics) 
trained in ma ize |'ocunhlng and (cooeirV. 

Organizati"nal and/or t,.ch ,i al adv I,.e to rural group initiating
 
e11-help watt dvel oprnt.
 

Seven field tia in.d, full tKm, Pntur, AssIstant : with an additional 
five l.ivertoch Insp ctor u recelving formal clia~nrom ins!i rnctior 
only. 

Micr(, iompunl er ,'qu pmvnt and t I stafif tra ined In I!" .ne 
incorp)rat ed in (G(I with planning and po1 icy lnalynln licI"c |ons.
 

Tra Ined Indlvidunl n on CnrmbIt enit illnhrsent. (Notet no one 
conne.ctrd with the project, nor th eva"natorn, know what thin 

Short course on agricultural marketing for Gamblans With marketing 
renpontibl 1it les. 
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B. Activities Aqd AccoT lihments
 

1. Prior to mid-term evaluation 

Lon&-Term Trail iii n,: 

The PP called for ten long term participants to be trained in the
 
U.S.A. over the life of the project. Instead of one Furage
 
Agronomi;t the project trained two because of the 
lack of any

Gambians with 
forage production skills and background. Instead of 
training two Agricultural Econo-iint s, the project trained none.
 
There was more of a 
 need for an Animal Nut rition Special intand
 
Range anaieunt SpecialiIt. 
These two areas were completely

ignored in 
the P' but were crucial for project implementation and
 
in.tftntionalizat inn of a for-age, range and afimnal nutiitin unit,
 
the two latter in the DAHP and the first in 
 DDA (reearch at Sapu).
 

Of the fou.r propor-ed coririmnicat ionn, graphic and media technology
 
training areis, the project 
 choe; one, the w'dia technology and film 
production. Ihin participant wan to retur'n in 1984 and wai to be 
attached to the Externhion Aidu Unit under the DOA. In total the PP 
identifiled ten participant" and the project sent eight to be trained 
in the U.S.A. The majority of the participants returned In 1984. 

Counterjpart Tr a i ni ng __n-County: 

The U.S. techniciann spent cornnideral e time on training of Gamblans 
locally and nhould he com.mended for It. The Forage Agronomitt
 
trained agriculturnl officern at 01 levels in the DOA, DAtP and
 
reaearch in fora.,,e production. The Socio-Lconomic Unit trained 25
 
enu-.eratorn and 4 ntatintician,) In collecting farm management data 
and gene .1 surve tr . The Pngi component trained Gambiansy .chniqn, .at 

In fencing techn lu,,n, spe ,0d preparat ion and nvtreding procedures
 
and developed a workplan it the coumt crp.rt,.
 

Trani n g Q| Peac'e Corjs Voluniri.: 

Over the life of the project , thilri,,n nCVt supposedwere to train 
Gamblann. The project only rereivdi hrc, M'CVn, two agronomists and 
one ',eterinatian. 

"-r,fn frin And a( inn WC(>rmmuni I ,ofl' .IoMh . 

None of the wonl'krhopln on fora*ge ;iand aiinal f''ed, training 
methodology arid ,val nal Ion, photo Intrpirtat ian and use of aerial 
photography in I r mariagrrnt and planinig were held.ld l 


Extsnnion Aldn Unit Tn, inHrtc,,rIinlnr 

The EAlU produced a fi nmof t he ma Ize Ie chno I g I cal package of the 
MFP. Parta of the film were procenned by Color Film Services in 
London, U.K. There were serioua delays In procenning caused by a 
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previous unpaid debt to thin firm by the EAU. The same problemni 
exist for the fertilizer demonstration film (FAO), the cotton
 
production film (ADB) and the irrigated rice production film.
 

2. At End Of Project
 

Long-Term Training 

Table D-6-2 lists long-term degree training funded by MFP outside of 
The Gambia. Tihe project has exceeded the goals set by the project 
paper in this training category. 

Long-term degree participants, included in Table/, were sent to the 
U.S., following mid-term evaluation -,uggestions, in range management 
and agricultural economics. In addition one person was sent to 
study forage agronomy. 

y 
in seedManual laborers were trained at Ynndum, YBK and Sapu 

multiplication, crop production and livestock feed }g trials. A 
core crew of arouid 10 laborers was maintained at undum and seven 
each at Sapu and YBK. Seasonally these numbers reached as high as 
60 laborers. 'Tir,!e tractor drivers were also trained, as well as a 
Suzuki motorcycle mechanic. 

Nine agricultural demonstrators were also trained in the use of the
 

MFP cultivator.
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Table D-6-2. Long-term degree training outside of The Gambia funded by HFP.
 

Name Organization Field of Study Duration Location Degree
 

1. Solomon Owens DOA Crops Science 1/91 Texas lech. B.S.
 
Agronomy to 3/83 Texas Tech. M.S.
 

2. Alieu Joof DAHP Range Science 8/81-8/83 C.S.U. B.S.
 

3. M.O.S. Jammeh DOA Rural Sociology 9/81-6/84 U. of Missouri B.S.
 

4. Amadou M. Jallow DAHP Furage Agronomy 1/80-9/83 CalPoly Pomona B.S.
 

5. Hassan Sallah EAU Technical 1/83-6/84 C.S.U. B.S.
 

Journalism
 

6. Musa M'Benga DOA Cereals Agronomy 1/81-12/83 Texas Tech. B.S.
 

7. Sana M. Jabang DOA Extension 8/81-8/83 Washington St. B.S.
 

Education
 

8. Momodou M'Boob DAHP Animal Nutrition 9/81-8/84 West Texas LUoiv. M.S.
 

9. Fasainy Dumbuya DAHP Agric. Economics 1/84-12/85 C.S.U. B.S.
 

10. Musa Bojang DAHP Agronomy 1/81-12//85 C.S.U. B.S.
 

il. Omar N'Jie DAHP Range Science 1/84-6/86 C.S.U. B.S.
 

12. Lamin Bojang DAHP Animal Husbandry 4/81-4/83 Nigeria Certificate
 

13. Fatmatta Cole DAHP Animal Husbandry 4/81-4/83 Nigeria Certificate
 

14. Assan Jaye DAHP Animal Husbandry 4/81-4/83 Nigeria Certificate
 

Table D-6-3 lists short-tern non-degree training funded by MFP outside of The Gambia. This
 

category of training was not included in the project paper but was recognized by MFP as a
 
-~valuable supplement to long-term degree training and in-countr, on-the-Job training.
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Table D-6-3. Short-term non-degree training outside of The
 
Gambia funded by MFP.
 

1. 	Solomon Owens 

(Maize Program 


Leader, MFP) 


2. 	Bambo Ceesay 

(Forage Agrono-

mist, MFP) 


3. 	Baboucar Gai 


4. 	Lamin Jabang 

(Computer room 

manager, MFP) 


5. 	Omar N'Jie and 

Alieu Joof 

(Range 

Scientists, MFP)
 

6. 	Lamin Jobe and 

Kutubo Sanyang 


- Professional visit to CIMYT
 
in maize production and research. 
3 weeks,
 
9/85.
 

- "West African Animal Traction Networkshop,"
 
Togo. 2 weeks, 4/84.
 

- Study tour to Texas
 
A&M 	Exp. Sta. at Beeville and various
 
locations in Florida on 
seed technology
 
related to tropical forages. 3 weeks, 5/85 ­
6/85.
 

- Data processing and analysis, main frame
 
and 	micro computers at CSU. Also presented
 
paper at K. State FSR conference. 15 weeks,
 
1984.
 

- Intensive short 
courses in micro-computers,
 
including advanced software application and
 
programming languages, 9 weeks. 
 1985.
 

-
Visit to Kew Gardens in U.K. Training in
 
herbarium management and identification of W.
 
African forage plants.
 

-
Three months Lraining in animal nutrition
 
and forage analysis at ILCA in Addis.
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Counterpart Training In-Country
 

The training programs described in this section were either wholly
 
or partly supported by MFP.
 

1, 	Marketing Agricultural Commodities for Developing Countries
 
("The International Marketing School").
 

This course has been taught by CSU for 
12 years under contract
 
to USDA/OlCD as course number TC-140. Bill Spencer and Forrest
 
Walters served as co-directors of this course at CSU. In
 
January 1985 a condensed version (2 weeks) was presented in The
 
Gambia with Spencer and Walters as instructors. Spencer's
 
presence in The Gambia as MFP Marketing Economist permitted
 
incorporating mostly Gambian marketing issues 
as core materials
 
in the course. Twenty two people attended representing DOA,
 
CSU, GPMB, GCU, PPMU, National Partnership Enterprises, Ministry
 
of Fisheries, Radio Gambia, Crop Protection Services and a 
few
 
private pntrepreneurs involved in 
export of agricultural produce.
 

2. 	 The Cambia/West Africa Systems Workshop. 
This course was
 
presented by the Farming Systems Support Project (FSSP) at MFP's
 
initiation and with MFP support and participation. The course
 
was given March 12-20, 1984, with most of it up-country at Jenoi
 
to get participants away from their desks. 
 Some 30 people
 
attended, mostly from Gambia, but attendees were invited from
 
Senegal, Sierra Leone, Ghana, Ivory Coast 
ane 	Cameroon.
 

3. 	 On-Farm Experimentation Workshop. Presented by FSSP, supported
 
partially by MFP, this program was attended by 25 people in May
 
1985. The course covered methodologies for conducting on-farm
 
experimentation and familiarity with appropriate statistical
 
design for this purpose. The workshop provided an extended 
forum for interchange between research and extension personnel 
as well as for discussion between senior officers and 
agricultural arsistants.
 

4. 	 Specialized Courses In 
Computer Skills. As MFP developed a 
functional computer becamecenter, it necessary to provide
 
specialized training in programming skills and on selected
 
software. Paul Jackus, a Peace Corps Volunteer assigned tu 
the 
projec t1 omputer operation conducted the following specific
 
courses.
 

Course 	 Duration Number in Attendaice
 

Basic language 28 days 
 7 people
 

Lotus 1-2-3 20 days 	 11 peopie
 

Word processing 12 days 
 6 people
 

STATPAC 
 10 days 	 3 people
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5. In-Country Job .,elated Training. Task and skill specific
 
training became a routine part of MFP activities. Essentially all
 
project personnel were involved, either as trainers or trainees.
 
Subject matter evolved as did the projects' workplan. Listed below
 
are several illustrative examples of the job related training
 
programs mounted.
 

Trainers 	 Subject and Trainees
 

Bambo Ceesay Plant identification and sampling methods
 
Sandra Russo for herding study enumerators.
 
Scotty Deffendol
 
Alieu Joof
 

John !Haydu 	 Extensive recurring training in all phases
 
Manuel Aler-Montalvo of field data collection using sample 
Fasainey Dumbuya survey techniques. Given to 25 enumerators 
Baboucarr Gai used in Baseline and Intenslve Village 

Neil Patrick Training in field data collection
 
Clyde Eastman requirements and procedures of National
 
M.O.S. Jammeh Sample Survey and the Gambian Agricultural 
Paul Jackus Data System. Given to PPIMU enumerators. 

M.O.S. Jamieh 	 Monitoring procedures and survey methods 
Clyde Eastman for enumerators at the Jahaliy-l'acharr 

project. 

Bill Spencer Marketing processes, commodlty 
Derek Clifford identification, cattle aging by dentition. 
Kai Juwara Given to maiket news ieporter:3 attacled to 

PPHU.
 

Bill Spencer 	 Training in contruction ol villa,v Ievel 
seed I;tor(es. (iveln tselected m' (ir:hIan 
staff -nd I'C(:Vs at t;ached to pxo)-cr. 

Scotty Deffendol 	 Annual, one week u,,rki<,h p for Pa,,turel


plus personnel from Asrintants. 
MFP, EAU, DA11P and 
ITC
 

As an example of titrn type of in'-country _ob :,.lat-d tialning, tile 
1983 workshop for Panture Assintantn diew 23 p-jiticipants. 

The /genda consitted 4ft 

1. Tour of the YBK ",eed 	Multiplication and Plov- Haterlal Plot. 

2. Tour of the 1FP activitien at Bolram. 

3. Tour at Sukuta IOA Range Management Plot. 
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4. Classroom activities at Abuko.
 

a. Basic principles of range management
 

b. Socio-Economic Unit MFP
 

c. Forage Agronomy Unit MFP
 

d. Maize Agronomy Unit MFP
 

e. introduction of crop residues in feeding livestock
 

f. Review of LOA participation in MFP
 

g. Administrative matters and reposting of Pasture Assistants
 

The 1984 Pasture Assistant Workshop involved personnel from both DOA
 

and DAHP. Twenty three extension workers participated, including 7
 

Pasture Assistants, 6 Livestock Assistants, 3 Livestock Inspectors,
 

6 Agriculture Demonstrators, and one Agricultural Assistant. The
 

theme was "The use of crop residues in the deferred feeding of
 

cattle".
 

These examples puit out the integrated nature of participants and
 

subject matter within the technical in-country training.
 

The major work with Gambian livestock ertension personnel was with
 

the seven Pasture Assistants, the Yundum Livestock Manager and his
 

crew at the DAHP cattle herd. With a background in veterinary
 

aspects, it was necessary to provide them with training in animal
 

production and animal husbandry.
 

O CScotty Deffendol Annual, one week workshop for field staff
'4­
,ir N'Jie, Alieu Joof conducting the Range Resources Inventory.
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Peace Corps Volunteers
 

Three PCVs were assigned to the project in the first 2 years of the
 
project. Four additional volunteers have assisted in the last two years
 
of the project.
 

Training of Trainers and Communications
 

Training stressed cooperation with the Extension Aids Training Unit in
 
which MFP collaborated with FAO, the DOA, and the Soil and Watershed
 
Unit. Emphasis was on training 150 Agricultural Demonstrators and
 
Agricultural Assistants in maize production, harvest and storage of crop
 
residues. The Extension Aids Training Unit was heavily supported the
 
first three years of the project. The fourth year concentrated on
 
bringing farmers and extension personnel together at demonstration sites.
 

Training Materials
 

The project purchased five film projectors, a number of items for the
 
Extension Aids Unit for their visual aids production (mimeographs, film,
 
cameras, copy reproduction equipment), two motorcycles, and a Nissan
 
Patrol. Doriar support outside of MFP decreased early in the project at
 
the same time that the participant trained under MFP returned to EAU. He
 
then left for a two year assignment in the Camerooons. Output has been
 
limited to a promotional film of the MFP program.
 

C. Major Findings:
 

Concerning training specialities in Agricultural Economics and in
 
Agricultural Policy, it is noted that Fasainy Dumbuya, now working with
 
PPMU, obtained a B.Sc. in Agricultural Economics (Marketing) at Colorado
 
State University, January 1984 to December 1985. In addition he attended
 
three short courses: 8 weeks at an International Marketing School, CSU; 9
 
weeks of (,rain Storage and Marketing at Kansas State University; and 2
 
weeks of Keys to Rural Development, Western Illinois University. This
 
scope of training provided intensive as well as broad exposure to
 
concepts of increasing importance to The Cambia.
 

M.O.S. Jammeh spent three years at the University of Missouri where he
 
received a B.S. in Rural Sociology. lie took a short course on
 
Cooperatives and had extension experience in Crawford County during the
 
Summer of 1983. Currently he works for PPMU engaged in the monitoring of
 
Jahally-Pacharr and a study of cooperatives, among other duties. To be
 
able to design, carry-out and analyze a broad range of studies, Mr.
 
Jammeh will need at least a master's degree in sociology.
 

The SEU recruited and trained 23 enumerators, I senior supervisor and 1
 
junior supervisor. Later, they Frovided training in data entry
 
operations at this micro computer facility. There was extensive
 
recurring training in field data collection using sample survey
 
techniques. Eighteen of the enumerators are now placed with PPMU and
 
they have received further training in the data collection requiremente
 
and precedure for the National Agricultural Sample Survey and the Gambia
 
Agricultural Data System.
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As MFP developed its micro-computer center, short courses were provided
 
on BASIC language, lotus 1-2-3, word processing and statpac.
 

Over-all, MFP provided excellent, if very strict initially, training for
 
its SEU field staff. It remains to be seen whether they can or will be
 
efficiently utilized within PPMU.
 

Mariatou Faal was trained in Agricultural Policy for 4 weeks in July 1985
 
and received a certificate to acknowledge completion of the one month
 
session. Certainly, that brief exposure is not adequate to gain an
 
effective, workable knowledge of a very important and complex Issue like
 
Agricultural Policy. Ms. Faal is currently on a 30 month training
 
assignment in Australia.
 

Long-term degree training in range management w,'s a combination of
 
in-Africa and in-U.S. formal training. Two individuals attended Egerton
 
College in Kenya where they obtained certificate level training in Range
 
Management. This was not funded by MFP but was just prior to the
 
initiation of MFP. After a short period of on-the-job training in The
 
Gambia, one of these individuals was sent to CSU to do a B.S. in Range
 
Science. A special shortcourse included a visit to the Sourthwestern
 
U.S. He returned to the project in 1983 with practical African related 
training from Kenya and theoretical training from the U.S. He has now 
served as Range Counterpart for tw, and a half years practicing in his 
speciality. The second trainee returned from Kenya and served as Range 
Counterpart for three years, utilizing his practical African training 
from Kenya in The Gambia. lie wi!i return from CSU in June 1986 with a 
B.S. degree. Special short courses which he attended were the two month
 
USDA sponsored short course at New Mexico State University on Range
 
Management as well as a one month tour of range livestock production and
 
research programs in Florida.
 

The quality of the combined African and U.S. formal coursework, coupled
 
with several years of practical experience on the MFP, has been
 
excellent. The participants are capable of conducting individual tasks
 
in range management, such as range inventory or range seeding. They have
 
little experience, however, at planning individual projects. Nor have
 
they experience in planning and implementing of an entire range livestock
 
program for the country as a whole. Their formal training needs to be
 
upgraded to prepare them for this task. They also would benefit from
 
outside guidance once they are in this position of national planning and 
imp] ementat ion.
 

The Pasture Assistants active in MFP are indiviuals with less than a 
high school diploma. After employment by DAIIP they attended a 15 month
 
program at Abuko Training School where they were presented with some 
basic principles but were involved primarily with practical exercises in 
the livestock production and veterinary medicine areas. They have stated 
that this was very inadequate in depth. Their entire training in range 
management has been on-the-job training with HFP. The annual workshops 
conducted by HFP were very multidisciplinary in nature and allowed an
 
integrated application of principles learned. In addition, the range 
livestock component conducted numerous other short workshops in seed 
production at YBK and Giroba Kunda and in rangeland resource inventory 
and field mapping prior to the work done in MID and URD. The most 
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significant training obtained by the Pasture Assistants, however,
 
was 
the daily field contact with the Range Management Specialist.

This provided the necessary transition from theoretical workshop

training to implementing action programs in their areas.
 

Overseas training and then their orientation in applied research or
 
field work in 
Th2 Cambia was excellent for the maize agronomist.

However, in the forage program, an appropriate textbook training has

been provided but the orientation in conducting skillful and applied
 
forage or field research is lacking.
 

D. Recommendations
 

Numbers of employees within the Ministry of Agriculture (MOA) are
 
excessive. Reports indicate that there is 
one MOA employee for
 
approximately every 17 farmers in The Cambia. One cannot suggest
 
more 
personnel be added, therefore, but it might be advisable to
 
shift the 
locatlon and duties of those individuals. The reader is
 
referred to a study conducted by 1PPMU and USAID which deals with
 
this 
issue in much more detail (Amann and Snyder, 1984). What is 
needed foremost is the upgrading of the level of training of these 
individuals. Of over 2000 positions in MOA there are 32 with a
 
B.Sc. degree, 27 M.Sc. degree holders and no one with a Ph.D.
 

Degree training is needed to upgrade Certificate and Diploma level
 
personnel to 
the B.Sc. degree level in large numbers. Selected 
B.Sc. degree holders must be upgraded to the M.Sc. degree level. 

In-service training for Pasture Assistants, Agriculture

Demonstrators, Livestock Assistants, and Enumerators, as 
has been
 
conducted by MFP, is essential.
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Year-ArO~nd Forage Supp', to 

Optimniz~ Nutritional Intake 

JUly 1 ­ r 31 BctobBush grazing which provides an 

adequate diet through December. 

S Nn.,. I - Decembnr 31 Continue grazing the bush as 

indicated. 

Jin. i- February 28 Feed lower quality residues from 

cropland ,such as maize and norghum 

stovet's while bush gra ing 

cont nues. 

Mar . - June 30 Feed heavily an lRume (allows and 

add more nutritive crop resicues. 

such as groundnut hay and rice 

straw as needed. 
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APPENDIX B-3-2
 

Summary of Feeding Costs and Animal 

Gains for a 63 Day Feeding Period
 

-
 -
 -


I ". m Group A Group 8 

(Groundnut (Groundnut 

Hay only) Hay and Maize
 

7N. Total gain (Ikg/animal) 22.5 5. 

4. Weekly gaiin (k9/animal) 2.5w :? 5.7# ': ::?: "' : .%';:: ,' ; . q%.
:' "'' ' : <:.if : :: : %s , '? : . :?:,:
 
5. Daily gain (kg/animal) o.Z6 0
 

.!' t . '::M : i i f 
 : :! , ' : : ;
6. Groundnut 
-- ' ' , ~ h~y

" i:,4%consumed 
: ,: : -c ? .;. . : ::; L -° ; .-.f ' 't,- :.i- : 

-

..- . .. 0 '
 

a. iotAl (kg/animal over 6Z oy-v) :1147. 1 Z24. co 
b. Daily flcg/animalb 5. 3 7. 56 

7. M~atzo grain c-onattmod 

a. Totoil (itvnimn~l ovor 7 cy/s) te.
 

t, :;Ally Ocq/animal) 2.DF3 



:Appendix~i D7-5-2 (Con t'da 

a. 'Cost for 6.1 diays feuding 

a. GroundrUt hay* Dalasis/animal) D!31.7 0 D22.40 

b. Maize** (Dalasis/animal) - D70.75 

c. Total feed costs D.-.70 D93.15
 

. COut Por [1logram of waight gain DI.42 
 D .S. 

PD. Value of Weight ;ain*** D44. 10OO.S8
 

1 Rat:0 of V1irqeft to Cost
 

of Feed Alono 1.6a 

---.-------------------------------- --- - *­

* At an asstumad prico of DlOO/ton 

"* At GPMB price of D390/ton 

S** Eight bulls were purchased for the trial at an average liveweight, 

price of Dl.96/1,g. This price was used. 

NOTE: Laoor 
and costs other than feds nominally associated with animal
 

feeding were not talton into consideration in this feeding trial. 

S.' 
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a js lnta, . of forages byf(our animnals from 11-1-82 to fB-2-8Z. 

TYPE OF FGSAGE AMOUNT OFFERED RESIDUES DIFFERENCE AMOUNT 

USED 
(KGS) (KGS) (GS) (PERCENT) * 

Stover 674.3, 383.2 501.1 57 

Gambm Gr$as Hay 601.5 741.9 429.6 49 

Trad. -Gronunut Hay 701. 1 104.3 596.8 8 5 

3cod qual.:t'. G/nut hay 6a. 14.3 67*.9 96 

-&': Avorage int.rke for ;.oragas it, kilograms. 
. FORAGE DAILY INTAKE INTAKE KGS/OOKGS 

FOUR ANIALS ANIMAL WEIGHT
 

st over 17.9 4.4 1.7
 

Gamba gras J.8 3.5 1.4
 

rrad. grounanut hay 21.3 5.3
*.0
 

Good quality G/nut hay 24.1 6.0 2.4
 

j------------------------------------------------------------------- --------------------------------

J-.: Ranking of forages as to intake. 1 * lowest, 4 a highest. 

FORAGE AVERAGE DAILY PERCENT INTAKE/100 KGS 

INTAKE USED WEIGHT 
+.Stovr 2 2 i 

Gamba grass 1 I I
 

TrAd. Croundn.ut hay 3 3 3
 

Good qualitv Gnut tiav 4 4 4
 

*m a. .. - - -e -- *--- -- - -- - --- - - -- - -- - - - -------- -.- .----­

,-41 Rark of ioragos basad or. animal gain or loss in ,ilograms. 

FrRAGE AVG. [Alf OR RAN[NG (:uowvt, 4-high t 

1.0 -S /04 I PMAI. gain) 

Stoyar 1 

GainbA cass 2.5 lose N.so 

Trad. Groundnut hay 11.3 3
 

Good giroundnut hay 141.15 4 gain NoS.
 
--------am ma --------- m -- a amma-m ama m. . am +-a-mammaa..---a-. am.--a-m 

j + illllll1 l l- l l l i l ii l lI II I I ~ IIll l l i l I II 

http:Croundn.ut


Appen~dixB-- (Cont'd) 

j-5 	 Intake ot ,-v~iduss in f.gm and pearcent of forage 
offered with aflqathd eiqht changes of four animals in 

Z8 days. &.brL.ry 2to March 11, 1993. 

RATION IfGS. OFFERED KOS. EATEN PERCENT USE WEIGHT
 

CHANGES
 

Curn Stover 475.0 8 -45kg/4 animal" 

:Sorghum stovor . 416. 1 48 -.501:ga/4 animalt 

Groundnut hay 694.0 651.5 ,4 +0kga/3 animalr 

Rire Straw .91 -5kgs/4.. n m A.. 

- ---- -- ----- ---- ---- ---- ----- ----- ---- ---­
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A?'FE DI X B-:3-4
 

Soils Laboritory, VUndum,
 
Physical and Chemical Characteristics of..
 

Nit.d Farming Canter Soils
 

III XED 
 MG/ SOIL
 
FARMING p SAND SILT 
 CLAY CA Iog K TEXTURE'
 

CENTER.% 


Wellingara 5.5) 80.loC 11.50 G.40 1.47 0.7, 0.10 BL 
Jkmban1el] 5. 5. 1Z c..5 0..5 0. 15 LS 

Piranq 5.90 66.08 1.?2 2.O 1.21 0.39 C0.09 LS 

Snmita 5.P 86.24 7.76 6.00- 1.17 0.54 0.17 L3 

K'anjibat 4.20 80.24 10.7-2 9.04 0.41 0.44 0.14 SL 
JibanacP .20 84.88 6.00 9.12 1.05 0.4Q 0.47 SL 
:Kwirrlnla 5.25 73.00 13.00 14.00 1.55 0.81 0.38 • L 

jenio 5.50 89.68 6.08 4.24 0.98 0.67 0.16 LS 
Jasong 5.75 81.46 12.78 5.76 0.74 0.6' C.22 LS 
[Karantaba 5.25 86.06 6.32 5.60 o.6 0.50 0.27 LS 
Fakendi: 5.65 90.00 5.60 5.00 1.12 0.63 0. 14 LS 

Y4l1 5. 10 87.e00 4.00 9.00 0.85 0.39q .09 LS 

Njiitakd 5.00 88.00 10.00 7.00 0.51 0.30 0.07 SL 
Ntairan a1 4.80 78.88 33.a0 7.32 0.73 0.62 0. 11 SL 
.I.)u 4.60 80.40 15.28 4.32 0.57 0.46 0.09 SL 

IlutrAur 5.CIA0 72.43 10. )6.00 .11 0.66 0. 13 SL 
5. r 91.*36 9.64 6.60 1.70 1.06 0.94 LS 

I':amut far., ~. . 76.00:. 15. oej 9.00 2.02 ;. 14 '.38 

r0 3 e. W 4. 1) 6.40 lO. :2 -1.52 0.74 :. 9 SL 
tKnk ma 5.75 36. 'J 10.00 4.00 1.41 0.57 0.51 LS 

31roba 4. 10 24.00 9.20 6.80 0.32 0.32 0.06 Is-

Fatoto 4.7 088.24 b.76 5.00 0.46 Co.87 01.21 LS 
JAM 1VulldA 5.060 83.00 10.00 7.00 0.78 0.44 c.3. LB 

Nue 4.8:s 72.8 e 16.0 0 11.12 0.93 0.77 0 .24 SL 

--- s------ -a- - - 4----- ----------------------------------------- na - -- ---- I 

13 Sande .*tm 

LS in Lww.nr SAnd 
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----------------------------------------------------------- 
-------

Combinod Results of 5B Fertilizqr Rfate Trials.ran IAp I:& 
Source 198S1/8U, 1982/83 anfd 198Z/84 

T.,i~tsrot Country Yield Gross Comt of 
 Net Profit EBenef t:. 
k Aeaeincrease Profit Fertilizer 
 Cost
 

N.P'10- Yield 
Ratio
 

UCk/ha3 Ckg/haJ Cd/haJ Ed/hQ~ 
 tri/hal
 

rVS S Nq S Ns~ 

279Lo528562 
 .8W
 
Z1 95365 70 112 295 153 5.21 32

Ci40C0 .374 90 W8144 230 4. 15 2.0C 
,;' iziifi:;'. ! : ;' LI
P t. L17 1305 /;. .; 51106 : , ;;. 169,; i.:) 4'15 352 " 
';? "
;'': :,: ,. 4.92'd:>Z.O, ;- )
 

* X'; 2A 25497--'- •, , ,-'-, '>'-- -"-3 1 - . " ,= 160' 256Y -- 3T3 Z37 Z.ce'-" ,' / ,' "'''';' ' " 1.72
" /"!"'

6-04 78 1126 479 142 2V7 2q7 212 3.08 1.9Z 

60-0-0
Z8690435 
 12 15 
 21 158 2.89 1.81k
 

-~-----------
972 Significant .at 1',' 

atandard orrcor'of a difference 
 + 170 hg/ha.
 
1055a significant difforence 
 5% -- 516 kg/ha. 1% -714 kg/ha.


:) N 2 5 Siii; S Si­COeffiCi~nt of variation "R ti4
13 -79%
 

swuco;Rocort in the Aguro-Economic Irntrprotnticm of Z years trial 
.orvi on Mat:v, Millet and Grou~ndnuts in The Gambia. 
 TAO
 

-
5,' , 4 0 !."rr~rem, Cape17S3 St. Mary.S. 5 2
": : r' :'" ' 2 4 1- 6 
10- 1,. ,, Si.9 41i------3

9 
 5 3 : 7: 0 
 '
 

0M 



A~PPEND IX -3-6 

Ofew 


Different Locations in The Gambia
 

A R ieW MaiZe Cultivar Testing Trails at 

1.CATI94 VARIETY TRIAL YEAR 
 TRIALPLACEIENT 
 YIELD 1t!,c'n@.'
 

Yundluo 
 NC8 1975 
 8th of 22 varleties 2.2C'5
 

Jreka 1975 -

yUrdUM ,ICD 1976 5tn of 12 varieties 3.30 

J c-,:a 197e, 2nd of 12 -.56"
 
YLun M NC 1977 3rd of 12 var iet 
 .,102 

1977 5th of 12 ".
 
Yunun NCD 1977 
 1st of 19 varieties 0
 

Jeka 1977 8th of 19 
 2,7 7.

41CB 1978 1st of 17 variatiea 4,783
 

j9ka 1978 
 2nd of 17 " 4,698
 
Y YuniM NCB 1961 3rd of 12 varieties 4,200 

NCB 1981 4th of 12 varieties 3,500 

1981 3rd of 12 4,100
 
runu Jeka 1962 
 3rd of 3 varieties 7.,"14
 

imirdI DlStn
cr2 
 of 9 varitie 2 

NOTE: Micsirg oata for years not listed above are due to high CV's 
C b,! tirought or fungtiu dizea~m, according to k ';monta. ro orts.) 

,,.I
 

i> ! " .­,=
 

.... ....
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F1'P N X5-­

.. 	 tlti.,rs 19t-15T~ted Duiring 
 at Two Lotn in Tho Gambia 

44.42
 

iiZ
 A 	 '- 0. 2 .95 

TZB 
 7. 05 3.40
 
,.M - 1C-4.17 
 3.71 
Pool - i (checi: 	 4.26 3.69 

C., % I07 iC. 

Lmd.C5 C0.0 (1.77 

I. 	Data eupplied by Maize MFF- Agcronomist. Mr. Solomon Owens
 
.,.,.ra are not ep&~at~*d by DNMR 1I. Use Lsd.O5 for 
statistical 

iign icacnce 

* 



-TZ v1or-ntb i~sAcce'~i--ii in The GcimbleA, fro~m Yarious SO~r~ces. 

Speci S ALustralia ? A 9 CIAT 

At YBI*K pre-81 July 92 

St. capita 1315 

S t. gUiaren~iszoI A-Cook 

ST. hamata (Verano?) local 

A-Yerano 

118 

3t. humi li (Gordon;(~L awscn ) ocjarI 

St. na t.t r2Cn ) 

mi 44 

1C'4 7, 

(ILCA) 

July '63 

(CIAT) 

1984 

(10280) 

CappiCa 

1019 2 

Schof ield 

Endeavour 

126 

184 RSK 

1020 tardio 

147 147 

Plumbers are CIAT *aScc nio. Namet 
 ,re cultivar5 from CSIRC Austrialis 

(A)p andoxcapt that Scho(fvId and Endeavour wara obtainod from North 
Nigor : imid Cipica is the first"C'AT rell sw. ... 



Lid tIFNDX13iIe iC)dLjICt ion PlotS at. ThreF L ato in The Gamb zi 

2~~~~SP ~A~iiU ~ L NFC~ 

Stvl osanthes hU L jjilS-.lC~1 

Gtvlc anthes hijmZta-A1-tz,:j is 
x 

Stvicsanthes 

'tvlosantheS q~inni-uta ia 
StylOanthS g~aesi-v Endeavor 
StVloanthe s gLuianensis-cy Schofield 
StYlOS~nthes OLtianensis-CIATf 
S: Ylouamthes racracepha~lz-LCAX 
Stylosanthes Caipita-ILCA 

Sty li-)anthes cap ica-CIAT 
3 

Ichynomene 

flavropti IIm 

hi-atrinc 

iitrOPLUrPLIreff 
X 

X 

I-ucaena le iiehal 
31 3:ij 

LirOZnA IeLICOCphala-Philippinos 
X 



Comparative Yislci rf. Lecime Cultilvars 

~t.YUndum, -SPaptncjDK 

------ --- --Grams/m2
 
ACCESSIONS VUDM SARU 
Stylosanthes huLmilis 946.5 296. 0 :399. 0 
S. guianensis 308.0 70.5 803. " 

S. hamata- Astralia 7.0 207.5 608.0 
S. hamata 1cal 81.0 450.0 3910
 
0). scabra - AuStralis 
 3.0 169.5 301.5 

TOTAL 
 1246.0 1194.0 2503. 
MEAN 249.2 238.8 
 502.2
 

Metric tons/hectare 2.5 
 2.4 5.0 

CIAT accessions
 

Aeschynomene histri,. 
 263.0
 
S. hamnata 668.0 Avg. Avg.450.5 391.5 A
 
S. sympodialist 
 515.0 6.2 3.1 3.5 

. scabra 580.5 t/ha 169.5 t/ha 301.5 t/ha 
TOTAL 
 2026.5.
 

MEAN 506.6 

Metric tons/ha 5.1
 

Three Laucaaea Accassionz 
LE - P TnsuIfficient 15.5 90.5
LE - A for Harvest 33.0 8.O 

L..E -- L 2.5 6.0 

TOTAL 71.0 . 5 
iEAN 
 23.7 60.8
 

T mntha 0.' 0.6 

-. - 3 6 ­

:S;;.... ?;,L... ..:i,_+ . .. ..... .. . 



Cio) ,Nuabe 	 Eac nrp Usa:I Th
ofdPe Hecare of 	 rcnnro 


:' ectates Metric Toni (1000 k9) Usable Metric Tons 


.	 Groj~icnuts 9,1000 1.5 95 .75."75 


ior~huc 163G00 2.0 50 15".00 

4M4i:e 	 50 14250
; 0.0 


San rici 28 00 I,sf# ?0 30790 

Upland rice 4200 00 94 7-0 
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TOTALS 
 2456 10 


:, 
4 	 SoUrC.4 F MU 

f# Estiia cbtainej by dividing irrigated rice straw yields by 2,
 

fft Figure cust be diviced by months of feedirj to obtain number of ao~uIl 


ill s50:0t. .9.,
 

SIonthl 	 4months
 

SmideAia-Ui-o
 

Grazing Value
 

752000
 

910 55
 
.7916
 

171000
 
21000
 

1 113721##'F 

catle these residues
 



4-7 A4 PP N- D I I 

Analsesof Cr=:- i-e1'idLUeB Used in 19LI PFeeding T.ialr. 
With Old tnd One-year Old Hoifers from 

Y'tuindue Livesto=, Herd
 

mm o ,FP~dmf.LP+ C_Protg.in CrudeV Fie Ash.gtn
 

Groundnut hay 11. 24.4 

Rice straw - Januarv SIOu 4.4 28.2 20.8 
Gamba grass, hay .,5 4.5 
Naiz.e stover . 37. 1 4.5 

Z)0,ghUmf stover 1.7 9 6.2 
.. Maiz& silage 7.5 72.0 6.0 

Sorghum sila . 4.4 27.e 6.6 
Rice straw - short varietv 2.8 32.5 ---

April 1983 Sapu 

Analyzes completed in Department of Animal Illelth Lab at Abuko.
 

Yi •r
 

4, +; +'+: + + m+ ' + : . . .. . : " + , + " + . . : J + ' + + ;2m ; . -+ ++ , + P . . ; 4 - 1 

, 

http:C_Protg.in
http:FP~dmf.LP


- - -- - - - - - -- -- - - - - - - - - - - - - - - - - - - - - - - - - - - -

------------------------------------------------------------------------------

* ~ NAPPENDIX 	 B-3-13 

NAnalyser, 
 of Crn~ Residues5 U~sed in Tr±&flz 1-0! 5-1 

I..~. -- ~
~ 

-	 - * .. J) ­ . - ­---. . - .. .....-.- - - ­ ,. , -,,- - - - -. - - -

Feed$- DM Ash Pr o--~ Ether 14DF ADF CZllu- Lignin* 

st,,uff teir. Extract 	 1LOw 

-


G.G. 95.5 4.4 1.8 n.a. 78.7 45.7 39.2 
 6.5
 

G.8.. 5 11.6 n.a. 47.5 7 26. 10.4
 
M.. l7.5 41.4 2.9 n. a 49.2 29.7 22.8 6.9 

i- S.3- 96.2 I0. 6 3 I n.a. 71.7 45.2 75. 4 9.8... 

S.M. 95.9 17).2 4.2 n.a. 73.6 57.3 40.5 16.8
 

G.C. 95.7 4.3 52.2 5.6 20.4 13.4 10.5 2.9 

G.D. 5. Z 16.9 11.5 4.3 55.8 44.6 29.5 15.1
 

G.G. 	- Gamba grass G.H. - Groundnut hay
 

- Mai:e stover S.S. - Sorghum %Lover
 

S.H. 	- Stylo hay G.C. - Groundnut cake
 

O.D. 	- Groundnut dust
 

n.a. - not available 

Analyrws done At UJnivwrsit*, of Sweden, UJppsala 

JN 

[i
 


