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T. IHIBGRULZIIQON

The following discussion highlights key issues raised in the courss of
Proja2ct paper preparation, Considerable related information may be found in
the Nigar Irrigation Sub=-Sector Assessment (1934), updates of this document.,
the updated Project Evaluation Summary of the mid-term evaluation of the Niger
Cer2als Project (PZS), the Irrigatiosn Annex to the USAID/Niger CDSS, recent
Institution2l Analyses of INRAN (Painter, CILSS) and evaluations of Niger’s :
irrigsted perim2ters (SOGRZIAH, ONAHA, Ministry of Plan:Arnould). No attempt is -
made to duplicate the information concerning institutional relationships
contained in these documzants.

The follouing institutions int2ract in the design, exescution and
management of 1rrigation octivities and dryland farming in Niger: the National
Agronomic Z%esearch Institute (INRAN); the line services of the Ministry of
Agricultur:; tn% irri;steag perimeter management parastatal (ONAHA): the
Nig=rizn ¢ zp2rative Jnion{ UNC); nearly all the international donors;, and the
farc2rs t :imc2lvas., The firs+ four are discussed in this annex;, donor
activities &r2 discuszac sepsretely, and farmers are discussed in the Annax B,
Soci12l Impact anzlysis.

Il LLdy INSTIITVIIOU; ToZ NATIQNAL_AQRONOMIC INSTITUIE QE_NIGER
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¢.1 BgseonsaRilitazs_apgd_Qrgsnizaticn_ef. I
Craztzd on 7 Jan

ry 1975 by ordinance number 7%-1 to succeed IRAT (Frenct
Tropical Acronomy =R 2

rch Institute), as a Public Establishement of a non

comnzrc13al cneractar, IMRAY is currently under the authority of the Ministry
of Agriculturs, &ltnough ¢s a research organization it maintains links with
the Ministry of Hishz2r Sducation and Research.

:ponsibility for dev2loping new crop varieties,
Proviaing M2 za2nzration € 1o th2 se2d multiplication sarvice, conducting
soils and water anslycsas, 1 (in ra2sponse to expressed needs) making
agronomic reczommendatisons 192 the axtension services. Current orientations
inclyog? commedity~-oriantec bra2sding programs for major crops, production
Systems resesrcns on-farm reszzrch, improved disseminaztion of rasearch
rzsults, and esteblizhmznt of a cdizlogue with farmars through on-farm trials.

INRAN carriac oveorall roa
Szed
an

Taole A4-1 shows *h2 varjous divisions of the Insitiute. Those divisione
which are not zurrently operctional are indicated with dotted lines. Some
divisions are not fully op2rationel such as the training division (DEE), the
reszarch-extansion lisison unit (CRY), and th2 documentation center (DOC). 1In
Part this is due to th: lack of administrative staff, but also to the &bsencae
of an ovarzll organizetion2l plan which would integrate the activities of
these units into onzoin; man:igement patterns.

Th2 orzznigrem does not zccurately reflect tne relztionships between
dzpertments. it do23 nct shows for axample, that the Program and Studies
UDivision (CEP) is cnzrsed with coordination of ressarch programs, The absence
of this varticzl link 22tw22n tha [P and these divisions reflects the nead
for more z2ffactive instituta-wide coardination of research. Recently, »
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series of cross~department working committees have been created through the
Niger Cerezls Research project (NCR) to facilitate strategic planning.
On=farm resz2arch programs permit a more inter-disciplinary approach to the
execution of research programs. INRAN’s research programs endeavour
increasingly to deal with a range of interrelated factors as part of an
ensemble or production complex, rather than as isolated themes (which until
recently was the approach to research and extension employed in Niger).

¢e2. 332ff_Lovels_and_Distributien

INRAN currently 2mployes 31 Nigaricn researchers (A1 and A2 cadre), 28
expatriate researchers (a considsrable number of whom have only undergraduate
training), 44 t2chnicians at the B through D levels (with education levels
ranging from junior high school to three or four years of technical training
in agriculture) and 424 support staff composed of secretarial and clerical
staff, and skillea and semi-skilled laborers., Skill levels of lower level
oersonnel (8 through D) and support staff are modest, Staff levels are not
vyet sufficient to carry out ressarch in all araas of the Institute’s
responsibility.

The heavy emphasis given oy INRAN to programs in rainfed agriculture is
appisrent in the distridution of resarchers and technicians. The Division of
Agronomic Recearch (9RA) accounts for half of all the Institute’s A and 38
level personn2l. Thne rest are distributed across all other divisions,

Fersonnel arzs concaentratad in Niamey and at the Kolo and Tarna research
stations. Staff levels are most adequate in the area of drylands cereals
5elaction, production systems, and crop protection. These activities are
localized at thz Tarna ancd Kolo stations. The Rural Economy Division (DECOR),
situated primarily in Niamay, is quite effective in running its program of
on-farm resczarzh,

The Division of Ecolocical Research (DRE) is the division most concerned
with irrigsztad agriculture. INRAN currently has one newly trained hydrologist
as hezd of th2 watar economy section and one rice breeder. Within the DRE
therz is zn irrigation studiass group charged with the development and
monitoring of irrijation rasearch activities. Initiation of proposed project
irrigstion r2s2arch activitias will require more parsonnel than are currently
avallesbla to tha concerned divisions, Some forty INRAN personnel are now in
university programs. Of those returning to the Institute in 1988, perhaps two
soil scientist: and on2 zgronomist will be assigned to irrigation research.

An asgricultural/irricction enginear is essential;, this position could be
filled throush secondmant of a Rural Engineering 3ervice personnal to INRAN
while an INRAN particizant is in training., DECOR economists should be able to
devote part time to perimzter diagnostic activities. If irrigation activities
begin slowly &s planna2d, these staff levels will b2 sufficient to begin
activities. 3y th2 fourth year of theo project, NAAR participants should have
returnad to strangthen the progzrame. '

Tha Research Zxtansion Unit is responsible for the coordination of
rezsearch sctivities 2nd the creation 5f a tripartite dialogue between itself,
res2archers and zxtencion services. With only one non-specialist person
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currently assigned to the unit, it is inadequately funded and staffed.
Development of this unit is a key project objective and essential to improving
INRAN’s impact upon Nigerien farming.

2.3 Qisstribulion_of Finangial_Besovrces

Allocation of financial resources reflects the traditional commodities and
research station orientations to agricultural research. The plant breeding
division receives 44% of research funds, while the plant protection research
receives 36%. Dependent on outside funding sources, INRAN’s on-station
research potential is subject to the vagaries of donors’ funding priorities
and research management capabilities.

¢.b. Agssionment_2f_Persgnnel

Recruitment to INRAN may be: (1) permanent via a mechanism ¢f permanant
detachment from another services (2) temporary via secondment ( "mise a la
disposition de...") from another service or (3> provisional under terms of the
convention governing civil service postings. One advantage to this system is
that it allows INRAN to make use of agents whose salaries are payed by their
oversight ministry (ministdre de tutelle).

¢.5 Bgszarchers_2s_Civil_Secyanis.

INRAN personnel are civil servants. Once in service, seniority and
acceptsble ratings are more important to career advancement than performance
REC_58+ The real rewards within the civil service often go to persons who
simply put in their time without substantive input. Advancement is gradual
but steady. It is not surprising therofore that there is a certain lack of
motivation on the part of some reszarchers. The lack of a work context which
valorises research work., discourages younger cadre from seeking detachment to
INRAN,

There 2ra a few possible &dvantages for researchers. The first consists
of the monthly bonus givan to persons engaged in research. A-laevel personnel
receive an additional 13,000 CFA francs each month: B-level personnel receive
a bonus of 10,000 CFA francs, and C and D-level cadre receive a 7,000 CFa
franc monthly bonus. A second type of bonus is given to persons in positions
of responsibility. This amounts to 10,000 CFA francs per month given to
division, department and sub-division heads. There are 32 such positions at
INRAN,

Access of resarchers to advanced training programs bears no necessary
relationship to institutional needs for upgrading staff in response to
res=arch raquiraments. Instead, researchers are subject to civil service
rulas which impose a five year interval between long-term training stints on
all personnel.

Thera are signs that long planned changes in the status of INRAN, and of
its staff, will finally be implemanted. These changes include the drafting of
a8 wall defined lagal convention governing status, career path, performance
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evaluations and incentives for superior performanca. The INRAN Director
General and the Rector of the University have been prime movers in this
effort. If a new charter is approved by the council of ministers, many
obstacles in the way of improved institutional performance and project success
will ve removed.

2.6. Liokages.with_ Agciculivcal_Servicesl{Iofocmatien_Elow

INRAN participates in annual meetings of the agricultural technical
services to canvass their research priorities and make them aware of research
findings. There is no other effective formal channel of exchange between
INRAN, other Agricultural Services and ONAHA, Aside from these formal annual
meetings anc a few contractual links with ONAHA, ICRISAT, FAO, etc.; there are
few occasions held for exchange of information or views, and it appears that
few unofficial initiatives are undertaken to provide or secure information.

information does not flow freely within the organization. Between Niamey
and tha stations and sub-stations, and even betuwean dapartments, there is a
need for greater communication. Younger researchers and technicians need more
supervision from senior staff. Good supervision is a crucial component of the
profassional developmant of researchers, and the overall development of
effective reszarch teams within the institution.

Generally, horizontal linkages between rural doevelopment services in Niger
are weak. The problem is by no means limited to INRAN. While part of the
problem ic cdoubtless due to tha workload of the field-level services, it is
also possible that unsatisfactory rasponse to INRAN research endeavours is the
result of an intangible, yet real "image" problem or credibility gap, which
has long bothers¢ the institution. There is little to differentiate INRAN
scientists with advaenca:d degrees from other civil sarvants in terms of career
path or reuzrds.

2e7e Infrasirugiure

Laberatory facilities at Tarna are generally adequate and even
underutilised, i.e., the guarantine laboratory and the crop protection
garage. The problem hare is an anarchic pattern of infrastructure
development, mrintanance and da2ployment. At Kolo, infrastructure, including
laboratoriss, office spaca, lodging and warehouse space are inadequate to
sustain the activities of drylands scientists already in place . INRAN has
alreacy developad plans for some new facilities, and others should be
conciderad as part of USAID counterpart funding activities.

In coth locales, field and laboratory equipment is often ovaerly complex or
out-of=~service. The system of aquipment management n2eds much improvement.
New facilities being built at Konni by FAO will enablea INRAN to reinforce and
expand its activities at this sub-station, including irrigation researcn.
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N2ither the Kolo and Tarna stations nor the sub-stations are functioning
effectively for irrigation research because of the deterioration of
infrastructure, some of which was installed in the early 50s and is in dire
need of rehabilitation. 4s mentioned in the irrigation agronomy annex, it is
questicnzble wh2ther the CEHA caentar at Tarna is worth rehabilitating,
Howaver, use of the old experimental farm on the Djiritawa perimeter noarby
would make a useful sudstitute.

because of INRAN’S failurs to use it effoctively, part of the Tillaberi
sub station may be absorbed by the Tillakaina gardan perimeter. The Indoudou
station 25 kms north of Agacaz, built by the GTZ, has been abandonned since
198¢ and has suffared from s2rious pilfering. This is unfortunate since
excallent work was carried out here comparing dalleoy and modern irrigation
methods,

The sub-station ZSenjcu would be an excellent research site for trials on
creps grown on micro-systens in the nearby Dallol systems, and indeed once had
an irrigation systanm, ICRISAT seeams to be repairing part of it, Part of the
Lossa CEZROAT ststion may t2 turn2d osver to INRAN., This will enable INRAN to
intensify rezearch on soils water and plant relationships on the troublesome
river terrascz soils. Jnzzr NAAR, USAID must provide some infrastructural
support to tn2 substztions, znd to the Kolo and Tarna stations through
countergsrt funcs to realize tne potential represented by thess statons..

Time constraints made & pracise detarmination of infrastructure and
equipment nescs impossisl: f2r the design teams, but some indication of these
ne2c¢: has Yeen ziven in the »-ronomic and irrigation engineeering annexes. The
Procuramant pl:zn and 1mcilcative commodities list reflect the teams’s best

ds3235sment of tnhese naz2235. &n 2guioment inventory and the development of a
mansjement clan will v2 priority activities during the pre-implementation
phasz <f the N&AR project.

¢ei. Yzlivecy_dystar_for_3eszzrsh_Rasulis

INRAN'S cacazility 1o recister, up-date, and market technical results of
resz2erch &r2 still limitec. Its institutional memory capacity and pedagogical
skills roomzin r22x. Some extendable rasearch dats has been retainad from IRAT
reszarch &nc some fruitful results have come out of associations with ICRISAT

anc cothar intarnationsl orjznizations, as well as the larger productivity
projects. Howaver, in some cases results are simply recopiod from technical
documents oroduced by seed or apprupriate technology clearing houses. Data is
otten not up-~to=-date intarnationally, nor in terms of the results of local
aprlications of ta:hnic:zl recommengations. In dddition, far lass data has
mada its way into tachniczal zh2ets for mass distribution than is actuslly
availatle.

Limitec efforts have: Zc2n made to translate research results into
extlension materisls in French and in national languages. But extension agents
and parimatar directors whs nave little real understanding of the purpose or
Potantial of r2s2arch, csnzloin that tha technical "fiches" developed by INRAN
diverge from pa2asant r2#l1ty =2nd trat station conditions cannot be reproduced
in the fielc. Th2se zzen%s g5 not know hou to adapt research results to local
s51tuations, While c2rtzin pro3ress has bean made in the 2rea of information
ciffusion, I%&aN lacks the racources to "get the information to the masses”.
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Visits to ONAHA perimeters and garden sites, indicate that technical
information collected or prepared by INRAN is not often made available to
perimeter personnel or arrondissement. The dissemination of technical
information about rain-fad agriculture is woefully inadequate. However, it
must be said in INRAN’s defensa, that this deficiency is overshadowaed by the
inability of tha Agricultural Services to deliver to the farmer, adequate
supplies of any improved input in a timely and effective fashion,

The considerations outlined in the preceding three paragraphs led the
design team to call for the creation of a Research Extension Liaison Unit
which builds upon progress made in developing the research extension linkage.,
and emphasizes activitios which will institutionalize this linkage..,

2.9. losiitutiopal_lssues

INRAN has a modast record of successes, of which as a young and
underfunded orgyanization, it can be proud. It has conducted inventoriaes, and
developed a number of improved varieties of dryland crops. It has produced
purified strains of local varieties of some of these crops. It has produced
purified rice seed for multiplication. It has developed a series of technical
recomma2ndations both for car2als and garden crops and carries out station, in
field snd intersctive on~farm trials in many of these areas. INRAN has
carried out its ouwn soils research under contract to funding agencies and
ONAAA, A beginning has been made in reconstituting inventories of local
irrigated and dryland crop varietigs.

Lmong INRAN’S most pressing institutional problems which should be
addressed under the NAAR Project are :

1. The unsatisfactory status for researchers within the civil service

de INRAN has no long range plan for its research activities nor for
1ts institutional future. There is a confusion about research goals
tecauz2 of the lack of coordination between INRAN and the production
ano extansion units of the Ministry of Agriculture.

3. Tha lack of clearly defined tasks and responsibilities among
units, for axample between divisions and stations; and the

lack of communication between different units and sections,
particularly those which take a production orientation and those
which take a system orientatior. approach to research.

4. There is no formal human resources development and managemaent
policy at INRAN. This is in part due to INRAN’S dependence upon
othzr divisions of the Ministry of Agriculture tor source of cadre.

5. Although the m2ans ancd equipment at its disposal are limited.,
INRAN nevertheless has neither the staff nor the systems which would
allow it to manage these resources afficiently. Anarchic procurmant
of a hodzapodge of mckes and models of equipment and supplies is
partly to blime. Mo system for preventive maintenance and periodic
renewcl of plant and equipment exists either.



7
6. INRAN’S formal links with its institutional partners are woak.

7+ Du2 to insufficient funds and mar.agment, its stations at Tarna-
and Kolo and its sub=-stations at Bengou and Tillabery are underused
and deteriorating,

8. INRAN’s budgetary autonomy is slight. Budgetary allocations have
stagnated seriously over the past five years. Transactions in excess
of one million frances require Ministerial approval. Since over 70 ¥
of its operating budget is absorbed by salaries, virtually all of
INRAN’S ongoing research activities are dependant upon donor
financial support.

9. There is a lack of specialized trained personnel in all phases of
irrigated agricultural research., especially at the critical station
and substation levels, and in extension.

10. The manner in which on-farmn trials are carriad out is not entirel:
satisfactory, either from a pedagogical standpoint or scientific
point of view. Low level employees who have been inadequately
treined in conducting research trials are still responsible for
Placing and monitoring them, while the researchers may neglect to
explain eithur to them or to the farmers what is going on at the
different stages of the trials. Frequently yield samples are not
returned to farmars, and rarely do they recieve any results which
they can understand lat alone share with their neighbors,

117. Due to rasources constraints, available technical information ha
not been reproduced in sufficient quantity and in appropriate form
for distribution to extension agencies and farmers.

Analysis conducted by the CILSS, USAID and others have detailed the
€tructural and orcanisational weaknasses of INRAN in great detail. Bereft of
an official policy framework for scientific research, deprived an overall
national research stratejy, inheritor of an outdated approach to agronomic
reszarch, fasced with a monumental research agenda conceived in an atmosphere
of crisis, expocad to extrem2 fiscal vulnerability, drastically understaffed.,
saddled with inevitabl: shortcomings in its management system, INRAN’S
resultant efforts could only b3 dispersed, poorly coordinated, and
unprioritized. Resources have not always been efficiently devoted to projects
of national priority., However, the current directorate seems positively
disposad to undertake secrious and sweeping organizational reforms. The
climata seems to be changing in INRAN’s favor, and considerable progress has
been achieved through the support of the Niger Cereals Project The moment is
opportune for USAID to intervens to strengthen this organization..



IIl. PARTICIPATING_INSIIIUIIQNS

The classic services of the Ministry of Agriculture have overall
responsibility for extension activities. The services most directly concerned
are Rural EZngineering, Production, Extension, Fruit and Gardening, and Crop
Protection. Production has been responsible for obtaining seed inputs from
INRAN. Extension handles technical training of farmers and gardeners via its
district agents and by placing agaents directly on certain projects. INRAN‘s
technical handouts somtimes reach cadre at the arrondissement level. Fruit
and gardening a%2es not now seem a very active service, although it has been
conducting some work on date palms, and the viruses and fungi affecting
mangoes 2and citrus trees, INRAN itself does very little horticultural work.,
all of it dependent upon outside technical assistance. Crop Protection
intervenes in agriculture via the Service de Protection de Vegetaux, financed
by oerman, Canadian, and USAID money, to provide limited pest control
services. Some research activities have been funded at INRAN, but the impact
of the entmolozical work has been limited.

3«1. Bural.Znzinesriog_§2z0ie_8ucal)

Rural Znjineering (Senie Rurala) is charged with the conception and
execution of small and large irrigation projects, but with ONAHA’S input in
the lztter cas2., The service has exacuted any number of school and village
garden projects, and h3s uworked effectively with INRAN-Agadez in testing new
irrigation tachniques. Many agents have diplomas from a regional engineering
school in 2urkina. Ralations betwean Ganie Rural and ONAHA are gooZ, thonks
to tne rapport pDetwean the two director generals. Relations between Genie
Rural and tha othar agricultural services have been dramatically improved by
the internsl reor2anization of thea Ministry of Agriculture. Formerly
collsboration was limited, but now the assistant directors of Agriculture in
four out 5f s2van densrtments 3sre also dapartemantal directors of Genie Rural.

senie fural2’s role in irrigation is presently limited by a lack of
rasources &nd limited numbers of qualified personnel. There are only 6
engineers in thz division and only one regional office is headed by an
englnaar, Fowever, the rural engineering training program at IPDR provides
its graduztes with the tachnical elements necessary to conceive and execute
small sczle irrigztion infrastructure. Graduates from this program should
soon Segin to 52 placed st the arrondissement level,and could be a key point
of srticulation with tne Rescarch=-Extansion Unit of INRAN.

Within 52nie Rural, a limitad effort has been made either to extena or to
experimant with availaole technical innovations in irrigation, although many
cadre seam to havas tha technical qualification to design and execute
irrijation systams, cxpatriatas who have worked with Genie RUral often say
there i3 & kind of modarrist hias in their approachs, e.g. they would rather
use small pumps that sdapt traditional water extraction techniques to new
contexts., Cther agancies of the Ministry of Agriculture often seem
disinterestad in tradgiitional techniques. There is ample scope for the
intzrvention of s3k1llad 2xpatriate technical assistance to work with Ganie
mural and INRAN tc deva2lop and t2st innovative technologies of extraction and
distridution, 1ncorporating toth traditional and modern approaches.
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Genie Rural could also be a source of cadre for INRAN., Students with
engineering training could well be detached to INRAN, and be sent for further
training in the U.S. to the masters level. Those already holding an Ms. could
be sent for further supplementary training and/or saerve as counterparts to the
engineers serving in the irrigation research units to be created within INRAN.

?

3.2. Ihe_Agrigculiuce_Sacyise

Arrondissement and district level Agriculture agents provide inputs and
advice to the farmers on the dry season garden projects. Agents at the
arrondissement level are normally responsibls for administering INRAN’S
program of multilocale on-farm experiments. Unfortunately, because of their
heavy workoad, delays in transfer of payments for labor from INRAN to the Ag
Service and finally to them, disinterest in research, and inadequate training
and supervision, INRAN has never received results from more than 20-30% of
these trials.

Agriculture agents recieve from two to four years of training at IPDR in
Kolo. Training for thos2 completing the full four years now includes a
gairs=2ning component, Agents at the district level have generally only two
years of training a2t Kolo, and thus have not received much specialized
training. Ffew have any spacialized training or aptitude in research methods.,
developiny local organizations, dispute mediation, and most critically.,
extension mathods themselves.

Pistrict ag2nts rely on the arrondissments agents for tachnical advice.
Arrcnagissement level cadre are spread too thinly to provide the dense
2xtansion services neaedsd, and local agents lack the necessary training and
ressurces to raspond to local needs. Perhaps the greatest problem is the
inanility to monitor on going projects in order to correct misconceptions and
techniczl errors before thay le>sd to failure or farmer disallusionment.

Some cacra2 have be2n innavative in dealing with their situation. At Gayar,
for example, th2 FAC sponsored Gaya Fruit Project made funds and vehicles
availablas so that the arrondissments agriculture agents could hold a series
of short training ssssions with the seven district agents and local farmers
over tne ccurs2 of a month. Tneoretical discussions were held in the evanings
and practicsl dzmonstrations during the days. The arrondissement agents want
to pursue thes2 snort courses which they juged very useful for farmers with no

experiance 1n gardening. The research/Extension lizison unit could encourage
such gctivities.,

In general, local agents are unaware of the resources which research could
make available to them. The NCR project has also found agents of the
Agriculture Zxtansion Service among the least responsive to efforts to involve
then in th2 on-farm research program. This type of program contradicts the
top down axtension style which has always characterized the approach to
extension in Niger. This attitude constitutes an institutional constraint on
the success of the Applied Acriculture Research Project. Success in this area
1s conditional on prosress made by the newly arrived APS extension team.
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3.3. QNaHA

ONAHA, created in 1979, manages and maintains irrigation infrastructure
and provides training and extension services to farmers. ONAHA manages
perimeters in which the state, in cooperation with the donors, is the major
investor.

ONAHA is divided into the following divisions:
= The Division of Administrative Accounting and Financial Affairs’

= The Division of Infrastructure which, in liaison with Genie Rural,
carries out studies and executes hew perimeters;

= The Division of Production and Perimeter Management (Mise en
Valour) which has overall responsibility for supervision and
extension demonstration, experimentation and the like, on the
perimeters;,

= The Division of Materials and Equipment;

= Tha Division of Regional Directorates (Niamey, Tillaberi and
Tahoua) under the authority of which are the perimeter directors.

According to a list of agents prepared in September of 1985, the Direction
General of ONAHA contains 32 cadre of which six are A level. Several

cangigates for long term training in engineering and/or irrigation managemaent
coeuld be found among them, The Regional Directorate at Niamey contains 14
cadre of which two are A level. Eleven of these are perimeter directors. The
Regional Cirectorate of Tillcbery contains 4 cadres of which two are A

level. Four are parima2ter directors. The Regional Directorate at Tahoua
contains 29 cadre of which six are A lavel. Five are perimeter directors. Of
the totel of 25 agents, only eight were directly charged with
extension/training functions,

Recruitmant to ONAAA 1s generally by assignment within the Ministry of
Agriculture. The problem of pracipitous movement of personnel in-and-out of
the Office has apparently lassened since the appointment of the new Sezretary
seneral.

Perimeter personnel provide liaison to raegional ONAHA authorities who
handle major maintenance activities. National authorities tend to see ONAMA’S
role as primarily technical. Perimeter personnel, especially on smaller
perimeters since the dismantling of UNCC, find themselves called upon to play
a8 wide range of coordination, training and management roles which they are
often poorley preprarad to carry out.
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Under current policy, some directors on particularly large (Namari
Goungou) or successfull (Toula, Guidan Magagi) perimeters may soon become the
employzes 5f tha local cooperatives. This initiative, which aims to make
perimeter directors more responsive to local organizations, entails risks as
well. Checks and balances have yet to be designed to prevent abusive
excercise of local authority. Houwever, it seeks to encourage directors to
perfact and/or aexcercise thair professional competence in the interests ot
overall perimater performance. This policy therefore consitutes an
opportunity for INRAN to more agressively pursue its applied research program
in irrigation, Given the interest displayed in the NAARP project by the
current direction of ONAHA, the project should seek to exploit this
opportunity.

Tha role of the Division of Infrastructure overlaps with the functions
generally attributed to the Service of Genie Rural and tha Ministry of
Agriculture. A4s part of 1ts on=going policy dialogue with the Ministry of
Agriculture and ONAYA, USAID should encourage the trend in direction of giving
Senie Rural responsanbility for the execution of projets entailing indirect
state investment, i.e., the smzll scale well and irrigation projects, leaving
ONARA with the overszll responsibility for projects entailing direct GON
invastment, i.2., the parimeters with full control.

The Jdivisions of "Mise¢ en Valaur" and of "Infractructures" are the key
contact points for INRAN within the national directorate of ONAHA, The latter
contains a monitoring and evaluation unit which has also been the division
which has coordinated donor-funded applied research and extension activities
within ONAHA., Alleged weakness on INRAN’S part have led the DMV to exercise 2
certain raticzence in concluding collaborative applied research agraoments
dealing with INRAN anc compalled them to undertake their own Mo rico seed
production activities with zzlgian dssistance at Saadia. However as the
0lvlision chargad with daveloping and monitoring perimeter production systems,
1t 15 2 key focus for tne praduction systems research component of the NAAR.
Perimater specific resaarch srotocols should be designed cooperatively by
INRAN®S rescarcn Lioican Uni* and ONAHA’S Applied Research Unit.

Site visits have shoun that despite some improvments in developing
production systams parimeters, narticularly the inland ones are still
functionning far p2low their sgronomic capacity. Present water managment and
control systems leave = great daal to be desired. While some problems are due
to errors o>f conception, = sreat many more are due¢ to the sheer lack of
xnowledge about how water is used and vehaves. Improvement of these systems
via a vigorous prozram =¥ on-perimeter diagnosis and trials provides a
critical chzllengz for NAARP and INRAN to demonstrate the utility of this
approzach,
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The ONAHA directorate in Niamey is well aware of the nesed for research to
overcome production systam problems. B8ut agents at the perimeter level do not
in general, understand research, nor its potential. They are indifferent, if
not hostile to the notion of on-perimeters research with its emphasis on
dialogue and experimentation. In a few rare -ases however, perimeter
personnel have initiated their own little exparments in hopes of improving
production efficiency. The project should not aim to transform the conception
of research among perimeter staff in the short run. Rather is should seek to
develop a decentralized program of on-perimeter experiments, the results of
which will in themselvas promote a change in attitude.

The Director General of ONAMA indicates that he would welcome the
opportunity to involve somez of its agents in long term training in conjunction
with thst recieved by INRAN cadre. The project should explore the opportunity
to davelop improved collatoration batween the tuwo institutions by means of
complamentary and overlapping training in U.S. and this country institutions.
The WMSII training program in Morocco might provide one machanism for
instigating joint short-~term training for technicians from both INRAN and
INAKA,

Another opportunity for improving collaborative activity between tha tuwo
will ba provided by th2 training activities initiated by the Rasearch
Extension Lisison unit for perimeter directors angd axtension agents as the
follouwiny argumants sugcest.

it is unfortunastely the case that performance of ONAHA personnel on the
perimeters s2ems to be evaluatad primarily on whether the maintenance and
utilities fees are paid, and the perimeters are being cultivated according to
the central plan. This forces a kind of police role on perimeter personnel.
Other performsnce indicators, such as transfer of management functions to the
cooparatives and amortizoation or maximisation of productivity, appear to be
secondary and are viewed as "long run" objectives. In many cases, once the
perimeter enters into regular service, often agents seem to be left to "seo
debrouiller",

Surpisingly, certain progress has been made in the area of collaboration
betwzen ONAXA personnel and farmers who have worked out modys vivendi in a
number of ceses. In the Maggaia, many directors have a great deal of
exparience on the perimeters, and a number appeared to enjoy the confidence of
the cooparativas lasdership, if not always that of the individual farmzrs,.
However, this accomodation has been bought at the expense of rigorous
management of scarce perimetar resources. The NAAR project could actively
contribute to the rezslization of the "secondary" noals mentioned above.,
through active on-perimeter resgarch and training of perimeter agents.
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To summariza, ONAHA’S problems which are germane to the goals of NAARP
includa:

1. Lack of sufficient quality seed (except cotton) of locally adapted
varieties to extend to the cooparatives on the perimeters,

2. Wezakness of its applied research capacities. There is an absence
of parsonnael with whom the INRAN Research Extension sarvice can interact.
Those cadre who have developed innovative solutions to local problems, such as
application of animal fertilizer to prevent rice plants from yellowing, have
no organized forum in which to exchange ideas with INRAN or other ONAHA cadres

3. Absaence of credibla, alphabetized peasant intermediaries with whom
ONAHA can carry out a dialogue about the performance of new crop variatioes,
irrigation techniques., management methods, etc,

4. Absanca of pedological technique among perimeter staff.

>« A limited repertoire of technical responses to existing problems.,
€eQer:
a) should floating rice bHe planted in flooded areas of the perimeter in
the absence of sufficient improved seed?

b) what techniques of seed treatment should be recommended to the
cooparative?

¢) what varieties should be 5ubstitutéd for the standard varieties in
tha dry season given limited availability of water?

¢) how should fertilizer dos2s be modified to deal with localized
variations in soils chemistry?

e) are permanent or se2asonal solutions to water shortage problems more
economical, as in the case of Daikaina where its dry season water is blocked
by the Toula dike.

6. ONAHA personnel and budgetary resources have been cut back drastically
in recant years, leaving it with fow extension personnel and a limited number
of ta2chnical cadre. The policy of transfering control over the perimeters to
the cooperatives has left it without the means to enforce truly important
technical themes. As a result, its ability to implement animal traction
programs, to train farmers in management and techniquer to follow activities
at the seed farm, and even to promote the new rice varieties are severely
limited. ONAHA seems to be in » holding pattern, awaiting the start of the
massive World 2ank rehabilitation program through which ONAHA hopes to see its
financial resourcas, parsonnel., rolling stock and status improve.
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3.4. Ibe_Unioon_Miqeriepnoe_de_Coomeratives_SUNC)

Since tne Zinder seminar, the following functions are supposedly being
transfered to the local cooperatives under @ national umbrella organization,
the UNC:

= Managemant of agricultural inputs’

= Managemant of a line of credit or rolling fund to finance various
cultivation costs?;

= Management of water tower:’

= Primary maintanance of perimeter infrastructure;

- Calculation of recovery o’ perimeter tax (redevances)

- Marketing of harvest’

= Creation of a cooperative contingency fund.

In addition, the Comite de Gestion is supposed to assume full
responsability for the following:

= Monitor th2 quality of cancl clearance and plowing’

= Determine other n2cessary tasks related to plowing and clearing;

= Detsrmine a2 calendar for water distribution and monitor it;

= Determinz needed repairs to the perimetar’;

= Msnage the distribution of agricultural inputs’

= Establish and accounting system and stewardship for the cooperative rolling
fund and other components of the redevance.,

Marketing of cotton and rice and other commercial crops.

Coopercztive officars, wheth2r in the Maggiar alsng the river, or on the
garden sites provide credit and marketing management services to the farmers
and act as an intermadisry to them and the technical services. They also
provide liaison to UNC from which the perimeter management committee purchases
agricultural inputs on credit at the beginning of each season. Repayment is
then mezde at the end of the harvest. UNC also continues to monitor repayment
of loans taken from CHCA under the old UNCC structure such ss those for animal
traction 23uipm2nt, While narketing of cash crops is a traditional
cooperative activity in Niger, ouside of the river and Maggia Valley
perimeters, the role of thz cooperatives in marketing has been reduced since
the decline in legume production provoked by the persistance Sahelian drought.

The presance of dynamic, literate cooperative officers can make major
diffarence in the overall economic well-being of the perimetars, Just as tha
presence of venal, self-interested, or incompetent ones can create disorder.
Well functionning sites like 5uidan Magagi in the Maggia, tha women’s garden
coopetative at Koboul in the Dallol Boboyer or Toula on the river seem to have
effective offizers, whereas Ga2lmi and Konni in the Maggia, Tara and Kaigatarou
along the river (neither of which functions particularly well) do not,
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Overall, the relatively uw2ak role of the cooperatives seems linked to
unrezsolved quastions concerning land tenure and economic return as is
discussed in th:2 tachnical annex concerned with the social context of NAARP.
Howzvar, farmers are able to identify a number of areas in which their
cooperatives could play a positive role in perimeter evolution (presuming =n
adequste lavel of training):

a) respact for thz water calendar:

d) r2spect for th: :~ricultural calendar:

¢) mznagerant of processing equipment (reaper-harves, ters,
thrzshars);

3) maint2rence activities.

Ceérryiny out the:e nctivities succassfuly requires a graeater levsl of
undsrstandin: of irri:2tion znd crop cycles than GMP heads currantly possess,

In the: ®31ai¢ Valley, tn: situstion is quite diverse, but there are
perimater "coait:z d2 ses*i1on" who handle all of the functions supposedly
ettricutes to2 tn2m, and cooperatives which have taken fairly effective control
of their commercicl ectivities. Guidan Magagi works the best of the four
perimetars exasmined during a prief survey undertakan for WMSII-Cornell
University. Tounfagi =2nd Moullela uwere also assuming a certain measura of
control.

Galmi, and Xonni I, the latter studied by the Ministry of Plan, as well as
AM3SII ars not functionning as they are supposed to. In the former case, the
tfundamental problem identified was the undemocratic method by which irrigation
unit (3MP), "comite d= gastian', and cooperative officers were chosen. This
has resultea in a very cirective managjgement style in which there is virtually
no upward fiow >f information. There is also no way for ordinary farmers to
communicate complaints to the URC or to the administrative authorities since
the latter in g2neral refuse to recieve communications which have not gone
through tha lower levels of the Societe de Developpement.

At Konni, the "indictcipline” of the farmers is a corstant complaint of the
ONAnL parsonnel. Howevar, the real problems at Konni are the inability of
INAAA to help them organise, land tenure issues, problems with the attribution
of parc2ls, and agronomic praoblems which provoke 2 very uncertain economic
rata of return to labor. MN2zrly a quarter of the 150 farmers questionned by
the Ministry of Plan remained interasted in possible activities the

cooparativ2 might undertake to improve the technical and economic performance
of the parimetar.

In the Niger River Valley, the situation of the cooperatives is equally
diverse, but in general, the above maentioned management activities are not
effectively carried out by the cooparatives. The cooperatives most notable
success has been in marketing. According to the farmers questionnad, forty
percent of the on-perimeter production of scme 150 farms monitored by the
Ministry of Plan in 19324, was sold to the cooperative. Consultants working
for the Plan indicated thot 5f the three river valley cooperatives studied,
the cooparatives worked relatively well at Toula and Namari Goungoue. The
former site is zharactarized by a certain overlap betweem local organizational
structuras (kin and ethnic units), and cooperative units. The lztter site has
been th2 focus of some CLCE sctivity in the area of coop development.
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IV. JUNMARY_QE_INSTITUTICNAL_CONSIRAINTS

/

4.1. Bucal_lostitutions_(Coopersiives)

In general, it is worth underlining the point that the notion of the
cooparative is new to Nigerien peasant society. These societias are highly
stratified asnd deeply divided by caster class, ethnic divisions, several
hundred years of local warfare and slaving, and 60 years of colonial rule.
Therefora, their ability to conceive, initiate, and manage semi~autonomous
locel level organizations (a2ven if the GON administration and ONAHA uwere in
fact willing to let them do so) is very limited.

Cooperetive institutions are stronger in the central part of the country
than in the west, but cooporate institutions are everywhere undeveloped. The
recant study of rural institutions in the Niamey department conducted by DAI,
and the Jnic State University. both conducted for USAID/Niamey, provide
considarable d2tail releavant to this point.
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Nigerian bur23sucratic structures are still relatively ineffective in
managing research, including those agencies whose primary mission is
research. Whether at th2 Ministries of Agriculture or Plan, INRAN, or, ONAHA,
most researchers have found it very difficult to mobilize logistical support
and personnel within optimal research time frames. Administrative distrust of
researchs inertia, and unnecessary complicated accounting procedures sometimes
compromise even the tast protocols.

None of th2 particirating institutions discussed above presently have the
capability to sustain a progzram of applied irrigation research, and tha
mechanisms by wnich such program might be organized are only nascent. INRAN
howaver, has dzmonstratad a capability to conduct drylands research, and is
tne most promising candidate for developing an additional program of applied
irrigation resa2asrch, MNe2gative experience with rrevious attempts to develop
collaborative research programs, have led most of the institutions implicated
in the proj2ct to be wary of committing themselves wholeheoartedly to a neuw
ressarch program. For exampia, ONAHA complains that:

1) Re2sesrczh tande to be ovarly theoretical, and/or
¢) Tne results are often unsuited for practical application, and/or
3) The results are not dalivered.

Nevaertheless, ther2 is » recognition of the need for improved techniques
in the face of the ongoin~y e¢zonomic and ecological crisis in Niger among the
various instittuional actors in ajsriculture. It may well be that the NAARP
can make a positive contrivpution by placing such improved tochniques in the
hands of Nigerien farmars.

To summariza, the following general points about Nigerien bureaucratic
institutions can bz made:
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4.2.1. Parsgonal._Ealatiens

Norms about hiring and firing are rarely enforced. Recruitment occurs
through pzrsonal influence and security of employment is a generally accepted
norm. Disagreements ars tolarated, but not if publicaly expressed. A
monolithic conception of authority prevails. The occupational hierarchy
reinforcas status distinctions observed in the larger society. In place of
open channels for advancement, great stress is placed on formal qualifications

Formally, recruitment to thas various services is first tha result of
educational tracking, and tha individuals’ abilities to pass examinations and
obtain scholarships. Second, it depends on perceived need within the
administration as determined by the Ministry of Fonction Publique, and in the
case of INRAN, ONAHA, Genia Rural, etc, the Hinistry of Agriculturae.

Zvaluation and promotion with individual services is governed by the rules
laid down at Fonction Publique which apply to all agents accross the bcard.
There is no distinction made between researchers and administrators, or line
or staff positions in this r2gard.

4gents are graded oy dagree of educational attainment and years of
service. "A'" lavel cadre have the greatest educational attainment. Within
each grade, there 2re levels and scales. Advancements betuween levals 1is a
matter of vears of service and the results of yearly performance evaluations.
Reclassifications, or changes of grade are also influenced by these criteria,
but above all by eduzationsl asttainment. It is worth pointing out that
tlients of the government services have no say in the evaluation of agants.

Cadre must now wait five years between stints of long term training.
However, zccess to scholarships is not automatic. Departure for training
entails psssing exams and obtaining consent of ones superiors,

4elale M

u

tecials_Manazzmant

(10
[ 0]

Resources destined for specific purposes are frequently diverted to meet
urgent needs in othar sectors. It is impossible to count upon the
svailability of special 2quipment, let alons vehicles. The distinction
between public and private goods is not much respected, Maintenance of
existing materials 1s poor because the prime effort is directed towards
acquiring new capital,

4.¢.3. Plannina
There is a3 flexiole attitude towards planning and scheduling. Reluctance

to execut2 policy as scheduled is rsinforced in those cases where uncertainly
about Jjurisdiction is recognizad. ’

4.csb. Docisionmaking
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Institutions lack expertise in organizational behavior and modern theories
for organizational management. Institutionnal memory is virtually nil due to
the high velocity of turn=-over in personnel. Reassignment every two to three
years is common. Decision-making techniques are highly personalized.
Consequaently, management is weakly institutionlized. Managing sustained
performance proves very difficult as personalities within an institution
change.

4.2.5. Copirol

Large organizations tend to be divided into small units controlled by
individual top managers. Distrust of ones associates and subordinates is
common, and many managars routinely employ protective strategies towards
subordinate staff, Douwnward communication is facilitated and expected.
Lateral and upward communications are discoursged. Formal channels of
communication are completely clogged with routine reports, many of which bear
little relation to performance or organzational goals.

The predominance of vertical hierarchical linkages and communication
channels within individual rural development services, over horizontal,
integrativs linkoges between sarvices, often rasults in patterns of routine
program implementation in which minimial and occasionally no detailed
information is shared by sarvice representatives in the field. Systematic
eéxchanga of information is limited to formal institutionalized encounters
detween services,

4.2.0. Professianzliso

Managars show marked ambivalence about technical mattaers, often avoiding
them to th2 2xtent of nonactisn or sabotage. Alternatively they viaw them as
constraints which prevant action. The few available specialists are thrust
into general manajz2rial rolss leaving junior and/or inexperienced staff to
handle criticel tachnizal matters, and nften with little oversight of their
execution. Professional norms thus have little influence over activities.

The projsct will a2valon ménagcment and implementation strategies to
overcome the constraints to effective implementation here identified. While
these ara sp2llad out in th2 section on implementation arrangements, the
following general principlas should be followed:

1. Agra2mants cshould b2 formalized in writing;

2. Parformance incentives must accompany innovations in program
implementation;

3. Sfforts tc strengthan horizontal linkages must build in clear
benefits to the contracting parties:

4. Self-conscious efforts must be davoted to ensuring information
transfar and exchange,

S. All relevant agenciss must be involved in planning and evaluating
reszarch programs if results are to be accepted,

5. Programs must be developped which accomodate inevitable slippages

Eetween planning and execution.
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7 Technical assistance must seak to build up personal relationships
with counterparts and other active participants in project activitiss, never
relyiny on profassional ethics or reputation to ensure program success.

3. Institutionalization of management systems will require constant
monitoring and reinforcement.
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Achievement of proj2ct aims requires working with farmers of different
regions and with differing degrees of experience in, and specialized knowledge
of drylands and irrigated agrculture. The existing small and madium sized
perimetars, for example, represent quite diverse situations in terms of
ethnicity, land tanure arrancgement, crops., agricultural skills, access to
markets, access to technical services, methods of labor deployment.,
relationships to the administration, etc. Devising an effective program of
applied agricultural research entails 23 thorough grasp of the socio=economic
context on tha part of researchers, including the logic of peasant production,
and perceived constraints to improved productivity. Knowledge of rpeasant.
agriculture on the part of implementing agents has often proved to be limited
and in some cas2s erroneous.

For over fifteen years 3 homogeneous package of technical recommendations
was aiffused throujshout Nigar. At times, the themes have proved inappropriate
to local conditions. Bacause of this, proposed extension themes have
sometimes baen rejected by local farmers. Evaluations conducted by Ithaca
International ano the Ministry of Plan in 1984 revealed that the impact of the
extension of technical themes on locel agricultural practices in Zinder and
Niamey departmznts is extremely limited. Some of the themes, which have been
better racaived in southarn Maragi department, were ill-adapted to specific
local conditions, too risky under the currant rainfall regime, or were too
expensivo.

Sven nows, some themes with a commodity improvement focus are being
extended, but are of dubious vziue whan placed within the larger context of
tarmers’ ovarall managment strategies. For example, a single farmer may
typically use a mix of cerezl sub-varieties adapted to differing soils and
water conditions. This 1s 3 risk minimization strategy. INRAN’s extension
packages emphasize use of uniguz varieties in only three recognized rainfall
zones. Clearly, & farmer whc cccepts a unique variety over his diversity of
varieties, may percieve that he is puting his production at risk.

In light of the questionable value of traditional extension themes, INRAN.,
Agricultursl Zxtension and ONAHA cadre now give lip service to socio-economic
issues. Nevertheless, they ¢generally percieve socio-economic issues as
constraints teo progressive adoption of the technical themes produced by
ressarch, rather than a source of knowledge to improve agronomic research,.

nhat is needed in the framework of the Niger Applied Agriculture Research
Froject, is to inject more diversity into INRAN’s dryland farming systems
research progsram and into the extension recommendations which result from it,
This can best be accomplised by the installation of an information loop
betwean farmers and resezrchers through a reinforced program of on-farm
research. However, the notion that analysis of the logic of peasant
production systems coulo be a positive input to research is a novel one, and
one that will hava2 to be reinforced by the social scientists and their natural
sciance colleajzues working within the framework of the NAARP.



Niger’s currant and planned irrigated perimeters and contre-saison sites
touch virtually all of the main ethnic groups in the countrys, and include a
variety of imported and indigenous water management systems and cropping
techniquess Man, are untested in local conditions. Developing any unified
program of applicd irrigation research thus seams not only wrong~headed, but
doomed from the start. A more successful approach will be to adopt a
decentralizad program specific to tha needs of different "type'" sites. Thus
extension of 2 modified nprogram of on-farm research such as that developed by
ODECOR, and devoted to identifying "type" sites, recommendation domains and
resaarchable solutions to local problems seems warranted.

Among the critical socio-economic issues identified by previous research
which have impinged upon ths adoption of agronomic themes and the success of
irrigated perimeters are;, land tenure, ethnic complexity, local political
relationships, labor scheduling (including the division of labor by gendar).,
household 2conovic strategizs, access to markats, and access to inputs
(including cr23it). The2s»? are the major socio-economic variables which need
to be adaressed in *he desiyn znd development of new farm research programs
for the study of both dryland and irrigated agriculture systems, and in
gesigning extension recommendations.

Site visits have confirmed tha importance of each of these factors.,
although th2 i1importance of 2ach of them to agricultural productivity varies
trom plase to ploce. Tha 135ues are reviewaed below. This review should
provide 3 point of cepartur: for the social science technical assistance to be
provided to the on-farm res2arch program in DECOR within thne framework of the
NAARP,

Gihnigity
tthnic variables enter into the agronomic picture at three levels:
xperientau/

internz2]l socizl cheractaristics/
tnnic boundsry maintenance.
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cthnic 3rouzs in YNicer very in the degree of commitmant tc and interest in
agriculturae. “t on2 extrem2 3r2 nomadic pastoralists. The pastoral vocatisn
of the Fulani m2ans that their committmant to gardening (e,3. the Tabalak
site) or to rice cultivation zn irrigated perimeters (e.g9. Say) is problematic
at pest. Yet some 3roups have been confronted with the choice of at least
tamporary conversion to gardeniny or starvation. Such groups are not key
targets for puilcing sustained improvemants in productivity in spite of the
naticnal entnusiasm for th2 "reconvarsiosn" of the nomads. Even the
desiraoility of ensurinz a continued committment to agriculture in the nomadic
Zona 1s Qquestionable.

i
At tn2 oth2r 2n2 of the continuumns, cartain ethnic groups have extensive
exparience witn potn dryland 2nd irrigatad agricultural oroduction, and alss
have well-c2finec prefarencez in terms of crops grown and crops consumed.
Thus th2 Wogdo rivar paople are past mastars in the art of floating rice



production., Zarma, 1n th2 Dallol system, have time-tested techniques of rice
Production on seasonally flooded bottom lands, and for sweet potato and sugar
cane production even on natron-laden soils. Aderauwa Hausa, in the Maggi
Valley region, have selscted very high performing varieties of onions and
tomatoes for production and marketing in hoth fresh and dried forms. Servile
caste Tuareg in the Air region, have developed the galloy irrigation system
for wheat and vegetables, a system which has yat to be improved upon.
Gobirawa Hausa in the Goulbi N‘Maradi (a fossil river course) and
long-resident Ya2ussa populations of southern linder, have a long tradition of
garden crop production, especially sugar cane cultivation. The Manga of
viffa, clustered along the bed of the Komadougou Yobe, have perfaected
techniques of sweet red paeppers production and drying, They have bacome major
suppliers of "tattasai" to markets in Niger and Nigeria.

The very richness of thair exparience sometimes makes it difficult to
1introduce new crops or technigues to these groups, especially given the woak
comparative parformance of many modern methods and the low level of technical
expertise of extension agents. Howaver, such people should bs used as a
resource in developing the research agenda for irrigated agriculture and for
extending time-tested methods into areas with untapped irrigation resources.

The structure of ethnic g¢roups also plays a role in agricultural research
and extension. Tha Zarma have a legitimate reputation as highly independant
tfarmers and, whan it comes to land tenure, for litigiousness. Those
characteoristics complicate development of irrigation land, since this usually
entails both modification of land tenure arrangements and acceptance of more
collective work habits. Such tehavior poses spacial problems for extension
since resource2s and information are rarely pooled above the household level.

Persistant social obligations of ethnically distinctive groups toward
former noble or warrior patron groups (such as those of smith-caste Tuaroaeg,
ouzu and Bella groups toward Tuarey, Kourtey, or Sonchai nobles) sometimes
interferes with tha2ir aoility %o respect the crooping calendar and financial
obligations 1mposed upon thanm by the state at irrigated sites. Respact for
ooligations imposed by the former patrons carries more certainty of long term
payodff than does respect for obligations imposed by the bureaucrats who work
for the state.

Conflict betueen pastoralists and agricultarists over scarce
pasture/garden land near watering points is another unresolved problem.
Competition for resources will inhibit investment in unproven horticultural
practices and well develoom2nt. In this context, it would be well worth
detarmining whethar pasturing, fodder praduction, vegetable gardening, or some
combination of these stratejies mskes tne "better” economic and socially sound
use of these lands.,

Groups with & certcin tradition of ethnic homogeneity, without a warrior
traditions who are secure in th2ir land tenure arrangements, and or who
venefit from long-235tabplish2d residence in a given area, are often easier to
work witn 1n developinyg nauw agricultural practices than groups which lack
these characteristics,



Inter-ethnic land tenure relationships are an important factor in
determining the success of extending new irrigation techniques. This aspect
is discussed below.

Land_Ienuc:

Land Tenure and land use patterns are one of the fundamental factors which
enter into production decisions on family farms in Niger. Programs which aim
to intensify agricultural production must take into account:

1. the different objectives for agricultural production (e.g.,
satisfaction of household food requirements, satisfaction of
individual cash requiraments) held by different members of the family
(male housahold heads, female household heads, wives, dependant males
etc.). and which are in turn;

2. relatad to th2 different types of control (collective v.
individual) exercised over land, and

J. the socio-demographiz location (village in-fields vs. village
out~fields vs. bush fields) of collective and individual fields.

Attribution of parcals on irrigated perimeters and on garden sites is
supposed to follow certain general principlaes. Occupants ¢f the land have
first access to i1mproved sites. 1In theory, parcels are allocated in function
of family size and pravious yields. In practice, power, personnal
connections, social status and other extrinsic factors play a determinant role
in allocation. These procedures often have a negative impact on farmer
motivation on tne p2rimeter, which in turn discourages cooperation in
scheduliny of production, and ultimately leads cadre to complain of farmers”’
“"lack of discipline".

Land tenurz 1s ultimately vested in the state, but farmers enjoy use
rights of virtually inocefinit2z duration on dryland parcels, Supposing that
they obey tha rulaes sat coun by ONAHA and/or the local cooperatives for their
exploitation, tenure on irrijated parcels is also of indefinite duration.
Cooperatives have tha rizht to allocste empty parcels, but in practices, they
try to respect the wisnes of deceased parcel holders, and of neighboring
parcel holders as far as new allscations are concerned. ONAHA perimeter
girectors keep out of allocation as much as possible, in order to avoid
charges of favoritism,

When tha statoe appropriztes land for perimeter construction, installation
of ressarch plots, or training canters, etc., the real fragility of peasant
tenure is made apparant to 21l. It is these incidents that stick in the
memory. This situation discourages farmers tfrom making capital improvements
on land an which the state exerts outright control, or displays an interest.

X
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Land tenure problems have appeared on a number of the perimeters along the
river, including nswly created systems, as well as at Konni I and Galmi. The
problems are of two orders. First, there are cases where pre~existant land
tanure disputes have bean transfere¢d onto the perimeter aftaer its creation.
This is notably the case alcng the river, and apparently in the Komadougou
Yobe area. Here, competing local authorities who have long sought to
translocate disparote types of pre-colonial authority over daependent
populations, and/or territory into outright possession of land in the European
sense,s have tried to extend this control onto the perimeters.

Second, there have been cases where groups had prior access to land under
temporary arrangements, but found their rights circumscribed after the
perimeter’s creation. This has often been the case for women slong the
rivar. Woman at Namartigoungou for example, have been given a rather
unsatisfactory plot for vecetable production, but have recieved virtually no
technical advice, Those &t Karma have Daen more lucky in that a large
irrigable parcel has been set side for their use. However., they too need
technical advice and assistanca in organizing their purchases of inputs and
tor marketing.

5y contrast, women nave 5aen able to gain access to contre saison parcels
fairly reaagily, as at Falmey or at Koboul, within the framework of an
Africaire gardening projact. In thase cases, the traditional women’s right to
a garaen plot within their nusbands’ fields havae been acapted to a now context.

A fourth 1ssue was idantified at Sites where gardening has long been
practiceds, e.3., the 2angou sweat potato gardans, or the floating gardens »of
sugar cane at Nyakoye Tounjz3, the manioc plantaticns at Mombeina, or at
certain sites along the Dallols doboyes Mawri or Fogha. Here the space is
almost fully occupi2d and farmars may hasitate to experiment with innsavations
which posa risks to thair osrocduction. Farmers were uninterested in perimeter
development for example, having been discouraged by the negative example of
the Tara parimater,

A final critizzl land teriure issue, perhaps the most general cases is the
authorities’ non-respect of the letter or spirit of the rules of parcel
attribution. This occurs bsth intentionally andg unintentionally. Intentional
violations scem more common on the larger perimeters involving diverse
populations. (Cas2s have bezn reportad at Namari Goungou, M’dounga, Galmi,
Lossas and Konni I, shar2 political considerations have affected distribution.
Unintentional violations ware uncovered in many places, such as Namari
coungou, Taras, and Galmi.

At Namari Soungou, the crzation of the perimeter disrupted the system of
land rents controllad 5y the local Ksdo aristocracy and freed the Wogo farming
population from their obligation to pay ground rent. Wdhereas the Wogo areas
of the perimeter aristczrecys, and those areas controlled by the 3ella (neither
of whom have & ztronz farmin: tradition) do not. Their seems to be problems
witn asttampted sabotase of ocerimetar functioning on the part of the
disgruntleg Kaco,



On the "contre saison sites, land tenure issues have also arisen due to
the frequently heavy handed bureaucratic tactics employed to appropriate
garden lands. In some cases, prior ownership has been ignored, while in
others, authorities have ridden rough shod over the use rights of
pastoralists, exacerbating conflict over scarce dry s@ason resources.

In ths larma-speaking areas (the Dallol Boboye for example) and along the
river where overlapping land claims exist, land disputes are most likely to
arise should government services intervene to improve infrastructure. 1In
these areas, even careful sociological surveys may not preclude future
disputes. Land tenure disputes are less likely in the Hausa speaking areas.

It will be more difficult to introduce productive innnovation in areas
where land tenure is a problem, than in areas and on perimeters where land
tenure relations have been worked out. It may well be that agronomic research
cannot mitigate tenure-related constraints on production, but to avoid falsely
compromising their reszarch, scientists need to build recognition of theaese
factors into their on-farm research protocols and extension recommendations,

Ecoporac_Sircatesises

A definitive answer to the question of the economic viability of the
irrigated perimeters is not at hand. Disagreement over yield data and the
value of extra-perimater production constrain the validity of available
analyses. The results of the Ministry of Plan evaliuation suggests that
l1nagividual housaholds may produce avarage gros earnings of 77,000 to
173,000 FCFA. These compar: favorably with earnings from off perimeter
farming. Isolated cases of very high earnings from irrigated rice, in the
600,000 FCFA range, exist. Gros income from off perimeter production ranged
trom 57,000 FCF2 to 207,000 FCFA.

In considering the economic benefits of irrigated rice production.,
everything depends upon the cther resources available to the household. HWhere
floating rice or millet production is possible, or when commerce is an
1mportant activity as at Konni, earnings from irrigated agriculture sometimes
provide a lowar return to labor than these activities. Whore theses, or other
possibilities sre lass intera2sting, returns to irrigated agriculture are more
significant to tne household, although not necessarily greater.,

In tabulating rasearcn results for extension, production function
calculations will need to be developad which take into consideration not only
the value of recommendations for increased productivity of irrigated
agriculture, btut also the opportunity costs related to other economic
activities. Cost ben=2fit analyses must relate these opportunity costs to the
increased labor or input rejuirements imposed on farmers by the recommended
practices.

ONAHA s monitoring=-sncd-2avaluation unit is sanguine about the economic
vieoility of irrigatec rice production. Its data show that in some cases.,
averagae monthly earning compare favorably with those of paid laborers governed
by the SMIG, or minimum wage lzus. Net returns on irrigated rice production
of over 200,030 FCFA werns rapcrtad.



However, perimeatars have unquestionably run into problems by disrupting
household economic strategies, or perhaps more commonly, failing to resolve
pre-existing problems. For example, of the four perimeters studied by the
Ministry of Plan in 1984, only 3t Namari Goungou were household food
requirements mat from combined perimeter and dryland production. Evaluations
of the loohamane parimeter, on which fertile bottom land previously used for
sorghum production was converted to cotton and sorghum production, have
claimed that housahold food self-sufficiency was negatively affected. Many
tarmers at Galmi made the same claim about the effect of the perimeter on
their level of food pryduction. Howevar on the perimeters north of Tillabery,
dryland cultivation has becom» increasingly problematic and as a result,
tarmers hava turnad to the perimeters as their major source of agricultural
revenues.

Another factor which turnad up in the Ministry of Plan’s evaluation of
river perimeters, was that returns to labor per day and/or per unit of
household lator employed were, in some cases, more favorable for dryland than
irrigated crops. The underlying problems here include overall poor use of
water resources with a consequent increase in charges, and poor performance of
the degraded or inappropriate crops or crop varieties used on some perimeters.

Research results presanted by tha monitoring=evaluation unit of ONAHA
rejected thes2 contantions and sought t> demonstrate that rice production
provides greater nutritional security than would be available to farmers
without the perimatars, and that ylelds per labor input are superior to those
on dryland agzriculture. North of Tillabery, the decline in rainfall has
resolvec some of these issu2s in fovor of the perimeters. However, it is
clear that thes naturz of tha 1impact of irrigated perimeter developmant on
househola economic wall=-being remains an unresolved issuse.,

Ury season card2ning is 3 crucial part of household economic strategies in
many areas. Houevar, th2 radicel increase in output due to the new impetus
given these crops, has had a negative effect on some producers due to market
price declines. For exampla, monopsonistic market conditions and limited
storage technoloszies deprass farm gate prices for dry season onions in the
Maggia region. Farmar recojnition of the effect on prices of distance to
market, competition with Nigerian produce, and problems associated with
preservation and transportation mey constrain intensified production in areas
as diverse as Ajzdez (potatoesz)s, tha Dallols (sugar cane and sweet potatoes).,
and tnhe Magcia (tomatoes and oniosns)., Lack of markats definitely limits the
potential of wne2at production, and may be a constraint to the development of
innovative oil and cash crops like sesam2, sunflower, and soy. Lifting of
such constraints will require & conjoint agronomic, sociological and
agro-economiz res2arch and extension effort.

The Tillakaina perimeter (devoted to intensive gardening) has been forced
to face these economic constraints most directly. Tillakina suffers from
elevated pumpiny and maintenznce charges (100,000 F/ha) due to the fact it is
situateo on a river terrace 13 m above the river, and has been hard hit by
market price d2clines accompanying increaced output on the small garden
sites. zZxploitation »f Surspaan markets for green beans has been hampered by
market channel lengtn and protective behavior of European market gatekeepers.,



A long-tarm solution to Tillakaina‘’s problems might be sought through a
regional market study, agronomic research on garden crops with a local market
potential, or partial reconvarsion of the site to a national garden crop seed
multiplication center. :

Laber_Scheduling

Labor scheduling problems st periods of peak agricultural activity are
severe everywhere in Niger. Tha overlap beteen seeding and first weeding on
rainfed parcels, which is one of the critical bottlenecks, becomes especially
severa when the rains fall homogeneously over a large area, On the rice
perimeters, where transplanting may conflict with seeding and weeding of
rainfed parcels, the problems are magnified. Labor scheduling problems are
less severe on the small scale-gardening sites, which are exploited mainly in
the agriculturally slack dry season., Here, the labor scheduling problems are
related to timely delivery of water over a given surface from traditional or
cement wells with limited recharge. There is no absolute shortage of
household labor in most cases, but most recent research has shown that
recourse to paid labor to mitigate periodic shortages is very common.
Research devoted to idsntifying major bottlenecks in particular regions, and
identifying labor saving cultural practicrs or irrigation techniques, should
pay off in increased productivity,

On the rivarine rice perimeters, the problem of labor scheduling appears
to be particularly severe:

1. At tne time of the dry seascn rice harvest which may overlap with
dryland planting’

¢e At the tim2 of tnhe dryland harvest which may overlap with
preparation of seed beds for the rice perimeters;

2. During the dry season when young male household members sometimes
migrats in search of disposate cash income.

On tha Maggia perimeters, the situation is not so problematic. There is
some competition between cotton (a labor intensive crop) and dryland sorghum
in the rainy season. Since farmers are able to grow remunerative cash crops
like onions on the perimeters, and to benefit from stored groundwater around
the perimeters to grow this and other garden crops in the dry season, there is
less labor conflict here.

The problem which has arisen in the Maggia is a conflict between dry
season perimeter production and dry season garden production where the crop
groun on the perimeter is parceived (correctly or not) to represent a poorer
return to the farmers labor than the off-perimater crop.,

On the naw "contre-saison' sites, it seems the expansion of the dry season
gardening most often represents a mere ‘intensification of prior practice
through improved access to technology. Hencer there is less of a labor
scheduling proolem. For women however, their interest in gardening is
constrained bty their duty to perform other daily household chores before they
can engage in gardening.



Farmers® seeming inability to furnish adequate perimeter labor at peak
agricultural periods, and apparant unuillingness to participate in the
collective work of canal and infrastructure maintenance, baffles and irritates
ONAHA cadre. The PIC and PP taams witnessed evidaence of these problems on a
number of systems. Hypotheses explaining so-called "labor indiscipline".,
consistent with the literature include: -

1) this is a re=:.tion to the wholesale imposition of perimters by external
authorities, and or haavy handed managemant tactics;

¢) this is a response to technical difficulties and questionable economic
performance of perimeter systems;

3) this is 2 symptom of difficulties experianced by household heads in
mobilizing unpaid household labor to work on new cash crops for which the
househola has not yet defined acceptable pooling and redistribution mechanisms;
4) it is a response to the fragile land tenure situation noted above.

Labor mobilization or scheduling problems have been exacerbated by
limiting cooparative and technical training to senior men, to the neglect of
women and young2r men. This m2thod of delivery of information is based on the
erronsous assumptions that:

1. These men are ka2y decision makers who wield effective authority
over woman and younger men within the family farm unit;

2. That they will transwit information to these other groups.,

This mathod has resulted in a limited diffusion of technical information and
passive resistance on the part of neglected groups to participate
wholeheartedly in perimeter affairs. Uncertainties about the wisdom of
proposed technicsl themes contributes to tha resistance to participate in
collective agricultural perimeter work,

There are parimeters like Moullela, Guidan Magagi, and Tillakaina where
farmers have even undartaken to extend perimeter inirastructure on their own,
as well as to mzintain thz system. Howa2ver, at the first site it is also
apparant tnat fermers 2mploy agricultural practices that are not only
agronomically incorract but wzctz2ful of their labor,

The locally initiata2g garden sites at 8engou, Nyokoye Touga and Saboula
(Falmuye), or Mombezini, Kaboul (Sirni N°Saoure) are well=-maintained within the
limits of farmers access to technology. In successful cases, technical
innovation seems to be a matter of simple intensification of prior practice.
Access to technology, rather than labor shortages, seom to be the major
constraint on increases in production. It is less clear what additions should
be made given the difficulties in managing somewhat more complex
poly=cropping-systems like those at Ruwana, Djiritawa, or Moullels.



Belitical_issues

The stated objective of the SOCIZTE DE DEVELOPPEMENT is to elicit the
voluntary and active participation of the population in national development
activities. It is ostensibly through this organization that many of the dry
season gardaning sites are to be initiated and executed.

The Societe de Jeveloppemant is however, very young. Among the general
populace and cadre alike, there is considerable uncertainty about its roles
and prerogatives, and there is evidant reticence to take much initiative
within this new institutional framework. The risk of its becoming yet another
directive bureaucratic agency are considerable. The local CVD and CSRD
positions tend to be manned by retired functionnaires, "traditional”
authorities, wealthy merchants, and the like, who threaten to stiffle the
popular voice., Thae dynamism of the various organs of the Societe de
Developpement remain to be determined in particular contexts.

Applied reszarch programs should however attempt to work with these bodies
to strenghten their popular content and decision-making ability, while at the
same time seeking to determine the impact of local political structures upon
the agronomic and agro-economic performance of irrigated sites.,

With the drought and pest~induced decline of rainfed legume production
(particularly in the groundnut zone werae traditional focii for struggle over
resources takes place), perimeters and the garden sites have become a new
locii for negociating control-over resources. Each of the vertically
integrated institutions which have been discussed in the Institutional Annex
seem to have a vested interest in asserting control over some of these
resources., 5ecause of the exguisite partioning of bureaucratic structure and
perogatives in Niger, it may be expected that they will act in ways which are
not in conformity with the agro-economic goals of producers.

Considarabls local innovation and evolution of authority has occurrd on
the perimeters. Peorimataer management committees play the role of intermediary
between thae village cooperative and the farmer/cooperators., They vary in the
way they function depending upon the extent to which the officers also hold
othar local positions of authority: coonerative officership, chieft,
alphabetization agent, teacher, merchant, Islamic teacher, etc. With the
shifting of input delivery and marketing functions to the cooperatives from
ONAHA and the now defunct UNCC, cooperative funds become important;
cooperative officership becomes increasingly attractive;, and one frequently
finds a doubling up of functions between the Committee, the Cooperative and
the CVD.

When doubling up occurs, increased potential for corruption and coercion,
and on tha other hand, for more effective management results. The absence of
political checks and balances in Nigerien bureaucracies accounts for this
paradox. A charismatic responsible leader can thus mobilize the perimeter to
action; whera a corrupt and s2if-interested one can create unhappiness, and
resistance amon3 farmer/cooperators to acceptance of technical interventions
in agricultural prectice. This 15 so because practically the sole constraints
on the bahaviour 5f the cooperctivae coma from the top down: i.e.r, that the
perimeter maintanance feas ars collect2d, and that the technical agents be
able to prasent credible aczounts to the2ir superiors,

N
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ONAHA or Agriculture Zxtension Agents have some interest in developing
working relationships with cooperative officials (on perimeters and the garden
sitess raspectively) since the lattar often knouw more about the social milieu
tnan the technizal agents, and ths agents must depend upon them to implement
successive phasas of the 2gricultural or marketing campaigns. They have
little means of coercion at their disposals nor any particular means of
rewarding tha officials. wnen they zre lucky enough to deal with effctive
cooperative officers, they mzy (in return for some degree of labor discipline)
sometimes avoid policing cooparative management practices that the outsider
might deem questionzble. It would be a positive step if a more positive role
in agricultural extension could be substituted for this political role of the
extension services through th2 on-farm trial and extension program of NAARP.

Effective social controls which prevent conflicts from occuring are most
easily estaolished balow tha village or coop level (i.o. at the lovel of the
irrigation unit on the perimater or the garden plot on the gardening sites).
Reciprocsal labor 2xchange ba2tuean axtendad family members facilitates respect
of watering schedules or apolication of technical themes. If the GMP or
garden section nhead is 3 s2nior family member, technical directives passed
down oy him ar2 more likely to b2 obeyed than otherwise, field operations
performed in synchrony, maintenance charges paid or made up with interpersonal
no cost loans, 2tc. Thare is some incsntive for farmers to follow the leoad of
sector heads, since the latter can sometimes shield farmers from formal
admonishmant for bSreaking parimeter rules. This is especially true if the
sector heaos can establish a tradition of ensuring discipline as defined by
the technical azents.

Resource mznagemant above the parcal or irrigation unit level is sometimes
problematic for local farmars, especially when authority is contested.
Farners anc agents sometimas welcome the intervention of outside axperts in
regulating certain disputes spout technical matters or forestalling them.
Ratner tnan face endless discutes about whether so and so took part of a
parcal or took more thon his share of water, or did not do his share of well
or canal maintenance, farmers cometimes orefers to have rigid unambiguous
directivas imposed from on nish. Some cadre fear that without this sort of
pressure, farmers would btagin to cheat on the rules, especially if the rules
conflict witn hous2hold labor zllocation goals, risk avoida.ices or individual
profit motivations, Allowing the free play of these factors can easily
escalate out of control as it has at Konni and Tara for example.

Arrangments for inter-inctitutional cooperation are few, and cadre have
little motivatian to build inter-institutional linkages. The only existing
structure of inter-institutional adjudication is the administrative authority,
whosa interference in lccal mattars (being unpredicable), the cadre, the
customary authorities, the cooperative offizcers, and the farmers seek to
avoid.

In general, conflict occurs when the goals of interastad parties in the
perimaters or sit2s confliz%t, or when the operation of constraints on oane
group threstens the rezlization of goals hald by other groups. Conflict can
de avoided by csreful 2ttantion to resourcs allocetion, economic return, and
respact for locel systems of authority and decision-making. Site specific
on-farm res2arch should sezk to clarify and find solutions for thesse problems,
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The result of the absence of inter-institutional linkage and litigation
resdlution machanisms, is a diversity of context-dependant political responses
to particular organizational problems, which can have unpredicable impact on
agronomic practice and even the bast programs of applied research and
extension.,
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aVaQI3Ta0 LONGIISSM_PLAY_FQR_IN3AN_AGRQNQMY PRQGRAY

I. INISQQUCIIQN

Agricultural sciantists ara trainad first as ganaral biological scientists
and than spacialize in 3 disciaslina. Thay than bagin to work with a3 spacific
crop or crops in thair resdarch disciplina. Ths tendancy is to immnarss
onesalf in that disciplini and crop to tn3 axclusion of othars. This approach
must ba strongly discouragad in tha INRAN rasszarch proqgramn. If research is to
help rasolve tha major constraints of ths droducer, thaoan it must o9
interdisciplinary in scopa and appliad in practice. FSor aach major commodity,
INRAN must davalop a tiam approach to addrissing major rasearch tooics.

The following saction prasants a lgn3ztarm olan for devaloping a
comprehonsive, intardisciplinary INRAN agronomic rassarch projram for aacn
major crop. Intarmation orasanted includas (1) a description of tha
importance of tna crop 1n Nigar, (2) present staff, (3) a summary of thsp
curreant raessarch projran, (4) long=tarnm staffing objactivas, (5) suggasted
future researcn sitss ands (»5) a sug9gastad intirdisciplinary program of
research to inclucs brasding, agzronony., antomology and oathols9y. Tha order
of discussion of crops will ba millat, CouWp23s sorghum, paanut, riza, naize,
whaat and vazatable crops. R2s32arcn thimes ara identified in ordar of
priority.

Ao BILLEI

Millet 13 tns nost rasistant to draught strass af all carzal grains, It
is the bast 3daptsd to conditions in Nizar 3nd should ba groun in tha lowar
rainfall zonas. It {3 tha most widaly 5srown caraal in Nigar, sown on
approximativily 3.3 millian hacztaras annually, (322 Tabla 1.) Thae only
country in Africa uith mor: 3ar3a in millet is Nigaria wshich avarajgas 4.1
million hactaras annually. Sanslian and su3=Sahalian Afr~ica plants 14.4,
million nectaras of pssrl millat 3annually which 13 the larj;ast concantration
in the worla. Yialds of millat ara low worlduida, and Nigar i35 no axcantion,
with averags annual yialas of aporoximataly 447 kgs/ha.

1. Bcasant_z2ni2c_333ff consists of tnras millat breadars. Tha bregdar at
Kolo is also statian diractor and tha tuo bri2dars at Tarna ar? Associato
Oirector of tna station and Diractor of pilot projactss resnactivaly. Thare
is no agronomist, howsvar th2 sazond braadar {3 23lzo in charge ot tha aqronony
trials sent from Xolo. Thira ara tao many scizatists involved in braeding of
millet, all of whom 23r3 suo’03314 to b3 faollowing tha same res2arch guidilines,

Thera has baan a strony anohasis on studyinj, purifying and distrisuting
local varietias. roz:vir, thy local variatias ars hataro;2n30us, and s3om3 of
them ara also suscaptiols to 1nsacts and disrasas, Thay should oe raplacid by
highar yialding, mzr2 Jast rasistant cultivars ralaasad in tho sarly 1930Js.



{Rafar to Taola 2 for infornz2tion on rainfsll 2on3s, yiald potantial, atc.) It
is the braadar’s rasponsibility to provida Mo and Mi saed for multiplication
and also to adviss on stopping multiolication of susceptible or loss
productive variatias. Tha list of varia2ties in Table 2 is too 9xtensiva for
tha present multiplication structurs,

There 15 an antamologjist at Tarna involvad in administration.,
classification and diracting two 3ssistants in fiald rasearch. Hda has little
personal involvemant in the fiald. “inally, thar3 is also a pathologist
statlionad at Tarna,

2. Proragag_asatf_foc_millat_2t_Iacna

Niger neads only ons full-tin2 sciantist in millst br2ading. This braadaor
should obdtain 3 Pn,C dajraz2 in 2r33din3y and 7jan3atics and ba rasponsiole for
all phasas of hybrioization, selaction, evaluation, testing and initial
multiplicatidn. 3acausa of tha anvirsnmantal and acolojical divarsity within
tha country, a junior "salactionar' whd has raciivad snort-tarn training at an
international contars should 503 lacated at Xolo in the long-term. Hae would
manage the orasaing nursarias for tha s33nior briadar. The {mpadiatg staff
directing tha intaraisciplinery res2arch in millat at Tarna should be:

32219¢ Juonier
Millat 3reedar = full tims Resaarch Assistants
(Xolo and Tarna)
Cer2al Agronomist = part tina in otaar crass Qesaarch Assistant
Entomolojist = part tin? 1in otnar crous R9323rch Assistant
Pathologist - part tina in othar croos Reszarch Assistant

With tha a2xc?rotion of tha d>raedar, th2 2tnir sclentists will also o2
involvad in sinilar tyodss 3¢ r3sqarzh on 3 coodarativa basis with coup2as,
sorghun and paanuts., Rafar to tha s3nart tarn staffing slan in Tabla 3.

Jo Tagtiou.allas

Tha raprasantativi stations, sudstations and points d’appul of INIAN whore
testing of millat should by conductad under conditions similar to thaosa found

in tha major producing zonas 1ncludy :

a) Aastarn ragzion: Tillao2ry, Qu3allan, Kolo and Kalanat$:
b) Zastarn raj12n; Kannl, Tar1a, “Magaria and Diffa,



4 Baszareb._taonics

a. grigding

= Tha progran of ganatic inmprovamint by conpositas and <ynthetics should
be continuad; howavar, racommend introducing more new genatic divarsity into
the populations. Tastinj of 51 ganaration matorial {s encouraged. Intraduca
new diversity in first ysar of tha projact. Selaction will raquira six to
eight yaars before yiald tasting can b2 bajun. Prograss should ba measurad by
the nunber and quality of populations advancad,

= &ncourag2 closa coopzration yith ICRISAT to obtain introductions from
various locations worlduida, and to oasarve and salact additional paraents for
hybridization, Requast jarmdlasm through ICRISAT, millat CRSP, raegionally,
Progress can ba maasurad by a raview of tha nunber of naw accessions obtainad

yearly for fiva yaars,

= Emphasiza sel3ction for 2arlinass foar louw rainfall, strass areas;
Selaect early parents and hybridiza. Prograss can bs 3assessed by tallying the
nunoars of crossas and populations sa3regated for earlinass being evaluated

annually.

= Oevelop a scraaniny tast for s3laction of ganatic toleranca to high

tempaeraturas and drougnt strass, Sujsast using continuous high tamparaturas
during early plant agiavalopmnant with sudolamantal irriqgations, than aliminate
the moisturar, fcllowza by n2asuring plant survival ovar tina., This can be
done during tha hat, dry 33231397, 3Suggast davaloning matarisl cloparativaly
wrth ICRISAT to scra23n larza numdar of accassions. Pragrass c3n b3 maasurad
by datarmining tnas nunbders of 2ccessions scrasned 3aInd advancaed annually for
further avaluatian.,

= Continua dav:lapiny and testing shortar, dwarf millats for intarcropping
systams, Cross toll variatias x duwarts 2 sylact duarfnass for intercropping.
Progress can o2 maasurad by datarmining thi nunbars of crossas 2 seqragating
populations,

= 32laection 2f ¢cold tolarant zanotypas »>f millat for off-season
proauctian. Suglest screaning a ridaly divarsa collastion »f garmplasa at a
location knoun to nava cold wintar tamdaraturas. Tha bast perfarming
accessions snould o9 continued ovaer 2~3 yaz2rs in trials 3and usad as parants.,
if improvemant i3 raguir:d. Projzress zan 52 m3asurad by *the numbars of
accessions s3craanads s32lactad and usad 3s narants in crossas.

b. 45C2007%

= 3tand 2s5tablisnmant 1s a major constraint to incraasad yiald potantial
in millet. dppliasd ftiald rasaarch snould systanatizally addrass the following
variables 1n diffarant acolojical zonas in ardar to rasolvs tha problem of
stand a3stanlisnmant:

a) Praopar data of sa3sdiny’
b) FPraopar d2ptn of :323:¢ciny;



¢) Propar rate of seeding to raduc? thinning tima and s2ed loss;
d) Influanca of varying quantitias of stubbla per hectare on soil
structure and availabls s0il surface moisturs.

a)s b)s 3and c) Variablas should %3 avaluatad in first y2ar of
resaearch across acological zonas. Progress can ba detarminad through a raviaew
of annual raesaarch data.

d) Accunulats varying ratas of studbla in years 3 and 4. Prograss:
Measuramants of soil structura and noisturi.)

@) <ffact of varyiny rouw numdar and harvest of foddar with the
objective of laaving 33 much stubbls as possibla on ths surfaca. Thi couwpea
vines ara cut for foragz and soma millat faddar is cut for foraga, fual or
building matarials.

Suggastad comparativa trials ars tha following) lat M = Millat row, C =
Cowpaa rows and (X) = Rouws cut for vinas and foddar.

M M | b M M M M
(x) (x) (x) (x)
vs.
M M 4 C H M v C NQtz: Recomnandation
(x) (x) (x) (x) is to laava 3s much M
fodder as possibla
V3.
M n M C M C M C
(x) (x) (x) (x)

Tha standing foddar as stubbla will sarva to contral wind and water
erosion and should improva s0il surfaca structure ovar timis. Tha
recommandation is to 303d batwian tna rows >f standiny studbla.

=Zstablish trials as outlinad. Projrass can be measurad through rasults
of stand establisnmant and diftarancas in soil movamant across traatmants,

t) Compara stand 2stablishnant ana yiald rasponsa to planting on 1) animnal
traction built ridjes vs. laval surfacy and 2) animal draun row seeder vs,
hill plantiny on tny rid99s. DJavalos tha faur variablas in raplicatad
exparimants, Ingrovanants in 3tand 33tanlishmant, 3lant davelsoamant ang yiald
results comprisa miasuras 3f sroyriss.

= Zvaluate r2snonsa in millat oroductinan and wstar usae afficiancy (WUE)
witn varyinjy ratas 3f pnospnarus (2), ratas and timy of nitrog3n appliczation
(H) 3and NXP 1nturactions, Implanant axnarinant witn sugjastad variablas.
Yiald rasponsas i statistical an3lysis of "1 x P intaraztions as wall 3%
results of slent 4 so1l anaylysis for AUZ provida maasuras of Drojgrass,

)

ht



= Compare tha placemant of N and P for optimizing usa. Sugqast#d
variables ara:

a) Ganaral broadcasting;

b) B8roadcasting ovar thae hill;

c¢) Sidadrassiny to tha sida of the hill:

d) Placemant of small quantity with tha s23d in the hill or rou.

gstablish exparinant with four application variablas x &4 raps. Prograss is
me@asured by yield rasponss anag plant davalsanant racorded in rasults,

= Comparativa trial for imarovad soil organic mattar contint using tha
following trsatmants:

a) Ramnainingy stubsl3 only as chack:

b) Millat studole with 10 kys uraes to offsart the affact of stubblae;

¢) Gra3an nanur: crop turned undar,

d) 3arnyard manura, Zs3tablish variablas in raplicated plots and
uniform croz. Maasurs yiild and C.M. contant thraugh 501l analysis over §

year period,

c. zntonglaiy

= Assess crop loss 3Ju3 to "33ad Yorar (333hyy2 3ldiaunatalla) by m3asuring
tine of infastation and pravalance in tn? haag; Collact data on nunbdbir of
infectad haeads during tni 333530 and comnpary ylald diffarancas from aquivalant
head sizas of infastad vs. nan-infestad. TAais will require 3-4 s532as0ns of

data collaction,

= Develop axparimants with mathad of chanical 3oplication using diffarant
Spray techniguas. [t has 523n sug33stad that thy larvaa can b3 killad vhan
ins1de the nead oy using hizh voluma sprayers, Resz2arcn should devalop
various spray 3polications and chanical 9232923, Maasuras pPrograss by
evaluating tnu nundirs 2f insacts ranzininy aftar varisus trastmants.

= Undarstand tna life cyzlas and davilas biolag1cal or chamical oracaduras
for tha other important insacts that attack nillat haads such 23 Qysdaccus
Yelkeri (rad beattla jrain suckar), Bhiovatia_infuizata (larqa haatla eating
anthers and flowars) and Baghnoda_intiacrcyata (haatls aating antnars and
flowars), Dasign nathads for control of thass ins3cts, Pragress: Data
collection to compary matnzds zontrol,

“Davaelop axparimants using S10la3ical and chanical variablas to control
the stam borar (dgizana_iznafuiallsd. A4Als33 contral maasuras for L3213
@lagifacnaa (laaf acting 1as33¢t). 3212zt oarasitas for insacts and apply
control vs. varyin; nunbars 5f narasiti; in £3qas. Taest chamical triatments
of diffarant ratss vs., control snould % carri13d dut 3as wall, Projrass is
maasurad by th? 3ucciass 1n r3duction 9f insact pasts,



= &valuata tha millat stover to d2tarmins if insects are baing harbored in
a resting staga which provide naw infastations. If so, davalop control
measuras. <Collact randon samplas of sactions of stubls lying on fiaelds at
varying periods during ths off-ssason., Incubata thaem and obsarve if any hatch
ot 1nsacts. Projrass nay ba measurad by tha positive or nagative
detarmination of tha prisanca 3f insaects.

d. Patnglaay

Study tna 3trciga_sop in visw of finding bioslojical or janetic control
methods. S:zraan lar3gs number of divarss accassions in haavily infasted Striga
ar?a. Obsarve ganatic rasistanc?y and 3i9ns of natural pradators. Nau
accessions witn raesistancy ar avidanca of rasistanc? to striga will provide
evidenca of prograss.,

3.0Q4P332

Tha saecond most important crop in total cultivatod arga in Nigar is
cowp@as avaraziniy 1.7 nillion hactares annuzlly. Sincy? most 2f the cowpaas
arg intarcroppad witn millaet, and thara is thras timas 2as much millet as
Cowpaa, approximativaly ona=third of thy millat ar3a i3 intarcroppad with
cowpaa. Cowp2as 3ra daing produced althar for foraje or for grain. Cowp3as
genarally aocapt oattar to nighnsr tamparaturas and lowar rainfall conditions
than most of tha lagumas., 3S3varal of thy variatias listad in Tabla 2 can be
grosn 1n rajztltons having only 330 =am of annual ralnfall. Adlso nota that thara
15 & wlda ranza? tn lanstn >f Jrowuth cycla fran saading to harvast,

1. Bcaiaa0t.aznier.staff for cowpizs consists o2f ona braadar who i3 3lsd
tha Head of tha Jsoartnint 5f djronamic 9s523rch of INIAN. Prasantly, ha is
being assistad oy ressarcr 3ssistants 2t Kalo and Tarnia and ajranomic support
fron thne PARA azronomnist,

2. BCQR232i_333ff_far_gas2223.a33.%9l¢

A full time o5r3adar is niaded for cowp23s and should sventually obtain a
PhD degrae 1n brajzaing and ganstics. M2 should diract 3ll rasaarch in
hybridization, s3l2ction, avialuation, tastinj and nraliminiry nultiplication.
A junlor salactionar, givan snort=tarm training at an intarnational cantar,
should ba assi3nad to Tarna a3 s3nowun i9 Tadla 3. H» wauld racaive all
protocols and axnparimantal 3263 from tha 33nlar brazdar and would conduct thae
resaarch as instructad., [n th? {nmadiaty futura, the 3taff directing tha

interdisciplinary rassarch in coup2a at Xola should inzludy



Sz0iac ' Jduniac
Cowpaa braedar - full tims Raszarch Assistant (Kolo and Tarna)
Legume Agronomist - part tims

Entomologist = part tina

‘Pathologist - nart tina

All sciantists, axzept tha braadar, will ba involvad in similar
cooperative rasaarch with nilli:t, sorghum, and paanuts.

3. Iastiog_sitz;

There ara a numbar of INRAN locations whers cowpaas hava b¥an tasted in
the past. It is suj32s5tad that resasarch on aight sites that rapresant the
major cowpaa proauction araas would ba amnla. Thay should ba:

a) dastarn rajion: Tillaosry, Duallam, Kolo, 3angou
b) Zastarn r2310n: Konni, Tarn3, Magaria, Oiffa.

4. Basaargn._looiszs

a. qcaadins

= Salection for 2arly maturation in coup2a fcr limited rainfall areas
should be a priority. To datarmina progress in this rasaarch, maka an annual
revisw of nunbars of crass323 and 335r33ates for lifa of thea projact.

= Salection for tolaranca to hsat and moisture stress in divarse garnm
plasm i3 a s3cond priority. Tnis would inorova variatal stability. Svalusats
by the numbar of salictions 3dvanzed annually,

= Salection of ganotypas with cold tolarancs to adapt to wintar crop cycla.

= Salection for indatarminata flcwar tysd for longar 33ason whan raquirad.,
and for bettar racovary ability after drousnt streass, atc. Numnbar of
selections maag? and rats of advancamant touard us3y as variaties arag
determinants of prograss,

= Encourage INRAN to obtain divarsa cown?a garmplasm from ICRISAT and tast
it for desired agronomics, 4i32333 and insact rasistant characters.
ICRISAT/IITA oraading objactivys includa incornoration of resistant 3en2s to
tha major insact pasts of coupiras., Tn2rz 2ar9 12,200 accassions in ths world
cowpea collactian, Sona will za3rtainly %9 of intarast to Nigar. M3asurs
Prograess by th2 nunbar and orijin of introductions and new oarants annually
idantifirad.



b. 4grgpany

= Continua yiald trial tasting on rasaarch stations, on-farms and in
collaboration with ICRISAT. 3Zvaluata rasults, statistical significanca and
coafficiant of variation., Ra3visu annu2lly for lifa of tha project.

= Design axparimants to maasura the watar usa afficlancy, light
intarception and compatitiva ability of spriading (prostrate) vs. intermediate
vse. @ract growth habits of couwpaas. Measur2 dagraze of WUS with variable grouwn
cover dua to dagres of vagatation. Raview annually for four yaars.

= Zvaluata tha influanca 3f cowpaz3s on nillat and millat on cowpaas by:

a) Rotation o9f sola crop vs. intarcronping for optimization of legums
affect in variable rainfall zones. Compara plant deavalonpmant and yiald over
rain fall 2ones annually.

b) Gaomatry (plant structura) of cowp?3 with prostrate, intarmediate
and eract vinas 3and of tall and dusarf millat cultivars. (Datermins which
combinations of millat and cowpaa ara most coImpatibla and non-compatibla.
Conduct for 3I=4 yaars.

¢) Shading influanca of millet on cowpasa yiazlds. Use haavy canvas,
wood or matal shalters to raflact light for various time oariods and maasura
transpiration and photosynthasis with and wuitnout shadi. Design shade and
record lavals of transpiration and phatosynthesis with and witnaout shada.
Conduct thiss 3xparinant ovar thy lifa of tha projact.

a) fnotosyntnatic activity compar3d t2 nitrogan fixation rata of
cowpaas baing intercropp2ds, M3asura both raspinsas with couwp2as intercroppad

and in sola crop stands.

2) Application of phosphorus to tha counaa crop to avaluata tha
effact on tne millat craop. :valuata wnathar nillat i3 rasponding to P in
cowpea rows as comparad to nillat in s0la croo traatmants, Compars rosults
ovar a two ya3ar p3rind.

c. 203enQlagy

= Javaelap axparinants to datarminag tha bast timing, dosaqa and tima of
dpplication of tha chamizal for control of tnrips (Yagalyrethrios_sjoztadti).
Also scraen for Janatic rasistanca. M33asuri tny raspons? in controlling tha
thrip infastation in tha diffarant treatmants by counts, danaqga and final
yisld. Raview ri3s3ults annually.

= Jetermina tinsg of chamical oapplicatian to control the virus transmitting
aphid (Aghis_graggivaca)e. Aalsd szra2an for 32n3tic resistance., Maasurs dejrae
of reducing aphid sonulations., Ravias rasults annually.,

-~ Screan for 4anatic rasistanc? and axparinant with chanical control for

tha grain waivil (orucha’; Lglloz20rusnys miculatyi) wnich attacks and
parforatas grain. Maasura projrass in finding an affactiva control in storad

grain, Raviaw annually for fiva yaars.,

L&L/W



de Pathalagy

= Study the mode of infaction and psossible ¢ontrol of the bacteria

| (Xa0%bemenas.Caneastris spe. vinisola)e Raviaw tha mathods proposed and
" testad. Daetermina projgrass achievad to data.

= Determina 2 mathod of evaluating counaa garmplasm for tolarance to
3tciga_s@e. Assass mathods usad and nunbars of naw accassions testad annually
to detarmine rasaarch prograss.

C. 308aHUY

Tha third rankad crop in Nigar (basad on area sawn) is sorghum, which is
planted on 1.1. millioan hactaras annually, 3s notad in Table 2. 3orghun
normally has a higher yiald potential than 2ithar millat or cowpea, and is
reconmended for rejions having highar annusl rainfall or irrigatian, Ths

' local populsation prafars millat, which has 3 mora desirable flavor than
sorghums Tha flavor in sorghut i3 influencad by lavel of tanins in tha
$93dcoat. A3 3 rasult millat h3s movad int»o many highar rainfall zones that
ara better adaptad to sorghum.

1. Brasiant_sanigr.staff includas a sorjhum braider who is 3also the
ODirector of tna CNRA Tarna r2saarch statisn, and tha aexpatriata sorghum
breeder who is also tna acting Tsam Leadar far ths Purdua-Alabama university
scientists in Niger. The lattar also raprasants INTSORMIL intarasts in
Nigar. Tnera i3 ona r3sszarch 3ssistant in Tarn3a and tus assistants in Kolo
supporting tnas oraading rasazrch. Thara ars no agrononists working with this
progranm,

2. Brcoressd._staff_for_serahum_3t_larns

The tutura of th» s32rghun arazding projram in Nigar is in doubt., The
prasant Oiractor at Tarna is liaving for faur yaars 2f study toward a PhDd
degrea at Purduis Univarsity. Tna a:satriats braadar has asked to mova out of
tha sorghum position to spand full-tima as Tian Laader. Purdua has bSaan

» s@arching for a raplacaimant axpatriats braadar to diract th2 sorghum braading
program at Kolo. Nons nas o94n locatad to date. 4 Nig3rian sorghumn breader
is sorely naedad to fill tha position vacatad at Tarna,

Tha projact dosiyn taam razommands that na 3xpatriata breedar be s33nt to
Niger to taxa thi placa of a Nigariasn sciantist. The oxpatriatasa breodar will
however coordinata br3sding progrons to whizh Nigarian brasdars ara assignad
and ara activa in resaarch., It is racommendad that ona of tna thrae millat
breeders be transfarad to tha sorghun 5ra2d4ing orogram. A junior saleztionar,
followiny snort-tarm training 3t an intarnational cantar, should ba assigned
to monitor tha sorgnum or29ram at <olo. ThA2 niar tars 3taff diracting tns
intardisciplinary rassarzn on sorjhun at Tarna should 53
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Sorghum braasadar = full tinms Ras9arch assistant (Xarna and Kolo)

Cercal Agronomist = part tima
Entomolgist -~ part tima

Pathologist = part tinma

All sclantists, axcept the breadar, will be invalvad in sinilar
cooparative rasaarch proyrans for millat, coup3aas and pa2anuts.

3o Issting.sitas

Testing sitas prasantly baing usad for sorghum ressarch trials adequately
raprasant tha zons of conmarcial production. Thaisa locations ara:

a) Aastarn ragion: Lossa, Xolo, Sangou and Kalapata
o) Zast3rn rajion: Konni, Tarna, Magaria and Diffa.

4. 33393cgn_toniss

a. 3dcaglins

= Zvaluata tha 530 Nijarian acc2s3ions in tha following annual rainfall
environmants: 3UJ an, %392 am, ?2)Jmn, and on dunas, wall=drainads, rivar
recession and pudalad hoavy soils. 211 availabla commarcially cultivated
variaties should 52 includad 1n thasa tasts. Tast variatias avar two yaars
and two replications usiny thraa ros plots, Ad3ptad ganotynas should surfaca
by location. Ravizw th2 lacations whara t2stad, d3ta collactad on sacn
accession angd thiss 33lectad of 1ntarsst to furthar raszaeaarzn and extoniion.

= Continua tnz population imsrovamant orogran usin: randonm mating and
recurrant sa2laction mnatnods. S1scontinua pr3sant hydrid sorghum brasding
progran sinc2 tn3 prasent braadirs arz l23ving ths program. Tha s3ad
multiplication program will not Ha ably to zonsidar multiplication andg
distribution ¢f hybrid sorghum or millat variatias during the lifa of tha NCR
projact nor NAAR?, A limit2d scientific affort should continus to devalon
available parantal matarial, and to sslact local and introduced sigragation
populations. For avaluation purposass raviaw numdars >f diffarant populations
devaloned and sajreyating populations advanzed avary tuwo yaars. Tan yaars are
requirad to raacn nultiplication from tha original crass.

= Continua various innaritanz2 studias far janatically controllad
c¢haractars of s0rjhumes 3Savar:l Nigarien and U3 graduats studants arse alraady
involved 1n fiald rssaarch stuciss., Raviaw th? 43t3 ganaratid and rasults

publisned bi-annually.



be. AgrgoQny

= Continue ths various variatal yiald trisls dasignated for spaeczific
ecological zones and dissasa and/or insect 2valuation, Zvaluata rasults,
statistical signifigancy and coafficiant 5f variation. Raeviaw tham annually
over the life of thoe nrojact.

= Daevelop axpariments to maasura stand 3stadlishmant and watar control in
high rainfall and undar irrization on haaviar s>ils. Tha variablas axaminad
should includs furrow vs, tiad=-ridga vs. lava2l surface. Stand astablishmant
is also a common prodlam sith sorghum. Rasazarch on tnis thame has bagn
initiated at Kolo. It should ba axpandad ts sthar ressarch stations aquipped
to davalop thasa variablas. To ma2asur? prograss, avaluata plant numbars and
yiaeld responss amony ths variables 59ing tastad. Raviaw annually and continus
into tha sezond phasa of NiiiP,

= 3tudy tha 1nfluancza of pnospharus (P) and nitragan (N) fartilizers and
tha NXP intaractions an sorghun production and satar uss efficiancy (WUZ).
To evaluate reviay tna statistical analysas of thasa variables. Continue tha
pragran for thraa yaars.)

= Evaluate ths 2ffacts of dstas, r=tes and dasths of s33ding sorghum for
optimum stand astaolisnnant., Sorghumn, lika millat, suffars yiald loss from
reseading to obtain provar crao stands. To m23suri prajrass in this progran,
compara results of stand astaolisnnsnt and yi»ld azross traatmants. Ravieuw
rosults annually for 34 yi3ars.

c. an0f212i2.y

= Study possiocls tachniquas, eitnar ganstic, chamical or biolojical, to
control tha followinj insacts ceusing damaga to sarjhun, a) stam 93rar
(gaiopachia_ianafyialia), hassian fly (Cani2rinia_secianigela)s stsm fly
(Atbaciggoa_sa) and haad bujy (Zycystylus.s2 o C21eyledza_sa). Tha lattar is
baing studiad by a post-doctoral studant fron thy US at ths Tarna station
during tna presant crop ssasor, To a3valuats tnis orogran compara the mathods
being appliad and 3analyzae tn2 deta baingy accunulatade Reviaw rassarch rasults
annually.

d. Batholaay

‘ = In cooparation with thy hbriader, davilos a3 collaztion of local and
introduced sorghum varietiss knoun to havi r2sistanca and suscaptibility to
long smut (Iglvy@ai2acium_2hc2n02232il)e Cr3ss thaes2 parants and obsarvs tha F1
and F2 Janerations to Jatarmin2 jJanetic inharitanca of tha charactar: thy
braedar can maintain thy rasistant sro33any in tas braazdin) osrojran. (0nsarva

tha nunbaer of accassions 33l2cted and 439r22 2f rasistanca.)



0. BEANVIS

Peaanuts ara rankad fourth in impsrtanca among major crops in Nigars, being
sown on 100 to 150 thousand hectaras annually. The central and aastern
ragions ara tha primary produzing zonas. Avaraga yields are vary low (200-3G0
kg/ha) for the variatias prasantly baing groun, and substantial yaar to yaar
fluctuation in acri’aqe indicatas thas prasenca of soma agronomic problenms.

1. Pcesant.itaff for peanuts consists of a paanut Sravodar and a raesaarch
assistant locataed 2t Tarna. This is a good location for th2 main breading
program.

2. Propaawd_statf_for_oeanuts_ 3t Iarng

A paanut salactionar, 3aftar short-tarm training at an intarnational
center, should ba placed in charge of tha paanut br23ding programn at XKolo. As
for the pravious cropss tha protocols and praparad exparimantal nursary saad
will b2 sent from th3 sainior brzeder, and th2 axparimants in tha wastern
region will oe conduct2d by tha salactioner.

for the immadiaty futuras, tha staff diracting tha intardisciplinary
research on paanuts at Tarna s3hould includa :

32112¢ Juniarc

' Paanut braadar -fyll tin: R3s33arch assistant (Tarna and KXolo)

Agronomist = Lagumas part tin:

Entomologist

Pathologist

In addition to tha hrasdar, raprasantatives of the othar disciplines
should provida rasaarch supnort in tooniecs ralating diractly to thair fiald of
}axportisa.

|
b

3. Testing sitas for pasnut- ara:

a) Wastarn rajzion: Kolos, 32nqou

b) Zastern rwji10on: Kowsra (fanni), Maradi, Magaria. Thasa locations
are all within tha 1sohyatas of 4C0=73) mm annu3al rainfall racommandad for
paanut production.

b. d2322ceh_tgaiss

a. 3ri9diaaz

“Continua soliciting introductions fron ICRISAT, Paznut C23Ps an- within
tha ragion for 1ni1tial scraaning nurcsarias. Z=valuators snould absarvy tha
numbar of newly salaztaa dzrants in hySrids., 2avisu tni progran avar, two
years.

i
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= 'Devalap F1 hybrids and s2l2ct individual plants using tha padigraa
system from tha F2 ganaration onward. Evaluators should obsarva the nunba2r of
Crosses and sejre¢ating populations advancad.

- Saelect for aarly maturation for lowar rainfall reglons., Raeview tha
numoer of crossas 3 s23jraj2tas for 3arly maturation advancad in the program.

= Salact for croujht stress by 2arly and lata planting dates in tha lowar
rainfall zona and for 9034 stand astablishnant, A4ss3ss prograss by
detarmining nunoars 5f 33lactions with good stand astablishmant rasults.
Review thae projram annually.

= Selact for ganotyass having thy charactaristic of clinging tizhtly to
tha vines for 23333 in pulling sithiut loss of bodas. 2335355 thi numbar of
populations provan battar than tha local cantral, and ravisw the program evary
two years.

D. AgrgonQay

= Continua adantation yiald tssts for 33lactad advancad linas and
variratias. 7For avaluation puroosss, a33?ss nunbars of locations, statistical
pracision of data and improvad linss vse. lacal control, and ravisw rasults

annually.

- Evaluate tha thra2 ra2connincad cultivars, 55-437, 47-18, 23-206, and
sevaral of tha mara provising nau selactisns at variabla, within row spacings
of 2J to 63 cantinatars, and the standard 20 ¢n H2twasn rowus. 4Y3asurad numndars
of pods anad total yi1ia3ld, To nm2asurs Jra7r233, ravisaw tha rasults of pod
numoaers and tctal yialds/plant and yiald/rau annually.

- Compare tnry2 ratas of phosphoruss, hijh, reconmanded, and low in a
replicated axparimant using tna nijhast yi3lding variaty and ad5sarva
diffarancas in yi2lcs parcantajas 2% aratiin and a2il conatant. Evaluata tha
yiald results 3and pracisziaon of tni rasz33arch to da2tarmina prograss,

= Daevalop 3 si1milar a3xp3rimnant a3 tha 2ra2vious one, hut substituts
nitrogan. zveluata thia sasn? paramatars. To n23sur3 prograsses avaluate tha
yield results~3nd orizision of thiy rassarch., J3tarminay aconomics 5f highar
rates 2f N.

3. zateralazy

= Zvaluats availasls sarmplasm for r2sistanca to tha rosette virus carriad
by aphids (ignij.araz¢iyara). To datarminiy oragrass, raviaw ths nunder of
accasslons avaludt21 and numharr 3psarvad to %3 resistant,

= Q0atarnin? tna timna of nmajor infastation 2f thia aohid and svaluata tha
effact of tinaly sorayiny with tnidctizigase. (Raviay timing of tryatmants and
lavaels of contral. Pracisioan >f z35licaticas datarmingy laval 3f infection,
Raview oi-annually.)



de. Rathalagy

= Evaluata this garmplasm for leval of infaction from Carcosporiosa and
rust diseasass and provide tha rasistant parants to the breadar for
hybridization. Detarmina numbar of accessions avaluated and rasults obtained
evary two yaars for gvaluation purpoasas.

E. BICS

Althouph tha presant area of ricas baing soun is only 20 thousand hectaraes
annually, tha GON saaks to graatly axpand this araa in new irrigatad
parimatars along tha Nijer rivar. Ric2 production is dividad into a main crop
s3ason when 13 thousand hactarss is plantad and tha off-saason whan ? thousand
hactaras is planted. Tnae rice arsa 1s also divided betwsan approxinativaly
6000 hactares of paddy rica grown in shallow watar on diked parimeters, and
floating rica of twc types:

a) Shortar stan groun in D.5) em and
2) Longar in 430-150 ens of wyatar alony rivars and inland lakas.

Thara are tuo rice spacias: Qrygza_zativa L. and Qryza_glabarriza 3teud in
dest Africa., Tragitional variaties of both spaclas exist; howavar, tha
Qa533i¥3 tyopes ara supsrior yialding and mora dissase rasistant, thus 23

dacline in g, _3la22rccin;.

As noted in Tasl? 2, 3l]l of tha orasantly cultivatad wvariatias ar3 quita
old, having oa3n 1mport23d from ma)sr rica ar33s throughout the world. Savaral
of the variatiai, osth paddy and floating, hava 73294 yiald potantial with good
managanant yialding 3-9 tons/ha in sxparimantal trials. A variaty has now
bean identified 5y tha INRAN rice bre3dar that i3 mara suited to dry saason
cold. It has ampla tolarance to louy tanparaturas, wind and cold sater. In
Niger, tnes9 conditians are2 r3strictzd to th»s Tillabary ragion. Howavar, tha
late floweriny pariodicity of this variaty 2ftan causas pollan starility
becaus2a of tha arrival of hot wincs. Coo2p2rativa risg1on3al cold talarant
trials are baing racaived from Sanagal.

1. 2rea2nt.statt for rico 1ncludes a3 braedir 3nd a rasaarch 3ssistant
located at <olo (Niemay). Thrie rice tachnicians from Japan 3ra working with
tha program 33 plant patnolojists soil sciantist, working specifically on soll
svolution undar tniy influancs of organic mattar, 3and microbiolagist working on
tne N=fixing prodartias of izglla,. sp.

2. Rropgsad_3satf_fac.cic2.at_%Xola

Near tarm s3taff dirscting thy intardisziplinary raessarch on rice at Xaolo
should includa :


http:eCio011.II

daniaec Jduniar
Rice braadar = full tima Resgarch Adssistant

Agronomist=-zerasals oart tima

gEntomologist

Pathologist "

3. Iagtina_sitas

Thare is minimal ricza research on INRAN Ixpariment stations. Most of tha
trials are conductad on tha batter farmers’ fialds in the rica parimatars.
Tha locations aextand along ths Nigar rivar fron Tillabary to Say. These trials
are mostly monitor2d >y ONAHA thrsuzh an INRAN tochnician who livas and works
in the assiynad perinatar, Tha protocols and saad 5f naw antrias ara 3ant aut
to then fron kolo. Sead of any local variatias, fartilizaer, 3tcs, are provided
by the local coopsarativa, Followiny is an axamola of tha trials conducted on
a parineter cooparativa: Tha tachnician 3s5s3i3n3d to tn? parimetar of
Nanarigoungou naar Tillabary w3s intarviawv2d and ha prasantad tha protocol for
tha following trials:

= farly cycla rica variaty trial - 12 ontriaes

= Madium cycla rica viriaty trial =~ 10 sntrias

= N fartilizar trial using A4+, NO3= forn;

= Cold tolerant ragional trisl = 4 antriss

= Plot s120 135 % rowus x 10 m x 4 rips harvasting 4 center rous.

Mora friquant visits by thi braacar ts tha tast siteas is stronqgly
recommanded. Station diraztors, technicians and rajional parsonnal for all
INRAN raesearch projests axpress this cancarn, Tachnicians ars sant protocoals
to conduct the trials, and are aex23ct3d to raturn tha rasults to the projact

| leaders. Howaevar, thay raraly, if evar s32 tha raessarchars during the crop
[ 3aason., How can they intarprat tha rasults if thay havan’t visitad tha
- trials? If a rasszarcner cannot visit his trials at l23st tuica 2 yaar at a

given location, thay should not b2 plantad.

4 B23a2Ceh_trnics

8. graiding

= Raquast nawar, advancad or23ding linss fron IRRI/?hillininas, for
dwarfnass, 300as tillaring avdility, haad siza and typas, disaas? and insact
resistances and scr3sn this natsrial in thria lozations, Tillabary, Kolo and
Say. This intarnational csntar has 4davilooad a large zollaction of oramising
genotypas containing tha 3bovis miantionad Charactaristics, For avaluation
PUrposds, datarmina th? nunbars 5f accassions avaluated and salactions mada
’ for advancanant as wall 35 tha nunbars used as parints 1n crosses.

|
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= lontinua craossas amang and batween janatically diverzs cultivars of
indica and japonica biotypas. Far avaluation of ressarch prograsss review
nunbars of crossas mada and diversity of parents.

= Screan tna introductions from IRRI for suscaptability to Manganesa, Iron
and Aluminum toxicity in floodad soils. To evaluate rasaarch progress,
evaluate numnbars of accassions tastads, laval of rosponse to minarals and total
yield responsa of replicatad cultivars. Attantion should be paid to tha
statistical proecision of rasults.

be AJrongry

= E€xparimsntally avaluate plant rasponsa to thras nitrogan ratas ¢ currant
recommandation, 50 k3 N/ha lowars, and 53 N/ha highar than the currant
recommandation., Also usa thraz variablas in timne of application: 21,42 and 43
days after planting. Maasura tha offact of ratas and tima of application on
yield and the parcantage of protein in tha 3rain. Measure yield rasponsa,
statistical significancs and coafficiant of variation to datarmine resaarch
Progress.

= Design an axd3rimant in 2 haavy p3addy soil to conpara the diract affact
during tha crop s3ason, and residual affect ovar fiva yaars of tha followin)
ona=tima fartilizar applications: no Phasphorus, 30 kg P205, 30 k3 Tahoua rock
phosphata with 334 acidificatian, 2) k3 P2J35 without acidification, 1) ton
barnyard manuras, 2J tons of hYarnyard manur2, This would 9iva a claar
comparison >f residual r3saonsy and croas n294 for Phosphorus., For avaluation
PUrposass, conpara y1ald rasponsa and plat sbsarvations svaer time and raview
rasults annually.

= Ravieu tha list of availabla harbicidss and salact thosa that should be
Ixparimentally tastad for control of thna major wazd spacias in thi standing
rice crop. Ravieu the data collactad and racomnandations made foar chamical
product and rats of apslication annuz2lly.

ce Zntangleay

= Evaluats &ll local and 1vtroducad garnslasm 3t tha Nanarijoungou
location for tolerancs to whitafly (3)ayrosy223vs_indigus). Writa diractly to
IRRI, attention Zntomologists, 3xplaining tha nied for rica cultivars rasistant
to white fly infastation., Zvaluata th: nunSars of azcassions screanad, laval
of 1nfaction and salactions advancad for furthar tasting in ordar to 3ssess
research prograss,

= Screaen thy garmolasm for rasistanco ta stam borar (Chilo_zacgoniys) of
rice ana also requast rasistanca from IRRI. Svaluats farmplasm tasted and
results of obsarvations as comd>3arad to thosy o20tainad oy IRRI.



de RPathelagy

= Locate a high moisturs sits known to hava h2avy infection of tha fungus
pyriculariosa (Pycigularii_gcyzgz). Systamnatically screan tha local and
introduced garmplasm for rasistant qualitias that can b3 usad in tha braading
program. Also scrien for rasistance to tha bactaria (Zanthomonas) which can
reduca yiaelds of rica.

FeMAILE CCORN)

Tha total annuil ara2a sown to maiza is approximativaly 7 thousand
hectaras. Most of this crop ara2a is locatad on daans, fartila vallay soils,
cuvattas and tarraces. Thasa zonss ar3 in tha %09 mn isohydta and most arg
irri1gated. Th2 lar;3st 2:r3a33s oare in tha Miam2y and Dosso rajglons., The
optimum tamparatura for ranid garmination and stand astablishmant of maiza is
28-30 degrees C. Maizs produztion is most conmon in the a2ff-353ason and the
major consunption occurs in th? lsts milk to 9arly dough staga. The only
rejistarad variety, P3 Kolo, natad in Tabla 2, is 3 flint typ2? corns, of short
statura (1.5 m) and cycls (99 Jays). It has an optimun yiald of 30J0-4000
kg/ha.

1. Bcesant_332ff for maiza includas no Migarian sciantists;, howevaer,
short=tarm (2-3 yaar) oxpatriats tachnicians 3ra working with mnaiza trials in
Kolo and Tarna,

2. Proeesed_ataff_for_72i:2

A major salactionar s3hould b3 assiynad to dir2ct the rasaarch, “or tha
present, a student uith 2-3 yasrs of agricultural schoosl or 2 3,5, dajrae
could ba sant to CIMMYT's naiza braslding shart-coursy to loarn Sraeding
tachniquass as33n212 saad to dring to Nigar and callict nublications of
intarest. Upon initiatiny tha progran of ore3ldiny and ajgrononic raesaarch, tha
expatriate braadir uould assist in davilaping thae quidalinas for axparimantal
nUrseriss and divaloo orotocols for dasignatad rasrarcn 3itas.

The rasaarch thanas for maizi nust ba davalopsd after initiating scrasning
nursaries of 1ntroducad garmplasm at savaral locatiosns witnin Nigar,
Normally, tha optinum LAI (L3af Ar2a Indax) for m3aize should coincida with ths
onsat of grain davalopnant. To ansura this, ra323rch on s3eding datas, ratas.
tillaring aoility 3and fertility lavals will 02 raquirad. Prograss c¢an 03
maasurad by numbars of accissions scraanad, locatioans whars testads, and
recommandations from tasts. Tast tna garmnolasn {n s¢raaning nursariass for tuwo
years and in yield trials thz third yaar.

6. WHEAL

Tha wshust 3ar3a in Nijar varias s2tusan 100) to 250) hactaras annually and
is concontratad arimarily on snall irrijatsd surfacas. Tha major rajiLons
Prasantly growiny wniat ary Tahoua (¥i2ita), 4aradi (Madarounfa), Lindar (Goure
Myrrian), 01ffa, and Ajad3z. Tha avirajar y1alids ranga from 1239J)=3030 kna/ha in
tha diffarant zonas. Tni anly variaty rajistaraa far priguction {5 tha old
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french variaty Florenc? Aurore, notaed in Tabli 2, which was introduced from
Tunisia years ago. This is a tall, aunlaess variaty requiring approximataly
100 days to maturity. Undar production conditions greatar than thrss tons,
this variety will lodyge. Otnar varietias such as Larna Rojo (Maxico), Dar
Bata (Nigeria), Tousson ax aN4 (Morocco) and “Maxipak or Siete Carros (Mexico)
hava been introducad and tastad. Maxipak has given good rasults. Tha
varietias from Mixico and Morocco, listed adova, ara sami-dwarf and hava yiald
potentials of 6030 k3s/ha withaut risx of l3adjing. R2commended 323ding rata
is 100 kg/ha in hills 15 x 15 cm or tud rows saadid on a ridge J4ith 0 cn
between ridgis.

1« Pregant_staff for whnisat includas no Nigarian sciantist, Thero is ona
short=tarm (2-3 yaars) axpatriats working with wh3at at Kolo. It has bean
recommended that they contact CIMMYT far garmnplasan,

2. Prom2sad_ztatf_fac_wnizat_at.laraa

A wuneat salactionar snould pe assi;ned to diract wheat rasaarch at Tarna
which is naarar tha araas 3f production. =a2r the presant, a studant with 2-3
years of agricultural traininj; or a 3.S. d23r22 shauld b2 sant to tha
short=term uwhaat ora3ding prozren at CIMMYT/Maxico. H? would receiva
classroom and appliag fiald instruction and narticisats diractly in tha wshaat
braading projram. rfy uould hava oppartunity to salact garmolasn of intaraest
and all pertinant publications for usa in *igar, Soacific amphasis for tha
past six yaars at CIMAYT, nas Sa2n 31323d on briading tropical whaats with
reasistance to nijh tinparaturas and 4152252 npradlans that sccur during tha
flovering and jrain fillinj; psriszo. CIYMYT ancourigas countrilss, such 3as
Nijer, to raguast this nurssry for scraining in tha lozal anvironmant,

It raquasted, o CIMMYT wh2at scientist would visit tha nursariszs in Nijer
to gdiscuss and aszist in ra2sdlving 2r234in) 3nd 2raduztion orodlams relatad to

wunaat,

Thara is no na2d %o davaloo r2333rch thamas for whiat at prasent., It i3
first necessary to riquist and scraan armplasn in the wnaat zonas to idantify
tne constraints to production, Pragrass can H3 m3asur2d by revieuing ths
nunbars and origin of guarmplasn tastaag, lozations whara tasted and
recommandations forthcoaminy annually. Tast tuo yrars 3nd davilos yiald trials
the third yaar,

e YEGRIABLZ_ 43223 (H0RTICULTURZ)

Althougn tna rzacorded 3rja plantsyd to vagatably craps rangaes batwaan
1500-3200 hactaras annually, tnasa produca ara imjortant {n leccal consunption
and provids casn, rorticultural crons ar3 orinarily groun o2n smnall {irrigatad
surfacas. Thars arz 33var2l craps to which o ralativaly largs 3r33 is devotaed
such as Onion, Tanata, Potatd, 54372ta2tatos, 2tre,

-alaft inciudss no Nigarian 3ciantist sorking on 231q3tabla
hort=tern (c=3 yyar) ax3atridty tachnician coanduz in3
2r33s at Tarns,

Ve Brasaos_lus
crops. Thara 15 »
1

trials on vasatabla



2. Bropasgd._statf foc_Va3atabla_sraos_28_Tarna

A Nigarian sciantist trainad in Horticulturs should be diracting the work
at Tarna. If thara is no one availabla with ths spacific training requirad,
it is racomnanded that a studant with 2-3 y23ars 3f agricultural training or a
B.5. dogree ba sent during tha sumnar mantns to a dorticulture Departmant at
an Amarican Univarsity for appliad training in vejatabls c.ops. Prograss in
developing a program of horticultural rassarch can ba marasurad by reviawiny

the numoars and origin of garmplasm tasted ovar tuwo y3ars, salactad and placed
“in yield trials tha third ysar.
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I. loplemgntatian_Taala_far_3gropaorig_Rasiaceh

loeyl

Millei_dceadios
Hybridization w/nau Janatic

divarsity.

Obtain introduction tnrouzh
ICRISAT, salact nzw parants
tor hybrids.,

Selaction for 3arliniss,

Javalop dwarf millats for
Test for taenparaturas 2
drought strass

Scraeen & saloct for coly
tolarancs

Jillas_Adacenary
Initiata datass

of seading

ratas

N4P metnads of apoli-
cation

laaving 3
for

Conparison of
harvasting stuoole
erosion control

Influence 2f studbols on sotl
structura 2 moiitury
Stand estanlisnnant
comparisons wu/aniasl
& ridja varianlas

NsPsr 4 Nx? ratas

production s wU:

Conpara impros2a9 osrganic
w/stubla plus

Jildat. cnlenalaiy
Crop loss fron hasa oorar

Biological % chanical
2t stem oorar
Evaluats insazt 1nfastation

traztion
wnfluiznca on

nattar
torns of fartilizar

zantrol

Quiaul

Nunber %2 gquality of populations
advanced aftar five ysars.

Numbar of nau accessions yaarly.

Numbar of c¢rossas and sagragat-
in3 papulations for asarlinass.

Numoars 9f ¢rossss 3 sagrasztas.

Nunbars of accassions scrasnai
and advanced annually,

Nunbar 3f accassions scraeanaid,
s3alict2d and crossed.

{ dastns R3sults oavar acslogical zonas

Rasults 3nnually ovar yaars

jacoand zontract pariod

Reviaw data zsollictad annually

Annual rapoarts o2f arsjrassi

Raport 2f findingys

Iipa_Fcana

Jaqgin yr.i

10 yaars to
multinlication
3ogin yr. 1
Raviaw yaarly
for 5 yiars,
83gin yr 1
Raviasuw
bi-annually
3agin yr. 1
Raviaw annually
Jagin yr. 2
Ravisw annually
saq9in yr. 3
Review annually

2agin yr. 1
Raview rasults
annually

315in yr, 2
Reviaw rasults
annually

323in yr. 3
Canducet for 3-5
4rs

313in yr, &4
(nas contract)

Raquiras 5 yrs

Jegin yr. 1
Raview annually
for 4 yrs

Jogaln yr. 2
Raviaw annually

337in yr. 3
Raviaw at
$33%9n anld



Spray tachniqua far insact

Evaluata contral of othar
insacts

Jilles_Pathalaay

Saarch for Striga contral

Cowega_dcazding
Selection for 2arlinass

Salection far haat 4 strass
tolarance

Tost divarsa intraoduction for
Nnaw paronts

Selection for intarminats

flower typa

Cowpea_Aacgnany

Yiald trial tests
ecological zonas

ovar

Effect of rotating sale vs,

intercrop
Apply P to
millet

Sowpa3a and 9ds5arva

Geomatry influinca of nillats
& couwpoaas
Expariments to m23sur2 lignt
interception

Shading influanca an
transpiration 2 photosynthasis

Compara photosynth2sis 3nd

nitrogen fixation

21

83egin yr, 4
Raviaw annually
Coantinua for
thrae yaars

Bagin yr, 4
Continua for
2nd contract

Results in nunbars of insacts
aftar troatnents

R2sults of mathods of study
§ data collaction

Tasts D3ing conductad % 33gin yr. 1
annual results Reviaw gach of
5 yaars
Numbar of crossas % segragatas 3o03in yr. 1

Raview bi-
annually for

for 323rlinass

lifa of ths
project
Humbar of salections advancad gdegin yr. 1
Review annually
Nunbars % origin of introduc- 8egin yr. 2

Ravisw annually
deqin yr, 3
Raview annually

tions, nau parants
Numbers of s3alactions and
advansenant

8agin yr. 1
Raview annually
tnroughout

statistical sijg-
cayfficliont of

R2s5ults,
nificanca
variation

projact
Compara plant davelopmnant ang gdegin yr. 1
yiald ovar rainfall zonas Raviaw annually
$s millat rasponding to P in 8egin yr. 2

Co2up23 row only, Conparas yialds Raviauw annually
for two years

i 2egin yr. 3

Which conbinations of millet 2
Clwd33 are n92s3t compatible 3 Raviaw annually
noan-compatibla for 34 yrs

Jajres of WJI u/variabla ground Bagin yr. &
ccvar by vijatation Review vyaarly
for 4 yrs

Begin yr. 4
Raviaw annually
for lifa of

racord lavals of
photosynthasis

03s519n shadar
transpiration

projact
M3asury both at s3t timss Bagin yr. 5
thraujh tha crono s3aason Raviaw 3annually
for lifo of
projuct



Coweea_folenglogy .
Maasura control of thingjs

Daevelop control for grain
weevil (bruche)

Apply insecticide ovar time 2
varied ratas

Couwosa_Patholosy
Develop control for bactarial

wilt

3eCcyhun_dreading
Davalop random mating and

racurrent salection poosula-
tions

Determine inhsritanca for
agronomy & past control
charactars

Svaluata Nigarian colla2ction
ovar broad ecological zonas

39C9hun_43c2000Y
Yield trials agasiznetad for

ecological zonas

Stand astaolishmant 2 catar

contral

tvaluate datass, ratas 2
of 33a0ing

Effect of N,P. 1 NxP on
production 3 %y=

22cghyn.colenalaay
Chemical, ganatic i
control of insects

Jercgbyn_Batoelagy
Screan for smut rasistant

gonotypes from diversa
collectiaon

Beagus.icagdina
Evaluate intraoductions

hybridization

for

dapths Compara results

Jast control rasponsa from
variablas

Prograss in finding an
3affactiva control in storad
grain

Succ3ss in 3liminatingy aphid
popdlations

Raview mathods attemoted and
prograss toward qoal

Numbsar of populations,
davalopad 3% segragating
oopulations advanced

Raviaw data and nublishad
rasJdlts

Raviaw locations testads, data
collactad azcession salectad

Rasultss, statistical
covfficient of variation

Zvaluste astadlishment numbars
and yiala raspansa among
variaolas

of stand 2
yiald

23viaw ra3sults of yiald and

ststistical analysis Hf
variablas

biolozical Ma<hsds baing appliaed and data

paing accunulatad

Numnbars of accassions salactad
Y dagrav of rasistanca

Hunbar of nay narants in
nyorids

Begin yr. 1
Review annually

Bagin yr. 2
Review annually
for 5 yrs

cagin yr, 3
t3view annually

Begin yr. 2
Raviaw annually

83agin yr. 1
Raview evary
two yrs
Requires 13 yrs
tfor relaass

Bagin yr. 1
Reviaw aevary
two yrs

899in yr. 2
Reviaw annually

Jagin yr. 1
Reoviaw annually
for 1ife of
projact

%agin yr. 2
Reviasw annually
and continus
into nauw
contract

3agin yr. 2
Review annually
for 3=4 yrs

degin yr, 4
Continua for
Y yrs

3agin yr. 2
Raviasw annually

32g9in yr. 2
Revieus annually

239in yr. 1
Ravisw avary
tuo yrs

Lo



Selection for 3arliness

Select for drought tolaranci
& stand astablishnant

Selact for tightly clinging
vine to pod

PRaout_Agcenemy
Adaption tasts

linas
Spacing dansity if loacal 2
improvad :ultivars
Compare P lavels on hisgh
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data
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Sagin yr, 1
Raviaw annually
8e¢3in yr. 1
Raviaw annually
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Raview annually
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salactions,

Raviaw annually

Sajin yr, 1
Raviau avary
teo yrs

327in yer., 1
Raviasy avary
tvo yrs

323in yro 1
iviay annually

323in yr. 1
23visw annually
333in yr. 2
Raviay annually

339in yr. 1
Raview annually

d3agin yr., 2
Ravieaw annually
3394in yr. 3
Raviaw annyally

dagin yr. 1

Raviaw annually

339in yr. 1
Raviaw annually
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Haiza_2cQgcan :
Introduce and scrsan advancad Numdars 2f accassions and dagin yr.
lines and variatias ovar lacations. Racommanded scraaening two
diverse ecolojical zonss antrias for yiald trials yrs. and yiald
tast the third
: yaar
Hbsat_Bcagcan

(Same as for maiza)

Yegetabla_Bcogcan

(Samea as for maiza) " " "

Ja.duolacy._c2anansa_for_Siald_32323cgh

Tha five yaar axtansion of tha presant Nigar Carsal Ressarch Project (PACD
11/87) continuas tna tnraa spacific riszarch programs initiated in 1982.

Thnase are:

a) An intardisciplinary taam rassarch program of crop inprovemant for
@ach major crop. Thiss intardisciolinary ras23arch taans for sach commodity
crop have baan g2s5crib2d anovae. Thi rasearsh activitias will b3 conductad
primarily on tha INIRAN ras2arch sitas as spicifiad.

D) A production r2s2arch gragran usnich will davalop systams of
ultural practicas zdzptad to 2colojical zonis and farmar 3ntarprisas. This
*esaarch will conz:ntrata mor2 soicifically on undarstanding and daveloping
recommandations for intarcrodning, fartilizar usas, tima of planting, dansity
and spacing, w2931n3, and p2s5t control including cost/raturn and ralatad
managemant analysas. Tnis u4ill reguire addition 3f tha Agricultural Zconomist
and Zconomic Antnropslogist to th: intardisciplinary ti3an. This rassarch
activity will 03 conductad 3t ressarcn stations, substations, points d’apputl
and selectad farns.,

¢) A rasourca manazamant (farmning systams) projrans, which has already
conductad farmar survays 3and i3 prassntly canducting on-farm trials, will be
continuad. Thasa trials aust 23 23si3nad with inout from all rasszarch
sciantists kaeping tham ralativaly sinpl: and using salectad technologias that
should be promotaag at tha farm laval, Thess trials will by placad on selactad
farms in savaral villagas.

It is stron;ly racannandaag that tn? agronomy trials and on-farm trials,
presantly diractad 2y tha AL axnztriata agronomist and agricultural
economist, bta continuad without intarruotion as tha NCR projact tarminatss in
Novambar, 1737 and tn2 NA4RP project ba3inse This racommendation comas with
tha stipulation that [N2AN countirroart sciantists ba assiqnad to nauw
expatriate staff. Tabl2 3 lists tha short=tarm 5taff axpactad to ba assignaed
upon initiation >f tnag nay contract,

Y



II.Iachadsal_Sueeart_Sacyigas

Agricultural rasaarch cannot ba effactivaly conducted without tha
participation of cartzin susport sarvicas. Finances hava baean providad for
oparation and purchasa of raquirad ajuiomant during tha prasant contract and
must continua in the naw contract. Following is a Sriaf raviou of and
suggestad improvamants for Jach suppart sarvica:

A. Blani_znd_39il_4na3lysis

INRAN alraaay has 3 wall a23uionped laboratory for s2il analysis in tha
Ecology Resaarcn Departnant, 3ng thira aras savaral trained soil scientists
currantly enployad tnarz. Thay conduzt soil analysas ftor tha raszarch
sections of INRAN and 3lso r2zaiva sancl2s from othir ragions and agincias in
the country., A faa2 1s chargad for praovision of 2nalysas for non-govarnmant
agancias. ixpandad resaarch onto on=farn trials has incraased tha numbar of
sanples racaivad for analysis,

Tha sama lasoratorias and parsonnal alsas conduct limitad nlant tissua
analyses. Yha c¢3mana for thiss analysas will increase as tha resaarch affort
9xnands; the laooratory will 23 ragquirad to bacoms mors organized and
efficiant. NAAR Projazt funas will 23 naadad to purchass suoplias, maintain
equipmant and support staftf training,

de Qacrzal.tuwalily_2nalysis_and_Iasting

A Caraal Quality 353ction has caan astaslishad 93sida tha aforaemantionad
lacoratorias &t tna Solls L3ssratory comolax in Mianay. N3I3dad a3quipmant and
supplias hava 20e2n purzhisad 3nd ths labaratory i35 fully functional. The
Nigarian diractor {5 3 trainad car3al chanist and has riceivad additional
tecnnical support from 3 short=tarm Ixpatriats assistant. It will b3
essantial to analyze t1a2 quantity and quality 2f 5rain protein of tha orsading
lines and variatis: for tha main 3tasl? craos millat, cowpaa and sorghun,

Tha peasent farnars 2f Yig2r have 2 prafarancy for local caraals varietiss
which hava louir yiald sut o02ttar drougnt strass tolaranc? than thy nijhar
yielding varietiras. Zxparimantal tasts haviy S3an davaloosad to analyza 3ach
variety. Tna first tud-y33rs vork hias zoncantratad on sorqhum and rica., Tha2
first procecura wis to providy a complats morpnoloa9ical descriotion of the
local and inprovaa variatias 1nzluding 3934 color, taxtura, siz3y and shapa,
endosparm color and taxturae anij parcantagy of oratiin contant. The 33¢cond
dxpariments wars conductrd in tha fiald to comoara tuo local vie tud improvad
varietisas. Four wonin pound2d flour ovar 2 52t pariod of tima. Tha four
women workaa fcur Jays, 3ach milling four var{atias; thus, four raplications
for analysis. Tha tnird axo3drimnant was candu-ted in tna laboratory wharg
small dougnh 2alls wire oriseraz for tastini, Tan pr0ple wara chosan, and
over four consacutivi 23ys3s 33<n p2rson tastad zacnh of four varpatias as

follows:

1) Tasta test ret’d 35 1 = 5239 and & = pad
d) Feal tast (olindfolaid)=sams rating



3) 3ight tast =color-
4) Taste tast with and witnout ssuc2-sam3 rating
Statistics wara used to analyza the data.

The hain conzlusions dr3wn thus far fraon twd yaars of cersals quality
experimants ara:

a) Improvad variatias as covparad to ths local variatias have hardar
endosparms, intarior dijastidbility, but 3ccaotasls color:

b) Tasta, color, 22s9 of nilliny and consarving quality ara the most
important cnaractaristics idantified o>y tha taste panuwlists,

Similar ax33rimants hava baan conductad for rice, Sut have not been as
conclusiva. Littly sork has olen initiatad 3s yat on nillet and cowpa.

It i35 raconmindad tnat priority bs 3123299 on jetting this work startaed.
cxpariments havay b23an propds3ad to Tix varying quantitias of cowspea with the
cereals in an attarpt to i1ncrassa th2 laval of protaein in food. This would ba
?spaecially 1mportant a5 3 way to dav2loa suoplamants for malnourishad oabias,
young childran and nursing mothars.,

Financial sugoort will 52 na:diag ts cantinua ths uark of the ceraals
Quality labs purznass suppliass naintein aquinmnant and support sona additional

training,
Co dgla_dnalyzia_dng_S333iatical_G20sulting

A cantral sulport drosran 1n statisticzs nzs o33n davalopid in ona af tha
laboratory sra3s of ths soils lasoratory canolax. Four conputers hava baan
installad and ar2 functioning wall., Tnara is 3 casaola INRAN diractor of tha
cantar, tud 3ss1s3tants and an 2x33triat?2 3:3istant on short=tarn assignmant.,
Soma TOVY assistancs was 2alsd pravidad Sy thy 4CRP and has provad Yanoaflicial,
Tha diractor has also had so0m3 ra2cant snort-tarn training in thy US.
Continuad projsct tachnical and finanzisl supnort will b3 raquired to furthar
straengthan this zantir, 3dd9ition2l training for junior staff will be naadad,

A Computar roon has also basn estadlished at tha CNRA-Tarna station. Tuwo
computars hava 223n instslla2d, Compaq and 3urrough portablas with printar and
power sourca. Tna room is k2ot claan and c2o5l is closaly nonitarad by ths NCR
Agricultursl cconorist and a short-tirn 3xpatriaty assistant,

0. 2202_z22an0k_2n3_L2nz-Ilz2cn_3224.38320332

A largas anclosad mrtal Sox=tyns, walk=in, rafrijaratad, cold chamber has
bean installad and 13 working at tha Tarr: station. Thera i3 no dahumidifiar
installed but a tusa outlast 4r3ins tn+ waterr fram tha refrigarated unit at
presant. Tha d1332l anjini3 on thiy 23ckud 5312rator is not working and
raportedly naais winor ryoair., This zhamhar is adajuatsy to stora small
quantitres of 3 Llarsy nuno2r of 3ccass5ians far all of tha commodity crops.
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Thara 13 also a newly constructad cold storage building at Kolo that is
not in operation. Tha ouilding was built out of block and the insulation is
inadequate. That, howaver, is not tha major oroblam. Tuwo refrigeratad
air=conditionars and a doubla door on tha front wire installed to keap the
building cool, but thare is no electrical hookup to ths building. The room is
full of seed but the room is oftan laft op2n and insect control is neglacted.
ODrastic improvamant is neadad in maintanance habits. This problem n2eds
immediate attantion. Projoact fundin) would ba ragquired to provids louw cost
maintainence and to sand two short-tarm traineas (one from each station) to an
intarnational canter to laarn how to properly catalog, store, inventory and
multiply sead accessions in INRAN collactions.,

Fo Igchnical.lcoiniog._fec.32:23csh_dgsistants

The most crucial support to 3a ressarch l3adar is the rassarch assistant.
Tha day=-to-day diraction and ca2ra of rassarch is normally tha responsibility
of the assistant. This assistant must undarstand the basics of tha resaarch
program for whicn ne workss, if he is to ba fully affective. This knowladge
can be taught by the projact laadar ovar time, 1f he or she is willing to take
tha tima with th2? assistant.

Thare is howavar a vary affectiva mnaans of aroviding this basic
information to technicians. Short-tarn training courses at ona of tha
international cantars are desijynad for this pursosa. Table 4, entitled
Training at Intarnational Cantars, providas a list of the ceantars and tha
areas of traininy offarad at each., It is strongly racommandad that all
(levels A3-C1) ba sent for additional training. Maost of tha coursaes ara no
longer than six months. It is r2connandad that sanior staff also participata
in these coursas whan possibla. Projact funding would b3 well spaent on
training to upjzrads junior staff,

III. Balatigoashan_2f_IW3Ay_te_Intarnati2nal_B3i2arch_C20%i2rs

Tha major rola of INRAN 1s to 3arva 3as tha canter of axcellance for Nigar
in resaarch, traininj and docunentation ralatad t3 any phase of agriculture in

this country.,

The major rola of tha Intarnational Rasiarch Cantars i3 to sarve as
centers of axcallaince for thair crop spacialtias for the world. Tha
intarnational centars are centrally fundad dy 3 large 3roup of donor
agencias. Tnaey havae davaloped larga, wall-orjanizad and productiva resaarch
centers, conducting rassarch in all croo rilatisd disciolines. Thay are an
excellant sourca for short=tarm trainingy of sclantists from any country.
There are a broad raeng3 of subject areas aviilavla for training as shouwn in
Taola ____+ Thasa cantars ars also prolific publishars of documants on cron
spoecialties and most of thasa2 ar2 fraz udon requast. You naed only to writs
to Puybligatigni 2t sach cantar ragursting that you ne placed on thair mailing
list and you can racaiva partinant Sack iss5urs. It is suggastad that copies



be raquested for the dozumentation cantars in Niamey and C.N.R.A. = Tarna,
Maradi. (A list of centers, complats with addresses, telaphone 3 talex is
attached). Thase centers 3lso ganarats various nursaries for distribution
upon requests for sach of their major crops. Thaey consist of such nursaries
s (rossing Blocks, Segragating Populations, Obsarvation nursaries of advanced
lines, Yiald trials and spacific nursaerias, suzh as disaase and insect
resistance or haat tolarance.

Seed of gaenetic matardal for a givan crop 2an also be requested from tha
CRSP prograns locatad in the United Statas.

Tha international centsrs have also establishad ragional centars in
certain araas to battar sarvica their naeds. Such a canter is ICRISAT=-Nianmey
located in Nigar for tha Wast African rejion. This centar was started in 1981
and, although conducting resaarch far five yaars in dryland millet and
couwpaass they ary still in thy process of davaloping their raesearch station
(40 kms south of Niamsy) and constructing tha main buildings. Thaey ara
concentrating rasaarch on millat, sorghum, couwp9sas, and peanuts which are th
primary crops in Wdast Africa. Thaey have employad an excallent team of
sciontists to focus rasazarch on the major constraints to in:=roasad production
of thesa crops in tha ragion. Includad at ICRISAT is a larga soil chemistry,
agronony rasaarcn program, diracted throuzh tne IFOC, that is also invaolvad in
cooperativa rasearch with INRAN. 5004 raliationships exist batwaen comparable
sclantists of INRAN ang ICRISAT and thasi should continua to be strongly
encouragad. Tne ICRISAT canter L5 a valuabls sourcs of jenetic divarsity and
breaading linas for tha major crops groun in Mi33r and rasults 2f resaarch ara
made readily avellabla. [CRISAT is not devaloping potantial varieties of
major crops for relaass in Nijar, dSut rathir, tha jJarmplasn i3 disseminated as
advancad braaaing linas for usa by cooparators throughout tha ragion of West
Africa. Tne od3)activa of ICRISAT is to daviloep genati: divarsity and
technology, not to ralsasas variaties. It {3 the responsibility of INAN
scientists to salact tha bast votantial variatias from thair pragran, that of
ICRISAT or otnar introductions and to wultisly tham for nanming and relaasa in

Nigef‘.

It is the intantion of ICRISAT to provid? short-ternm training at thair
center in Nigar, wnen tna construction of buildinys has baan completed. This
is estimatad to ba anosthar tud to thraee y2ars,
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CENISR.QIBECIQRS

CIAT Centro Internacional de
Agricultura Tropical
Apartado Aerao 6713
Cali, Columbia

Phona: 43%3C111 (Call), 27344 (Palmira)

Talax: 376-95769 CIAT CO

CIMMYT Cantro Intarnaclonal 4a
Mejoramianto da Maiz y Trigo
PeOo 30ox 5-541
Mexlco 06500, D.F. Mexico

Phona: 535 421 00, (305) 572-5011

Talaxs 1772023 CIMTM:

CIp Contro Internacional da la Papa

Apartado 5757
Limar, Paru

Phona: 3502657350342
Talex: 374=25572 P:=

I3PGR Intarnational 30ard for Plant
Ganatic Rasourcas

Foasd and Agriculture Jdrganization

of the Unitad Nations
Yia dallas Terma di Caracalla
Rona J0100, Italy

Pnona: 5797-4772

Telax: 3543-510131/5120127 FAQT

ICARDA Intarnational Centar for

Agricultural Resaarch in the
Dry Araas

P.0. ZoOx 5466

Alappo, Syrla
Pnona: 550465/551230/557399
Telax: 924-33120467331253

331¢C2¢ I1CARDA SY

ICRISAT International Crops Ra2saarch
Instituta for tha Sani-Arid
Tropics
ICRISAT Patancharu P.9,.
Andhra Pradash 502 32%, India
Phona: 224015
Talax: 953-152223 ICRI IN
9531556366 ICRI IN

CBQRS

cassava
field beans
corn
rice

corn
wheat
barley
triticale

potato

Qarmplasm

small grains
lentils
broad bjsans
corn

sorghunm

millat
sorghum
paanuts
chick poeas
pligaon paas

U/
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| IFPRI Intarnational Food Policy Food Policy
‘ Research Instituta
17756 Massachusatts Avanues, N.W.
Wwashington, 0.C. 200346 USA
Phona: (202) 362-5633/4
Telex: 440054

IITA Intarnational Instituta of cassava
Tropical Ajricultura yams
PM3 5320 cowpaas
Ibadan, Nigairia lima baans
Pnona: 22146556/7221943 soyboeans
Telox: 937-4333 pigeon peas
corn
rice
ILCa Intarnationz] Livastock Center Production
for Africa Markaeting

P.Ja 80x 35639

Addis AbaSa, Zthiopia
Phona: 133215/183222/132455
Talex: 975-21237 ILCA ADOIS

ILRAD Intarnational Labaratory for Disqasas
Resaarch on Animal Cisaasas
P.0e. Box 33707
Nairobi, Kanysa
Phone: 592311
Taelax: 953-22340

IRRI Intarnational Ric? Rasaarch rice
Institute
Psa0. 30x 733
Manila, Philippinss
Phona: 74¢-0330/742-2717
Talax: (ITT) 45345 RICE INST PM
(ITT) 60392 RICZ PM (Los 33nos)

ISNAR Intarnational Servics for MNational Strongthaning Progranms
Agricultural tesaarch
rede 30x 23375
2519 AJ Tha Hagua,r Natharlands
Phona: 472991
Talax: 344-3374%
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WARDA Wost Africa Rice Devalopment rice
Assoziation
PeO. 30x 1019
Monrovia, Liberia
Phona: 2214657221763
Telox: 937-4333
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TA3LE.]
EQUR_YEAR_YISLQ_AYSBAGES_FQR
893 <ULTIURAL_CRQPS_QF _N[GSR
Cultuca dcaa_S29dad Ayaragz_.Yield $_af_Iatal.
(Hz2) (X3/ha) Praductian
Millet 3,204,905 460 51
Couwpaa 1,747,721 210 23
Sorqhun 1/1031170 510 18
Peanut 153,555 332 ! *e 3
Rice (393son) 13,100 2,000 !
Rice (off-3aason) 7,043 3,909 !
Maize 7,122 1,502 !
Whaeat 2,261 2,423 !
Sweat Potats b,327 7,970 !
Onion 3,597 13,000 !
Cotton 2,525 1,099 --
Potato 1,283 11,009 !
Sugar Cana 5,327 23,000 !
Tomato 251 10,000 !
Vegatablas Crops 3,170 6,509 !
Tobacco 513 9359 !
Cassava 25,427 9,352 !
Grounanuts (30153r3) 17,549 4359 !
Cyserus (tudar) 5,229 4019 !
Fonio (Digitaria) 5,000 212 !
Squash 520 20,009 !
TOoTaL 5,319, JG1 100

*aTotal of 3% for 23ll of the zulturiss 220Rin2d from paanuts through squash.



MILLETS =33 -
Pecoamcndarl Location , Nyys Gemding Yield patenial Spike In v aiisee

Cult:orwr Painfall of Mhrigqin Yesr to Harvaxt (kg/tha) lemgth (T- 100 w0 | M Modacrale
(Pornizetus typboideum) (mm) (cm) Ty c ot bl Dz ged)
Hrp-pj >300 Tarna 8¢ 2] a%3-90 2000-2500 150 Mrbed w0 Sanb-M,
(K-P1 10an Rombe) >250 - 1901 85-9) 1509~2300 55 Mrledooe- 0 =T

C2-P1 (Guergiera epuree) 450-6%50 - 1991 90-95 2500 75 L R e e B
H-B0-10-CF 7Hat jue Guwrgera) 300-400 " 13111 80-85 2300 55 el I K3 RIFEY U I ¢

Ha Proyewrse (Umierji) 400-500 " 1982 20-100 1000-1200 42

Mo “Oan A-ba®n) 200-300 - 1933 70-Ng 1000-1600 11

Arb-cutes %00-3%50 " 1792 : f0-90 200-1000 28

CIVT omp [nt° 1l Tarna)d 450-650 - 1?7h 0-95 25302800 80

HP (Hayimibire precoce) 350-500 Tera 1974 AC-30 N0 ' 60

Piola (1PRT) 500-600 Tarna 1962, 1974 20-95 2500 65

2574 KX (Hainibare) 450-650 - 1374 B0-90 <000+ 60 Vel o

HP3 (tres proncca) 280-350 " 1380 70-75 9ON-1500 45 Matodeoo U0 it M

Choartiivw,y -,

Tis-L >250 " 1981 85-95 . <000-2500 200 Mri-bes U0 tanot-M

1TMY 3001 400-500 ICRISAT 1970 £0-65 2500 65 R SR TR |

IV 002 300-400 larna 1510 £%-90 oS 35 Mabte - et =-T
< 1TMY 1704 300-400 " 1941 8N-03 2500 35 B A ]
Other loecal varicties: Zanfarva, Zongn, Chinin Bajini (Haradid; Zongo Kolo local (Kolo); HBTIF (Bengowu):

Tamarngagi lan Mallacuad, Bamoji (Zinder); Boudoums ‘Diffad;
Oatonikcruche €0 Damargue, Mirria); Guerguera (Maggia); Maiws or Somno (Matameye)
COPGH M
Recommerided Locat 1on Oays Seeding Yield potenial Spibe  Ire o 0 By iayeas

Coltymr Rainfall of friqin Ve ko Har et kqha) Teswgth CF 2T il v tdarabe
CSerepvim brealoe) {mm) Com? T e L Poearet
HBahordia Fara - Magaria ald

Bagob Filirnqua old

L3N 4200 -R0O0 Miqer 1972-74 30 -100 3000 Discazs- 1| {nennte-
172 MR 550-900 Senirgal 1975-7h 3500 I TE-ToR N IS

404 1-7-3 300-KU0 Mirar 1975 -76 N3-M 2500

Other Varictios: N Gabiri Pime (Lake Choadee, Komadowgon); Rouarma (R1ver region) )

Cl Delie ‘Maradid: Gan Jwe (Ader reqiorn); Bayoha lHoastrrn Hirger )

Dast Xvgilables Docursent
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3T8ZEI42_BLAY_EQR_INRAN_3CIENTISI
3BT IS3¥_ANQ_LQNG_IERY

abecizsarco_f32ginins of_NAi3R) haog_lecm_ (13213_Yaars)
ceemmeeceaa--k@S38i0D_____._ cecmcnm—- cecccceme———— BUNN-1-3-3. % ¥ 1 P
Kelg Iarna Kalg Iacaoa
Field Manager Field Managar Fiald Managar Fiald Managar
Rice 3reeder Sorjnum dreadar Rice braader Rice Salactioner
Paanut braadar
Leguma Agronomist Millat Salactioner Millat 3raedar
Ceraal Agronomist
Entomologist Intonologist Sorghum S9lactioner Sorghum 3raeder
Pathologist Pathologist P3anut Selactioner Peanut 3reacsr
Agricultural Agrizultural
Economist (5r) Icononist (Jr) Maiz9 Salactionar Maiza 3raedar
Economic
Anthropolojist Maiza 33lactionar Whaat Salactionar Adh3at 3rasedear
Saad Raot and Tubar Root and Tubar
Multiplication S53laztionar 3r3eder
Ciractor
Agronamist-Rica, Agronomist=Ricae.,
Vajgetaola Salactionar Hortizulturist Maizay (Sr) Maiza (Jr)
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1. INTRODUCTION AND OVERVIEW

The Niger Applied Agriculture Research project component in irrigation
arrives at a propitious moment in Niger's experience in irrigated crop
production. While construction of diverse irrigation system types accelerated
during the 1970's and 80's , INRAN's research efforts in irrigation agronomy
have waned, ever since the closing of the SEHA irrigation research station in
1970. In recognition of the contributions and limitations of the
breeding-based approach to commodity crop improvement which has predominated
INRAN's research strategy ever since, the NAAR Project will bring a cropping
systems approach to improving the overall productivity of irrigated crops and
the efficiency of water application. The timelines of this approach-.1r 7arked
by the entry of INRAN's Ecological Research Department into irrigation
research from its solid bas= in soil and environmental sciences.

0f the fcur major irrigation system types in Niger, the cropping systems
approach 18 most applicable to the multi-cropped, surface irrigated perimeters
of the Ader-Douichi-Maggia (AUM) and Maradi Regiong, where water 1s supplied
by surface resevoirs or by ground water pumping. By contrast, the dedicated
rice perimeters of the Niger River are better served by strengthening INRAN's
existing rice breeding program. The needs of the micro-irrigation systems,
however, call first for assistance to assure the supply ani distribution
through appropriate well and pump technology development, and second,
improvement to the varietal and horticultural aspects of their vegetable
gardening systems.

While providing support to research related to these latter two system
types, the NAAR Project will deliver the major thrust of its technical
assistance to applied research addressing the needs of farmers and water
managers of the larger, multi-cropped "inland” perimeters of south central
Niger. An irrigation agronomist and a solls agronomist specializing in
irrigation will botn be posted at or near the major INRAN researcn center at
Tarna, close by Maradi. These two research agrononists will initiate a
program of applied research in water, soil anc crop management to address the
major constraints to productivity and water economy in no fewer than nine
ONArA-managed perimeters of the ADM-Maradi region. Using a multidisciplinary
team approach, they will begin by studying the details of current water, soil
and crop management practices in representative perimeters, in order to
identify these constraints and to refine hypothetical solutions to solve
them. The irrigation agronomy ream will then test these hypotheses in a
network of irrigation research station facilities. Technologies which have
proved most promising in terms of yield, economy, or ease of management will
then be tested in extension-managed on farm trials to be conducted jointly by
INRAN and ONAHA.

Because INRAN will be starting afresh in irrigation agronomy research in
the AuM-Maradi region, botn human and physical resources to execute these and
future research programs will be provided through the NAAR Project and
companion funding.
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II. THEMATIC RESEARCH PRIORITES ANQ_ﬁIBATEGIES
¢
The difference between the dedicated riverain rice perimeters, the
multi-cropped inland perimeters, and the diffuse miicro-irrigation systems
call for a different research approach in each case. The strategies outlined
below are intended to build upon and complement ongoing INRAN research, and
provide the most efficient means for INRAN and NAAR to address the main
constraints of each perimeter type, given limited resources.

2.1 Commodity approach versus cropping system approach.

The classical commodity approach partitions crops by aspecles (sorghum,
rice, etc.) or by groups of like species (cereals, legumes, root and tuber
crops, etc.) "Vertical” linkages between researchers develop under the
leadership of the breeder for each major commodity. For example, a typical
team might be composed of a breeder, agronomist, plant pathologist,
entomologist and grain quality analyst. tmphasis is typically placed on
overcoming environmental constraints to productivity by incorporating genetic
reslstance, tolerance or avoldance of environmental stresses.

By contrast, the cropping system approach partitions sectors* of crop
production by environmental variables (e.g. climate, soils, other crops) that
determine or limit the range of crops which can »e produced, as well as their
sustainable productivity. The approach is most useful wnere a number of
different crops are produced simultaneously or successively; e.g.
intercropping, relay cropping or rotational cropping. “Horizontal” linkages
between researchers develop witnin each sector in which a general agronomist
or crop ecologist provides leadership. In the irrigated sector, a team might
be composed of an agronomist, irrigation engineer, weed scientist and soil
sclentist. CEmphasis is placed on alleviating environmental limitations to
productivity of the entire range of crops in production by optimizing cultural
operations and rotations (e.g. crop residue management, relative seeding
dates, water application cut-off, etc.) Cropping system research can be seen
as a subset of farming systems research.

Both approaches are desirable in a well balanced researcn program, and
both are obviously predicated on teamwork; the elusive “rapport entre
chercheurs.” [INPAN has retained the commodity approach left by IRAL in 1its
Agricultural Research Department (DRA) (INKAN, 1984). wWith the possible
exception of DECOR (Ly et al., 1985), no evidence of the cropping systems
approach {s presently apparent within ¢he Institute. However, the framework
for one does exist in the context of the Ecological Research Departament
(DRE). 7This question i{s further discussed in section 4.3.

2.2 Suitability of irrigation system types to research approaches

In the irrigation sector, the coonmodity-based approach appears most
appropriate for research on dedicated paddy rice systems of the Niger Kiver.
A Nigerien rice breeder is in place at Niamey, conveniently adjacent to the
solls laboratory, but presently lacking couplementary researchers in agronomy
* These sectors may be thought of as supersets of recommendation/testing
domains.
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- Representative agronomic research themes pertaining to the dedicated rice
perimeters of the Niger River.

Variable Research Thewmes

Water Timing and amount of pre~irrigation relative to
puddling technique to be used.

Optimum water depth by season and growth stage of
promising new varities (BG 90).

Possibilities of water draw-down during vegetative
growth stage to save pumping costs.

Influence of date of irrigaticu cut-off and surface
drainage on yleld and grain quality, as a function of

soll moisture capacity.

Soil Ccmparison of puddling techniques (hand methods, bulluck
plowing, moto—culteur) for cost effectiveness, and
feasibility relative to plot size.

Influence of puddling techniques on cultural calendar,
plant growth and deep percolation losses.

Development of inexpensive animal drawn floats or drags
to smooth surface irregularities.

Influence of flooding and drainage on the availability
of P applied in rock phosphate forms.

Crop Use of inexpensive shelter materials to protect winter
seedling nurseries from cold air drainage, and use of
water warming ponds.,

Feasibility and interest of growing leguminous forages
on residual soll moisture after second rice crop.

Assessment of yleld loss due to nutsedge and other

hydromorphic and aquatic weed species, and development
of integrated weed control strategies.

A\ \o
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and entomology. Attached annexes include proposals to reinforce the rice
improvement program from the standpoints of staffing and training (Anunex K)
and irrigation englneering (Annex G). Table 1 lists representative agrononic
research themes which have been relatively neglected to date in the dedicated
rice perimeters, which a rice agronomy specialist may wish to investigate.

Research applied to micro-irrigation systems calls for a different
approach. Given the diversity of vegetable crops produced (Table 2), and the
ecological and geographical dispersion of these systems, it is not evident
that a commodity approach will be practicable in the near future. Nor is it
evident that the cropping systems approach will be suitable, since the unit
scale of production (0.16 to 0.33 he - .res, per USAID, 1984) suggests
gardening instead of agronomic production.

Avallable data and field observations suggest that the major constraint to
the development of these micro-systems is related more to the hydraulics of
water supply, lifting and distribution than by horticultural factors. Annex G
pProposes a researci gtrategy to develop water 1ifting devices intermediate
between traditiooal systems and modern small motorpusps. Once water supply
and delivery have been assurea, then research attention can turn to
horticultural themes through 1NRAN's "Division des Cultures Maraicheres”, or
Vegetable Crops Division. Reinforcement of this division tnrough training is
proposed in Annex K and through short-term technical assistance in section.4.Z
of this annex.

The cropping systems approach appears most suitable for research on the
mixed-cropped inland perimeters, whether irrigated witn pumped groundwater or
with resevoir-stored runoff. With unit scales of production more appropriate
to irrigated field crop techniques, a cropping systems research program can be
designed to cover the broad categories of water, soil and crop management
specific to this irrigation subsector. 3ince the crops receiving supplemental
irrigation in the rainy season are also produced in the dryland sector,
horizontal linkages with existing and futu.e DRA commodities programs can
maximize effectiveness of limited research resources.

2.3 Potential Research Themes

The following sections describe some of the technical themes which merit
investigation on the inland perimeters in the context of the broad categories
of water, soil and crop management. The representative themes are intended to
illustrate hypotheses or avenues of research to be looked into during the
diagnostic study phase (cf. section 5.2). They do not represent a definitive
“research agenda.”

2.3.1 Irrigation water management

Water relations (Soil-plant-atmosphere) research is needed to rationalize
the irrigation calendar with respect to evaporative demand, crop consumptive
use, and soil moisture holding capacity. Such research lays the groundwork
for locreasing irrigation water application efficiency. Most inland
perimeters presently schedule irrigations primarily in function of system
supply capaclty and the perceived need to supply all fields equitably within a

)



TABLE D-2

Estimated dry season vegetable crop production in Niger, 1984-85 a.

AREA PRODUCTION YIELD MAJOR PROD, b AREA
CROP ('000 Ha) ('000 MI) (MT/Ha) DEP'T, ('000 Ha)
Maize ¢ 4,5 4,6 1.0 Diffa 0.9
Maaioc 18.4 182.4 9.9 Zinder 6.4
Sweet potato 6.8 68.4 10.0 Tahoua 5.0
Cowpea 14.1 8.1 0.6 Tahoua 8.2
Irish Potato 1.6 15.2 9.3 Niamey 0.8
Tomato 2.3 24.6 10.5 Tahoua 1.7
Onion 2.1 40.8 19.3 Dosso 1.0
Other veges 4.7 53.1 11.4 Dosso 2.1

a. Source: Divection Services Ayriculture (1985).
Statistics do not distinguish between perimeter, micro-irrigation.
and recessional production of these crops.

b. Major producing administrative Department, based on area and production.

c. Major portion of which 1s consumed as green ears (USAID, 1984).

A
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fixed time frame. The result is frequent over-irrigation. Applied water
relations research can provide’ perimeter directors with the practical means to
schedule irrigations in function of demand 28 well as supply.

Fortunately, Jean Charoy's results (Charoy 1971; IRAT 1968, 1970 a.)
provide useful baseline data for further water relations research. These data
include measured and estimated ETo and ETp in the Goulbi de Maradi, ETc for
seven major irrigated field crops, Epan measurements and Kpan calculations for
the Colorado type pan as used at the time by ORSTOM. Norman (1986) found
thece data useful in studying irrigation efficiencies in the Maggla Valley,
although adjustments need to be made for measuring evaporation with Class A
pans and for the consumptive use patterns of more recent varities.

Ad justments based on published data (e.g. FAO Irrigation Paper No. 24) will
probably suffice for practizal purpnses.

Although ONAHA perimeter directors are aware of climatic and pan—based
methods for estimating ET and water balance, they find these methods
cumbersome, impracticable, and of little utility in scheduling irrigations.
They would prefer basic irrigation frequency and rate guidelines for different
crops and scils. Among the more practical field techniques proposed are the
early detection and use of water stress symptoms expressed by each crop, and
estimates of soil moisture status based on manual feel of samples taken by
soil auger.

Research into water application efficiency at the farm field level will
translate into water savings by farmers only if a price is put on water. In

surface reservoir systems, that price might be measured in terms of gains or
losses in land area irrigable in the dry season in function of water savings
made in both seasons. In ground water pumping systems, it might be measured
in terms of electricity bills, which constitute about 50% of the perimeter
dues paid by farmers. To the extent that ONAHA would be willing to reduce
perimeter dues in function of water cost savings, farme.s may be motivated to
irrigate more efficiently to increase their profit margins. Models need to be
developed to estimate the profitability of water application efficiency for
each of these perimeter types.

Meanwhile much can be done to increase the efficiency of within-field
distribution of the water applied. For basin-irrigated crops, corrugations
might be cut to gain distributional uniformity. For row crops supplementally
irrigated by furrow, more uniform distribution might be achieved by cutting
furrows with animal traction prior to seeding rather than by hand after
seeding. Water flow down furrow, whether from rain or from the irrigation
source, might be better regulated by cross-tieing ridges or placing rocks at
intervals along the furrow length, in function of slope and infiltration
rates. General guidelines for adjusting furrow slope (by cutting them on the
bias to the field slope) and furrow length, in function of infiltration rate
and flow rate, appear to be lacking. At present, flow rate to the field
appears to be fixed at the maximum allowable, as each farmer attempts to apply
as much water as possible during his period of water access.



2,3.2 Irrigated soils management

Table 3 lists existing fertilizer recommendations for major crops in
Niger. Most of the INRAN recommendations were establighed by IRAT or IRCT
regsearchers for the dryland sector, were based on or derived from cotton
fertilizer requirements, and were not refined or adjusted for use on different
soll types or under irrigated double cropping conditions. These shortcomings
have been widely recognized in INRAN and ONAHA, and have led FAO to embark on
a multi-local fertilizer response testing program. To date no new fertilizer
recommendations have been forthcoming for the irrigated sector. ONAHA has
derived interim recommendations of its own, varying perimeter to perimeter,
while waiting for more specific recommendations from research (DEPSA, 1986)

An obvious need i1s thus to test response to available sources of nitrogen,
phophorus and potassium under existing irrigated cropping systems, not only to
establish guidelines for long-term fertility maintenance, but also to develop
yleld response and net profitability curves by crop and soil type. Beyond
that, the mode of fertilizer placement and timing relative to the irrigation
calendar may well influence the efficiency of mineral element assimilation
relative to application. Also of potential interest is the influence of
irrigation oun the availability of phosphorus (the most commonly limiting
element) from locally avalable Tapoa rock phosphate, both in natural or in
partially acidulated form.

Of interest to the DRE of INRAN is the extension of themes currently under
study in the dryland sector over into the inland irrigated perimeters. Such
toplcs include crop residue management, the role of organic matter in soil
fertility maintenance, and the evolution of soil fertility over the long
term. Another long-term concern to the DRE is the risk of soil salinity and

sodicity (from natreon: sodium carbonate) buildup in perimeters irrigated from
ground water.

S0il physical properties affect not only plant growth but also the
efficiency of irrigation water use. Infiltration rates vary considerably
within perimeters and fields, occasionally due to improper land planing which
has exposed the subsoil, which frequently has very different moisture holding
characteristics than the topsoil. Hence characterization of the
chemical-physical properties of representative soil profile types in the
perimeter toposequence is needed to establish soil management
"recommendation/testing domains.”

Management of soil physical properties involves not only tillage practices
but also soil amendments in the form of animal manure and crop residues.
Current tillage practices underexploit the potential of animal traction with
respect to the range of implements drawn. Potential payoffs appear most
promising for research and davelopment of animal drawn floats or drags (to
smooth surface irregularities), furrow cutter—shapers, and row seeders.
Various models of seeders of the Ebra and Super-tEco type have been introduced
over the years but have been retained by farmers only for use on large-seeded
upland crops lihe peanut. Additional prototype testing and development is
needed to adapt seeders to small seeded crops and to heavier bottomland solls,



TABLE D-3

Existing fertilizer recommendations for crops produced in the irrigated sector.

NPK N P Total units

Crop 15-15-15 Urea SSP/EISP a N-P2 05-K2 0
Kg/Ha

Rice (nursery) b 200 -/200 46-48-124 d
Rice (nursery) c 150 50 -/1 46-23-23
Rice (paddy) b 100+100 e 42-90-0
Rice (paddy) c 150 200 -/- 69-23-23
Sorghum b, £ - 100 -/- 46~-0-0
Sorghum g
- Konni perimeter 100 50 -/- 38~-15-15
= Ibohamane 100 50 -/- 38-15-15
- Djiratawa 200 100 -/~ 76=30-30
Cotton g
- Konni Perimeter 150 50 -/- 46-23-23
- Ibohamane 200 50 -/- 53-30-30
- Djiratawa 200 100 -/- 76-30-30
Wheat b - 75+75 -/~ 69-0-0
Wheat (Diiratawa)z 200 100 -/- 76~-30-30
Onion (bulbs) b,i - 50 100/~ 23-16-0 h
Tomato (nursery) b - 200 200/~ 92-32-0 h
Tomato (field) b - 50 -/50 23-23-0
Cowpea b,f - - 100 or 50 0-16-0
Peanut b,f - BRVIVIE 75/- 46-12-0 j

- or 50 k -/- 23-0-0 k
Peanut(Djiratawa)g - - 100/~ 0-48-0

Notes to TABLE 3 (fertilizer recommendations)
a, Simple superphosphate (16% P« 05) or Triple superphosphate (48% P2 05}

b. INRAN (1Y85 a) recommendation.
c. ONAHA (1982) recommendation.

d. Potassium to be provided as KCI at 200 kg/Ha, equivalent to 124 kg K2 V.
e. Phosphorus source unspecified; YU units P2 05/Ha recommended.

f. Recommendation not specific to irrigated production.

g. ONAHA. recommendation cited in DEPSA (1986).

h. Plus 20 Ml/Ha animal manure incorporated pre-plant.

1. INRAN makes no fertilizer recommendation for onion seed production.
j. For fields which have never been fertilized.

k. Followlng cereal fertilized with 10U kg/Ha urea pius Tse.
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particularly with respect to seed-soil contact and the physical properties of

the cmergence zone,
¢

The use of bullocks and donkeys for animal traction in the perimeters also
increases the concentration of animal manure available for soil amendment .
The potential for expaniing the use of manure beyond horticultural crops
(INRAN, 1985 a.) is well worth investigation.

2.3.3 1Irrigated crops management

Rainy season crops grown under supplemental irrigation generally receive
cultural practices similar to those grown under dryland conditions. In
sorghun for instance, the density of hills is frequently low (ca 15,000/Ha)
but the plant concentration per hill remains high (ca 3 or more per hill after
late thinning). Farmers may have excellent reasons for retaining traditional
practices given their capi:al and labor constraints, but the productive
potential of the perimeters suggests a positive return to investment in animal
drawn inplements to substitute for labor. The refinement of cultural
Practices based on such implements, described in the preceding section,
appears to be the most promising strategy to improve crop productivity. For
instance, the proper use of row seeders would advance seeding dates, improve
stand establishment, improve plant density and distribution, and facilitate
thinning, weeding and ridging. It would also facilitate improvements in field
water application and distribution efficlency uader furrow irrigation.

There 1s also much room for improvement in cultural practices of dry
season, basin-irrigated crops. In wheat for instance, hand broadcast of seed
may prove a faster and more effective way to establish a satisfactory stand
than the hill planting technique recommended by INRAN (1985 a.). In the
absence of grain drills, achlevement of 400,000 hills/ha. by hand gseverely
linits the area each farmer can afford to plant to wheat. It also retards che
planting operation, resulting later in floral sterility and poor seed set due
to increasingly high temperatures at flowering.

The most evident defect in the present crop rotation and succession
pattern 1s the absence of a leguminous crop on many perimeters, particularly
those irrigated from surface reservoirs. Normally cowpea or peanut grown in
the hot, dry season 1s to follow cotton planted in the preceding rainy
season. But water shortages combined with severe environmental stresses of
the season (insect pests, heat damage) have discouraged farmers from pursuing
this recommendation. They prefer instead to continue to irrigate cotton, an
indeterminate perennial, into the dry season to harvest the last decreasing
increment of boll production as much as 8 months after planting. They then
fallow the cotton plots before rotating to sorghum with the next ralny season.

Two themes are therefore suggested: investigation of the optimal cut-off
date for cotton harvest relative to the following crop (in terms of total farm
profit); and evaluation of potential forage legumes (such as forage mung bean,
Phaseolus lunatus, available locally) which will perform better in the hot dry
season than the presently-available cowpea and peanut cultivars., High quality
forage is a critical need before and duriug the onset of rains, for proper
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feeding of traction animals. Simmons (USAID, 1Y84) has pointed out that the
value of haulms (foliage) exceeds the value of grain from leguminous crops on
a dry welght basis.

2.3.4 Allied agronomic research themes

Researchers investigating the three core areas of water, soils, and crop
management will find the need to draw upon the expertise of their colleagues
in INRAN's commodity-based prograr.s to fully exploit the power of the cropping
systems approach. Available data and field observations suggest three major
areas where additional technical intervention will be needed: varietal
improvement, insect pest manageaent, and weed control.

The four major irrigated field crope which appear most likely to benefit
from varietal improvement are wheat, maize, cowpea and peanut. The major
vheat variety, Florence Aurore, has stood the test of time, is very hardy and
relatively bird resistant (INRAN 1985 a.), and has a yleld potential in excess
of 4 MI/Ha (W. McCuistion, personal communication). Its main weakness is
intolerance to nigh temperatures at flowerirg -— a stress it is subject to
when delays in the cultural calendar push flowering into the hot, dry season
(INRAN 1985a).

The only recommended maize variety, P3 Kolo, has also stood the test of
time but was selected by IRAT on the basis of rainy-season performance (IRAT,
1977). 1ts poor performance under dry-season irrigation, and its need for
frequent and ample irrigations, have discouraged farmers from growing much of
it in the off-season. The reasons for its poor performance remain unclear,

but may be related to its photoperiodic (short-day) flowering response.

The recommended cowpea varieties, all bearing TN (Tarna Niebe) numbers,
appear not to have benefitted from the breakthroughs made at IITA in improving
tggs crop. For hot, dry season use, their main weaknesses appear to be
susceptibility to insect pests (particularly Aphis craccivora) and to heat
damage at flowering. Sources of aphid resistance through antibiosis are
avallable through IITA, and tolerance to heat stress (which causes male
sterility) is available in two strains TVu 4552 and Prima (Hall, 1986).

Peanut suffers from many of the same problems as cowpea when grown in the
hot, dry season. In addition, aphids transmit rosette viris, to which all
varities currently in multiplication are suceptible (INRAN 1985 a.; 1985 d.).
Annex K presents a strategy for developing INRAN's capacity to conduct
research in varietal improvemert »f both rainfed and irrigated crops.

While waiting for crop improvement programs to provide genetic insect
tolerance or resistance, classical pest coatrol methods can be implemez. ~d on
the irrigated perimevers to good effect. But while insect pest control may .
not entall much research on the inland perimeters, weed control most likely
will. Available data and field observations indicate a serious chronic
infestation of nutsedge, Cyperus rotundus, on most inland perimets.s (USAID,
1984). The noxious perennial weed 1s one of the most difficult {n the world
to control (Terry, 19#3). Mechanical techniques are generally ineffective if
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not counterproductive, and thefonly highly effective chemical hericide is
glyphosate. A yield loss assessment from nutsedge at Konni and/or Djiratawa
would help define the range of control treatments to be considered.

This sampling of allied research topics is intended to underscore the need
for collabcrative research between disciplines. The necessity for additional
technical intervention, and the nature and extent of that intervention, will
become apparent during the diagnostic study phase. But it is equally appaieut
from tuis discussion that the core team of irrigation agronomy researchers
will have a full reseaich agenda in front of them. They would be 111 advised
to personally undertake, for instance, a varietal testing program on wheat,
maize, or any other irrigated crop. Although diagnostic study may reveal that
nutsedge or aphids are more limiting to yields than, say, soil fertility, the
recommended approach consists of proposing the intervention of specialists
specific to the problem identified. Ways and means of dolng so are discussed
in sections 4.2 and 5.3.

III. PHYSICAL RESOURCES FOR IRRIGATION AGRONOMY RESEARCH

Outside of INRAN's present rice improvement program, the institute has
little in the way of Llrrigation risearch ionfrastructure or equipment,
particularly in the ADM-Maradi region of the country. Through means provided
by the Niger Applied Agriculture Research Project and companion funding, USAID
will assist INKAN in creating this infrastructure and equipping it to conduct
applied irrigation research, essentially from scratch. This chapter
summarizes INRAN's present physical resources in irrigation and proposes ways
to equlp 1ts researchers with the tools they will need to test hypotheses
arising from the diagnostic study phase.

3.1 Infrastructure

Table 4 summarizes several key features of INRAN's irrigation research
facilitles and field infrastructure as of 1986. Three of those listed are
within the ADM-Maradi region which comprise the perimeter types of primary
interest.

The irrigation system at the CNRA — Tarna is set up to proviie supplemental
sprinkler irrigation to rain-fed trials and to irrigate dry-seasou seed
multiplication. About 15 hectares of flood plain soils are available for
irrigation, but not always used for that purpose. The portable pipe is
occaislonally run up the slope to irrigate upland fields instead. The
portability of the pipe makes for a greater apparant irrigable area than the
well and pump capacity (1Y lps/well) would indicate. No gated pipe is present
with which to furrow irrigate, nor do any fields appear to have been planed
for that purpose. The number of functional wells 1s at times less than four
when pumps are pulled for repair or replacement.

The SEHA (Experimental Lrrigation Station) Facility established by IRAT in
the early 196U's, 18 located about 3 km SE of CNRA in an area of somewhat
heavier floodplain soils. The station, which was last used tor experimental
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TABLE D-4:

Summary of INRAN irrigation research facilitiesg and field infrastructure, 1986

Topoiogical Irrigated
Name Location Site Surface frrigation System
(De,-artment) (Ha) Source Supply Conveyance Applicatien
C.N.R.A. a Tarna Goulbi est 4 est. 6" pipe sprinkler
only
Center (Maradi Flood 20 wells Submers.
Plain net pumps :
S.E..H.A. Tarna Goulbi 10 2 elect, buried surface
Station (Maradi) Flood net wells submers. and raised
Plain pumps. c¢ aqueducts RS
Station Kolo Niger est River Large Lined surface
(Niamey) Flood 30 access diesel canals e
Plaln e net channel d pump
Polat d'appui f Konni (I) open 10 ONAHA gravity Lined surface
(Tahoua) plains surface canals
resevoir (ONAHA)
Point d'appuil iossa Niger River 24 Kiver Large Lined surface
(Niamey) Terrace pumping diesel canals
Station Tillaberry Niger River 2o River " Surface surface
(Niamey) Terrace pumping pipe
Perimeters Libore; Niger River 1-5 ha/site N " Lined canalsunlined -
(Riziculture) Saga; Flood plains tertiaries "
Saadia; "
Seber{;

Tara: Namari goungou

a. Centre Nacional de Recherches Agricoles
b. Station Experimentale d'dydraulique Agricole
c. Not in operating condition, 7/86.
d. Mot fed with water, 7/86.

e. Some secondaries unserviceable, 7/86.
f. Scheduled to be upgraded to station status
by FAO for ag. mechanization research.
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gurposes in 196770, is now in complete disrepair. Some of its fields had
een used for occasional irrigated seed increases until the second of the two

gu?ps failed early in 1986. Other fields had evidently been abandoned years
efore.

Jean Charoy, the chief IRAT researcher at SEHA from 1963 to 1970, found
almost all of the soils there to be toc heterogeneous over short distances to
continue conducting surface irrigation experiments (Irat, 1968). Joseph Ogier
later added that salinity had increased in the SEHA soils over years of
groundwater pumping (PDR Maradi, 1983 b.), and that they could no longer be
used for research purposes (PDR Maradi, 1983 a.) These problems appear to be
related to the relatively high water table (3-4 m) and the extremely slow
internal drainage rate of the gley-type -soils (IRAT 1970 b.).

The support station at Konni contains 10 Ha of relatively well draining,
surface-irrigable soils in the OHAHA- managed perimeter. Irrigation water is
available only during, and shortly after the rainy season, as the reservoir
water is usually exhausted wit.uin several months of the end of the rains.
INPAN has posted a single technician at Konnl to execute trials sent out by
the researchers. For the 1980 season, this technician was charged with
executing 38 separate field operations, most of which were to be conducted in
the non-irrigated portion of the site.

As described in section 5.4, the irrigation agronomy team will require a
highly functional and representative set of INRAN-managed field trial sites in
the ADM-Maradi region by the end of Year 3 of the NAAR Project., Therefore the
8ites described above are to be technically reviewed and overhauled in the
Process of establishing an entire decentralized network of surface-irrigated
station research sites in the ADM-Maradi region.

First and most importantly, the irrigation agronomy team will need a “base
station”; an INRAN-run location where they can conduct a broad range of
intensively managed and relatively sophisticated experiments. Such a base
station 18 critical since for many, if not most, experiments, INRAN
researchers will need to control the water source and delivery, something
which may not be possible in an ONAHA managed facility. In addition, the
irrigation agronomy team will require ready access to a full range of
station-level technical staff. As a rough measure, the net field area needed
will be on the order of 1U to 15 Ha of bottomland, irrigable either by basin
or by furrow, with moderate rates of internal drainage and better than average
soil uniformity over short distances.

Several of the more obvious sites which must be carefully prospected from
engineering and soils viewpoints include:

a. CNRA - Tarna bottomlands near the Goulbi;

b. SEHA - Tarna;

c. Pilot farm (12 Ha) of Djiratawa (PUR Maradi)*

d. A new groundwater site near the Goulbi de Maradi and the CNRA -
Tarna.

e. None of the above.

*PDR Maradi (19v3 a.) specifically suggested this option,



TABLE D-5

Illustrative research station network for irrigation agronomy research under the NAAR Project a.

Function to Net Irrig. ‘Topologic Irrjgation system Perimeter
Location research area (Ha) position Perimeter type _Application management
entity
1. CNRA "Bage station’ 1V to 15 Bottomland; Groundwater Furrow, basin, INRAN
Tarna Flood-plain pumping & gprinkler
2. Djiratawa “antenna station” > " " Furrow, basin  ONAHA ._

(foint d'appui)

3. valmi " "
4. Konni 1 " “
5. lbohamane " "
o. foullela " 1 to

Bottomland
Open plains
?

Bottomland

Surface resevoir

a. Subject tu tecnuical prospectioa.

See

section 3.1.
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The antenna locations, or "Points d'Appui” should also be technically
prospected 2t tho same time. he main technical criteria for selecrion of
perimeters and fields within perimeters should be representativeness of

irrigation systems type and of soil type within perimeters, respectively.
Table 5 illustrates an example of a base station + antenna station network for

irrigation agronomy research under the NAAR Project.

Costs of developing the base station facility (prospection wells, pumps,
land planing, structures, etc.) have not been included in the 1liustrative
budget for the NAAR Project, since these costs are to be met by companion
funding (USAID, 1986 b.). However, a small allowance is made in the budget for

antenna station development, including locally-contracted land planing 1f need
be.

3.2 Eguigment‘

INRAN's equipment status is somewhat mixed with respect to the types of
equipment already on hand, and which might be of use in the research of toplcs
discussed in section II. Not surprisingly, INRAN has little of the equipment
uecessary for water managemear research themes, but consiierable unused
equipment exists for soil sampling and analysis. However, this latter
equipment is stored at the soils Lab in Nlamey and not at Tarna, where DRE
(s0ils) has no representation at present. Until and unless an equipment
inventory is takeu, and negctations concluded with DRE (and DRA) Dirccrors,
there is no assurance that existing underutilized equipment will be made
available for use by tne irrigation agronomy team.

Thus the illustrative list of ma jor equipment included in the procurement
plan is directed toward establishing self-sufficiency in material needs of the
nascent irrigation unit, so that competition for material at critical periods
does not become a source of friction between research units . Aa additional
practical consideration pertains to the physical distance which may exist as a
result of eventual siting of the base station relative to CNRA-Tarna.

IV,  HUMAN RESOURCES FOR IRRLIGATION AGRONOMY RESEARCH

The cropping systems approach to research is predicated on two key human
resources: analytical ability and team spirit. To help infuse these
characteristics among the lnstitute's future researchers, the NAAR Project
will capitalize upon the nascence of the irrigation agronomy training to young
Nigerien researchers and techniclans on the one hand, and technical assis:.ce
in the form of experienced, systems-oriented acronomic scientists on the
other. The Project will also capitalize on the ecological orientation of the

DRE to orient INRAN's irrigation researchers to work across commodity lines.

4.1 Staffing and training needs

At present INRAN's human resources available to conduct a prigram of
applied research in irrigation is limited to a single irrigation agronomist
who returned in 1986 from a B.5. program at Oklahoma State Uriversity. No
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other ftuturc researchers in iprigation agronomy or water management a:e€
currently in advanced training programs. Thus, like the physical resource
base for irrigation, INRAN has practically to start from scratch in
developing its future human resources. As much attention needs to be paid to
technical support staff as to research personnel.

Tables 6 and 7 present medium-term (5-7 year) staffing objectives at the
researcher level for the core team in irrigation agronomy and allied research
specialties, respectively. A total of eight researcher specialists are
propesed to cover the range of topics included in the three broad categories
of water, soil and crop management in irrigation. An additional seven
researchers are needed in the allied areas of vegetable crops (for the micro
irrigation subsector), weed science and euntomology. Plant breeding needs are
discussed in Annex K, and irrigation engineering in Annex G.

In the interest of establishing a trained core team for the irrigated
sector as soon as possible, twou strategles are recommended. 7To encourage
Nigerien students presently studying overseas to orjent their programs toward
the needs of the irrigated sector; and to aim new training scholarships
towards the B.S. and M.S. levels during the first phase of the NAAR Project.

ther Annexes (F and K) propose ways of implementing time-saving stategies
(including the use of short courses at the IARCs), as well as the benefits
which will accrue to both the young researchers and to the research program.
However, gaining time in the medium-term may risk trading away the development
of analytical research skills which are not formally taught but which often
accrue in the course of a doctoral degree. Such skills include the ability to
discern research priorities, tc assess yleld-limiting factors, to formulate
meaningful hypotheses, to design experiments, to test them, and to fully
interpret the implications of the data.

To mitigate this risk, M.S. thesis programs are emphasized for appropriate
disciplines, in which field research may be conducted in Niger under the
supervision of senior technical assistance researchers, who can also guide the
student towards topics relevant to the research priorities of the irrigation

- sector.

Table 8 proposes a total of 23 chief technicians to support and help
execute the irrigation agronomy program and allied research. Of these, five
will require two years of practical training similar in nature to an American
Vo-Ag program, to gain adequate technical competence. <The remaining
specialties are appropriate to the type of short-term training for technicians
offered periodically by the IARCs. Examples of such programs are listed in
Annex K. The use of lnstitute facilities based in Africa increases the
chances that the techniques tought will be appropriate to Niger, and eases
cultural and language difficulties, The International [rrigation Center at
Hassan LI (Morocco) 1s particularly appropriate to water management needs.



TABLE D-6

Hedium—tern stafring objectives for INRAN in irrigation agronomyv.
Part 1: core research team in water, soll and crop management.

Thematic Title per Academic Number
category Academic Discipline Specilization Training level per team
Water Irrigation Engineer — lrrigation Water Mgut. M.S. (non thesis) 1
Management and Surface Application
Methods.
Agro—climatologiut¥® Evaporative deuwand: A.S. (technical) a/ 1
lnstrumentation and
Technology;
weather stations.
Crop Physiologist = Plant water relations M.S. (thesis) b/ 1
and consumptive use.
Soil Soil Scientists = Soil and Water Chemistry. B.S. (technical) c/ 1
Management
—So1l fertility and Fertil- M.S. (thesis) b/ 1
izers.
Applied soil physics and M.S. (tnesis) b/ 1
soll tillage techniques
Crop Management Field crop agronomists Cultural techniques; Irrig. M.S. (thesis) b/ 1
grain and row crops.
Multiple cropping systems M.S. (non thesis) 1

and production agronoumy.

* Research associate

a. Equivalert to American Vo-Ag degree. (2 year).
b. Thesis research to be conducted in-country.

c. Polytechnic Ag program. (4 year).



TABLE D-7
Medium-term staffing objectives for INRAN in irrigation agronomy.
PART Ii: Allied regsearch specialties (not including Irrigation Engineering)

Title of Specialization Academic Number per
Academic Discipline Training level Research Cente
Horticulturists - Intensive small scale M.S. (thesis) b/ 2
(vegetable crops) d/ methods
- Commercial vegetable 8.S. (technical) e/ 1
production technology
Weed Scientists - Integrated Weed management M.S. (thesis) b/ 1
- Herbicides and application M.S. (technical) c/ 1
technology
Entomologists - Insecticides and B.S. (technical) c/ 1
application technclogy
Plant breeders (see Annex McC)
Irrigation engineers (see Annex JK)

a. Equivalent to American Vo-Ag degree (2 year)

b. Thesls research to be conducted in-country.

c. Polytechnic Ag program (4 year).

d. To specialize in micro-irrigation system research.

A



‘TABLE D-8

Medium-terr staffing objectives for INRAN in irrigation agronomy:
PAXT [11l: Chief Technicians.

Technical lrrigation Number Suggested training e/
Title Specialization Research per Type Duration
Supported Program
Statisticians Experlmental Design
and Analysis All 1 A.s5. a/ 2 years h/
Microcomputer Statistical All 1 short 2-6 mos.
packages course
Irrigation Surface application Water 2 A.S. a 4 years
Technologists techniques Mgt.
Soils Aanalysts Laboratory chemical- Soil 2 A.S. 5/ 2 years
physical analysis Mgt.
Agricultural Tractor implement Soil 1 short course 2-6 wmos.
Mechianics technology Mgt.
Animal draft-lmplement Soil & Crop 2 " -
Mgt.
Ag. Chemlcal Chemical handling and Soil Mgt. 1 " "
fechnicians Application technoloyy (Fertilizers)
Weed Sci 1 " "
- (Herbicides)
- Entomol. 1 " "
(lnsecticides?
Ag. Tecimiclan Fleld plot technique and All b " "
1. t/ data recording
Ag. Technician Un-faru trial methods All 3 = "
Seed Vegetable seed Hortic. 2 A.S. a/f 2 year

Tecnnologists d/ production and landing



a.
d.
e.
f.
3-
h.

Equivalent to American Vo-Ag degree. (2 year).

To specialize in micro-irrigation system research.

Post IPKu-Kolo or from research technical staff.

To become INRAN irrigation trial executors in base station or antenna facilities.
To become INKAN on-farm trial roving monitors.

For existing INRAN technician.
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4,2 Technical Assistance and counterparts

While long-term training of Nigerien irrigation researchers is in
progress, the pressing need to initiate an applied program of research
suggests the provision of technical assistance. In the area of irrigation
agronomy, both long and short-term assistance will be provided to INRAN by the
NAAR Project. ~ractors limiting the numbers and duration of assistance include
the present absorptive capacity of INRAN, logistical considerations and
budgetary constraints.

By way of loug-term assitance, the Project will provide two expatiriate
researci agronomists to initiate the program of water, soil and crop
management research. As specified in the Project Identification Document
(USAID, 1986 b,), one is to be an irrigation agronomist and the other a solls
agrononist with experience in irrigation. Assigned to INKRAN, the two will
work in equal partnership and in collaboration with other INRAN researchers to
develop a cropping systems, team approach to research in the irrigated
perimeters. Terms of reference for the soils and irrigation agronomists are
presented in Aanex J.

Inherent limitations on the domain of research activity arise from the
dispersal of irrigation system types in Niger (see Figure 1), which imposes
severe practical and logistical constraints on conducting research applied to °
their needs. For example, a single research team might address either the
needs of the irrigated rice perimeters of the Niger River or those of the
multi-cropped "inland” perimeters, but not both at the same time. uiven the
relative needs and suitability of each for irrigared cropping systems research
(cf. section II), the irrigation agronomy team will be based at or near the
CNRA at Tarna (Maradi) during the first phase of the NAAR Project. During
this period, the soils and irrigation agronomists will limit the geographic
and tnematic intervention of their team to the groundwater pumping and surface
reservoir systems in Maradi Vepartment and Ader-Doutchi-Maggia regicn. No
fewer tnan nine ONAHA-managed perimeters of these types fall within a 220 km
radius of Tarna (Figure 1).

As described ir Annex G, NAARP will also provide an expatriate irrigation
englineer to INKAN, T[hat person's scope of recfearch will overlap to some
extent with that of the irrigation agronomist. Figure 2 illustrates tne
relationships in scopes of research among the three irrigation related
technical assistants; between the irrigation agronomist and engineer in the
category of water application efficiency, and the area of crop management
between the soils and irrigation agronomists. Such overlap is designed to
encourage teamwork, to provide for synergism, and to generate the level of
"critical mass” necessary to deveiop lmpact.

fhemes which develop in areas of overlapping responsibility may be
addressed by botn researchers in concert or divided between them at their
mutual options. (Sucn options are to be stated in thelr researcn proposals.)
For instance, the optimal cur-off date for cotton might be investigated by the
irrigation agronomist, wnile tests of prototype furrow cutters mignt be
Jointly conducred. Section ¥ discusses in greater detall tne procedures for
research implementation.
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Figure D-2:

Scope of Research by Thematic Category for Long-Term Technical

Assistance in Irrigation, and Transfer of Research Responsibility to Returning

Researchers in frainiag.

Scope of Research
and Initial Staff

Long-Term
Tech. Assist.

Thematic categories
of Research

Medium-Term
Research-

Level Staff
Speclalties

Soils Agronomist

AN

Soil and water
Chemistry

Soil Physical
Properties/Tillage

Soii Fertility
and Fertilizers

Crop Cultural
Practices

Crop Production
Systems

lrrigation Agronomist

Plant-Water-
Relarions

Agro-climatology

Water Application

Efficiency

e

Irrigation Systens

Technology & UOtners

Soil Scientist
(Soil and
Water Chemistry

Soil Scientist
(Soil Physics
& Management)

S0il Scientist
(Soil Fert. &
Fertilizers)

fleld Crop
Agronomist
(Cultural

Techniques)

Field Crop

Agronomist

(Production
Systems)

Plant Pnysiol.
(Crop-Water
Relations)

Agro-
Climatologist
(£vaporative
Demand)

Irrigation
Engineer
(Water applic.
tfficiency)

[

See Annex u
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Figure 2 alsc illustrates fhe traasfer of thematic research
responsibilities from the soils and irrigation agronomists to Nigerien
regearchers. The time frame will be a function of the assignment of qualified
counterparts to the program, in turn a function of progress in training in the
research specialties indicated. Under worst-case conditions, if no potential
counterpart is reassigned from existing research ranks, nor is selected from
among those currently in training, then chances are slim that the soils and
irrigation agonomists will begin field research with qualified counterparts
asgigned to their program. However, a minimum condition precedent to the
posting of these technical agsistants is the nomination by INRAN of
counterpart candidates to USAID/Niamey, includiug all relevant biodata and a
projection of the date of assignment into the program. A go/no-go decision on
recruitment of technical assistance will need to be taken accordingly.

Regardless of the point at which true counterparts are posted to the
irrigation agronomy program, the team will have need of a techrical support
staff, including general technicians, field assistants, and others listed in
Table 8. These too should be subject to a similar condition precedent to
deployment of the technical assistants si=ze they will act as de facto
counterparts until such time as researcher-level counterparts are assigned.

By way of short-term technical assistance, the NAAKP makes provision for
ten person-months in tecnnical disciplines. The long term TA's in the
irrigation sector will use the perimeter diagnostic study to determine how to
make best use of this resource. Table 9 illustrates possible interventions to
address known constraints in the irrigated perimeters and micro-systems.
Emphasis is placed on the the production of punctual extension recommendations
for problems amenable to quick fixes, since recommendations for long-term
research will require a cadre of local research staff to implement. Until
training provides that cadre, such research may not prove feasible.

4,3 Institutional organization

According to its director, the Ecological Research Department (DRE) has
initiated the creation of a new research section for irrigation, initially
staffed by a Nigerien irrigation agronomist with B.S.-level training. The new
division is to replace the defunct "Section Hydraulique Agricole”, which had
been placed under the DRA (Agricultural Research Department) to run the SEHA
facility at Tarna (INRAN, 1984). For consistency with Annex G, the new unit
is referred to here as the Field Water Mangement and Technology Section, or
FWM&T .

By whatever name it eventually goes, it is the most appropriate seat for
not only the irrigation engineer but also the irrigation agronomist. The
soils agronomist will be well placed in the existing Soil Chemistry and
Fertility Section, although his work will pertain to some degree to the Soil
Physics Section as well.



TABLE D-Y

Illustrative short-term Technical Assistance for irrigation agronomy and allied research.

Specialty

Possible lInterventions

Possible Products

Vege:-able crop horticulturist

Seed Technologist

Plant breeder/pathologist

Insect pest control adviser
or Entomologist

Weed Scientist

Identify yield-limiting
factors in veg. crops produced
in amicro-irrigation systems.

Study onion seed storage
difficulties and reasons
for low seed viability or
germinability.

Conduct yield loss assessment

due to virus diseases of irrigated
manioc and tomato in micro-irrig
systems.

Investigate reasons for ineffective-
ness of present spraying practices
in controlling aphids on cowpea.

Conduct yield-loss assessment due
to nutsedge (Cyperus rotuadus) in
irrigated perimeters of ADM-Maradi.

OR

OR

Establishment of research
priorities for INRAN's Veg.
Crop Section (Cultures
Maraicheres).

Extension reccommendations
bulletin (fiches techniques)
on improved seed storage
practices for onion.

Establishment of dreeding/
screening strategies for
Tesistance; recommen germ—
plasm sources.

Extension recommendations
bulletin to improve spraying
or select more effective
insecticides.

Recommendation of appro-
priate research program.

Establishment of research
strategies for control
within economic limits of
loas.

Extension of reconsendation
bulletin on the application
techniques of glyphosphate
for best effects.
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As of 1986, the entire DRE arm of the Inastitute 18 basnd at the Soils
Laboratory in Niamey, with no,%epresentation at CNRA~Tarna. Moreover,
irrigation research will mark LRE's first involvement in agronomic research,
which has long been the sole property of DRA. Historically, DRE's role has
been more oriented towards passive measurement and study of the crop
environment, while DRA has exerted itself in more action-oriented research.
Hence the establishment of a DRE irrigation agronomy team at Tarna, which is
under DRA direction, will entail the creation of new lines of authority,
responsibility and interdepartmental teamwork. Annex A addresses these issues
in detail.

As the long-term training program progresses, the irrigation research
ranks will include specialties that do not presently figure in INRAN's
organization. The allied fields of crop water relations and agro-climatology
for instance, suggest the creation of a Crop Ecology section within DRE. On
the other hand, researchers specialized in irrigated crop management aspects
such as cultural practices or production systems would most naturally sit in
the General Agronomy section of the DRA. Such dispersal of researcher
asslgnment across the administrative arms of LNRAN poses no inherent problem
1f no bureaucratic impediments arise to prevent researchers from working
efficiently and closely in the conduct of field research. The Perimeter
Irrigation Diagnosis and Management section proposed for DECOR (see Annex G)
should constitute an interesting test case.

V. RESEARCH IMPLEMENTATION

If forethought and planning have been devoted to the physical and human
resource requirements discussed in the precedinyg chapters, then implementation
of field research should prove relatively straightforward if no bureaucratic
obstacles arise. Fleld research involves two basic activities: study and
experimentation. For effective research in soil, water and crop management on
irrigated perimeters, three steps are followed in recurrent cycle: on~perimeter
diagnostic study, on-station experimentation, and on-farm trials. In the time
frame of the first phase of the NAAR Project, it may be possible to accomplish
one complete cycle if everything goes according to plan.

5.1 Prerequisites and timing

Figure 3 illustrates the target implementation calendar for irrigation
agronomy researcn during and following the first phase of the NAAR Project.
The irrigation fleld research year corresponds to the seasonal cycle, starting
with the first rains in June and ending the following May. The key to the
interpretation of Figure 3 is an imaginary diagonal transect which begins at
"Research Station Infrastructure” and runs to "On-farm ITrials - 1".

The first year of field research in crop-soil-water management rcughly
corresponds to the third year of the NAAK Project. Technlcal assistance 1is to
arrive about six monrhs earlier to settle in, complete formalities and gear up
for the szason. This offset relative to the beglonning of the NAAR Project is
due to rime required to fulfill the prerequisites to research implementation,

N



FIGURE b-3:

Illustrative Implementation Calendar

for Irrigation Agronomy Research, 1987-94

Calendar ' -1987-
Year

NAAR Project / '
Year (Fiscal) 2
Growing RS
. b/ b
Seasons -

Irrig. Field
Research Year

c/

Research Station
Infrastructure g/

Field research
activity

Training:
Long-Teru i/

Training:
Short-Term
(Chiet Technic.)

' -1988- ' -198Y- ' =1990- ' =1991- ! ~1992- ' -1993~- ! 1984
-1- ' -2~ ' - 3- ! =4~ ! - 5= ' (6) ' (7
DS RS DS RS bs RS DS RS DS RS DS RS DS RS DS
(T.A. o/ -1- -2- A -3- ' (4) ' s (6) b/
arrive £ TA starts ptasing out —
.Prospection
.Decision Operational for Operational-
.Bid.. Construction in-station trials.
(Order...) .Equipment
(Recruit, Train). Staffing
\ ]
Diagnostir / -Ungoing diagnostic study '
Study =
In-Station d/ In-Station In-Station] In-Station Ongoing
trials~l ! trials -2 trials-3 trials -4
On-farm £/ On-famm On-farm Ongoing
trials-1 = trials-2 trial -3

" First hard products p/

Lepart j/ ! B.S. Students overseas B.S. return k/ B.S. at post k/
for l M.S. non-thesis students overseas - M.S. non-thesis Ongoing
oversea return k/ at post k/ L.T. Tral.
training M.S. theslis students overseas M.S. thesis projects - at poat:E/
Agro—cli. Tech. —-' Ag Tech I 1/ Ag Techn II. m/ Soils Anal.
! Irrig. Technologists——--|Ag Chem Tech. - On going s.t. training -
Ag Mechs. Stats. Sced Tech.
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Notes to Figure 3 (Implementation calendar)

Fisecal yeatr of July 1 to June 30.

RS = Rainy season (June - October); DS = Dry Season (October - May).

TA to arrive in January to year up for diagnostie study beginning in May - June.

Including base station and antenna facilities (Points d'Appui).

UNAHA perimeter — and farm-level studies (See Section 5.2).

Timing assumes Working Agreement provisions (See Annex EMOFTs).

Timing assumes positive results from minimum 2 years each station and farm testing.

Timing in function of posting of long-term trainee posting and status of hard products.

Based on trining of new IPDR~Kolo graduates. bDoes not include reorientation of current trainees towards irrig.
Based on departure in time for 1987/88 academic year.

Assumes one year between return and posting for national service and/or special short-term training.
Training in field plot technique and data recording to become 1irrig. trial executors at INRAN facilities.
Training in on-farm trial methodology to become INRAN roving monitors.
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to advance the training and return of Nigerien researchers and staff relative
to technical assistance, and to allow INRAN and OHAHA time to put their
administrative houses in order to properly receive the irrigation component of
the project.

The major prerequisite to implementation is the assignment and/or creation
of research station and antenna facilities for irrigated experiments which
will begin witk the second season of irrigation field research. For the base
station discussed in section 3.1, major construction may or may not be
required depending on the results of the prospection. But prospection, soil
and water analyses, site decision, site improvements, equipment, and staffing
will require an estimated 2 1/2 years from the beginning of NAARP. If delays
occur, it may be advisable to postpone the arrival of the soils and irrigation
agronomists by a yearly step, since their field work will need to be aligned
with the seasons.

A second major prerequisite is the nomination of qualified counterparts
and support staff, discussed in section 4.2, Though the nominees may not be
posted by tne time that the technical assiatants arrive due to training
programs, commifment to their assignment should be secured prior to flelding
the technical assistance team.

A third prerequisite is the arrival of key equipment which may be needed
for the diagnostic study phase, beginning around the end of Year 2 of the NAAR
Project. Equipment needed is listed under the headings “Plant-soil-water
relations”, ET equipment, and "Lrrigation efficiency study equipment” in the
list attached to this Annex. Other equipment on the list is for experimental
purposes, and will need to be updated in function of availability of equipment
existing at the site chosen for the base station.

5.2 Diagnostic Study

The first phase of field research will consist exclusively of a year-long,
intengsive study of the details of water, soil and crop management in
representative ONAHA-managed perimeters in the ADM-Maradi region. This study,
an indispensible first step in establishing the future researcnh agenda, will
be conducted in the conduct of the Permiter Irrigation Diagnosis and
Management Team (Annex G). This interdisciplinary team is composed of the
irrigation engineer and agronomist, the agricultural economist and
anthropologist, and perimeter level cadres. Thus, while the irrigation
agronomist is investigating perimeter-level issues as part of this team, the
soils agronomist will personally witness and chronical the detalls of
farm~level crop, soil, and water management through one complete
double~cropping cycle.

One objective of these studies is to generate and prioritize research
hypotheses which have the highest probabllity of extendable payoff and
technical feasibility. Investigation of the themes discussed in section Il
will likely lead to some hypotheses. Others not mentioned here will likely
arise from field observations, measurements taken, and discussions with
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farmers, extension agentn, cooperative leaders, and perimeter directors. The
rapport developed with tliese people will allow diagnostic study to continue
beyond the initial year of intensive investigations.

While the generation of testable hypotheses will be relatively easy, their
prioritization will prove more difficult. The soils and irrigation
agronomists will need to discern the factors which most limit yields, quality,
and efficiency of operations on the irrigated farm level. Although some
excellent technical hypotheses will result, they will likely remain too
numerous to properly teat iiiem all. The irrigation and soils agronomists
should avail thelves of the multidisciplinary nature of the DECOR diagnostic
team to rule out those which have a low probability of yielding extendable
regults due to economic, institutional or sociological factors. The mechanics
.of conducting the diagnostic study are further discussed in Annex E.

In addition to field study, there will be a need to investigate historical
records and to review the available literature on the irrigated perimeters.
The bibliography included at the end of this annex will provide a useful
springboard intu the literature.

The irrigation and soils agronomists are cautioned against becoming overly
distracted by the development of in-station and on-perimeter test sites which
ray be occuring simultaneously.

5.3 In-station experimentation

The testable hypotheses refined during the diagnostic study phase may be
clagsified by thematic category as in Figure 2. Given these eight categories,
it may be logistically feasible to test only the highest priority theme in
each category during the first year of in-station testing. Depending on the
nature of the hypothesis, it may be suitable to test components of each only
at the base station, only in certain antenna stations (Point d'appui)
corresponding to irrigation system type, or both. The research proposals
submitted by tne soils and irrigation agronomists should so specify.

The station trials will use classical statistical design and field plot
technique to measure the impact of a broader range of biological, physical and
chemical factors on soils, crops and water than will be possible in farmers
fields. Moreover, statlion facilities are large enough and have sufficiently
intense management to test a wider range of treatments with greater
replication. Since the first year of in-station testing will likely mark the
first time these facilities will be used for irrigation agronomy experiments,
the bulk of researchers' time will be devoted to personally executing the
trials together with the support staff assigned for this purpose. The object
18 to assure that as many of these experiments as possiple yleld statistically
valld and interpretable results. Annex E discusses aspects of the in-station
trial program which particularly concern ONAHA.

5.4 Ouo-perimeter, on-farm trials

If in-station experimentation has succeeded in identifying or suggesting
test treatments which look promising in terms of yield, quality, efficliency or
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profitability, then the regsearch team may wish to propcse testing of these
treatments on the farm level ih ONAHA-managed perimeters. If not, then
diagnostic study and in-station testing continue until such promising test
treatments appear. The earliest season in which on-farm trials could be
conducted corresponds to the third year of irrigation field research and to
the fifth and last year of the NAAR Project, Phase 1. Even then, there is no
guarantee that the irrigation agronomy research program will have reached the
on-farm trail stage by the end of NAARP year 5.

Annex E discusses the mechanics of conducting extension mznaged on-farm
trails (EMOFT) in collaboration with ONAHA. Attention will need to be paid to
the key assumptions and conditions governing how and when such trials are
conducted. The EMOFI model ie recommended to the soils and irrigation
agronomy team, since, as of 1986, conditions appear favorable to its
implementation.

5.5 Benchmarks, evaluations, and end-of-project status

Figure 3 is indicative of the stages of development that the irrigation
and solls agronomy program can achieve in each Project year 1f critical steps
are achleved according to plan. As mentioned in section 5.1, the most
critical steps include the timely establishment of research station
icfrastructure, the arrival of research equipment, and the assignment of
trained and qualified counterparts and technical support staff to the
irrigation research program. Delays on any of these counts will risk
displacing the whole field research block forward in time by yearly intervals.
Within the field research block, progress to on-farm trials and eventually to
hard products is further governed by the results of the preceding research
activity,

Table 1U presents representative benchmarks of progress by year of the
first five-year phace of the NAAR Project, in terms of implementation of the
irrigation agronomy program. It corresponds tu the calendar illustrated in
Figure 3. From these indicators, it can be seen that the first five years of
the project will but initiate the applied research program in irrigated
soll-water-crop management, which is no mean accomplishment in itself given
the obstacles to overcome. By the end of NAARP Year 5, INKAN will have a
fully-functioning network of irrigatiou research station facilities in the
ADM-Maradi region, and a solid working model of irrigated cropping systems
regearch involving ongoing perimeter-level diagnostic study, in-stition
experiments, and on-farm trials conductec in collaboration with ONAHA., In
addition, INRAN's human resources for irrigation research will have been
reinforced by five research-level and 23 chief techniclans at post, with
Masters-tralned researchers nearing completion of their training.

However, the real payoff in terms of hard product, notably extension
recomnendations and technology, will probably remaln at least a year in the
future for the irrigation sector by Year 5. A minimum of two sucessful years
of in-station and farm level testing are required to achieve the confidence
(statistical and otherwise) required to issue solid recommendations for
extension.

’-ﬁ\ rr
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Evaluation, programmed for NAARP Years 3 and 5, needs to be oriented
accordingly. The Year 3 evaluaticn needs tu assess the progress of
infrastructural development relative to the progress of field research, as
well as to verify the status of training and research equipment. The Year 5
evaluation can turn its attention more to the substance of the research
program, its methodology, preliminary results, and progress towards developing
a cropping systems approach for research in the irrigation sector.



TABLE D—-10
Representative

Benchmarks of progress in implementation of the irrigation and soils
agronomy program: NAARP Projegt Phase 1.

End of .
NAARP Year a

Component

Benchmarks

1.

Research station
Infrastructure:

‘Research Equipment:

Training:

Research station
Infrastructure:

Technical assistance:

Short~term training:

Research Equipment:

3. Research station
Infrastructure:

Field research

activity:

Sites prospected,
soils analyzed
sites decided,
and eventual
construction let
for bid.

Equipment needed
for diagnostic
study ordered.

Long-term trainees
departed.

Necessary con-
structjon, land
improvement and
water works in
progress.

Arrived at post.
Diagnostic study
initiated.

Agro-climatology
technician at post
(viagnostic study)
Irrigation tech-
nicians in
training.

Remainder of
equipment needs
ordered;
diagnostic
equipment deployed

Operational for
In-station trials.

Diagnostic study
results reported.
In-station trials
initiated.



Short-term training:

Field Research:

Long-term training:

Shorr-term training:

5. ° Field research:

Long-term training:

Short-term training

Ag Techs I, Irri-
gation
Technologists and
Ag Mechanics at
post. (In-station)

In station trial
(1) results
reported. On-farm
trial program
initiated

if station results
go indicate.

B.S. students
received degrees.

M.S. thesis
projects decided.

Ag Techs LI, Ag

Cheairal Techs,
Stat techs all
posted.

In-station (2)
results reported
On-farm trial
results (1)
preliminary
reported 1if
conducted.

B.S5. researchers
posted, H.S.
thesis projects
underway.

50ils analysts,

/-
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TABLE D-11: CHARACTERISTICS OF MAJOR IRRIGATION SYSTEM TYPES IN NIGER, PART I a

WATER LOCATION NUMBER COLLECTIVE % TOTAL
SOURCE DELIVERY APPLIC'N GEOGRAPHIC TUPLOGIC OPERATING AREA (Ha) IRRIG.
METHOD PERIMETERS a AREA
L. River Large Basin Niger Flood plain 18 5041 36
Pumps River
2. River Large Furrow; Niger River 5 362 3
Pumps Basin; River terrace
3. Surface runoff; Gravity Furrow A.D.M. b River botom or & 3831 27
Keservoirs Basin; open plains
4. Groundwater; Medium sub. Furrow Maradi River bottom lc 500 ¢ 4 ¢
tube-wells Pumps Basin bept. lands
5. River and River flood Basin Komadougou Flood plain 3 212 2
Polders and punps River
6. Groundwater; Hand 1lifrc; Basin; Diffuse Bottom lands (d) est. 4000 e est. 29
open wells small pumps Furrow

a. Source: UNHAHA, cited by USAID (1986 b). Statistics from 1985.

b. Ader—Doutchi-Maggia Valley region of Tahoua Department.

c. Not including Aderawa, Moderawa and other small groundwater pumping schemes.
d. Individually managed "micro-realisations,” oot organized as perimeters.

e. Estimates range from 3000 ha (USALD, 1985) to 22,00V Ha (Direction Services Agriculture, 1982).
UsaIp (1966 a) cites 3UU0-400U Ha.



TABLE D-12: CHARACTERISTICS UF MAJOR IRRIGATION SYSTE: TYPES IN NIGER, PART IlI. a

IRRIG. SYSTEM TYPE

CROPS CULTIV/SEASON

AREA CULTLIV/SEASON b NUMBER AREA/ AGE OF
RALNY — DRY RAINY (Ha) DRY  OF FARMER PERIM,
FARMERS (Ha) (years) d
1. rRiver pumping (basin) e Rice — Rice 4,245 4,245 12,003 0.39 18
- Largest: Namaril Goungou 1,310 1.319 3,242 0.48 7
- Smallest: Kouretere 13 13 32 0.41 .13
- Uldest: Koutoukale 320 324 720 0.47 ™53
Z. River pumping (terrace) Multiple-Vegetables NA NA NA NA 14
3. Surface resevoirs sorghum-wiieat/veges f
+ cottou-tallow 3,410 1,204 3,395 g 0.66 g 13
- Largest: Konni I and 1I 2,384 505 1,175 g 1.13 g 8 and 3
- Smallest: Tounfafi 23 11 69 0.35 18
- Uldest: Moullela o3 14 124 0.58 20
4. sroundwater Pumping sorghum—-wheat/veges
— Goulbl de Maradi + cotton-cowpea/peanut 483 97 691 0.77 4
5. Komadougou River NA 164 NA AN NA 7
6. Micro-irriy systems fallowh-vegetables NA est 4,0001 est. 12,000 1 est. U.16 1 NA
to 24,000 to 0.33

c.
d.
e.
r.
3
h.
i.

Source: UsSAID (1986 b.) except where noted.

1985 seasoa data.

Based on total cultivatable (nominal) area, Mean of hectares/faruers by perimeters.
Source: Gemie Rural (1986); age in 1Y86 from year construction started.

Totals or méans of 16 perimeters.
Primarily onions and tomatoes.

Not counting Konni [1 (date unavailable).
Land may be fallowed, rainfed cropped or be flooded out in rainy season.
Estimated from data in (USAID, 1Y84).

. .



TABLE D-13

Indicative yields of rainy s

supplemental irrigation.

epson crops grown with acd without

Supplemental Irrigation

Crop Year Statistic With(location) without(location)

Cotton a 1982 Mean 1.8 0.5
Highest 3.0(e) 0.7(g)

Lowest 1.1(£) 0.2 h)

Cotton b 14983 Mean 249 0.7
Highest 3.0(1) 2.8(k)

Lowest 1.2(3) 0.1(1)

Cotton b 1984 Mean 1.7 0.7
Highest 3.9 1.8(k)

Lowest 1.2(3) .0(m)

Cotton b 1985 Mean 1.6 0.5
Highest 3.1(n) 1.3(p)

Lowest 1.3(0) 0.2(q)

Sorghum ¢ 19383 No fertilizer 0.8 0.3-0.5(see t)
With(see r) 1.0 0.5-1.0 "
with(see s) 1.7 0.7-1.1 "

Sorghum d 1984 Mean 2.0

Notes for [able (indicative r/s ylelds)

a. Source: Direction Services Agriculture (1982)

b. Source: CFDT (unidentified document)

c. Source: FAO/Landez, cited in DEPSA (1986)

d. Source: ONAHA (1935)

Locations:

e. Ibohamane perimeter
f. Madarounfa perimeters
g. Gaya (Dosso)

h. Madarounfa non-irrig.

i. Guidan Magagl perimeter

j. Konni I perimeter

k. Angoulamata (iadarounfa)

1. Kawara Abdou (Illela

m. 5 cooperatives in Talnoua Department

(crop failure)
n. Tounfafi perimeter
o. Konni Il perimeter
p. Maraka (Madarounfa)

q. Guidan Magagl non-irri.

Notes )
r. 225 kg super siuple phosphate/Ha
8. 225 kg super simple +150 kg urea/da
t. First figure®rainfed
second figure=valley bottom
(recessional)

4

\



TABLE D-14

Existing INRAN irrigation recommendations for major dry-season crops. a

Growth Stage Water applied Interval of
Crop (days after planting) each irrig. (mm) Application
Wheat 0-45 days 30 weekly
45-75 30 bi-weekly
75-90 20 - weekly
Onion (seed) preplant 50 one pre-irrig
O-harvest 30 weekly
Onion (bulbs) pre-transplant 50 one pre-irrig
transplant-75 b 32 weekly
75-115 (flowering) ) v weekly
115-140 (maturation) 25 weekly
Tcmato . pre-traansplant b1V one pre-irrig
transplant-35 ¢ 35 weekly
35-40 25 bi-weekly
90-135 35 weekly

a. Source: INRAN (1Y85 a)
b, Days after seeding. Transplanting to field is recommended at day 40.

c. Days after transplanting.

~
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Fig. D-4 GEOGRAPHIC DISTRIBUTION OF INRAN-MANAGED RESEARCH FACILITIES WITH IRRIGATION INFRASTRUCTURE
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Table D-15
ILLUSTRATIVE EQUIPMENT LIST FOR IRRIGATION AGRONOMY
(WATER = SOIL - CROP MANAGEMENT) RESEARCH PROGRAM
Y BASED IN TARNA OR VICINITY

I. PLANT - SOIL - WATER RELATIONS EQUIPMENT

1 -

)
NN C

50 -

10 -
500 -

Digital leaf porometer with datz module (Rs)

Infrared canopy temp. gun

Pressure chamber apparatus ( leaf)

Tensiometers of different sizes ( matric)

Sling psychrometers ( air)

Neutron moisture probes with transport cases: digital memory
modules.

Access tubes with caps for ueutron probes.

Soil sample augers for core samples:

= 5 Willardson - Taylor type

= 5 Large bulk density sample type with drivers, with spare inserts.
Soil probes - graduated T-bar type.

Core sample storage/transport containers \hermetic)

Soil thermometers - digital with data module; mulitiple deptn probes.
Set plans and materials to build stationary lysimeters (concrete
basin type)

11, ET EQUIPMENT

10 -
5 -

2V

Class A evaporation pans

Integrated automatic weather stations with data modules
(temperature, vapor pressure, radiation sensing; and
self-dumping rainfall recording.); spare modules

=~ Direct-reading rain guages with stands, with metric constant

graduation internal markings

III. LINE-SOURCE EXPERIMENT EQUIPMENT

40 -
40

2
200
P

Sections 6-meter pipe with risers and couplings

Rain-bird cone distribution sprinkler heads w/spec. nozzles.
Line pressure gauges with couplings.

Graduated sprinkler water collection cans.

Spare submersible pumps 22UV 10 liters/sec x lU meter head

IV, IRRIGATION EFFICIENCY STUDY EQLeMENT

v
100
100

5 -
v -

3

5 -
5 -

-] -

Cut-throat flumes (fiberglass) w/level bubbles - «5 cm throat.

Pcs siphon tubing of various diameters.

Pcs sreel gated pipe wirh controlled orifice control, w/couplings,

6 meter lengths (other eqpt. as specified above for P-S-W relations)
Stopwatches.

Reels 50 meter surveyor's cnain

Double-ring infiltrometers

Porrable weirs with canvas ilams

Stream gages - pifor - tu.e type w/travel cases

Set bullder's level and uetric surveying rod. HD travel cases.

A



V. GENERAL FIELD EQUIPMENT

- TRACTOR OPTIONS: 1) Two new 60 HP tractors (3 pt hitch Pr0, full
hydraulics)
or 2) One new 60 HP tractors + one flat-bed (tilt-bed)
trailer
or 3) Repair two or three existing INRAN tractors.

-1 ea: tandem disc set, single tootn ripper/subsoiler, furrow cutter-
shaper, vibra-shank cultivator; ridger, float, spike-tooth
harrow

-4 pairs oxen and donkeys w/yokes draw bars, tool bars, plows, ridgers,

weeders :

-4 sets row seeders for same, "SUPER-ECHO" w/complete disc sets

1 - Backpach manual-level action spray rig w/cone and fan nozzles.
1 - Shallow-bin dumping trailer - (nydraulic lifr) -

2 - ULV battery-powered spray rig (CFDT-type) (insecticide use)

1 - boom sprzyer

VI. LABORATORY EQUIPMENT

(220v 50H3)
2 - Micro-computers, ILBM-compatible, desk-top, 512K byte RAM, dual
5 1/4" floppy drives, B/W monitors, standby power source/protection.
Ea. receptacles for downloading data modules from weather stations,
leaf porometer, neutron moisture probe, soil thermometers.
- Soil/leaf sample drying ovens, 22Uv, automatic timer
- Digiral analytic balances, 1U0Ug capacity, 220v
- Digiral analytic balances, lUkg capacity, 220v
- Portable beam balances, lUUkg capacity.
PH meter w/Z spare electrodes, ¢20v, KCl extractant reagent.
- Electrical conductivity (mho) meter, 22Uv
- Pressure plate apparatus
- Ser goil rextural analysis equipment (mortar/pestle, granulometric
screens, cylinders and plungers.) Spare cylinder.
Seed counter, digital, stop setting adjustment:
- Plastic bag sealer (hot irom), 22Uv.
- Seed packets
- Rolls of H.D. plastic bagging material, various widths.
- Misc. glagsware: graduated cylinders, beakers, flasks, etc,
- Shipping containers for soil, foliar, and seed samples.
- Plastic storage jars, wide-mouth.
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ANNEX E

EXTENSTON-MANAGED ON-FARM TRIALS:

AN ALTERNATIVE TO CLASSICAL FSR APPRUACHES

by
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CONTENTS

BASIS AND OBJECTIVES OF EXTENSION~MANAGED ON-FARM TRIALS
KEY ASSUMPTIONS AND CONDITIONS FOR COUNDUCTING EMOFTS

KEY STEPS IN CONDUCTING EMOFTS: AN INRAN-ONAHA MODEL
TLLUSTRATIVE CALENDAR FOR AN EMOFI PROGRAM

TECHNICAL CUMPONENTS OF AN INRAN-ONAHA WORKING AGREEMENT

ELEMENTS OF AN EMOFT PROTOCUL.

E-1u
E-10

E-17



k-1

I. BASIS AND OBJECTIVES

1.1 Classical FSKR methodology describes two major approaches to condurting
on-farm trials (UFTs): researcher-managed and farmer-managed OFfs. Both
approaches tead to overlook or underutilize a valuable field-based technical
and human resource: the agriculture extension agent. In recent years,
agronomir researchers based in West African national programs have developed
and refined extension-managed approaches to UFTs which combine the best of
both classical approaches. This alternative is worthy of consideration in
planning and implementing the Niger Applied Agriculture Research Project. It
is {ntended as an option to, not a replacement for, the OFT approach used by
DECOUR under the Niger Cereals Research Project.

1.2 The objectives of classical FSK approaches are generally to analyze
sorio-economic or combined agronomic-economic effects of research-generated
technologies on the farm level. Research-managed trials test treatment
. effects in the blo-physical environment of the farm, while farmer-managed
trials test treatment effects by farmer management interactions without
benefit of extension agent advice and guldance. Extension-managed OFTs
include the intluence of the latter to test (rechnical treatment) x (farmer x
extension agent effects) x (bio-physical farm environment etfects). ‘lhus the
method inherently tests the extendability of the technical treztments and
identifies technical constraints which will need to be addressed it and when a
treatment is proposed for extension through the same servire.

1.3 Extension-managed on-farm trials (EMUFTs) are designed by agronomic
researchers, managed by field extenslon agents, and carried out by
participating farmers. They are experiments, not demonstrations. Compared to
classical FSR themee, EMOFTs focus more narrowly on agronomic effects of
treatments. Thus the design of the network and unit OFTs can be optimized for
collectlon of statistically valid, quantitative agronomic data as well as gome
qualitative (farmer reaction) data. However, the design and protocol of each
unit EMOFT must be aimplified to the extent necessary to assure that the trial
can be conducted by each (extension agent x farmer) unit. To achieve
gcleatific validity, it may thus be necessary to extend the OFT teating phase
over more locations and/or years than would be the case with more intensively
managed FSR methodologles.

1.4 Traditional agronoaic researchers have been reticent to conduct UFTs
because they tend to believe that the farm environment imposes too many
uncontrolled or unmeasurable variables for proper research, that requirements
for both statistical validity and trial feasability cannot simultaneously be
met, that extension agents are not qualified to manage trials, or that they
will require too auch researcher supervision. The model presented here 1is
intended to allay such misgivings. The key is in proper planning and
preparation before the season begins, since if the program is set up properly,
EMO?Ts can to a considerable extent "run themselves” as far as the researcher
is ccuncerned. The model includes failsafe mechanisms and redundancy to reduce
the most common risks of trial failure arising from human ertnr. The payoff
for all this attention to detail comes in the form of proving or disproving
the technical and biophysical viability of technological iuprovements in the
hands and fields of farmers, when extension agents themselves are the vehicle
for technology transfer.
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IT. KEY ASSUMPTIONS AND CUNDITIONS FOR RUNNING EMOFTS

The model assumes:

2.1 The existence of technical treatments (single variables or combined
packages) that:

a)

b)

d)

e)

have been successfully tested within the research station
network in which their potential interest in terms of yield,
quality or economy has been measured;

have a reasonable probability of being extendable;

have been preliminarily evaluated, if not yet tested, for
potential labor savings or profitability to farmers;

have been hypothetically matched with recommendation dumalns
(although this may be a test hypothesis of the EMUFT network);

are likely to be influenced in their interest or technical
feasability when managed by the (extension agent x tarmer)
unit. This i3 the major rest hypothesis.

2.2 'The presence of agronomic researchers who:

a)

b)

c)

Are disposed to, and skilled at designing, conducting and
analysing the results from a network at EMOFTs themselves;

Are commmitted to following through on conducting EMOFTs over
years and locations;

Have sufficient time, organizational skills and logiatical
support (vehicles, support staff) to do so in light of their
other responsibilities.

Researchers who wish to have on-farm trials conducted, but who do not meet
thes conditions, would do better to delegate their OFT work to another
research entity (e.g. DECOR) specialized in this area. They need then accept
the experimental design and methodological approach of that entity, and be
Prepared to accept the quality and quantity of data produced by that entity.

2.3 A willingness and ability of extension agency (e.g. ONAHA)

supervigors
to:
a) Review EMOFT proposals from researchers and act on thea in

b)

timely fashion each year;

Select and assign its agents to managing OFTs, tn the point of
including OFT management in the regular work schedule of the
field agents that they select to participate;



¢) Administratively supervise and pay these agents (for which
financial reimbursement to ONAHA by INRAN might be
arranged for in the working agreement between these two
agenclies),

d)  Assure that the agent's time alotted to trial management {s
actually devoted to this purpose;

e) Recruit and assign additional extension agents if needed to

manage an adequate number of EMOFTs each year and to send thelir
agents to INRAN-organized training/instruction meetings.

ITI. KEY STEPS IN CONDUCTING EMOFTS: AN INRAN-ONAHA MODEL

The tollowing 20 steps decribe a chronological procedure for conducting
IMOFTs on irrigated perimeters of Niger, where INRAN {8 the natlonal research
Institute and ONAHA is the perimeter wanagement and extenslon agency. ‘lhe
main steps are relterated on a yearly cycle, but many requlire half-yearly
amendment for trials perraining to only one half of the double cropling season
(e.g. dry-season only). The basic model is readily adaprable ro rhe dryland
sector as well, for which the Ministry of Agriculture (DPA) {8 tue extension
body, and in tact the model appears conslderably simplified in the latter
case. The model ran also be adapted to private gector (cooperative)
managment, but becomes administratively more complex and less efficient.

3.1 On-perimeter and on-farm diagnostic studies by researchers

The objertive of these studies 18 to generate and refine research
hypotheses which have a high probability of extendable payoff and technical
feasibility. This can only be accomplished properly if researchers personally
witness and chronicle the details of both perimeter-wide water management and
farm-level crop, soil and water management. A small but representative sample
of both perimeter design types and farmers within perimeters are selected by
regearchers on the advice of ONAHA Kegional Director and ONAHA Perimeter
Director, respectively. These studies are conducted in pacaliel across
perimeters throughout at least one entire double-cropping cycle. They
continue during the station testing phase, and strongly condition the design
of the EMOFTs. The studies may also reveal that ONAHA fields an insufficient
number of extension agents to manage an effective network of EMOFTs. In this
case, the working agreement might be drafted to provide, for instance, for
ONAHA recruitment or hire-back of additional field agents at INRAN (project)
expense. ~

3.2 Execution and Distribution of INRAN-ONAHA Working Agreements

The basic document is drafted by the INRAN Directorate in consultation
vith researchers most interested in conducting EMOFTs. Its provisions are
subsequently negotiated and revised in meetings between the two Directorates.
(Examples of key technical provisions are listed in section V of this annex.)
The basic document spells out in as much detail as possible exactly what
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resources each party is committed to provide, and what services each will
perform. It 1is designed to be amended annudally or semi-annually to specify

more precisely the season's program. Upon execution (signature) by the two
Directors Ceneral, each distributes coples to all parties concerned within his

agency.

3.3 Delineation and selection of recommendation/testing domains

An important by-product of the diagnostic study phase 1s the delineation
of recommendation domains according to factors such as water source, water
application method, cropping system, or predominant soil type. Depending on
the hypothesis proposed for EMOFT testing, t'ie researchers will wish to select
and sperify the appropriate domain in his proposal to the extension service.

3.4 Determination of numbers of locations and trials per location

In designing a network EMOFIs, the researcher must integrate known and
estimated treatment differeaces with requirements for replication in space and
time to provide for statistical distinction of treatment eftects and
interartions. By working across perimetersg, cooperatives, or soll types he
hopes to partition known sources of varfance and measure treatment environment
interaction. Etnvironment may be turther Furtitioned to bio-physical effeects
and management effects. His proposal of number of locations (perfmeters...)
and trials per location will be conditioned acrcordingly. The need to test
over years {s also taken i{nto account, but the prudent researcher may wish to
avold commitment to test over years in the case that all treatments prove
unpromising early on. Other fartors ronditioning the lorations and numbers of
EMOFTs proposed iaclude the researrhers's own logistical capacity and the
accegsibility of the locations, as well as his estimate of the number of ONAHA
extension agents in a pcsition to manage the trials.

3.5 Preliminary design of the unit EMOFT

The factor most likely to limit the design complexity of each unit EMOFT
is the technical capacity of the extension agent to manage it without making
Procedural errors, given the time he has available to devote to the trial.
Allied to this limitation is the possibility of spontaneous procedural errors
by the participating farmer. A secondary limitation arises from the
proportion of the farmer's land and time which he can reasonably risk devoting
to experimental purposes. The land area is further governed by variability in
soil type, microclimate and biotic factors within his field which risk masking
treatment effects. All of these consideratious suggest limiting the number of
treatment per trial to less than six, the number of replication per field to
one (or in rare circumstances two), the trial area per field to leas than 20X
of the farmer's average total and the nuaber of trials per extension agent to
one or two at the outset. Simple rather than compound treatments are

suggested for design and management simplicity.

3.6 Written EMOFT proposals by INKAN researchers to ONAHA

INRAN researchers who wish to conduct a network of EMOFTS with ONAHA draft
proposals for ONAHA Directors' consideration. The proposals include concige
sunmaries of the objectives of the particular EMOFT prograa, the precise

” H
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nature of the treatments, justification for testlng them with farmers
(including reference to key results trom starlon testing); speciflcations ot
testing domains, numbers of locations (perimeters) and trials per location,
and specifications of the unit EMOFI, Including a diagram of plot layout with
dimensions. The number of extension agents needed and an estimate ot the
amount of thelr time that the trial will require should also be clearly
stated. Finally, no-loss guarantee provisions designed to protect the farmer
in rase of crop failure should be included. Each proposai need run no longer
than 3 pages. All such proposals for a glven season are collected by the
INRAN Directorate for presentatlon to the UNAHA Directorate by a deadline
specified by the working agreement, such as April 1 for rainy-season and
year-long trials and August 1 for dry-season trials.

3.7 Review and approval of proposals by ONAHA

Un review of the rollective proposals, the UNAHA Directorate may decline
to participate Iin researching certaln themes on the farm level or may return
certain proposals to INRAN researchers for clarificatlon or moditlcation. In
the event rthat the total number of trials proposed exceeds the number of UNAHA
flield agents avallable to manage them, the ONAHA Directorate may wish to
reduce the number of EMOFT units per theme or defer others to tuture years.
The assignment of locations is best made by ONAHA Reglondal Directors who
better know thelr agents and perimeters. ‘The General Directorate may wilish to
deter other key decislons to the reglons as well. ALl such fssues are best
negotiated ln a joint INRAN-ONAHA meetling 10 days atter submlssion of the
pProposal, but tinal decislions on these polnts remain with ONAHA. A deadline
for decision (ca. 2V days affter submission) 1s spelled out in the working
agreecent, at which point the working agreement itself is also amended to
spell out the details of the season's program.

3.8 On-sirte interviews with extension supervigors and trial managers

Researchers conducting EMOFTs promptly visit Lueir assigned perimeters,
armed with a letter from the ONAHA Directorate, coples of the amended working
agreement, the approved trial proposal, clearly written criteria for selecting
farmers to participate, qualities of the field space to be reserved for the
trials, and invitations for managers and their supervigors to attend the group
instruction session for the field trial manager. One of the researcher's
goals here is to size up the working relationships between the named ONAHA
trial manager and his supervisor, and the readiness of the executor to manage
the trial, in order to better tailor the detailed protocol to his needs.

ONAHA field staff are to complete farmer and field selection before attending
the instruction session, explaining clearly the test treatments and the
no-loss guarantee provisions to the farmer.

3.9 Preparating of EMOFT protocols and data logs; other material supplies

Regearchers prepare sets of written instructions which will guide the
managers in conducting the trials with fsrmers. The protocols provide simple,
straightforward, step-by-step procedural details of plot layout, cultural
practices and data collection to be performed, including diagrams where
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appropriate. Data sheets are included for agents's recording of such
qQuantirative data as rainfall, dates of operations and observations, and plaat
stand counts, and surh qualitative data as the farmer's reactions to various
aspects ot the test rreatments. (kach researcher must assess which data may
be reasonably collected by the extension agent and which he might prefer to
collect himselt). Other initial materials prepared by the researchers might
include the test treatments themselves (seed packets for variety trials;
fertilizer packets for fertilizer trials, etc.), plot labels and the like.
Color coding helps keep treatments, plots, and data logs straight.

3.10 Group {nstruction of trial managers: provision ot materials

Gathering trial managers (preferably with their supervisors) together who
will be working on a common theme serves to {mpart {nformation more
efticiently, to contribute to morale and to draw out questions which might not
otherwise be asked. The instruction sessions, which might last one to three
days, could be held at ONAHA Reglonal Directorate lorations as provided tor {n
the working agreement. RKesearchers present, talk through and demonstrate key
steps in the trial protorol. ‘the material supplies provided by INKAN are
given and explained to the agents at this point, and logistiral modalities are
addressed. The Research-txtenslon Liaison Unit may wish to participate in the
gesslons.

3.11 Selection of fleld plot location within farmers' flelds

Depending on the trial design and treatments, thig eritical gtep may or
may not require researchers' presence. A rlearly written protocol helps. 'the
objective at each unit EMOFT site is to situate the plots in such a way that
variability in micro-environmental factors (termite hills, trees, pathways,
sandy and low spots. etc) do not mask treatment effects. Traditional field
plot technique ralls for increased replication to overcome these factors, but
this 18 not practicable within a unit EMOFT. Increased care in siting the
plots or use of subplot sampling techniques can mitigate these factors. ‘lhe
8equence of cultural operations may call for land preparation before staking
and labelling of plots, but the site should have been prospected beforehand.

3.12 FPleld operations by farmers and data recording by extension agents

Given the geographical dispersal of the EMOFTs and the timeliness required
for proper cultural technique, it is with land preparation and seeding that
the burden of trial management shifts to the extension agent. For each
operation in the cultural calendar, the protocol will specify the degree to
which the farmer will operate of his own free will versua the degree to which

the agent will intervene and guide the farmer. If the protocol has been

clearly written and attention has been paid to the other ateps described
above, chances are iaproved that the trial will “run itself” as planned.

However, provision needs to be made in the working agreement as to measures to
be taken by ONAHA aupervisors (perimeter directors) to continue the trial in
the event that an extension agent becomes absent for any reason. It is
prudent to have provided the perimeter director with a spare copy of the
protocol.
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A well-designed KMOFT will not require a significant increase in the
amount of casual labor that the farmer is obliged to engage.

3.13 Monitoring and trouble-shooting by INKAN researchers

The working agreement specifies a minimum number of visits to be scheduled
by researchers to assuvre that the trials remaln on track. A researcher
heavily invested in EMOFTS may wish to visit “his" trials frequently,
particularly if he is uneasy about the extensicnists' ability to manage them
properly. BHut he needs to temper this urge by the realization that his
presence on site will to some extent perturb the testing of the extension
management hypothesis, and perhaps lead to management levels and cultural
practices which are "too good”. The researchers distinguishes early in the
season those field agents who have matters in hand from those who will require
more frequent intervention, and schedules his tournees accordingly. At each
visit, he agrees on a date tor the next visit in order to assure finding the
tield agent (and possibly the farmer and/or the perimeter director) on site.

3.14 Addirional data collection by INRAN researchers

The researcher will have deterwlined in the design and protorol stape 1f
more data would be useful in Interpreting the results than that collecred by
the extenslion agents. Such data might orliginate from soil and foliar
sampling, identitication of pests and diseases, neutron moisture probe studies
and the like. If so, the researchier schedules visits in the manner deseribed
above for himself and/or for his INRAN staff. He may also consider
temporarily posting staff to the farm site for this purpose. As the geason
progresses, the researcher is also assessing the "interpretability” of the
data from each unit site ({.e. whether the treatment effects are being
expressed or masked) and picking sites suitable for the upcoming fileld tour.

3.15 INKAN organized field tour for service directors

The objective of the field tour is to show directors of pacrticipating and
allied services, as well as financial sponsors, samples of the type of
regearch which they have been supporting. Sites and date of the field tour
are selected by researchers for clarity of treatment effects, as well as for
logistical feasibility.

For many treatment types, the best time is shortly before or after plant
maturity. The number of sites and their distance are kept to a strict ainimum
in ovder to impart a few good lasting impressions, fatigue not one of thea.

An illustrative group of participants might include the Directors-General of
INRAN and ONAHA, Regional Director of ONAHA, Departaent Director of INRAN,
INRAN's Reseatrch -Extension Unit, NAAR Project Teaan Leader, USAID Project
Officer and the participating researchers. At each unit EMOFT, they meet the
ONAHA Perimeter Director, Cooperative and GMP directors, the ONAHA extension
agent and the farmer. The Research~Extension Liaison Unit may alao wish to
participate in this activity. Throughout, it need be vecalled that the EMOFT

is an experiment, not a demonstration.
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3.16 Harvest and post-harvest operations

As the harvestable portion of the test crop(s) becomes detached from its
field plot, the chances of procedural error increase markedly. Researchers
may consider harvesting so critical that they arrange to be preseat (or send
their staff) for this operation. Care must be taken to avold spontaneous
harvesting by farmers. The protorol should spell out clearly the movements of
the tags post-harvest, In keeping with the no-loss guarantee to farmers, the
best policy is to have the farmer store the harvest and to conduct all
post-harvest processing and data collection “"chez lui”.

Research staff thus bring harvest weighing scales to site. The farmer,
extension agent, and researcher should all witness the tinal welghing
operation since these figures torm the basis for in-kind relmbursement for any
loss incurred by the farmer. For instance, the no-loss guarantee might
relmburse the difference In kind (by commodity) between each test treatment
and the farmer's local practice (check treatment), plus any extra losses
incurred due to unplanted alleyways between plots, harvest samples taken for
quality analysls and the like.

3.17 Copy and dlstribution of raw data

Once all data is recorded in the field agent's data log, the researcher
takes and photocopies it. Coples of the raw data from each unit EMOFT are
distributed back to the extension agent; his supervisor (perimeter director)
and the Regional Director of UNAHA. This exercise ensures that multiple
coples of raw data exist in rase of accident and allows ONAHA to proreed with
its own data analysis 1f it so desires.

3.18 Preliminary data compilation and report

Since a complete analysis and report on the regults from a network of
IMOFT's will take some time to produce, it is worthwhile for the researchers
to rapidly compile the quantitative results across a set of EMUFT's.
Quantitative data collected both by the ONAHA extension agent and by INRAN
research staff 1s included. Analysis is limited to teking means of measured
patameters within and across unit EMOFI's, disaggregated perhaps by GMP,
cooperative or perimeter.

A very brief, non statistical, non-interpretative report of thege data
provides a sufficient data base for planning and budgeting purposes relative
to the next season's program, while more time ig taken with the complete
analysis. The preliaminary report is distributed to Regional and Central ONAHA

. Divectors, INRAN Department Director and Programming Director, and other
involved in the OFT research planning process.

3.19 Final data analysis and report

Once the statistical analysis of data is complete, a more interpretative
Teport can be prepared by the researcher for presentation at the annual
INRAN-extension meetings. In the case of an ongoing theme, data from previous
years' EMOFTs can be included in cumulative analyses of variance. Qualitative
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data may be transtormed for quantitative analysis and/or descriptively
summarized. ‘The resulting interpretation sets the stage for recommendatlons
by the researcher for continued testing, possible moditication of test
treatments, socio-economic analysls, or extenslon-demonstration.

3.20 Presentation of results at the annual research-exteunsion meeting

The analytic reports prepared by INKAN researchers who have conducted
EMOFTs the previous year are formally presented to research colleagues and
extension representatives at the annual meeting, normally held in March,
Because of the number of presentations, the oral report of earh researcher is
very brief. ‘lhere is limited time in the worklng groups for detailed
discussion of the future program, refinement of OFT methods, modification of
treatments or of the working agreement, and the llke. A follow-up meeting ot
key participants may be required to establish the future plan, which allows
participants time to study the analytic report and researcher
recommendations. Such a meeting establishes which step in the lterative

process described above, is appropriate for the researcher to return to in
preparing for the uproming season.

IV. JLLUSTRATIVE CALENDAK FUR AN EMUFT PROGKAM

coordinated with the growing season.

The following ralendar f{llustrates how the components described in the
preceding section are integrated into an annual work schedule which 1s

This particular example supposes an

EMOFT agronomic theme such as fertilizer response of rainy r<cson sorghum

under supplemental irrigation.

For a dry-season irrigated trial, most of the

calendar may be shifted to align with the planting date of the test crop.

However, certain elements such ag the annual research-extension meeting will
remain fixed.

COMPONENT MONTH
1. On perimeter, on-farm diagnostic study (year long) June-Nov. *
2. Execution of INRAN-ONAHA basic working agreement December
3. Selection of recommendation/testing domains December-March
4. Determination of numbers of triala and locations December-March
5. Preliminary design of the unit EMOFT December-March
6. Proposal of EMOFT program theme to ONAHA Direction March-April
7. Review approval and veferral of proposals by ONAHA April
8. Amendment of working agreement April
9. On site interviews with ONANA field agents and Director April-May
10 Preparation of protocols, data logs and supplies April-May
11 Group instruction of extension agents May
12 Selection of field plot location in farmer's fields May
13 Field operations and data recording by extension June-October
14 Monitoring and trouble-shooting by research June-November

* Portion pertaining to rainy-season sorghum example.
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15 Additfonal data collection by INRAN June-November
16 Field tour for service directors September

17 Harvest; post-harvest operations/data recording Oc t=November
18 Copy and distribution of raw data November

19 Preliminary data compilation and report December

20 Final data analysis and report January-March
21 Presentation of results at annual meeting March

V. TECHNICAL PROVISIONS OF AN INRAN-ONAHA WOKKING AGREEMENT

There are two major components of a functional working agreement: the
basic document which definies the general obligations of each party in the
conduct of collaborative researc., and periodic amendments which spell out the
modalities of ronducting specific research programs (studies or experiments)
tor a specifir season. The following example describes the key technical
provisions of the basic document only. 'The provisions of each amendment will

depend enfirely on the nature ot rhe research theme. Examples of common
amendment provisions for conducting EMUFIy are listed in Article 6.9. below.

TLLUSTKATIVE INRAN-UNAHA WORKING AGKEEMENT:
TECHNICAL PROVISIUNS

NB: Where not otherwise specified in the following text, "INKAN" refers to the

INRAN Director General or his designee, and "ONAHA" refers to the ONAHA
Director General or his designee. Designees will be specifically named in

amendments to the working agreement.

1. INRAN and ONAHA agree to collaborate in conducting applied research in
the following technical disciplines, with the object of sustaining and
increasing productivity, quality, efficiency and ease of management in the
ONAHA-managed irrigated perimeters of Niger:

1.1, Irrigation water management, including pertinent aspects of
water-goil-plant relations, water balance, evaporative demand,
irrigation scheduling irrigation water pumping, distribution and
application, with the object of increasing efficiencies and ease of
management in these latter operations .t both the irrigation systenm
(A.H.A.) and consumer (G.M.P.-farmer) levels;

1.2, Irrigated soil manageaent, including pertinent aspect of soils
and watev cheaistry; soil fertility maintenance; consequences of

fertilizer and organic matter application; improvement of soil
physical properties; and mechanics of soils tillage operations;

1.3, Irrigated crop naanggent, including pertinent aspects of
manual and mechanized cultural techniques, weed control, pest
control, varietal adaptation and selection, and cropping systenms,

il
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with the object of increasing the yields, quality, or ease of managenment
of the major crop commodities produced within the perimeters;

1.4. Irrigation system englneering aspects pertalning to the above
mentionned subject areas, with emphasis on possible improvements to
the design and operation of existing systems (A.H.A.s);

1.5. Socio-economic factors pertaining to the above-mentioned subjecrt
areas.

2.While continuing to support and pursue pre-existing and ongoling
collaborative research endeavors, INRAN and ONAHA agree to concentrate
their research resources on priority toples pertaining to the
UNAHA-managed perimeters in the administrative departments of Tlahoua and
Maradl during the Inttial phase ot research to be conducted in the context
of this agreement. "Priority toplcs” refers to those avenues of research
which have the highest probability of ylelding results which will lead to
extendable recommendations to luprove the yleld, quality, facility or
protirabllity ot perimeter crop produrtion, or the efficlency or facllity
of perlueter water management.

3. 'Iwo types of research artivity are recognized tor the purposes of this
agreement: field studies and experiments, the latter including fleld
trials which may be conducted within the boundaries ot UNAltA-managed
perimeters (A.H.A.).

4. INRAN and ONAHA agree that Intensive diagnostic field studles are an
indispensible first step in establishing, reflning and prioritizing the
technical hypotheses subject to experimentation. To this end, each party
agrees to the following general provisions, subject to amendment
describing specific modalities:

4.1. INKAN will field a multidisciplinary diagnostic team at its own
expense, composed of researchers specialized in soils and irrigation
agronomy, irrigation engineering, and socio-economics, for the
above-mentioned purposes. This team will study A.H.A. systems
Operations as well as cooperative and GMP-farmer operations in
selected, representative perimeters during at least one complete
cropping cycle;

4.2. The INRAN Directorate will submit & written proposal ¢of the
diagnostic study program to the ONAHA Director General or his
designee for approval prior to implementing the study;

4.3.0NAHA will advise INRAN as to specific perimeters which are
Tepresentative of various system design and cropping system types,
and to review and proaptly act on INRAN's written proposal of the
diagnostic study program, advising the team on points of technical
and logistical feasability;

4.4, ONAHA will allow the INRAN diagnostic team free access to the
perimeters that ONAHA selects for intensive study, and will instruct
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1ts Reglonal and Perimeter Directors to cooperate with the team in
providing techniral information and in measuring or sampling phisical,
biologiral, and chemical processes in the perlmeters. Physical processes
1nclude hydraulie and hydrological processes. Blologlral proresses
include crop growth, development, and yleld;

4.5, UNAHA will direct the diagnostir team to sources ot historical
records pertalning to A.H.A. design and construction, soll surveys,
hydraulir and hydrologic data, perimeter fleld layout, cooperative
and GMP organization, and other records as may be required for the
feam to complete its mission; and will assist the team {in
interpreting these records;

4.6. ONAHA Perimeter Director will assist the team in identifying a
small number of representative cooperatives, G.M.P's and turmers,
which team members will follow throughout at least one romplere '
cropping rycle to study the detalls of tarm-level soll, water and
frop management, and by way of introducrtion, explain the team’'s
mission to leaders on earh of these levels;

4.7. INRAN will provide the ONAHA Director Ceneral, and Reglonal
Directors, with quaterly activity reports deseribing the progress and
problems encountered by the study team;

4.8. INRAN will provide the ONAHA Director Ceneral and Reglonal
Director(s) with a summary technical report of the findings and
recommendations of the study team following completion fo the initial
diagnostic investigation, and of eventual follow-up studies.
Recommendetions will ianclude, but may not be limited to, proposals of
hypotheses or technical treatmeants to be tested by INRAN;

4.9. ONAHA will review the activity and technical reports of the
diagnostic teaa, offering constructive suggestions in case of
problems, and evaluations of the team's recommendations, particularly
on matters related to technical, logistical and socio-economic
feasability of implementing the recommendations.

3. INRAN and ONAHA agree that technical hypotheses generated during the
diagnostic study phase are to be tested first in appropriate INRAN-managed
research facilities. Such facilities may consist of existing INAN
regearch stations or “points d'appui”. For reason of environmental
similarity, some types of experiments may trequire the creation of new
INRAN “points d'appui” on certain ONAHA-managed perimeters. A separate

agreement addresses this issue.

5.1, INRAN will provide ONAHA with researcher's proposals to conduct
in-station research on topics described in Article 1. INRAN will
8olicit and consider ONAHA reactions to the proposals, but the final
decision to conduct such in-station research, including that
conducted at INRAN-managed "points d'appui”, remains with INRAN,
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5.2 INRAN will organize an annual "irrigation research open house” at
selected INRAN facilities where and when such research is beiny
conducted, and will invite UNAHA to attend.

3.3. INRAN will provide UNAHA with copiles of the analytic reports of
all research results pertaining to irrigation, as described in
Article 1, at the annual INKAN-extension meetings organlzed for this
purpose.

b. INRAN and UNAHA agree that test treatments (technologles) which have
proved promising in terms of rrop yleld, quality, facility or
profirability to the farm enterprise when tested by INKAN researchers,
should also be tested by farmers before being proposed for extension.
Since extension agents will be the vehicrle for #ny eventual transfer of
technology to the farmers, it 1s appropriate to test the extendability ot
new techinology by rondurting extenslon-nanaged or-tarm trials (EMUFTs).

In the case ot irrigated perimeters, the extenslon agency 1s UNAHA, such
EHOFTs are thus jolnt INRAN-ONAHA trials.

6.1. INRAN will lnqulre among its researchers in January of each year
ds to the number, type, and loratlon of EMOFT's they propose to
conduct in Irri; 1ted perlmeters starting with the tollowing ralny
season. INKAN will promptly transmit this Lnformation to ONAHA for
planning purposes by January 15.

b.2. UNAHA will make a preliminary assessment of its field extension

manpower available to manage the trials (For this assessment, a ratlo
of one agent to two trials 1s indicative.) In the event that the

number of trials exceeds avallable manpower capacity, ONAHA will
explore the following possible solutions:

a) rehire former ONAHA extension agents whose Job performance was
satigfactory but who were laid off during the "compression” of
personnel;

b) hire new IPDR-Kolo graduates as extension agents cum on-farm
trial managerts;

c) engage the services of cooperative-employed extension agents
for this purpose.

6.3. INRAN will reimburse ONAHA for salary and cother direct expenses
incurred by ONAHA in the exevcise of options to increase extension
manpower indicated in Article 6.2., in proportion to the time that
the additional extension agents spend on managing EMOFTs, as provided
for an amendment to this working agreement. INRAN will draw upon
NAAR Project credits for this purpose;

6.4. ONAHA will present in writing its extension manpower plan for
INRAN (NAARP) approval by February 15, the reply to which is due by
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February 28. ONAHA will promptly act to engage and assign the
necegsary personnel by the date tor the group Instruction of
extenslon agents who will be condurting EMOFTs;

6.5. ONAHA will incorporate trial magagement into the regular work
schedule of the tield agents it selects to participate, will T
administratively supervise and pay these agents, and will assure that
the agent's time allotted to trial management is actually devoted to
that purpose;

0.6. INKAN will collect written proposals from its researchers who
wish to conduct EMOFTs with ONAHA, and submit them by April 1 for
ONAHA"revlew, approval and referral. The proposals, which are

limited to three pages each, wlll include:

a) the name and post ot the I[NKAN researcher proposing the trial
program;

b) a concigse summary of trial objectives;

c) the precise nature of experimental treatments, including the
control treatwent;

d) justitication for testing treatments with farmers (including
reference to key results from In-station testinyg);

e) specification of testing domains (e.q. types of perimeters);

f) specification of numbers of perimeters, trials per perimeter,
and total number of trials for the season;

g) specifications of the unit EMOFT;
h) a diagram of plot layout with dimensions;

1) estimates of the number of extension agents needed and the
amount of their time the trial will require;

J) key provisions of the no-loss guarantee to protect farmers.

6.7. ONAHA will promptly review the proposals and in turn propose one
of the following actions regarding each of them by April 10:

a) approve the proposal and advise the INRAN resgearchers and the
ONAHA Regional and Perimeter Directors concerned of this action;

b) approve the proposal but reduce the nuaber of locations or
trials per location. Advise per (a) above;

¢) approve the proposal but defer its realization until a future
yeart;
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d) return the proposal to INRAN researchers concerned for
clarification or wodification;

e) decline to participate in condurting the proposed research. In
this case, UNAHA will provide INKRAN with full written explanation
of 1ts artion.

6.8. ONAHA will organize a meeting with INRAN on April 10U to discuss
its proposed actions. ONAHA will solicit and consider INRAN
reactions, but the tinal decision, due by April 15, remalns with
ONAHA.

6.9. INRAN will draft amwendments to this working agreement based upon
the IMOFT program retained by ONAHA. ‘The amendments will include the
approved EMOFT proposals and the modalities ot conducting the
regearch in the tield. Executed by April 30, each amendment will
specity:

a) all provisfons of the approved proposal, per Artlcle 6.9;

b) Lists of materials to be provided and paid tor by INRAN and
UNAHA (and eventually rooperatives and farmers), and deadlines
for sroviding earh;

¢) nawes of perimeters where the EMOFIs wlll be condurted, names

of ONAHA extension personnel who will manage the trials, and the
number each will manage;

d) arrangements for the group instruction session;

e) a tentative program of field visits by INRAN researchers to
each site, and the objectives of each visit;

f) a list of data to be taken from EMOFTs by INRAN staff, and the
modalities of taking those data.

6.10. ONAHA will provide letteras of introduction to its Perimeter
Directors for INRAN researchers conducting EMOFTs, instructing them
to cooperate with and facilitate the researchers' efforts to get the
trials underway.

6.11, INRAN will organize and conduct at its own expense a group
instruction program for ONAHA exteneion agents who will be conducted

EMOFTs and thelr supervisorsa. The instruction sessions will be held
on or about May 15 of each year. INRAN will provide transportation,

or reimburse costs of transportation and per diem, for ONAHA
extension agents attending the sessions.

6.12. ONAHA will assure that named extension agents attend the group
{instruction sessions.
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6.13. INKAN researchers conducting EMOFTs will prepare detalled
written protocols for the UNAHA extension agents conducting trials,
The protorols will specify all physical and cultural operations and
data collection for whiech the agents are responsible, and will
provide data registers for the latter. INRAN will provide UNAHA
Perimeter and Regional Directors with gpare coples of the protorols.

6.14 ONAHA will provide rlear instructions to its Perimeter Directors
4s lo measures to be taken to assure continuation of the trials in
the event that any named trlals nmanager fall; to manage his trial(s)
for any reason.

6.15. INRAN will assure that its research staft visits the trials per
the tentative vieit program, and will provide ONAHA with quarterly
activity reports written by its researchers describing {n the
progress made and problems encountered {n the conduct of the EMOFISs.

6.16. INKAN will organize and conduct at its own expense one or more
field tours for service directors to visit selected EMUFTs, to which

UNAHA General and Reglonal blrectors will be i{nvited.

6.17. UNAHA Perlmeter Directors wlll mediate any disputes arlsing
from exerclse of the no-loss guarantee provisions protecting
participating farmers.

6.18. INKAN will recover, photoropy and distribure to concerned ONAHA
extens{on ageats, Perimeter and Reglonal Directors, coples of all raw
data recorded by ONAHA trial managers. This will be done within 30

days of the final entry in each data log.

6.19. INRAN researchers will effect a preliminary data compilation
across EMOFT locations within 30 days of recovering the last data log
from the field. INRAN will prepare a brief, non-analytic report of
these data (including data collected directly by INRAN research staff
and provide same to ONAHA General and Regional Directors.

6.20. INRAN researchers will prepare annually an analytic,
interpretive report of results from the EMOFT program. This report
will be presented to ONAHA no later than the next annual
INRAN-extension meeting, allowing for a three month interval
following recovery of all data for researchers to analyze data and to
produce the report.

6.21. ONAHA will review preliminary and analytic results from the
EMOFT programs, and will meet with INRAN as nceded to decide future
actions to be taken jointly and severally in function of the

results. These actions may include, but are not limited to:
a) further diagnostic study by INRAN;

b) additional or revised in-station testing by INRAN;
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¢) continued or revised EMOFT testing by INRAN and ONAHA;

d) extension demonstration by ONAHA fleld agenty,

VI. ELEMENTS OF AN EXTENSION-MANAGED ON-FARM TRIAL PROTUCOL

The 1list which follows again uses the example of a fertilizer response
trial on rafuy season sorghum under supplemental frrigation. The protocol, as
Prepared by researchers tor each unit EMUFL and provided to extension
agent/trial manager, includes cultural operatlons which he will manage
together with rhe farmer, and data collection for which he is responsible. It
clearly distinguishes the cultural operations in which the farmer acts of his
tree will, from rhose in which the extenslon agent lntervenes and the exrent
of that {ntervention. INRAN-rollected data from the same trlal is listed
Separately. ‘The protocol (s wrirten in clear, simple, unambiguous ftrenrh (or
loral language it appropriate), and is hardbound in a single volume which will
s8tand up to rough handling in the fleld.

l. Table of Contents

2. Conclge list of trial objectives

J. Trial specification sheet (list of experimental treatments, treatment
specification, treatment plot assignment, dimensions of trial and unit
plot. etc)

4. List of materials to be provided by INRAN, ONAHA, farmer

5. Diagram of trial and plot layout, with dimenslons

6. Diagram of unit plot and stake layout, with dimensions

7. Criteria and procedures for farmer selection, with deadline for selection

8. Statement of no-loss guarantee provisions for farmer

9. Criteria and procedures for field selection, with deadline

10 Criteria and procedures for situating plots within field, with deadline

11 General information log (names of farmer, extension agent, perimeter
director; village, GMP, cooperative, perimeter, etc)

12 Field history log (cultural precedents, previous fertilizer application etc)

13 Farmer history log (age, position, ethnic affiliation, years on perimeter,
off-perimeter enterprises, etc)

14 Extension agent history log (including training and professional experience)

15 Rainfall data log

16 Irrigation water application data log

17 Reference calendar

18 Chronological 1ist of all trial operations for entire season, including
post-harvest (cultural operations and data collection), with log for
expected and actual dates of each. Expected dates are expressed relative
to planting date

19 Detailed instructions for operations and data collection to be managed by
extension agent, in chronological sequence

/
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20 Data log for all quantitative data to be collected by extension agent

21l Data log for all qualitative data to be collected by extension agent

22 List of data to be collected from trial by INKAN research staftft

43 Upen-ended log for visits by INRAN research staff and others, with space
for instructions and date for next visit

24 (Uptional) Time and activiry log for extension agent, vehicle use log, ete.

The sign of a good protorol 1s a positive answer to the following question:
“If INRAN researchers were never to visit the trial, would the trlal "run
itself” successfully to completion insofar as UNAHA fleld agent data
collection is concerned?”

A separate protocol and data log 1s drafted for INKAN research staff data
collection from the same trial.

It all this arteation to detail appears over-blown or nitplicking, (t
should be recalled that these detalls spell the ditference between a sloppy
set of trials which yileld tnconclusive results (or worse yet, trial faillure
followed by the inevitable recriminations), versus a sharp set of trials which
yleld Lnterpretable resulrs, Unly the latter can advance the researech program
towards its objective ot perferting and delivering truly extendable
recommendationy. When dertalled forethought and planning have been
Incorporated {nto the working agreement and trial protocol, collaborative
Interagency field research can be conducted efticlently and yleld results that
all the participants can rake pride fin.
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I. ERESENI_CONQITIONS_ANQ_PRQBLEMS

T«1. Ipe_Extent_of_ Resgacch_-.Extension_Intecaction

1Te1.1. At present, horizontal links between extension services and
r2search exist largely through attendance at annual meetings convoked by the
Ministry of Agriculture, although March 1986 was the first time that research,
ONAHA and the Ministry of Agriculture technical services actually met together
at the same place and time. Researchers present the results of their trials
at these meetings and extension representatives voice their needs. In
principler the researchars then tailor their programs to accommodate the needs
expressed by extension workers in subsequent group meetings at INRAN.

14142, Multi-locational trials include a number of different types. Some
of them are standard packagas from IARC’s and the CILSS trials, while others
are applied trials. They take place primarily at research posts and arse
executed primarily by extension agents, rather than being true farmer field
trials. In principla, multi-locational trials are requested by extension at
the annual meetings. INRAN then prepares the research protozols which are
sent to the Arrondissement extension service branches (or ONAHA for irrigation
trials) for implementetion. The results are of mixed quality (See below).

1.1.3. Tne formzl prozess for INRAN and GON approval of extension
recommendations is muddy. Not many recommendations have been formally
released recantly, but there should be several soon. In theory, a research
committee basa2d in INRAN prasents a recommendation of a new/revised technical
improvenent at the annual meeting of the Agriculture Technical Services, who
then give their apgroval/disapproval. There is little intoraction betwean
researcner and agent. Sometimes the recommendation is approved as a general
recommendatisn and not modifiad for ecological zones/soil types. In the past
this has resulted in inappropriate broad recommendations on technical packages
whicn have left much to be desired (See Ithaca International’s 1984 study on
sco0omic_fodlysis_ef_dgriculiure Technical_Packazas). The present process
1nvolves primarily INRAN, with a role probably being played by the neuwly
formed committees or working groups on irrigation, dryland crops and farming
systems (which have representatives from the services). INRAN preparas
technical handouts or fiches_tezhnigues of variable quality which are
distributed dowm to the departmantal service levels. Extension then has to
aistribute these furthar, The systam is obviously in need of revitalization
and reorgalzation which includes stronger input from users.

Telebds In the past, INRAN has made little effort to evaluate
recommendations once they were passed to Extension for diffusion. Similarly,
the extension services have nots, until recently, expended much effort on
informing INRAN of their experiance with the recommendations. A partial
exception may have bean the Niamey Departmaent Development Il project’s efforts
to evaluate the animal traction technical package components.

%1
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1.1.5. The administrators of both the research and the extension services
aware that poor communication between the two services have led to many of
problems discussed below. At issue is the question of how to resolve the

problems within the structural constraints imposed by the national
administrative system.

1.2,

Iha-Eaiising_sscus:uces-and_chanizaxiqns-Inxelxad-in-Besea:sb-Liai:gn
1¢2.1. Research

1.2.1.1. The approach thus far has been to create formal
institutions. A research liaison unit, located at INRAN's national
headquartars, was created under phase I of the National Cereals Research
Program. (1975-1982), At INRAN, the Research Extension Unit (REU) is now
sited under the Rasearch Studies and Programming Section (See organization
plan). This is the umbrella unit for the Divisions of Program/Project
Study and of Planning/Zvaluation. An INRAN staff member with a B. Sc. in
seed multiplication is the division head of REU.

1.2.1.2. REU’s current tasks, according to the organizational
description of the Research, Studies and Programming Section are:

1. Collection of published research rasults;

2. Preparation of technical handouts for diffusion of results’

3. Monitoring and supervision of the application of research results
by the extention service(s) and other users;

4, Survey of research needs expressed by the extension services;

5. Orgzanization of seminars to review research activities.,

6. Maintain institutional relations with research organizations
within &nd outzic¢: of Niger to keep INRAN informed about research
r-:alts from similzr programs.

Te2.1.3., Much of R:U’s 3ctivity to date has been directed at
sreparation 5% technic»l handouts (fichgs_technigugs) summarizing
recommandations t:zsa2x on [ 7aN 3poncsorad rezesr~h or on information
coliacte: trow third ccuntry irstitutions, It has also been involved in
s22d multiplicztion prozrams.,

The “zzic crodlem i< +nat REU does not have tha wherewithal to carry
out 1ts functions proparly,

Tecede  JYEAYIZ_Cliznts

INRAN has a numbtsr of clients (zat:znsion services) * working under

aiffering or;sniz-<io0n: and conditions that need technologies to transfer to
Procducars. Some clients will eventually bae integrated into the National
txt2nsion Services, and many will not be abls to afford full scale research
liasison/extension information units. Under the Director=General of
Agriculture, 2re the extension service (which covers rainfed agriculture and
micro scale irrigation), tha Departmental agricultural offices, the
Productivity Proj2cts, the National Careals Program Slnig Ryral (rural public
works) and the Plant Protection Service. Eventually the productivity projects
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are supposed to be integrated into the National Extension Servicaeas. The
Ministry of Agriculture supervises the irrigation parastatal, ONAHA, which
should obtain its rasearch technologies from INRAN. The Institute for
Practical Rural Development (IPDR) at Kollo needs to feed research
recommendatiosns from INRAN into its curricula and syllabi. Although not
within the domain of this project, INRAN’s mandate also includes livestock and
forastry research, so INRAN needs a focal point which the Ministries of Animal
Resources and Environment and Hydrology can use to obtain research results.
The staff of Apimatign who report administratively to Education also need a
contact point in INRAN to help them with their work in running the Farmer
training centers. The more developed cooperatives and the input distribution
agencies will also need access to research results, and a place to bring
specific problams for solutions.

These clients complain about the lack o readily available and
comprehensible results that they can transform into extension materials for
videspread dissemination in the vernaculars.

1¢2.2.1. ABgriculture Production Service

When USAID authorizaed the Agriculture Production and Support (APS)
Project in 1982 as one part of Phase II National Cereals Program, it
concantratad on upgrading the ability of the national agriculture
services, aspecially the Jdirectcrate of Agricultural Production., which
includes the seed multiplication service, extension service, and
cooperative support service. The Directorate has responsibility for
delivering services for rainfed crops and small scale irrigation. The
extension service has a national level center for assistance to extension
that was started undar APS. It is described as providing support to
extension parsonnel working on the ground and to serve as a link with
other national services, more particularly with agricultural research. It
has the following units.

- A documentation unit which prepares, reproduces and distributes
documents 3s well as teaching material which should be used by
extension personnel. The technical input depends heavily on INRAN's
work under the National Cereals Project;

-- A unit for programming and evaluating on the job training for
extension staff;

A unit to develop and evaluate extansion methods;

-- A unit which will have the job of maintaining a closer liaison,
between rasearch and extension and obtaining a much greater
interaction of actions in the field. (See Institutional Analysis'
Annex for a more detailed description of the Directorate of
Agricultural Production’s services)

Unfortunately the APS extension liaison advisor position was not
filled until June 1984, and the workplan for this APS component is
currantly undar revier. Tna assistance is planned to phase out with the
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rest of APS in FY 1989, Based preliminary on review of the general
orientation of INRAN activities which are aimed at a broad range of
clients, the APS activities are complementary and mutually reinforcing
rather than competitive with those of INRAN. The APS project envisages
institutionalizing the research extension linkages by joint participation
of research and extension personnel in the analysis and planning of their
respective programs. Extansion personnel will participate in the annual
evaluation of the research program and in developing the goals of
research, and inversely, research personnel will participate in the annual
evaluation of extension results and in developing the research programs.

A system of close interaction in the field between research and
extension will be establishad. This interaction is essontial for carrying
out programs based on the concepts mentioned above. The final result will
oe a program of resaarch that is oriented especially towards problem
solving and integrates social economic constraints in the formulation of
research programs. This also means achieving direct participation of
extension parsonnel and that of farmers themselves in applying the results
of research experiments and demonstrations.

The Liaison Unit of thz Agriculture Extension service sees itself as
participating with rasearchers and others on the systematic diagnostic
studies of extension activities and preparation of technical materials
which are provided to the services {(such as Eiches_Ischpnigugs)e They will
work with rasearchers and INRAN’s Research Liaison Unit to improve the
pasic technical handouts, but will also prepare more specific extension
information m3atarial for a2cological zones and in local languages with the
Jdocumentation and the extansion methods unit. They will help other units
prepare and train extension agents to transmit the information. The APS
unit will also work with INRAN°s REU in integrating extension agents on
farm trials into and improving implementation of multi-locational trials
tor rainfed crops and micro-scale irrigation.

Tha seed Multiplication service should also be & key extension agent.,
in that it needs to obtain the products ot resaarch, multiply them
(including farmer multiplication of M3 seads) and market their produce,
The seed products are wall placed to give their own feedback to
researchars as well as relay the observations of their clients. This
procass 1s not functioning smoothly at present. There are proposals afoot
to revise and strengthen the seed multiplication advisory commitee, expand
it into regional subcommittees, and encourage much more active
participation of resz2archers, extension staff, cooperatives and the
private sector. An active sead advisory committee can be a valuable means
of strengthening extension - research liaison.

1.2.2.2, Extension services in ONAHA are in a period of transition.,
ONAHA staff normally are personnel seconded from Agriculture Production
and other Ministry of Agriculture Directorates., including Rural Public
norks (2}rniz_Ryral). With the exception of 22nig_Rurgl staff, most
extansion workers have 3lmost no training in any aspect of irrigation
agronomy and water managamant, There ic little continuity since the ONAHA
steff normally 30 back to their home directorate after completing their
excursion tour.



Extension work (and linkage with research) comes under the Misg_ep
¥Y2layr or Operations Diractorate of ONAHA., Since ONAHA is supposed to
hand over most of the operational management of perimeters to
cooperatives, the cooperatives must organize the extension or technology
transfer functions themselves. Under a European Development Fund project,
ONAHA 4is supposed to strengthen its extension information generating
capacities, ands it is assumed, the extension research linkage capacities
as well. The I3RD~Caisse~KFW Irrigation rehabilitation project also has
extension agronomy within its cooperative training program.

1.2.2.4. Glnige_Ryral As water management and other irrigation
research comes on stream, i* will become increasingly important that
linkages be established between INRAN and the g2nie_Burcal Oirectorate.
Glpia_Ryral has ultimate responsibility for approving project design,
although most medium size perimaeters are designed and executed by a few
firms. Qlpie_Bwral is also responsible for technical review/design of
small and micro-irrigation activities to which NAAR will contribute as the
project moves into the area of research on Water Management and pumping
technolo:ies.

INRAN will need to maintain close working linkages with G)nie Rural.
The INRAN Research-Extension unit should facilitate the task. It has been
proposed that 5)Xnie Rural second a few staff members to INRAN to work on
water management relatad research issues.

1.3. Perceiyad_Problemsi__Ihe_Farper_and_the_Igchnical_Package

The techniczl packages outlined in the extension handouts are constructed
@s a collection of interdependent themes which have the cumulative effect of
the conditions necastary for acnieving the desired increase in productivity.
in practice, Nizerien farmers can, --and do-- disaggoregate the package and
adopt isolated themes from the total packa(a. Researchers should adjust their
technical recommandations to fit the reality of differential adoption rates.
The packages should b2 broken out into subcomponents as appropriate, so that
farmers can select among parts with the assurance of benefits from adoption.
If such breakouts are not feasibla technically, then the packages should be
geveloped for the varicus use patterns.

For instance, recommendations for use of an improved millat variety could
includs seed treatment of fertilizer and pesticides, mechanical seeding and
weeding usin; animal drawn equipment, and side drassing of urea. Not all
farmers will have access to equipment drawn by animal traction, nor will thay
necessarily opt for baoth fertilizer apnlications (especially in years of
spotty rainfall). Even if only part of the package is adopted and optimum
resuylts ara not produced, rescarchers must be realistic in what they propose.

1.4. PBgrgelved_ Provlamsi__Ibe_Zxtension_Side

Many researchers nave doubts about the ability of extension service
personnel to carry out on farm trials properly, and consequently they are
unwilling to work with tham. O0ften the research protocols are not



as specific in their experimental methodology as they might be (there are many
traps that 1lnexparienced researchors may fall into), with the expariment being
so affected by exogenenous variables and insufficiently rigorous scientific
method that distortions appear in results. In such cases the results may
reflect some effect diffarent than what the researcher intended to measure.
The extension agents in the multilocational trials may often have insufficient
academic background and training (as well as insufficient experience) which
skaes results and measurements. The agents may be dragged off to do other
chores at the key stages of the experiments and thus devote insufficient time
as well as errztic attention to the trials. The agents currently have little
role in shaping the trials they execute.

Cn tha other hanao, tha axtension agents receive insufficient training by
researchers on how to execute the trials and what to look for, and then the
researcher cannot (or will not) provide adequate supervistion while the “rials
are being exscuted. DECOR has given up and hires its own trial conductors
instead of using the extension agent. This practice may tend to cut the
researcher out from the line sarvice with which he must interact for valid and
successful GFT’s on the serious problems which the farmers face. As the
sarvices expand and upgrade their staffs, it should be possible for a limited
numder of extension agents to spend more time on supervising &nd implementing
on farm trials,

1.4.1. The axtension services face severe manpouwer, eguipment and
logistic constraints which decraase the impact of the extension efforts. APS
has & component d2signed to increase the effectivenass of thae extension
programs for rzinfed agricultura. In the irrigation sector, QONAHA’s
Operations DJivision is charged with carrying out trials on perimeters of ten
hectares or mor2. Many of the extensicn functions should be transfered to the
Cooperative raeprasentstives as pesrimeter self-management is put into effect,
The I3RJ3-Caiss2~K5Ww irrigation rehabilitation projact is training perimeter
directors and cosperztives under the rehabilitation project for Niger River
perimeters and some inland perimeters in the Majygias while the Zuropean
Oevalopment Fund is running a three year program on other perimeters
(primarily on the Nigar River).

1.4.1.2. The tachnicel handouts prapared by INRAN are poorly adopted
to the tecnnical and educational level of most extension agents. Many
agents have som2 secondary school training at most, and othars are only
yraduates of farm2r training centers. The style of presentation and levael
of detail in extension ma-irials should fit the educational level of its
users and be adepted to itvs intended use as training, reference or
audio-visual a1d. Most extansion staff below the upper E level do not
hava sufticient training a2r skills to be able to draw useful information
from the figches_32¢hnigyues for farmers and grass roots extension agents to
use in thoeir axtension activities.

|



1.4.1.3. Extension staff usually have not had sufficient training in
extension mathodology, and communications to present the technologies
clearly, and inform the end user effectively on how to apply it. Again, a
top doun, rote reiteration teaching methodology tends to dominate the
extension process. On top of this, about 95 percent of the population is
not functionally literate in French (the language used in training
extension ajents above CPT level). Many B and C level cadre find
themselves assigned to field extension positions in regions where thay
cannot function i1n the vernacular.

1.4.2. Extension staff, particularly the Agriculture staff at the
Departmental lavel and below, have 2 great many things to do. Many of their
activities are not related to extension pgr sg« The district worker or agent
technique has many tasks, but not the means to resalize them in his territory
which may include 30 villages. He lacks transport. He monitors the work of
capieop (township) and village level assistants (where they exist) and reports
problems to the grreondisssmgnl level. rHe may run the rural training center in
nis area and may conduct multi-locational trials. He collects agriculture
production and other statistics for annual reports and other reporting
requirements. These tasks eat up considerable time and may often take
priority over extension activities and thus roeduce the effectiveness ot
extension agants as providers of extension information.

The Arceadissepent level agricultural officer is usually a 3 level civil
servant. Thesa 1ndividuals must monitor and supervise the district and
village agents, arrange crop protection actions, attend department level
meetings, coordinata special agricultural projects such as micro-level garden
projects and contract farmer seed multiplication.

1.4.3. The Extension Service(s) are typical GON organisms. They are
divided into small units controllied by individual managers. Oownward
communications sre facilitated and expected of staff, lateral and upward
comunications are discouraged. Lateral communications through the hierarchies
are contrary to administrative rules and procedures, unless the process is
cleared pveforanand., If jurisdiction is unclear, action often 15 not taken,
The predominance of vertical hisrarchical linkages and communication channels
within individual rural development services over the horizontal linkages
often results in routine program implementation with minimal or non=-spacific
information sharing petwean the staff of the services in the field. The
systematic exchange of information occurs only in formally institutionalized
encounters, such as the annual agricultural conferences.

Te4.4. Great stress is laid on formal education attainment and years of
sarvice, yet most agriculture extension staff have had relatively little
training. At the grrongissemgnt level, most of the Ministry of Agriculture’s
extension steff have had three years of upper secondary training at IPDR, or a
year of specialization after the core courses. Irrigation extension staff
usually have not had mucn specialized training., District level staff may only
hava had tuo y2ars of general training and canton lavel agents may only be
graduates of CPT’s and CFJ&"s. Their effectivenass as field agents conducting
agricultursl trials 1s tnerefore often weak becausa of insufficient technical
and methodolsgicel backgrounc,



1¢4.5. Materials/Logistical Management. Urgent needs in other sectors
frequently result in diverting rasources destined for specific purposes and
programs. The Extension agent nay not have equipment, supplies or transport,

1.4.6. Due to frequent turnovor of staff, there is little institutional
memory, and wshat there is hsppens to be fragmented because of bureaucratic
protocol.

1.5, Becceived. Problemsi._Ihe_Basearch_Side

Te5.1. Extension agents are not fully convinced of the value of
recommendations in the ficbes_taechoigugs received from the research
institutions and consaquently they &are not strong advocates of their
adoption. This is bacause most of the recommendations and technologies are of
questionable technicel, economic or social viability. Negative experience
with previous attempts at collaborative research have led most institutions to
be wary of committing themselves to new research programs., It has lad many of
the productivity projects, most notably the Maradi and Niamey projects, to
establish and finance their ouwn applied research activities, ONAHA complains
that the ressarch conducted by INRAN tends to be overly theoretical, that the
results are often unsuited for practical applications, or that the technology
tailed to producze tna anticipated results when put into practice in the field.

1.5.2. Extension agents msy not be convinced of the value of
recommendatione that aras valid both technologically and economically, because
they have never sean tham demonstrated properly.

1¢5.3. Recommended technologies are often not well adapted to Niger‘’s
diverse ecologicsl conditions. The typical recommendation approved in the
P3st was oftzn characterizggd for very broad agro-ecological conditions (e.9.
it covered both sandy soils and clay soils = which must be handled differently
= 3s well as wide variations in rainfall),

1e544. The recommendations may roquire use of inputs which farmers can
111 afford in a high risk environment on low value cropss, such as using
nitrogenous fartilizer on rainfed cereal crops (especially millet) in louw
rainfall zonas. Rezommendations may stipulate the use of inputs such as
fertilizers or animal drauwn traction, which many fai'mers can not afford if
paymnents must be made in cash. Farmers may not be able to obtain the
recommended inputs at the time when their use is advocated.

1.5.5. The extension workers havs had a problem in that, until quite
recently, resa2arch recommendations addressed only crops grown in pure etands.,
whereas farmers frequently mix crops in,their fields to reduce risk.
Interplanting requires modification of planting densities and spacing, plant
nutrient needs, and a number of other changes,

II. CONSTRAINIS.IQ SFESCIIVE RESSARCH EXTENSION LIAISON

INRAN hzs a Rasearch and Sxtension Cell which is not yet fully effective,

v&~



In a more developed institutional context where extension staff and
researchers interact fully, the role of a REU would be less activist, and
farnmer to farmer spread of extension technologies would play a larger role.
Lateral contacts are not well developed in Niger, the extension services are
small and have inexperienced staff, and adult literacy rates are appallingly
low. Twenty years from now the functions of REU may have become, qui te
properly, a focal point for exchange of information and documentation, rather
than a catalyst for interactions of researchers and extension staff on field
testing organization, transmission of research results and prescriptive
ideas. This would result from the insitutional internalization of the
extension linkage into ongoing research program activities.

2ala__INBAN.0geds_an.e2ffective_prokar_to._mackat_ils.product to its clients
(extension services) and to actively facilitate information on client needs

and client reactions to researchers and the reseoarchers results to the
clients.

2.2. Ihe_ extension.sarcvices.ngsd_a_flow_ of_ accuratec_ tested_god.precise
la¢boi¢al_1oformation. Many recommendations need review and retesting, as

vell as improving the clarity 2nd applicability. While INRAN does not and
should not have the resourc2s to produce extension information material, it
should be the focal point for facilitating the preparation (by researchers) of
technical handouts (fighzs.iechbnigues) for ralaease of approved
recommendations. The cliants then use these to prepare teaching and
informational material for widespread extension and use by lower level
exta2nsion and cooperative me2mbers who have limited training.

Researchers and extansion workars talk different languages. They may use
the sam2 terms (such as "mathodology") while talking about very different
things,. The scientist or r2searcher means the methodology by which he has
cesigned and 1s axacuting his research,; the extension worker is discussing
ways and methods of communiczting the improvsd technology and extending it to
D20ople who had not besn using it previously. Consequently researchers and
extension staff exi1st on di‘ferent planes., preceeding from very different
assumptionss and trying to talk shout the same subject (or so they think). An
interpreter usho unaerstands both languages would help.

* Note: Extansion servicas, in this context, mean any government or service
actively engaged in transmitting technologies and/or practices. The term
includas the nationsl extension sarvice, productivity projects, ONAHA, Ggnig
Kyrals cooperztives, agro-industries and voluntary agencies engaged in
agricultural devalopment, It zlso includes the IPDR at Kollo where extension
staff are traineag, because IPOR needs to incorporate research results into, the
curricula,
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2.};--Iha-ceﬁeacsbs:s-naed-a-bcgk!c-xn-beln-1hgm-maka-snnxasxs-tgc
;mglgmgn;a;ign_gj_gn_facm_xciqlg among the client agencies and farmers. The
researcher may not know enough about the extension services to know how to

start tinding extension staft in appropriate places for conducting field
trials, or have much experience in instructing extension workers on conducting
experiments and recording data. The extension staff may not know to
whom/with whom he should discuss research needs to solve particular problems.

2‘5‘--INBAN-needs-e-sggsaas-ngin:-tgc-dnaling-an-a-dnilx-ba:i:-wi:b-tashnnga
Qi-iniecmaxiaoc-and-maxnxﬁnansg-gt-ca:aacsb-decumsnIa:ign_wixb-n:bcc
30831tutiogns conducting agriculture related research in Niger, such as the
Universities, IARCs, the productivity projects, scholars, donors, etc. It
needs a key working level contact point for interchange with the IARC’s and
reszarch institutions in neighboring countries.

Z;i.--e:-lnn::-3amn9ca:x_:sintacsemsnx-L:-nnednd-igc-sa:na:sb-Liﬂlaan-wizb
exlgnsion_seryaces. {3ea_Nigar_(03S). Both the traditional narrouw based social
hierarcny and the government structures require mounting and descending chains
of command in order to effect contacts between individuals working on similar
protlems. Given the socio-administrative context as well as administrative
ordinance, the exchange of information between researchars, extension agents
and end users, simply will not occur unless administrative changes are made
and vary deliberate reinforcing structures are built into agricutlure projects
which permit the establishmaent of the structural bonds for exchange to take
place. The existence of a formal Mamorandum of Understanding is not sufficent
to create the necessary interchange unless the organizations and their staffts
are also convinced that such an interchange will facilitate the desired
results.

Researchars and extension staff are sufficiently territorizl at present so
that, although the circles of activities overlap, the more common result is
curdling and clotting into constituant parts, rather than becoming
homogenized. Once the habits of interaction are established and
institutionalizes, the direct role of REU will gradually be able to lose its
intensity and REU will tnen function as a "transmission belt."

III. AIMS AND C3JECTIVES OF RESZARCH LIAISON COMPONENT OF NAAR

3¢1. Quteui_Statemapni:

Ey the end of Phase I, the REU will be sufficiently developed so that it
is actually coordinating and facilitating the transmission and marketing of
researcn results to the extension services who then disseminate the
technologies to farmers., REU will function as a broker between research and
the extension services which transmit the products of research to farmers., It
411l market tne tachnologies to the services which have end users in the
farmers engagec in specific production activities. The REU will then transmit
back to INRAN the raesults of "market research” in terms of problem
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arzas defined by the farmers which are passed on through the extension
services. The RtU serves as the coordinating point to direct requests for
assistance in resoslving problems or prospective research needs coming from the
farmers or extension services. It maintains the documentation center and
infromation raegarding the resources, basic research and research results of
the IARC’ s, other research organizations active in Niger and research
organizations in neighboring countries. The documentation center also
maintains a library of extansion recommendations.

3.1.1. As mentioned above, the GON has already established a Research-

extension Cell (Cellule_da_Bgcherche et _Ywlgarisation) in INRAN and assigned
1t a coordinating rolo.

3¢1.2. The REU outputs should be considered as improving REU’s capability
to carry out a number of functions to facilitate intsraction between
"research” and "extansion." The degree of effectiveness in carrying out the
liaison functions is difficult to measure in quantitative terms. REU
facilitaties the necessary interactions of researchers and other agriculture
sagencies which are required for effective diagnostic studies and planning.,
execution and eventual utlization of agricultural research results. REU
its21f does not direct research planning, nor does it actually execute on farm
research trials, nor does it prepare "end product" extension materials which
lower l2val extansion ajents usa. HMowever, it has an important role in
facilitating all threa. To state that a major objective is the establishment
of memoranda of understanding bSetwean INRAN and an extension agency is a very
important output otjective is incompleter because memoranda of understanding
are devices which set up the formal framework for interaction and execution of
OFT’s tnat involv2 both researchers and extension agency staff. A better
1ndication that the liaison is actually functioning would be if there are
memoranda of understanding in place under which increasingly larger numbers of
researcharc anc extension agents are working together in carrying out on farn
trials in severzl ecological zcnes, and that a reater numbar of
tarmer/axtension 25ent proolems and prescriptive rasearch needs are actually
incorporated into the r2search program agenda of INRAN.

3.2. Yerafazhla_Indigatars

oy the end of this project (1992), the REU will be sufficiently developed
to carry out tne following functions and activities. These activities are
ranked in orger of their importance, bu? they do not indicate the order in
which REU under takas activities.

3.2.1. Markelins_research_reswlis_te.exliansien_sgcyices

3.2.1.1. Reviaus research results/papors and markets the recommended
technolojies to the appropriate axtension and other services, and
provides advice to extension information on preparation of detailed
extension ana teaching materials that ara suitable for lower level
extension agents and cooperative agents to use in local languages,

--Providas advice to extension information personnal of extension
serviczs on praparation of detailed extansion and teacning materials
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suitable for lower level extension agents and cooperative agents to
use in the local language. [Verified by evidence of meetings and
advice in correspondence with extension services, and the publication
of naterials based on the technical information in INRAN research
recoomendations.]

== Faciiitates researcher verification and technical review of
information contained in extension teaching materials. It should be
noted that REU will not prepare and print teaching materials or
location specific detailed extension materials. This wil)l be done by
extension service(s) and/or institutions such as IPDR. REU will
contract out all printing and publication. ([Verification will be
done through examination of recent extension publications to observe
whether the recommandations and practices contained in them are
technically sound and whether ovidence exists that researchers did
review the and product.]

3424742, Fulfill the role of executive secretariat to the revamped
resgarch recommendation approval committee that is charged uwith approval
ard release of agricultural research recommendations to the extaeansion
services and for general implementation.

==Has completed the task of coordinating the work of researchers and
extansion staff that raview existing fichas tachoigyes to determine
retention, ravision, ravalidation through on farm tasting or
rejections of the recommendations. (This is actually an outgrowth of
the researchers diagnostic survey of research status which involves
the extansion agencies as wall) [Verification is done through review
of reissued and revised fiches_technigues based on the validation
programned notes of committee proceedings.)

-- Edits and coordinates preparation of fichas teghnigugs for newly
releasad recommendations. (All of these are reviewed by researchers
for technical validity). {Verification is done by reviewing the

newly issuad fighas_ieghnigues.)

3.2.2. Agla_as_loprriase-booker!__aod_adviser_for_go.faro_irigls
Lesneczallx-xbe-izxecs;Quzuenég39-gn-Easm-Iczala-n:-EMQEISl-IQc_casnaccbecs

wbo_wanl._le_conduct_exlensien.oanaged._en_faco.3cials. The REU plays a more
moagest role of outside advisor osn the full scale DECOR managed on farm trials

and the direct INRAN multilocational trials (See EMOFTS annex for details),

}3o2.2.1. H2lps facilitate and coordinate negotiations of INRAN
sciantists and Zxtension sarvices officials in negotiating interagency
working agreements or Memoranda of Understanding which establish working
framework and lays down lines of (sanctioned) communication for
establishing specific research protocols betwean scientists and extension
service staff. [Verifiable indicators include the existence of approved
Mamoranda 5f Undarstanding with the principal GON agencies which carry out
agricultural extension functions on irrigated and dryland crops. Other
indicators are working agreements between research, extension and farmers
which govern the ingividual jointly executed research activities.]
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3424242, Acts as advisor to researchers on extension service contact
points for organizing EMOFT’s. MHelps rasearchers plan and organize
logisticeal execution of EMOST’s, provides advice when requested by
scientists (along with DECQOR) on feasibility of sites selected/test
layout. ([verifiable indicaators would include notes on research protocols
and intarnal INRAN memoranda. It is anticipated that REU will have
facilitated the work of researchers and extension staff to the point where
extension managed on farm trials are undsrway in at least tro dryland
zones as well as on irrigation perimeters scheduled for year 5.]

2.2.2.3. Halps verify feasibility of service personnel carrying out
on farm ressarch protocols and the suitability of questionnaires/forms to
gather 2ccursto information for researchers. (Verifiable indicators will
include notes and comments on research proposals, letters, and other
internal cgozumentation of INRAN.]

Jecalab. Helos organize anc plan trsining programs for on farm
trials (EMOFTS, but 21so DECOR mocael tests) which are led by researchers,
using faciliti=s and assistance of INRAN and Sxtansion service training
Lnits. {Ver1fi2o0le 1ndicators would includ2 rasearch notes and records of
trainers and trzi1ning programs themselvas.)

Jo3.2.5. Organizaes ths annual ressarch site visit field program for
on farm triels of all types. (verifiable incdicators would include
gocumantatisn for tn2 rasesrch site visits, internal INRAN correspondence
ana correspondence witn the axtension ajencies and local field personnel,]

3.2.2.4. Frepares summary digests and consolidated non-technical
reports for planning ana oudgeting of following year’s EMOFT’s.
(Veri1fiaclaz i1ncicators would pe the summary digests and reports
tnenselvas,

Zee3.  2gls_@s.seacilnzten_fer_irgospittios_facmer_technical_praciices

wncesolyeg_27oplems_loentified by fiald_l9_aeRcearaate researchers.
302434017, Coorcinztes for INRAN tha systenatic gathering of knowledgae

on farmar sriginztad fi2l2 aractices and matching the technology with an

approprizte raseircner for verification and possible replication,
(Verifiatle inzi1zatzsrs include INRAN records and correspondances extension
égency corrasponcinces ang tne records of tha aiagnositc analyses prepared
for orylanc anz irrigated agriculture problem areas by the NAAR project.)
s as 2 coorcdinator for faeding to resaarchers "problems"
search neegds coming from farmers/technical sarvices.
[verifiesag by r2zorcs o5t REU ang ressarch program proposals which show
inclusion of orozlem and subject matter research areas initiated in
resconse to fielc requests.)

Te2eld.2, izt
or prescriptive r2
2

2024302, Porticipatess 1n diagnostic reviews/surveys of extension and
farming practicas o4 rzcommanrcations. (Verified by evidenze in the
reviauds and surveys trat ?5J pzrticipated in tna Process.)

\/
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3.2.3.4 REU facilitates establishment and preparation of memoranda
of understanding for joint program with extension services to evaluate
parformanca of recommendations which have already been extended to
farmers. Development of this program depends on progress made by
extension services and it might not be implemented until the next phase.
(Verification by MOU and reports on the evaluation.]

Je244, Heles_meintaio_docudsniation_centerc_which_contains.

34244.17. INRAN generated research (Verified by documentation center
having a full inventory of these activities,]

34244.2. Other research carried out in Niger, including University
and productivity projacts. ([same as 3.2.4.1)

3.2.4.3., IARC generated resaarch - basic resoarch information
(Verified by documantation centar inveritories.)

J.2.4,6. Fesearch done in naeighboring countries (Verified by
documentation center invantories.]

Je2.4.5. Library of local extension materials and recommendations
(Verifield by documentation canter inventoriaes,)

3eC45 uazcseios-l;oBagg§-aa;_sguicibu12:-1oia-ne:wccks-wi:b-lé%ﬁla-aud
elhec_agriculivre_cesearccb.instityiions. C(Verified by correspondence,
participation of INRAN staff in networking activities, and in tha
res2archer exchanz2 process.,)

iVe CQURSE_QE_ACTION

ala__losterzcetion_of yaAR’s Institutienal_Research_Pregram_Deyvaloenant
dRJzcsavas_spd_2gsaecenzixionsian.lizisen.

4.1.1. INRAN®s roles in research extension liaison are complax,
Responsivility for carrying tnem onut is shared by INRAN’S research departments
(uhose scisntists incraasingly must interact with extension agaency field
personnel and farmars), the Rasaarch Extension Unit (uhich has a facilitating
rol2) and th2 training division (which carries the burden of teaching
extension and other parsonnel hou to exacute on farm trials). 1INRAN‘s role as
a whole in the research-axtension process, may be described as follouws:

- to keep itself constantly informed of important constraints
exprassad by farmers (often through the madium of the extension
services);,

= 10 dgevelop and execute research programs and specific activities
that provide solutions to production problems to the satisfaction of
the farmar;

\'))/
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= to synthesize technical recommendations into a format which the
extension services can use for preparing extension materials for
field use by lower level agents and for farmers, and then verify the
technical content of these materials;

= to evaluate2 the field performance of extended recommendations and
modify them when necessary.

The NAAR project will help INRAN carry out these actions and develop
strong research extension linkages by encouraring increased participation
of extension services in planning and executing agricultural research, and
in devaelopmant, approval, delivery and evaluation of technical
recommendations,

4«1.2. Prioriticinac.Blaoning_and_Evaluaiing_Rasearch

4¢1.2.1 The role of RZU in plappips_and.gvaluating_reszarch will be
that of primary drafter and negotiator of the formal Memoranda of

Understanding (MOU) between INRAN and the various extension services .
Each MOU will outline clearly the purpose of Jointly conducted research
activities and the raspectiva roles and responsibilities of INRAN and the
participating institution. The MOU will also sanction direct contact and
lnteraction for carrying out the activities listed in the MOU between
INRAN staff and staff of the wxtension agencies without requiring that
contacts and requests pass through all the nierarchical channels.

4.1.2.2. As a part of the planning process, INRAN, will set up
"diagnostic'" working groups which involve INRAN researchers, REU staff and
extension agency practitioners. These subject matter research diagnosis
groups will review farmer and extension agent problem area concerns for
incorporating field level problem solving research into research plans.
They will also interact with technical services and donors and conduct
field surveys to help them define key constraints to agricultural
production that could ba reduced by applied research. They will revieuw
thoroughly INRAN’s existing collection of technical recommendations
(fiches techniques) for technical validity, farmer acceptability and
clarity of presentation of information. The diagnostic working group will
revise useful recommaendations when necessary and it will remove
inapplicable recommendations.

Once the MOU's are in place, the extension services will follow up on
research themas which they have identified and request that REU bring
thase problam areas to the attention of the diagnostic working groups.
They in turn will analyse the proposals and decide whether or not to
include them in ressarch plans.

[
REU will organize working group sessions when needed between researchers
and agriculture/extension service personnel to finalize plans for research
activities on farm and multi-locational trials.

\/
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4.1.2.3. REU will be available to assist and advise researchers in
their task of preparing annual working agreements which govern specific
Joint research activities with extension agencies and agents. The working
agreements describe the objective of research, identify the roles and
responsibilities of each participant, the inputs required, location,
budget, and any other pertinent information needed for :'ccessful
1implementation of the EMOFTS.

4.1.2.5, Evaluation of the performance of technical resommendations
is an integral part of research planning, and feeds back intu the process
of selecting research priorities. REU will develop a program with the
ressarchars and extension services to monitor and evaluate the performance
of the technical recommendations. REU will have a key facilitative role
in these evaluations, although the major burden must be carried by the
researchers themselvaes working with the extension services. This activity
may or may not be launched during the course of this phase of the NAAR
project, depending on the progress made in field trials and in releasing
technical recommendations.

4el.3. ZExecution of Research. Classical FSR methodology describes two
major approaches to conducting on-farm trails (OFT’s): research managed and
tarmer managad JOFT’s. EBoth approaches tend to overlook or underutilize a
valuable field based technical human resource: the agricultural extension
agent. In recent years, agronomic researchers based in West Africon national
programs have developed and refinad axtension managed approaches to OFT’s
which combin2 the best of both classical approaches.

4.1.2.1. The general objectives of classical FSR approaches are to
analyze socio-ecconomic effects of research generated technologies on the
farm level. Research managed trials test treatment effects in the
bio=pnysicsl environment of the farm, while farmer managed trials test
treatment effects by farmer management interactions without benefit of
extension ajent advice and guidance. Extension managed OFT’s or (EMOFTSs)
include the influence of the lattaer to test (tachnical treatment) +
(farmer and extansion agent effaects) + (biophysical farm environment
effects). Thus tha method inherently tests the extendability of the
technical traztments and idantifies technical constraints which will need
to be addressea if and whan treatment is proposed for extension through
the same service.

EMOFTs probably have raletively less usefu.ness for analysis of the
mora comglex socio-=economic effacts of technical experimants; however:.,
OFT's which test a relatively limited number of technical treatments are
probably better suited to the axtension managed approach.

4.17.3.2. Execution of Research: Multilocational Trials. These trials
are execut:d primarily by extension agents at research posts. They are
usually requested by extension services during the annual agricultural
meetings. INRAN researchers prepare the protocols which are saent to
arrondissemant leval extension services branches for execution. The
quality of results from tress trials varies widely’ the extension agents
many not receive adejuata briefing on how to exacute tha trial and recoeive
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insufficient supervision during the course of the trials’ often INRAN doas
not make the requirad inputs available in a timely fashion; often the
agents simply have too many other responsibilities to execute the trial
correctly. The NAAR research advisors and the Extension Liaison advisor
will assist INRAN researchers, administrators and REU to evaluate the
multilocational trial program with &an eye to obtaining better results.
They will report to the INRAN Director and the Director general of
Agriculture so that both INRAN and the technical ministries will take
actions to trsin extension agents and reduce the number of trials in order
to imrpove monitoring and support of multilocational trials,

beolad. §xn$bgsi§z-Saleéig-and-Ma:keiinQ-Q!-Baseacsh-assgmmandailens-

b.1.4.1. The Director of REU will organize working group sessions or
seminars with researchers and extension personnel to review research
findings and discuss new technical recommendations. Once research
recommendations are raady for extension., they are synthesized by REU into
technical recommendations handouts (tighgs_techniguas). The resultant
materials must be reviewed by researchers for technical accuracy. The REU
will develop extension materials which will be used by extansion and other
agricultural services as R2sic_techbrical_rgferanggs, which can in turn be
modified by the extansion agencies to suit a particular media, extension
techniques user group, or national language. REU’s responsibility is %o
oeliver to a2xtension services the essential technical information in a
clearly described, technically complate and unambiguous form,

Users of RZIU documants might include departmental or arrondissement
agricultural chiefs and agricultural extension methodologists. REU_is_pgs
ceseensibla_for develowming_extension_malerials_gearad.to_peasant_farmers
ec_village_level_agciculivral_&ganis’/ this responsibility properly falls
within tne domain of the extension services. However, REU will
collaborate with the appropriate agents or units of the extension services
in preparing these materials in order to verify that they are technically
sound. Similarly, REU will work with the extension services to ensure
that INRAN documents present their information clearly. The Director of
INRAN and the head of each Extension service will agree in Memoranda of
Understanding to clear descriptions of each agency’s role and
responsipilities in the production of extension materials.

The revised technical recommendation approval process will set forth
proceduras to ensur2 that only those recommendations which have been
proven technically and economically viable through OFT’s will be released
and delivered to the extansion services. Where applicable, new technicsal
recommendations developed by INRAN will present sets of options that
farmers can aemploy according to their means. '

4.7.4.2 Marketing Research Rasults: One of the most important roles
of the RZIU is that the Unit must be the chief marketer of INRAN research
recommendations to the technical services. This is an especially
important role for REU’S continuing relationship with clients such as the
seed multiplication service, the general agricultural technical service:,
ONAHA, and gegpig_cyrgl (which has a most important task in the design and

15
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execution of small scale irrigation systems, water management systems, and
pumping methods). Marketing is a constant ongoing interaction with
INRAN’s clients at savaral levels, and it must be a constant preoccupation
of the REU staff members if improved technologies are to be transferred to
the peasant farmer as the end user, and if the technologies are going to
actually contribute to increased productivity. I$_INBAN_caonod
gffectively _morkal_ its_oroductse._the_chanses_for_the_National_Ressarch
ayslen_to_reach_ils_subsector_20d._seslor_level.geals.angd_obdectives_ace
spacely.dininisbeda

be1.4.3 Technical Training for Extension Agents: In cooperation
with extension services and INRAN’s training division, REU will organize
in-service technical training for extension agents to provide clear
explanations of recommendations and how to execute them. REU will also
coordinate specialized tra2ining for agents participating in irrigated OFTs
and multi-locational trials. Upon request from DOECOR, REU will assist
with training of DECOR~- selaected rainfed OFT executors. Training will
cover agronomic techniques, trial methodologies and data collection.

4+1.5. Qocumeniation.and_Liokages_wilb_Q3her_Qrganizatiens_Conduciing
83ciculiyral Basegarch.

4.1.5.17. REU will maintain intformation on re<earch being conducted
in Niger. This activity will be conducted with INKAN’s documentation
center. ifter upogating tne inventory of INRAN-sponsored research, REU will
compile a cata base on non~INRALN research . (Alain Fournier’s report can
be used as a startinj point). This information will provide a valuable
resource for researcners and will form the basis of a structure through
which INRAN can coordinate research in Niger.

4.1.5.2 REU will maintain linkagaes with the other institutions and
agencles carrying out agricultural research in Niger (the University,
productivity projects, donor sponsored applied research activities outside
cf INRAN, and PVO“s). It will maintain linkages and engage in networking
activitiss with the International Agricultural Research Centers
(particularly ICRISAT s Sahelian station outside Niamey) as well as
research organizetions operating in nearby countries.

4. Tiving_.of_Imglementation_of_REU_Activities

The Research Liaison Advisor is not scheduled to arrive until year 2 of
the NAAR project. This is due primarily to the fact that relatively little
resaarch is reacly or deigned for EMOFTs sctivities and what dryland cereals
research is rsady for 0FT’s is already organized for fiald work either the
multi/occational trial system or the DECOR systaem. EMOFTs will start slouwly
and require that researchers tailor their research protocols specifically to
that type of 0FT. This requires time. It will be three or four years before
irrigation research undartaken in NAAR will be available for EMOFTs. (Rice
oreacing and fertilizer recommendations might be an exception). While we
expett that a number of technical recommendations will emerge in the next two
or three years for drylands cereals crops in particular, it will be even
longer before REU will be e5ie to market most irrigation and water control
reacommendations,

A
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This section gives chronology of research-extension liaison activities.
It should be understood that by year 5, REU will be involved simultaneously in
almost all of them,

4e2«1. Diagnostic of extendable reommendations and technologies

b.2.1.1. Even befcre the Research Extension Advisor arrives in about
February 1988, INRAN researchers and NAAR project research advisors will
involve REU in a systematic joint diagnosis and review of extendable
recommendations and technologies with the extension agencies. The first
reviews will be those for dryland cereals, couwpeas and related farming
systems. The reviews will take advantage of the work done by INRAN with
the assistance of the Purduz team.

REU will make an inventory of recommendations and technologies which
have been verified by INRAN researchers as ready for extension and
translated into extansion materials, such as technical handouts, or those
dlready in th2 pipeline for future extension. This will entail a review
of rasearch programs, of multi-locational and on-farm trials and of
results which have baen extended. DECOR will be called upon to lead in
the review, with the pasrticipation of the contract agricultural economist,
the socio-economist and the Extension Liaison advisor.

The DECOR led working group will then reavaluate the extendability of
the recommendations. Criteria used will include whether or not on=farm or

equivalent adaptivae trials were conducted, an assessment of the quality of
technical research, and any socio-economic analysis of the validity of the
recommendation and signifiance of results of on-farm trials.

4.2.2.2. Tnis review will be supplemented by an evaluation of the
technical content ang presentaticn of materials used by extension
services. Thaese evaluations <chaired by the REU, will be conducted
Jointly oy researchars and the extension services. They will involve
field intervisws with groups of farmer representatives and extansjion staff
at the prrondissemeny and lower levels. This will result in rating of
recommendations or technologies and media included in extension programs.

In addition, R:ZU will prapare 5 list of problems which the extension
services and/or farmers identify as needing additional research or
improvements,

4.2.2.3. The combined output of the review will be a master list of
recommendations being extended in the field. The list will be broken down
into tecnnizal recommendations which need no additional research input.,
those which are beiny extended but need additional research input, those
which need fine tuning to fit local circumstances, and problem areas for
research program to develop new technical recommendations. The last could
in fact be parts of existing technical packages with farmes treat as
isolated practices and thus should be researched as such.
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The review should identify recommendations which were released
without adeguate OFT and thus request further research before release of a
revalidated recommendation.

It is possible that a recommendation which was proven technically and
economically viable through on=farm trials is given 2 low extendability
rating by the extension services. The reactons for the discrepancy should
be investigated. It may also be necessary to suggest returning to
multi-locational or on-farm trials to demonstrate the advantages of the
recommended practice when it is applied properly. Ir other cases the
technical handouts should be revised and/or alternative extension media
approachs should be examined., along with the use of in-service workshops
for eaxtension agents.,

4.2.2.4. INRAN neads to conduct exhaustive revieus of research
programs and extension materials at the onset of the projaect, starting
with the dry land sect. This activity should be carefully coordinated
with the APS Project extansion and seed multiplication components as it is
possible that much groundwork will already have been completed by the APS
team. A joint review of irrigated agriculture research will be conducted
by irrigation researchers extension workers and REU as part of starting up
irrigation rasearche.

Subsequent reviews will be necessary but will center on updating
Previously established lists. Updating activities will entail attending
the internal sessions at INRAN, arranging review sessions with extension
services and scheduling periodic observation of on=-farm research.

4e2.3. Execution of Research Activities: Among the more effective means
to convince farmers and axtension workers of the viability of recommendations
and to obtain feedback is by integrating them into the research process. Tha
REU will use an indirect approach to increase their exposure to resaearch
activities and initiate dialogua among representative extension workers and
farners, The diraect approach will entail the participation of extension
services and farmers in the res2arch process. Extension agent input will be
obtained by helping to select off-station research activities, and by
programming their location. 8otk extension agents and farmers will help
implement and evaluate research trials,

4.2.3.1. Participation in multi-locational and on-farm trials.
INRAN®s OFTs run by DECOR do not significantly involve the extension
services. Wae assume that DECOR managed OFT’s will continue using the same
principl2s and methods as those presently employed, since they are quite
well suited to detailad analysis of socio-economic effects associated with
the more complex technical trials. This system trains and supervises
tamporary trial exacutors, which circumvents the problem of using local
extension agents who are not always available do to a number of other
tasks competing for their time.
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INRAN and the extension services implement multi-locational trials
Jointly at the request of the extension services. Experience to date with
thess (@xtension run) trials is uneven, because exteansion workers are
often poorly prepared and equipped, and they recaive inadeguate resources
and supsarvision from researchers,

The on=farm trials proposed for the irrigated sector will be
integratea from the start with the extension services of ONAHA and
Extension (for micro scale irrigation). VYearly arrangement using the
Memorandum of Understanding and annual working agreements will be worked
out with ONAMA by the REL and the INRAN irrigation working group to
provida ONAHA with project funds for hiring additional field workers to
execute the trials., Similar agreements will be conducted with other
extension services for work on the micro-realization sites. Project funds
will be mada avzilable to the extension services to fund logistical
support and inputs needed for the multi-locational trials.

The extznsion services will provide advise on identifying needed
trials, to locate their sites, to select trial executors, and to
participate 1n evaluation and review sessions. REYU will encourage
extension s2rvice rapresentatives to attend planning meetings for the
annual program and evaluations of past programs,

ONAnA wi1ll be deeply involved in trials on the inland perimeter,
darticulari, tha department of Agricultural Production, the Adaptive Trial
Saction, and the “Monitoring and Evaluation Unit. The Director of ONAHA
will designate ONAHA’s principal representative for O0FT’s.

The a2xtension servic2s’ involvement in research will concern
multi-lozational rainfed trials and research related to the
micro=-realization sites. This will require negotiations of separate MOU’s
tor micro-irrigation crop trials. The REL will help facilitate the
negotiations, but the originating research and/or extension agent must
retain an active role in negotiation and implementation. The specific
units of Agricultural Production Directorate involved in trial programs
will be Zxtensiosn Training, Rasearch Extansion Liaison and its national
end regisnal branches., Programming decisions, such as site locations and
distributicn of trials among the exazutors, will be decided by the annual
research action plan, and based on criteria established in the MJU's.
INRAN researchars, and the extension services will astablish the nature of
the proposed trials aguring review and planning sessions.

REU will halp with training of executors for on-farm trials in the
irrigated sector and for the multi-locational trials. The training itself
will be conducted by INRAN’sS resaarchers and its training unit, while REU
provides some advice and assistance. REL will also cooperate upon reguest
from DECCR in training activities for the dryland on=-farm trials,
providing suggzestions for improving methodology, data collection and
eliciting former feedback.
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Training will ba conducted before each crop season. The content of
the proram will cover agronomic techniques, trial methodology, data
collection, ana feedback generation. The first training exercise wil be
conducted in year 2 after the REU advisor arrives, and be limited to an
easily manajeable number of less than 20 trainees. Training for the next
season would involve a short refresher course for the earlier
participants, and a more complete training for a new group of up to 20
trainees. As the numbar of trial executors increases, it will be
necessary to schedule repeated refresher courses,

Preliminary site observations should be made before developing the
initial training programs. REU, INRAN’s training unit, and researchers
subsequently will conduct periodic visits to trial sites to evaluate the
effectiveness of their training of trial executors. While the observation
visits are not to be considaraed as evaluations of the agronomic content of
the trials, the information and insights gained by REL will be used in
their own assessment of research results,

The REL will be an activae participant in the research revieuw process
and in the development of subsequent multi-locational and on-farm trial
research programs,

Indirect participation of extension workers and farmers in research
will enta1l fisld visits to trisl sites, both on and off station. Visits
will be scnaduled by REU so that INRAN represantatives knowledgeable about
the research are available to interact with the visitors, to describe the
objectivas and methodology 5f the trials and to elicit their observations
and feedback,

4elab Eceaarcalian_and_¥arkeling. of Extansion_Materials_ for_Qissseminaiign
ef_3ecorrandetions

becdebo1l, 3Based on tha initial examination, and subsequent updating
reviews of 2xtendadble results, REL will coordinate production of technical
information shez2ts.

There will t2 3 sharing of responsibility for preparation of
extension materials. INPAMN will concentrate upon preparing the technical
handouts for tne usa of c2ntral and upper level axtension staff. wWorking
level material for mid and lower level extension agent (and cooperative
and farmer use) must prepzred by the extension information units such as
exist in Cocumentation/Medis unit of (dryland) agriculture production
service and similar cells 1n INRAN and some productivity projects., Most
material production will be done by these units, who may contract out
printing to IPJPR at Kolo. MOUs will be prepared to clarify the roles and
responsioilities of the parties concerned. REL and NAAR should
concentrate on sgressive marketing of extenstion messages, 38s described
belou,
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be2.5. Liglson_with_other Besearch_fctivities_in_Niger: After the
invantory of INRAN sponsorad research and extension materials is completed.,
the REL will inventory non=INRAN agricultural research in Niger. This will
help institutionzlize the exchange of research results among all researchers
active in Niger,

4.2.5.1. Initially, specific activities will include negotiation of
an agreement between the General Diractor of INRAN and other organizations
proposing to implement agriculture research of any type in Niger. This
would inculde research sponsored by donors (and the IARC’s active in
Higer), adaptive resaarch conductea through the Productivity Projects as
well as research conducted by the University of Niamey. The agreement
will reguira non-INRAN researchors to provide REL, on behalf of INRAN,
with coples of research proposals and research results and/or
publications. REL will enter these into the documentation center., REL
will also> take action to assure that non-INRAN researchers are invited to
INKAN and Ministry of Agriculture sponsored professional meetings.,

Site visits among INRAN and non-INRAN researchers will be arranged by
the REL, with formal agrez2ment by the Director General of INRAN, in order
to stimulate professional exchange among researchars from all oranches of
INRAN,

b.de5.2. To keep abraast of develoment in agricultural research, the
REL, in conjunction with tha INRAN Documentation Center, will maintain an
inventory of agricultural projects in Niger which includes some aspect of
resaarch, The inventory will contain information on sponsors, major
expenciture line items (to indicate the relative importance »f these),
geographic lozaticn and participating services and institutions.
Cevelopmant of tnis inventory will be facilitated by the Fournier
inventory (1723) and tnrougn use of the computerized inventories of
projects compiles b5y the Ministry of Plan.

LecdoSa3. The REU will be the main workinjy level focal point for
INRAN’s contracts for research network 2ctivities involving the IARC’s and
ectivitizs of national research organizations of nearby countriges and
othzr Africsn zountries with similar ecological zones.

Ve LHBUIZ

Inputs into the research extaension liaison components of the NAAR project
include the orovision of 2 long term research extension liaison advisor
peginning in year two of the project, on the Job training for REU staff, tuwo
training courses of six to nine months each at one of the International
Agriculture Research lenters, some computer dquipment and software, and local
costs,
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I. INIBQQUCTIQN

Undar the NAAR projact, INRAN’s Rural Economy Unit (DECOR) and the
Irrigation Section of the Division of Ecological Research (DRE) will work
closely with ONAHA’s Division of Applied Research (Ddylsiopn_Mise_so_Yalgur)
and the Rural Zngineering Service to initiate a multi-disciplinary attack on
the priority problem areas of irrigation water quantity and quality control,
vater application methods and water application efficiency. System and farm
lavel efficiencies in aach of these areas will be a central focus of research.

Th2 project will davelop within DECOR a "Perimeter Irrigation Diagnosis
and Management" (PITZM) Unit., At the outset this unit will be charged with
diagnosing the performance of the Jointly managed storage and grounduwater
irrigation scnemnesz. Tne ciagnosis will concentrate on thae critical water
management issues and constraints to improving the economic and productive
efficiancy >f irri1i2t2d agricultural production. The unit will then saelaect,
Prescribe 3nJd t2st (through action rasaarch) appropriate improved (both
harduarae eno softuere) wat2r managament systoms for better parimetear
pertormancz, in interdiciolinary approach will be used to study and find
solutions for the carimaters selacted. A "bottom-up" focus will be usad.
Prescribed solutions will include wnoter allocation decision theories,
hycraulic operation prozecur2s, and recommendations for repair., maintanence
and ovettarment,

In s3acition, thz PIZA¥ Unit will carry out a set of applied research
stuZiles (toth dezk 2n3d fi=2ld). These will be designed to provida the
knoirlaggz2 2&sz necessary for develoning prescriptions for improving water
mana232ment o1 tne jecintly operated schemes. Insights for selecting thaese
s5tudles w1ll b2 gzaines from the diagnostic activities.

Tne proj2ct will initiete ressarch activities within the irrigcation
Section of tre IR, Tna2z2 rztivities will address problems in "Farm Water
“anzgemant anc Technology” (FWM2T). This Section will be charged with micro
scn2me management, on~ferwm (fielc channels and application) irrigation

tecnniqu2s for otn mizro »1¢ jointly managed schemes;, small scale pumping
plant tz:nnolog125; 3n2 mini tube and dry well construction techniques and
hycrolosy.

& multiciscizlinery f1213 study approach will be used to identify
s5ucz2ssful 1ncijenosus and other irrigation and small water lifting techniqgues
deing us23 1n NHigar, Tha fi=21d studies will also diagnose the constraints to
improving 25ricultural production at the farm/fiald level of Jointly managed
perimeters anc micro schem2s. The irrigation scheduling, management, pumping
and agplication tecnniqu2s which apoear most successful will be anaslytically
d2s:ri1ded 2nd co21fied so that ushera possible they can be extaended,
urtnermore, fiel? r2s22rch will be carried out to improve on current
practices &ng Q1scaver n2u ones, '

The 033512 division of tasks between the two sections is: the PIDZM Unit
will c¢eal witn tnz civ:il, finencizl, and institutional issues which ara
specifiz to jointly manez2d perimatars, the Irrigation/FAMET Section will deal
with tne azronomics, enginearing, mizro economic and social issuec facaed by the
indivizuzl trri1gation fermere on tha parimatars as well @s those who
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own/operate their own micro systems. The Irrigation Section will work closely
with the PIC3IM Unit in diagnosing, solving and testing at the field irrigation
level on the jointly managed perimeters. An expatriate agricultural/
irrigation engineer based in the ORE will provide technical assistance to both
the PID&M Unit and the Irrigation/FWM&T Section.

The purpose of these sections’ activities is to find practical solutions
to existing problems and to put these solutions at the disposal of those in a
position t> implement them. The emphasis is on synthesis, implementation.,
testing and raeferring solutions. Most work will not include discovery or
invantion of new knowledge or technology, but will draw upon what exists
around the world and is practical for the situations encountered in Niger.

I1. BoBIMIIZB.I881ATIAN DIAGNQSIS ANQ_MANAGEMENI_UNII

2.1 2reeaseg.3taffins_2za83er

e
P

D

The proposad initial staffing pattern for the Unit is given in
parentheses. Th2 ultimate racommended staff composition is the sum of numbers
in and out of parentneszs.

Table G=1

232ffins_Pattero_far_PID_3_M_Upnit

P -0 ¥ Y F Grades_and_oumpers.ef_Staff_.__.
................................................. - WRPRPNUIIUY - DIV SREPNUN SIS SIS
Agricultural Tnsineer = Chiof (1)

Agricultural Zconemist = Taputy Chief 172

Asriculturel fngineer 1 (1) ¢

Lkgronomy (Ilrrigation) (1/72) 172 (1) 2

Rural 3o0ziology (172) 172 (1) 2

Agrizultural Economics (1/72) (1) 2

Support Stoff (5) 5§ (5) §

2.2 Qipspeslic-3trcales

An interdisciplinery zoproach will be used in studying and finding
solutions for each perimatar’s water manazement problems, This diagnostic
appreacn will begin by addressing watar management issues at the farmor/field
leval. It will then move upstream tnrough the GMP’s on the small scale
perimeters, and on to the overall perimeter manszement on the medium scale
cerimeters. 53c¢¢d on this oottom-u> approach, the cdiagnostic study team will
recommany cost effective solutions empnasizing softuare over harduare
&pProsches to 1mprovimny uatar managemaent at each perimater., The diagnoses
wi1ll texa zbout one weex on th2 small-scale perimeters, to several weeks for
the lzr,er macium=sizez perimeters, However, the Azronomist and Sociologist
w1ll mace reneated visits to the perimeter to collect more complete sets of

'
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data representing the entire cultivation calendar. As experience is gained
with the various types and sizes of perimeters in the different ecological
zones and social settings, the diagnostic phase can be speeded up.

A diagnostic team will include an INRAN agronomist, an INRAN agricultural
economist, zn irrigation engineer seconded from tha Rural Engineering Service,
3 rural sociclogist/anthropologist and their counterparts on the technical
assistance team. Other membaers will include the ONAHA perimeter director
and/or his principal assistant, the cooperative or GMP head and ONAHA and
Genie Rural (GR) technicians. The initial focus will be on the Jointly
managad surface dam schemes and groundwater pumping systems. Study of the
rivarine systems will began when the Unit has sufficient manpouer to staff two
diagnostic teems. Any diagnosis of the Jointly managed river cuvette (rice)
systams will be precedad by a thorough analysis of other donor activities, to
avoid duplication of effort and identify possible a‘eas of cooperation.

2«3 Proposini_Yangervent_Solutigns

The diasncstic process will identify constraints to improved paerimatar
performanca., Tn2 constraints and proposed solutions will be prioritized
according to ovarall cost effectivenass and probability of success.
Recognition of the tradsoffs between labor, canital, energy, management and
ben2fits derived from improved water use will be considerad in developing
recommendations. Proposed solutions will be Jointly prescribed by the antire
tedne.

.4 Iasting_Yanpszrant_Solutions

Prascriptions for improving perimeter irrigation performance are only
hypathz2tical until they have been tested and evaluated; prescriptions will
neel to bz sdjusted as exrerience is gained.

dedul. waszer_4dllocation

At the p2rimeter level the primary challenje is the design of an effective
water schzdulin; crogram., Water scheduling refers to the aentire package of
hardwarz and :zoftuare ne20ed to apply the raquirea amount of water to a crop
&t thz rizht time. Hardwere includes water measurement, conveyance and
control structuras, Software includes a water balance model taking into
account =211 the significant factors governing the decision to irrigate and the
amounts to apply. These factors include climate (potential evaporation and
actual rainfall), crop characteristics (water use coefficient, stage of
growth, root zone dJepth) &nd soil characteristics (available moisture
capacitys inflitration rate). .

It 1s 1moractical to traat each farm individually, so the decision for
water allocation must be basad on a set of estimated aggregate demands at some
leval of tne p2rimzter, for exanplesr tha grovpgrmeni_mylvaliste. .de_progres
(3MPs). The deczision theory in turn is based on immediate weather continium,
the aggrejrates at i1ndividual fi2ld crop calendars, physical site and systenm
charscteristics, availablz water and the socio~economic situatinn, The
diegncstic team may be abla to sugjest an improved decision thaory for
scheculing geliveries, Hhcuever, action rasearzh is regquirec to test and
mndify tne proposec decisiosn tneory under actusl perimeter operating
conditions.



2.4.2. Elow_Yapagemani

Th2 second challenge to parimeter operations is effective overall
management of flows in accordance with the allocation decisions. At any point
in time, flows must be managed throughout the antire systems whatever its
current status. Thus, the allocation decision can only be realized within the
hydraulic and flow management capacities of the existing system state and
operating personnel at the primary secondary and tertiary levels. While the
diagnostic study may spot flow management problems, solutions to them must be
field tested and adjusted.

Once the water rzaches a GMP or a given tertiary canal the connected group
of farmers must receive it according to some schedule. Then it is the
responsibility of ingividual farmers to apply the water to their fields.
Therefore, as part of the perimater diagnosis, the equitability and
affectiveness of sharing between the GMP farmers and the accuracy of
deliverias to a represantative sample of GMPs will be studied before
prescribing solutions and testing them. Furthermore, the management of
irrigation 2pplications on a representative set of farm fields/plots will also
be studiead and analyzsd with assistance from the Irrigation/FWMET section.

2.443. Majntanzngse_R2paire_Improyemant

Perimeter cleaning, maintainance, repair and improvement programs are also
important. The maintainance, repair and improvement needs of the water supply
and delivery systens will be identified and prioritized during the diagnostic
study phase. These improvaments will not curtail real rehabilitation. The
improvement activities will involve testing of such items as improved canal
outlet modules, messuring devices.. and possibly simple control structures.

In Niger, m20ium sizad perimeters include all three of the operational
management levels discussed above: nerimetor-wide, GMP-level and individual
farm laval. Small perimaters have only the latter tuwo levels of
organization. Micro schemes (which will not fall within the operational
domain of th2 PIDSM Unit) have only the individual farmer level of operational
management (or at mos*t a small, closely knit cluster of farmers). (For
further reference to the frameusork of managemaent entities and activities and
th2ir organizstion aspects see Chapter I of Irrigation System Management: A
Synthesis of Water Management Synthesis II Project Studies = which is still
in draft form).

2e5 Spagcific_Resesrch_lonics

In adoition to the aiasgnostic/action research activities of the PIDSM
Section, specific ressarch studies will be undertaken. These research
activities are important for developing recommendations to improve perimeter
performance. An illustrative list of potential topics for the Jointly managed
surfac2 storage and groundwater schemes follouws:
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Sele Hater_Quaptity_and_Crow_Water_Beguirement

a. Irrcigation_Water_Sechaduling.and_Managsmeni

= Use of climatic data to estimate ETo. (Develop easier demand-
oriented guideslines for perimeter directors to use than tha class A
pan,)

=Conversion of Charoy’s crop consumptive use data (Kecrop) for easier
Use with ETo.

~Devalopment of basic irrigation frequency and rate guidelines and
options for parimeter diraectors.

Rreipage

“Zffects of water excess due to poor drainage on yields of principal
crops.

2.5.2. Efficiencies_of wWater_fpelicationi__Distcibutiop

a. sgonomic.costs_of inefficiency_and_b-nefits_cf_efficisncy

“Minimum yields/ha by crop as a function of water delivery

T
costs/m , to pay cooperative dues.
~Development of models which illustrate the gains in dry season area
cultivable by water economies made in rainy season, (for surface dam
schemas).
-“Development of moda2ls illustrating how water user fees can be
lower2d, and net profits raised., through savings in water pumping
costs (for grouncuater pumping schemes).

be dystemzlevel_effaciencics

- CDevelopment of procedural recommendations for perimeter directors
1o monitor their own effiencies (NORMAN-type studies).

¢.5.3. Surfoce_Storage_Sgchames

a. 2%2raze

= Waterhead treatment to reduce erosion.

- Rate of reservoir siltation under different site conditions.
- Silt removal prior to and after reaching the storage pond.

= The valuea of recession agriculture after heavy siltation.

= Waterhead runoff ond runoff probabilities.

[+

« delivery_g3ystenm

- Alternative canal-lining and crack repair materials and techniques,
= Linad canal losses in various states of repair and soil conditions,
Controllad modular canal outlets.
Canal flow regulation techniques.

ol



c. Qperatios_rules

= Strategies for optimizing water release allocations for the wet and
dry seasons.

= Potential for conjunctive use of grounduwuater.

=~ Strategies for wet swason supplemental irrigation deliveries to
conserve water after heavy rains,

= Economic impact of pre-planting water delivery.

= Zstimation of tha area of dry season crop that can be irrigated
based on reservoir levels at the end of the wet season.

2.5.4. Grounduwater_Sghemes

a. Well_Hydrelegy_and_Pumpiog.Planis

= Economic analysis of drawdown and recharge potentials in various
aguifers,

= Systematic water level modeling and data analysis techniques.

= Well drilling and construction techniques and costs under local
conditicns,

= Optimum pumping plant maintenance schedules for minimizing capitsl,
repair and energy costs.

= Optimum well depths and screening for minimum capital and energy
costs.,

= Appropriate/optimum economic selection of pumping plants.

- Fatential for conjunctive use in surface storage schemas,

b. Qigiripuiian_Systenms

= Physical and economic analysis of various pipe and canal

distribution systems for different well capacities, soils and
cropplng patterns.

= Modular outlets i.r individual fields.

2e545. J9gio=igongomic_Themss

= The relationships between farmers, GMPs and perimeter managars for
water allocation decisions, hydraulics, repairs and maintainance.

= Farmer participants and coop managers as institutional organizers,
= Viable social and institutional farmer organizations in different
social settings.

= Labor constraints to timely farm irrigation activities resulting
from competition for labor with rainfed farming.

Many of tha illustrative research activities cited above are essentially
desk studies which can be carried out using secondary sources of information.,
We neithar suggest that the list is complete nor that everything mentioned
will pe stugied. Note that the study of field irrigation techniques is not
included herz as this is part of the activities of the Irrigation/FWM&T
Section, discussed belou,
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2.5.6. Grownduwater_Eegsgurges

In addition to the research themes identified above, short=-term technical
assistance may be provided to investigate the extent of the groundwater
resources in tha Maggia Valley. This work would be executed via a Memorandam
of Undarstanding between INRAN and the Ministry of Environmental and
Hydrology. It appears that there may be considerable potential fosn
development of jointly managed and micro=irrigation schemes in this region.
An advantage of groundwater development is the avoidance of the siltation
problems associated with surface storage. A basic disadvantage is higher
pumping costs. However, given (1) the considerable sunk cost savings of
groundwater over surface storage development, espocially in view of watershed
protection costs and needs, and (2) the relatively short life expectency of
the surface schemes, life-cycle costing should favor groundwater development
where lifts are not excessive. This is especially true where human, animal
wind or other renewable energy resources can be used for lifting water.

I1I1. IR3IGATIQN. SECIIQN: FARM_WATER_MANAGEMENI_AND_IECHNCLOGY

3.1 PBroeesed.Staffing_Pattern

3elow are recommended staffing patterns for the Irrigation/Farm Water
Management and Technology Section. Initial staffing is shown in parentheses.
Full staffing is the sum of the numbers in and out of parentheses,

Table G-=2¢

2leffing Paitern_for_Icrigation/FW4EI_Section

FARMN WATER MANASEMENT AND CBADES A N8 s e e e
TECHNOLOGY SECTION (FwMsT) - - | » B ). S
Agricultural Engineer = Chief (1)

Agricultural Zconomist - Deputy Chief 172

Agricultural Zngineering (1) 1) 1

Agronomy (Irrigation) (1/72) (1) 2

Rural Sociology (1/74) (174) 174 1
Agricultural Economics (1/74) (174) 174 1

Support Staff (5) 5 (S)

3.2 Eileld_Study_Sirgztegy

Fiald studies will employ a multidiciplinary approach. The purpose of the
studies is to identify contraints to improving agricultural production at the
farm/field level of parimetars and nicro schemes. The section will also
identify the more successful local irrigation and water lifting techniques
used in Niger., Farm/field diagnostic studiaes of Jointly managed perimators
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will be exacuted in collaborztion with the diagnostic activities of the PIDSM
Unit. Initially the Irrigation Section will focus on irrigated cereal and
horticultural crops. Research on paddy rice systems will begin when the PIDAM
Section bagins its work on the Jointly managed rivar (rice) systems.

3.3 PBropesini_Selutions

Solutions that directly affect farmers will be tested thoroughly and
adjusted to local conditions before recommendations are extended.
Recommendations will take into account tradeoffs between labor, capital,
energy and management,

3.4 ﬁiﬁld-iIHQi&i-QD-JQiDil!-UEDﬁQQd-EiEimQIQES

Cn Jointly managed perimetors, farmers encounter problems with delivery.
in=fiald conveyaence and uniform application of water, Also, during the rainy
season, supplementzl 1rrigation is carried out on some paerimeters; this may
result 1n insufficient weter supplioas during the dry season when major
irrigated crops are raised. Farmers need techniques which will optimize rain
infiltration uwhile permitting supplemental irrigation. 1In seneral,
undarstanaing problems from the farmer’s viewpoint in terms of labor.,
financial and pnysical constraints and degree of know-how is critical to
finding practical solutions for improved product.ion through increased
irrigation efficizncy.

3¢5 Eleld_33udizs_on_“igro_3zhemes

8t tne micro=irrigation level farmars manage the water supply. While the
farter 2xerts greater control over irrigation, he also has 3 larger work and
managemnent loed. Field stucies of micro-irrigation will examine not only
physicesl irrigation techniques, but also the synergistic relationships
invoalvadg,

Sore preliminzry investigations and fiald observations on micro-irrigation
systems indicate low efficlancies and a large potential for improvement. Somg
genaral csuses of insfficiency are: (1) applications whicn are too light; (2)
frequent over-irrication; (3) large conveyance loss, and (&) poor uniformity
due to extremely small stream sizas.

Field studies on micro schemes will concentrate on the following areas:

nell technolozy

Pumping technslogy

Whatler convayé&nce tecnnology

Water applicztion techniques and technology
Irrigation scheduling techniques.

Innovetive w21l construction, water pumping and lifting technologies that
should oe examined for goplicability in Niger are described in detail by Dan
Jenkins 1n tn2 cocument Yizszr_feelied_lccigatien_ Zesearch_and. Ceerdination:
nggigg_ggg_dajg:_ﬁggg;ggggz. Of particular interest is the "sludger" method
tubewell., Conveyance teachnologies which will pe studiad include: unlined

channals, verious types 5f c:nal andg pPise linings, and carrying water from the
supcly to

LY

;‘;
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the crop in containers. Study of application techniques and technologies will
include comparison of new methods of furrow border and basin irrigation with
the traditional short furrow or level basin methods. In addition, variations
of hose-and pipe-fed basin or buried clay pot irrigation techniques may be of
interest. Insights into scheduling techniques may be gained by studying the
practices and methods used by the more successful local farmers. In addition,
the study of early crop water stress symptoms to daetermine when to irrigate,
and the use of simple soil probes to determine when to stop should prove
fruitful.

Techniques/technologies will first be tested under controlled conditions
before being taken to farmers’ fields for full operational testing and
evaluation. Only those techniques/technologies which hold significant promise
for improving irrigation efficiancy and meet farmers® selection criteria such
as cost and labor savings will be considered for extension.

3.6 QJuecific_Research_Iapics

in adoition to the general field studies, specific research and studies
will oe undertaken by the Irrigation/FWM & T Section. These activities are
important for oga2veloping the knowledgz base necessary for improving on-farm
irrigation parformance. An illustrative list of potentially important
research topics on the farm level of jointly managed perimeters and
micro-irrigation systens follows:

a. dell_Hygrology

= Study water tatle drawdown dynamics in selected fields of shallow
wells to determin2 davelopment limitations.

b. Well_Loosiruziign:

= Test tha aconomic and physical suitzbility of the simplified well
drilling tachniques usad in Eangladesh and small bore concraete pipe
machine dug w2lls.

= Devalop and test water spreading techniques for recharging shallow
8quitars using intermittent streams.

3.5.2. 3pall_acd_MigrecScale Water_Lifting

a. Human_Powgred Pumpz_20d_Liftina_Qeviges

- Analyze the anerjetics and economics of calabash and shadouf water
lifting water for different well capacities and lifts. :

= Analyze the energeztics and economics of the many new hand pump
technologies being tried in Niger and elsewhare for different well
capacities and lifts, Compare with the calabash and shadouf.

\\\.



¢=10

be. Aninal_Eowered Pumes_zod Liftiog_Qeviges.

= Conduct comparstive studies of traditional dallous with any neuw
techniques used in Niger and other promising lifting or pumping
techniques,

c. RQigsel_Pouwared_Pumps

= Field test a2xisting diesel engine driven pumps under the range of

local site conditions at which they are currently being used.

= Obtain a few optimally selected engine/pump combinations for the
dominant flow/lift situations and compare them one-on~one (measuring

fual impact against water delivered) against the farmers’ own
pumpsets at various typical sites.

= Analyze and find remedies for pump and plumbing hardware corrosion

problems,

d. dind_gnd_Qibz2

= Categorize anrnd carry out simple in_siiy evaluations of wind and
other renewable water lifting devices under trial in Niger.

3.59.3. da3er_Qistribution

a.0pgn_Chapnels

= T2st low cost indigenous tertiary canal lining materials,

- Davelopment of oxen drawn implement to construct tertiary and field

chznnals,

be yanduits

= Study socio~economiz effectivenass 5t aluminum, rigid plastic and

lay-flat plastic gstad pipe.
= Study socio-economic effectiveness of flexible hose for
distribution 5f the small flows associated with micro~irrigation.

C. Qistrcabutian_Strategies

= Analyze water trading at GMP or tertiary level to improve
flexibility of rotational distribution.

3.6.6. Eielg_Applications

8. g@sio.Ircigatien

= Detarmine ootimum basin sizes for various flow rates and soil types

takiny into account water and labor use efficiency.
= Study use of corregations in basins,
= Develop zuidalines for determining application duration.
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b. Eyrrow_Irrigatian

= Develop techniques and implements for using animal traction to
construct furrows and set up furrouws prior to seeding.

= Comparative analysis of planting in or on furrows and using dikes
in furrows to retain rainfall with typical rainfed planting
techniques,

= Develop guidelines for adjusting flow rate and duration as a
function of furrow sloper soil type and length of furrow.

= Research the use of hand-set operated surge flow as a means of
improving furrow irrigation efficiency.

= Develop guidelinas for determining duration of irrigation for
proper depth of application.

ce Q3ber _Melhogs

= Comparative socio-economic study of sprinkle can versus hose basin
micro=irrigation.

= Determine comparative water use efficiency of sprinkle can, hose
basin and clay pot irrigation.

= Develop and tast innovative small diameter hose transmissions to
spaghetti hos2, a2pplication methods of micro irrigation.

3.6.5 gQg¢hedulins_Ircigation_at_th2_Fisld_Layel
a. D3lzrmining.wbao_to.lcrcigale

- Cevelop guideline2s for early detection and use of water stress
symptoms in crops for scheduling irrigations.

= Develop basic irrigation frequency and rate guidelines for
differant crops and soils.

b. Qeterminins_wbeo_te_Si2e.Irrigating

= Develop guidelines for using a simple soil probe (a 10 mm diameter
rod 1T m long with a simple T handle) to determine when the depth of
an irrigation is sufficiant for different stages of crop growth and
soil conditions.

= Daevelop guidelines for determining the most economic timing for
irrigation of different crops on different soils.

ce Sgheduwlina_Sicaiezies

= Davelop strategies for allocating limited water supplies between
different crops at various stages of growth at the individual farm
lovel. '

de. Qther

= Study the effects of excess water (due to poor drainage) on yields
of principal crops.

= Uatermine cropping program for best (most economic) use of dug well
seascnal capacities,
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3¢6¢7. Jointly_ ¥znaged Nigar_River.Bise.Perimgtsrs

The abov2 illustrative rasearch agenda for the Irrigation/FWMET Section
dees not include specific issues which are only related to paddy rice
irrigation. As stated earlier, the initial focus of irrigation enginnering
and water managemant work will be o. the Jointly managed surface dam schemes
and micro systems of central Niger. Study of the riverine systems will begin
when INRAN has sufficiant manpower to staff tuwo diagnostic teams. Any
research on the jointly managed river gyygtig (rice) systems will be preceded
by @ thorough analysis of other donor activities, to avoid duplication of
effort and identify possible areas of cooperation, Site visite to Niger River
rice schemes and discussions with farmers, researchers and perimeter managers
sugyest a number of potential topics for research:

= Development of better puddling/cultivation techniques to reduce
parcolation losses and/or labor.

= Study of speciel soil salinity problems.

= Study affects of low spots with poor drainage in terms of water
grass infestation,

= Study use of various legume (forage) crous to use residusal soil
water 3fter the second rice crop.

- Cetermine yield impact of letting paddies run out of standing water
betwwen 1irrigations to save water, and

= Study economic feasibility of pumping back drain water.

3.7. Bretetyce_Development

Si1nc2 a numbar of the potential research topics of the FWM&T section
involva hardware improvements the project will need prototype developmant
capsdilitias. Rather than develop this capability in INRAN at this time, it
would be mora2 cost-effactive to establish a subcontract with existing Ministry
of Agrizulture’s Agricultural Machinery Research Division, ARMA. This
division has been financed by USAID and already has an impressive array of
macnhine tools and significant expoertise. (In the future, this entire unit may
be moved to INRAN.) An appropriate subcontract set aside for ARMA would be 4in
the order to $153,007 to 3252,000 for the first five years of the project.
These funds ar2 includad in the budget.
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I. CiGALCIAL_MANAGEMINI_ AY_INRAN

At the pra2sant time the effectiveness of INRAN and NCR researchers is
seriously impalred by cumbersom2 procurement proceduras and slow accounting
for expenditures. Th2 expenditure approval process takes 15-90 days and this
delay causes the project to accumulate unreimbursable expenses that consume an
ever larger portion of its outstanding advancas. This further reduces the
working capital of the project. The cumulative effect of all these fsctors
has caused 3 shortfall in expanditures for research operations in spite of a
chronic shortaga of resaarch supplies. During the 19385 fiscal year INRAN was
abla to spenc only 77% o2f what it nad originally budgeted, presumably reducing
the effectiveness of its research offorts accordingly. Moreover, expatriate
researchers spend &n inordinant amount of their time Dushing documaents through
the system in order to g2t critical supplies as soon as possible.

1.1 Lagal_2rocuyremneni_Pragegures
T.7.1  INZaYy_Pyrgngszs_frer_®frojaci_Funds

INRAN nas re2sdonsizility for purchasing vehicles and for purchasing all
inputs for fi2ld roesearch sperations excent vehicle maintenance. The
proceduras it must follow to 2ffect such purchases include the steps listed
peiow, These procedures anply tc any amcunt in excess a2f 10,0290 FCFA and
under 2J0,33¢ FIFA ($533) p2r units, or ona million FCFA par order. Beyond
tnese limits, INRAN 2n3 th2 Project must 25tain competitive bids.

1) Tnhne o>tficial 2f th2 projest who needs the material prepares a
regaisition form (2900 ¢¢ gemgng) that is signed oy his Chief of
Section,

2) +He tekes the form to tne Chief of Materials Service who checks
his 1nvenzory, If n2 hes 1t he transfers the motarial. If he does
not ne preansr2s o nurchass order and obtains a3 pro-forma invoice from
& supsliar. +2 th2n cends all three documents to the INRAN
accountant,

I) Th2 acs
orga2r and s
Oirector Gan
for ¢ll ourc

nt varifies availebility of funds, signs the purchase
th2 regquisition foarm and the purchase order to tha
for approval. The D.G, or his delegate must sign

4) The sigjnez? purchsse order 1is returned to the accountant who then
preperas ¢ requezst for exonaration of taxes: exoneration of the TVA

in the cas2 of locally aveilable goods and exoneration of customs
duties 1n thz cese ¢f 1mported 395ds.,

5) 4 messanjer hono gelivers th2 request for exoneration of the TVA
to tne irz2iiign 323 L203clibusiens Qiyerses and for exoneration of
Castoms Juties 1o *ne Diraclied 12§ <JeW02s.
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6) If there is nothing unusual about the request, a messenger can
pick up the authorization for exoneration from customs duties within
b5 hours. The excneration from the TVA takes anywhere from 15 to 90
days. Someone must 30 to the authorizing office periodically to see
if the approval is ready.

?) Onca he has the exonaration, the Chief of the Materials Service
takes it and the purchase order to the supplier who delivers the
materisals agzinst the purchase order. Thae Chief of Materials Service
(or the person receiving thae goods) signs the purchase order or a
separate pop de livraisen indicating he has received the goods.

8) To obtain paymant the merchant prepares an invoice and sends the
invoice along with a copy of the purchase order and the bap dg¢
diyreisens if cseparata, to INRAN for Dayment.

9) Tne accountant sands the invoice to the Chief of the Materials
Service who cartifies that he has recaived the goods as stated on the
inveica2. Four purchases axcaeding 202,000 FCFA tha signature of the
Chief of the Mzterials Service is not deemed sufficient proof of
receipt. Instead, the accountant must prepare a Rreces varbal de
cecgatigon. This is a document listing the items and quantities being
invoic23 and is signed by the National Cereals Project Coordinator,
the Chief of the Mat=rials Sarvica, the accountant and the merchant,
each c2rtifying the guszntity and the quality of what was ordered and
d2livered,

1)) The accountant prepares an erdrg ¢z uaigmgnt or an grdre da
¥Yirgrgnt authorizing, payment to tha supplier. He takes this to the
CeS. of IKRAN, zlong with the invoice, for his signature, certifying
tnet the 30o0ds war2 actually receivad and authorizing payment. An
erdr2 dg paizment is for payment to a physical person. An grdrg de
¥Yargrzany 1s for payment to a legal person.

11) The accountant secnds tha RCcec2s vercbal de cecaptign, the
invoice, the purcnas: order and the orgrz g2 e2izment or ordre de
¥i222g0l 1o tne Ministry of Plan, Dirzgtion de Finmgncezznt el
¢’ioy2s3iss2rany for signature.

12) Plan sznds the original of the erdre de paispeny or prdre de
vargoeny rlus a copvy of the invoice to the Treasury, and returns a
copy of tne order plus the original of ths invoice to INRAN,

13) Th2 Treasury reviews the dozuments and proceeds to make payment
or to authorize the %0RN to mcoke payment against the project account,



1.7.2 PRatiy_Losh_Burchgses

INRAN operates two *ypes of getty cash funds. The Gaeneral
Cirectorate op2rates a pa2tty cash fund for expenditures from the national
buaget. In addition, each of tha two research stations, Tarna and Kolos
operates a petty cassh fund fo~ project expenditures. Each of tha petty cash
tunds amounts to only 100,000 FCFA,.

Th2 p2tty cash fund for national expenditures authorizes
axpendituras of up to 25,000 ©CF2 while the two project petty cash funds
financed by USAID zllow 2xpanditures of no more than 10,000 FCFA. The petty
cash funas are used for tnree types of expanditursas; temporary labor,
pharmaceautical supplies ang oderating 2xpenses. They operata as imprest funds
in the follouiny way:

1) Tne resazrchzr 1ni1tiates the request for an expenditure by means
of a latter to tna Z.G. of INRAN or tha station diresctor, depending
on thz source of financinj.

2) Lfter odtaining 2greement from the directoar, tha rasearcher goes
to2 tne C2slssevwr_da_icatile_cplss: who proceeds to purchase tha
raguested materiaol tor the rasearcher or advance him the money for
Paylng th2 tempcrary lator. Usually the cggisseyr will accompany the
r2searcnar &nd maka th2 paymants himself,

3) After effacting th2 zurchase or making a paymant, the regisseur
a3513Nns & numder to tnz raceipt and registers the expmaense in his
Patty casn journal (livre_dz.giiszse).

4) dh2n the gsetty casn fund is 753% used thae regisseyr raquests
reimsursamant for oxnanstes incurr2d to date., He prepares the
rac2ipts #nd s2ncs them to tne INRAN accountant.

5) Tn2 =sccountant praparaes o tarderca2py_dlemissions 2 mandat and a
220.32 ¢g1s52 to suorit to the J.5. for signaturza,
€) nE D.5, lertifices the r2cei1zts, signs the documantation and

raturns tnzm to tn2 3ccountant.
7) Th» atcocuntant than sands these documents to the Treasury, in the
casa of 2xvenaltur2e from tne national budget, and to USAID for
projact ex2e2nijiturec, tech th2n raplaenishes the respective petty
casn fund by the amount 9f the reczeipts submitted,

1e1e3  Burengs. s 2s.3b2 T2gheiczl. bssislance.lzan (PARA)

iy

Tne Furgue Cnief of 2arty ic resosnsihle for making and accounting
for &ll exsenditures f3r nerconal znd project vehicle spares and maintenance’
for futniture, 1mprovemant: zna mainta2nance for staff housing and project
offices; and for cp2ratinay exnensas for tna project office. Tha process for
making such 2«g2nditures i3 1255 cumbarsome, primarily tecause the project is
adla to effect paymnent directly from 1ts sun bank saccounts.
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The first nine steos 2re essentially the sama 2s for purchases by INRAN
from the national budget witn the exception that the Purdue Chief of Party may
give approval end sign off on documents, with tha D.G. of INRAN exercising
gx-pgal review anao control only, Tha accountant takes the invoice and
delivery note (pgn_da_lixyra2isgon) to the Chief of Partv who authorizes
payment, The accountant then prapares a check which the chief of party
signs. He notes the number and amount on the purchase order which also serves
as a payment racord. The Chisf_du_Secyice_Materiel then takes the check and
the invoice to thz supplier who stamps the invoice paid.

The Purdue project petty cash fund operates much the same as does the
INRAN petty cash fund with ths exception that the Purdue Chief of Party
accounts directly to USAID for such expenditures. USAID has fixed a 100,000
FCFA limit on this peotty <ash account as well and allows only expenditures
under 10,00) FCFA (330.,02) to ba made from it. The project also makes cash
advances directly to researcha2rs from the petty cash fund rather than
requiring tnose 2xp2nditurzs to beo made by the person responsible for the
patiy cash account,. Tnis sllows a mors flexible mode of operation. The
principal oroblem with the system 1s the low level of purchase that can be
macge from the aczcunt.

Toc¢ 2et3lengiks_iln_Currzant_Procedurnas
1ecs1  Zxgrmaration_cf_IV4

Tna groc2s55 of obteining exoneration of the TVA may take up to 15
aays or morz2, and can takez up to 90 deys. The exoneration is given for the
specific invoice for which 2xon2ration was requested. If the delays caused by
obtaining the exoneration r2sult in tha product being out 5f stocks, or a new
model only beinjy availables tne antir2 proz2ss must bagin anew with a new
1nvoice ana & ra2guest for th: currently available material,

Tha proolams caused oy th? TVvA are relatively recant. The tax was first
enactad 1n m11-33, Tne Ministry of Finance has been trying to cope with a
whole rangz >f uUnaxne2ctad, tut not unpredictebla2, problems. Tha USAID mission
1s optimistic that thn2 NCR and sutcessor proj2ct will eventually obtain
exonerations, rHAowevzr, a5 reczently ac thrae months aj3o, The Ministry of
Financa reportedly told INRAN 1n quite emphatic terms that it would not grent
a blanket exoneration, &tach transaction must b2 separately scrutinized. 1In
the meantime, soon aparaaching = tull year, projesct execution and
effectivenass 1s being seriously compromised,

Tecec Jp2gdzavietz_dcgauniica_dumperct_gi INRE2EY

Tne accounting unit of INRAN is inadequately staffed, having only one
accountant and tuo aides, nonz? of whomn are permanant employees of INRAN. The
unit’s staff c1d not i1ncrease with thne advant of the NCRP. This was in spite
of the fact that the procass <f accounting for project expenditures is
considerably more complex than for thoase from the national budgat. This unit

o
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wi1ll need a major input of rasources from tha NAAR projects especially
considering the almost doubling of technicians and field research expenditures
over NCRP thet will occur cver the life of the project.

Since th2 bezinning of 1986 and the axertion of effective managment
control by the naew Diractor Generzl, INRAN, witn assistance from the
controller’s office, had managed to submit 100 million FCFA of expensas
as of July 31. Ouring the pravious 12 months INRAN submitted only 94
million., These figures compare with budgeted expenditures of 219 million, 143
million, and 202 million FCFA for the years 1984, 1935 and 1986, rospectively.

In spite of this improvment, much more needs to be done. The project needs
to address tne inadequacias which led to the problem in the first place. Thae
chief accountant ne23s to demand more discipline from his secretarjal staff
tor daily office support. He n22ds at least two additional aidas, one to
handle banking, exon2rations, delivery of paperwork and transaction logs, and
another with computer :zkills to concentrate entirely on posting project
expanses and przparing vouchers, This will free some of his time for
strategic cianning snd for on-site spot checks of station and sub-station
bookkeeping systans, He nea2ds » major influx of oparating resources to carry
out his suparvissry duties ra2sponsibly. The 2ccountant would also benefit
from short-tarm trzining in oc2rating a computerized accounting system. He
will need some technical asslstance for gatting it established. Precise needs
should be workzd out oetuecan the DG of INRAN, the ressarch managment advisor
anc tha Administrstive and Financisl Servizes uynit during the first three
months of groject 1mplamantation,
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At the pres:nt tim2, the lirectars of the INRAY‘s research departmaents do
not have expen3aitur: authaority and to not have tnair ouwn petty cash funds.
All purcnasas requirez tne signecture of the Director General. Moraover,
1ndividual re2s2archers have 15 control over resources with the effact that
they nust :ngzg¢e tne lamgthy srocuremant procedures whenaver an unanticipated
expenditure arisss., Tnis 1mpedes the efficient executilon of ras2arch and
wastas inordinent amocunts of researchar time as they personally take charge of
the prozuremant prez23: in en 2ffort 4o axpadite purchases. Morsovar, the
plethora of i1nconsesquenticl purchase2s which the Director General must
supervise takes time swzy fron his more imnmortant strategic planning, rasa2arch
managment ana institution d2vilopment resmronsipilities.

0O

Decentralizing exdanzitur2 authority 2t INRAN may be difficult under its
existing legal status. A5 an :237plissement._oublis_de_saracidre_admin -tcatifs
1t 1s not 2vizZant thst the 0.3, can delegate aczcountability for expendituras
@long with authority for making thos2 expenditures. Lagally, the DG is, in
eftect, making a parsongl lnan ard is personally held accountable when funds
are foung missiny or misusedq.

o
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Apparently, the statute of INRAN will need to be changed, authorizing the
DeGe to deleagates certain financizl responsibilities before he will feal free
to do s0. With the change in statute, the person exercising the deiegated
autharity rather tnan the C.G. is h21d accountable for the use of funds. The
DeGe needs only to provide reasonable supervisory oversight. Should he then
discover a misusa of funds by a subordinata, he can activate well established
procadures for dealing with the situation.

With financial responsibility clearly established, the Director General of
INRAN has indicat2d a willingness to consider delegating authority to incurr
expanditures up to some razasonable amount to department heads and station and
sub-station directors. Obviously, the amount will be a function of how
eftectively INARWLN can astablish and monitor budgets extablished for the
respactive rasaarch departments, rasearch programs and research stations. A
minimum target would ba to 3Jive authority for authorizing expenditures under
100,030 FCFA to ca2partment n2ads and under 200,009 FCFA to th2 Chief of
Administrative ano Financisl 32rvices. In all cases, the 0.6, would get copies
of approvals as soon 2s thay ara given and could take gx=-pgost corrective
action, if he should f221 thkat to bpe necessary.

INRAN research departmants 2nc research stations and sub~stations also
need greater autonomy for meking peity cash purchases. In project
negotistions USAIC should push for a SON constituted petty cash imprest fund
for eacn davartment, rasearch station and sub=-station. This is the level at
wnich the need for an input i3 most actutely felt and the sanse of urgency 1s
the ;reatest,

T.3.1.1 A% _tnz_layel_of_thz.reszaccnec: At the level of the
researcher, INRALN has no systam of program budgeting that allocates a specific
buaget to indiviouzl r2search progroms. Researchers prepare their annual

buagets and the 3tation Chizf ra2vizws them, suggests modifications where
neccesarys, and *nan synthesizas the requecsts into a golbal budget. When the
station 1s notifiec 2f ite fingal budgetary allocation, the stetion director
gives researcners ¢n invication of the shortfall (usually quite substantial)
and then proceeds *2 disoursz funds piecemaal fachion in an 2ffort to keep all
planneg research zctivities onerating at least at some leval. Tha first thing
10 gel cut out appesrs to b2 researcher travel and site visits. This has a
girect negativz 1impact on the gquality of tha trials. Moreover, researchers
naver know Jjust uhat rzsourcas they have so that th2y might allocate them more
effectively.

Although th2 PF design team found no instances of experiments being
abondonned 1n mid=s2zson due to lack of operating resources, there is ampla
evidence tnat the overall effactiveness of research would be batter served by
more fully fundad re2searcn programs. With tne current system, a researcher
has no incentive *c @economiz? since he campetss whith all other researchars
for available resources, mhan tne money is qone, it is gone for everyone,
with the 2xception of 3 c2rt:zin r2serve the station managers hold for
emergencies.,



H=?7

To provide better research managment, more adequately funded research
programs, and to give irdividual researchers more certainty with respect to
available ressurcas, the res2arch managmant specialist will assist INRAN
install a projzram-based budgeting system for resasarzh expenditures., Once the
research program is arcepted, budgeted and adjusted to fit available
resources, it should recieve its own separate assured budget against which
researchers working on the pragram would make expenditure. after obtaining the
approval of the director of that particular resesarch program. With this
systems, each research program director could define a work program consistant
with a known amount of resources.

1.3.1.2. 23_the_leval_of_tbe_Institution: INRAN faces uncertainties
over the avsilsbdble resz2arch puogget from two sources: inadequate attention to

procassing reimbursemsnt vouchers and the timing and execution of the national
budgating process.

Because of its paszt 1n=251lity to process reimbursement vouchers for NCRP
operating 2xpanszs, INRAN hss been unable to obtain naw monies for research.
A3 a result, it has manzgad to spend only a fraction of its budgeted
aliccation. INRAN undzrsoent 1ts FY35 project budgat allocation by almost 25%
anc will prebanly undarspena its FY8E allccation by a3 similar rercentage.

This means that anticipeted r2sources have not, in fact, been available.
Strengntening tha accountiny system as described avove should correct this
problam,

The national budgeting process pbresents ansthar set of problems that
promise to bacome more 2cute in th2 future. The 50N fiscal year begins on
October 1st. Tnat makes it very convenient for USAID projects in general, but
1t comes at harvest time for most of INRAN’s expsriments. This means that
eazn year’s r2sz2arcn program must be initiated without knowing whether next
year’s budget will contain adszquota resources to complete it as planned. 1In
practice, INARAN'S rudgzet sllozetion has been fairly constant so the overall
allocation h&es not ora2sant2a major problems thus far.,

Periodic 2nd of ycar pudgat cuts required to bring public expenditures
1nto better b2lzncz with receipts pose additional problems. These hit IMNRAN
when it has 1ts gyrzatest na2ea for operating resources, Moreover, the naxt
year®s budget d2es not usually become available until mid-November. This
creates a %J-7J day p2riod whan rasource damands are Sreatest but available
resources are most limiting. This problem is compounded by the practice of
disbursing the 30" Ludg2tary allocation in a2qual installments. The first
payment do2s nct fully cover *ha proportion of ‘the annual budget actually
spent over tha period.

Ud 1o nows, 3 unigua s2t of circumstances have prevented the uncertainty
anag poor timing of budjet disdbursment: and the backlog of unreimbursed
exdenses from doinz more domaje to the resaarch program than they might have,
Since FY3, [NAAN’s budgget allocation has been well in axcess of actual
expanditure:z. Th2 purpos2 9t the sharp rise 1n FY33 was ts allow INRAN to
work 3ff over 550 million FLFD of unp2id expenses that had accumulated ovar
tne 1973-81 pariod, I+ nas since accumulated 3 sufficiant reserve to make
those paymants, This y&¢ar 1t Ls paying tham 2ff with the result that this

———
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money will no longz2r be avaiiable to finance operations during the transition
period between fiscel years. In articipation of this eventuality, INRAN has
continuad to limit racurrent expanditures in order to build up a permenant
oparating fund. This is a logical solution to this problem but has come at
tne cost of severly constrained research programs,

1.3.2 Myltiple_Clegrances

1.3.241 £3_the_PCMYU: The unusually long time period required to make
purchas2s 3nd to reimbursa an dutstanding advance results, in part, from
required claasrancas that it would makes sense to eliminate. Passing the
request for advance through thz PMCU adds four days to the procecs.
Presumably, passing the ra2imoursemant vouchars through it adds four days to
that process. Moresvar, wshen the controller finds an irregularity that needs
corraection, the return trip 135 similarly dalayed. There are no benafits from
this process that &re evident to the author.

Originslly, USAIZ and the 305N creatad tha Program Management and
Coordination Unit to cosordinate tne disparate activities includ2d in the APS
project with 22azh othar, and with tha National Cereals Research Project. At
that time, INRAN w2s unz2r the “iristry of Higher Education and Research
rathar than tne Ministry of L3riculture,

Since 1ts craation, ¢
has not livea up ts 2xp212
that 1s racagrizadbl

°“2J has onerzted with only a partial cstaff. It
z 12ns and does not, 1n fact, provida coordination

£ 5 Uncer this nrojezt, much of what was expected
from tne PIMU u1ll b5 43n the R2s2arch/Zxtansion Liaison Ynit and the
accounting unit of I h the project will strejthen, Although the PCMU
is requirac to si13n 2ff on IN32%°S proposad annual budget, there is no obvious
reason wny tne POy snoulo si9n off on raquests far advances or reimbursement
voauchers., Under tnez “ALF project INRAN will suomit a1l vouchers and requests
for advancea cirectly %5 U3iI> viz the Ministry of Plan.

NRAN, W

—

ootain gxza
13.003 FLFA, Thisz 3¢2s abou=~ five days to9 the procurement process and cannot
b2 done until IYR44 nas funds an hzna to effezt the purchasa2, Shifting to an
£X2Q033 revies oF I“RAN :xpanditures would expedite procurement and shorten
the pericd for uwhi:z 4N ne2gs to cerry an advanca,

. 2 s 3oe_f1vi3lcy.2f_Plgnt At the presaent time, INRAN must
22orovel from tna Ministry of Plan for 1} expanditures above
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To ease th2 USiID controllar’s conzern over the Ministry of Plan
exercising gxzpgzl ratner thzn 2x-znig control ovar INRAN expenditures, the
project will =roviza funcingy fer & local finzncial management consulting firm
to work with tne dcrinistrstive anc Finance Servica of INRAN during the first
yeer of projezt zxzzution., 1Az samz firm will 22n3juzt an annual audit of
INKANTS projact acconunts, It the Jireztor Senaral of INRAN rejuests it, the
Project will cay for o csmpliste snnual oucdit of &ll of INRAN’S finances,
tneluding 1ts racurrant sussi:t from tnae 50N,

W
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At the present time, it is not possible to define the exact type and
extent of assistance that the management consultant will provide. Much will
depend on improvements ths n=2w Director Genaral introduces over the 12 months
remaining until the beginning of project execution. Much will also depend
upon the qualifications and experience of the research administration
technical assistant. He may be abla to assist INRAN to straighten itself out
without additional outside help. In case he can’‘t, the budget includes
funding for three months 2f short-term management consulting during the first
year, 1in addition to 330,002 per year for the annual external audit. The
extarnal audit will also cove~ local expenditures made by the technical
assistance team from indepenzant proja2ct accounts.

¢ed lplecpal_Canicala.nt_INKAY

The INRAN accountant has nct -oan providing adequate suparvision of
research station and sub-station s kkeeping procedures and records. With
the greater degreoe of decantralizoetion fosterad by the NAAR proaject, the need
for such supervision will incresse dramatically. Under the project, the
Administration and Financial 3Service will establish a program af periodic
semi-annual visits to th2 subt-units to review their financial management
operations. The project w1ll financ: an additional senior accountant to
assist witn this =nd to take responsioility for monitoring disbursements under
the buojets establishad for individual research programs, stations and
sub=stations., He will work closely with the existing accountant and with the
resz2arch managenent technicsl assistant., The Oireztor General of INRAN will
oversea and jyuilde the aimplementation of this system,

¢«3> flpancial.Szpoerting_Dy_i4RAn

Followirgy the installation of program-based budgeting for research
expenditures 2t INKAN during the first year of the project, the accounting
unit will provide s monthly orintout to tha Ciraector >eneral indicating the
financial positicn of the Irstitute and its res2arch program, This r.port
will incluge o1l INRLN expenditures, both within and ouside the project, for
which the iddministrativz and ©inancial Service has responsibility. It will
list @xpenciturzs tc datz oy research program and line item;, advances
raquested fron USAIZ oy INRAN, sub-advancas given to the stations.,
sub=stations and research deocrtments, oxpenditures submitted for
reimbursement curing %he montn by both INRAN to USAID and by INRAN’S sub=-units
19 the Administrativaz and Financial Service’; the cumulative value of all
outstanding advancas at all lavels; and outstanding bank balances and petty
cash balances. INRAN will send a copy of the report to the USAID project
manager.,
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ITT.  EINANCIAL_CQNSIDERATIONS.RELAIING_IQ_IMBLEMENIAIION

Tne NAAR projact places much more emphasis on strengthening INRAN as a
research manzgemant institution than did the NCR project, A purpose of tha
project is to leave behind an incstitution that can plan, execute and evaluate
8 research program witn maximum effectiveness. Toward this end, this project
is providing resources for strengthening internal research and financial
managment and 1is 2ncouraging essential administrative reform t9 this aend.

There are 2 number of expanditures associated with fielding & technical
assistance team that will cease when the project is over. INRAN does not need
exporience in managinj these resources. Examples include providing housing,
furnishing, utiliti2s, transportation and vehicles for the expatriate staff.
Because vehicle operations were so problemnatic early in the NCRP, the
expatriate team snould handle its own vehiczle op=2rations. INRAN already has
ample opportunity to do this with its current vhehicle fleet,

Ive 3LCURRENI_CQSI_ANALYSIS
“«1. Qpgrilang.duwgeort_fsr_ta2_Feszarch_Progranm

Data rzportad by INPLN to the 50N for accounting purposes indicate that
the proportion ot INRAN’s buggyet that goes to solaries has increased from 58%
in 1978 to 70% 1n 19235 (Teble H=1). In foct, tha situation is much worse than
these data alon2 would sugz2st., An audit of INRAN orerations in 1981
revealed over 355 million ¥LF2 1n purcheses made over tha 1978-€1 period that
haa not bezn pai1d ty INDaY, Most 2f these went to non-salary expenses. In
effect, INRAN uas spanding an cverage 2f 50-100 million FCFA per year more for
operating 2xpens2s than the accounting data for that period suggaest,

To restor> ILRAN to finznzial health and to impose a certain financial
disciplina, the $ON 1nc~2az2d the recurrent budget allocation for INRAN by
over 4554 in 1923 5yt h214 IHRAN rasponsible for Paying its overdue bills,

This sharply 1ncrzased tudgst any allocation has permitted INRAN to _.reate a
reserve for ratiriny its oid debts. A5out 310 million of these repayments are
included in r2zorted expandituras for the deriod 1982-1985, Consequently.,
that portion of ragorted axpancitures was not actually for current op.rations.
Thus, the exgenditura data for that period actually overstate thr .roportion
of the actual operatiny budget that went for non-personnel opera-.:.) costs.

At tha same tina, INXAN hace sever2?ly restrained axpenditurss on rasearch
operations in order to ralse » resarve fund to cover reamaining bills, interest
and penalties amounting to 271 million as >f Juna 1986, Creating this reserve
has removed &nothar 5)) million FCFA from the op2rating budget (- ar the
1902-%0 period.

i
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Table H-1



H=12

The cumulative effect of all these factors is demonstrated in column G of
Taole H=2., Over the period 1978 to 1985, the proportion of INRAN’s recurrent
expenditures from non-project and non-donor sources that went to operations
fell from 564% to 15%. The amount of operating resources per researcher
provided oy the national budget fell by over 80%. Even counting “he
extra-budgetary resources provided by the FNI and the NRC project, operational
resources per rasearchar in 1954 were less than one half of the level
provided in 1978,

The situation at INRAN has improved since 1984. The NCR and the ASDG have
provided much needed opersating support. Moreover, now that it has paid, or
fully funded its arrears, INRAN will have another 175 million FCFA for
research operations weach y2ar, provided of course, that the GON does not
reduce its recurra2nt budgst allocation. This will alleviate its operating
resource constraints for the immediate future. However, new fiscal problems
will arise toward the lattar part of this decade, 3s large numbers of
resesarchers now 1n training rz2turn to INRAN to begin research programs.

r

bec Pradected_INRAN_S3affin
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In ordar to destermine tn2 magnitude of INRAN’S impending recurrent cost
shock, Table H-2 rprojzcts tn2 2tfects of current training programs and GON
manpowar &ilocation policies on INRAN’s research staff over the 19864=~1996
period, Thne numbar of in-country ressarchers grouws in response to the return
of persons now in trzining and the continuing annual allocation to INRAN of
7-5 entering collage frashmen (the vithout=-project scenario).

The datz in Tacle H-3 are conservative. Of INRAN assigned parsonnel now
in training 1n the U.S., only £5-75% of those who have never before worked for
INRAN are assumec to ra2turn t5 INRAN. The 50N shifted students to INRAN to
taxke aivantaze of the plentiful scholarships offeared by the NCR project. Many
of th2se will b2 shifted back to tne Ministry of Agriculture once their
training 1s complata, On the otna2r hand, 2all those now in training who are
already on INRAN'Ss payrall ar2 assumed to return to INRAN. So are the seven
12 nine entaring freshman ascigcnad to INRAN each yasar, In theory, thay
p2com2 availabl2 for resezrch activities six years after beginning University
studies. Table H=3 alsc assumes a net attrition of 5% per year as established
researchers ra2tira or find mora promising altarnatives elsewhere and are not
replaced witn trainao cadre from other services. This attribution is highest
among the Ph,C0’'s.

The deta 1n Table H=3 demonstrate that the number of in-country active
research staff at INFAY will jrow from 30 in 1984 to 66 in 1991 as persons
trained undar the NCRP r2turn to take up their posts. From 1991 to 1996 the
growth rate cg2clinas to & more sustainable and supportable 5% per year,
raaching &y by 19%7. Nonathel2ss, this growth. yhigh is already se31 10 metien
Ry swcceol 20d 223t eelicies and eredzciss will impose enormous recurrent
costs on INRAN if the reszarcnars are to work effectively.
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Insert Table H=3
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Partly to elliaviate this impending recurrent cost problem and partly to
continue th? upgrading of INRAN’s research staff, tha NAARP will concontrate
1ts training program on upgrading existing INRAN researchers rather than
training new onas a2s has the NCRP. To this end, it will seek to build a
strong Masters level cacdre that can assuma sole responsibility for Niger’s
National Raszarch Program by the end »of Phase IV of USAID assistance in 1997.
Quring Phasa2 III, the proj2ct will provide only enough Ph.D. and 3eme Cycle
training to replenish tha attrition expected from those being trained to this
level oy the NCRP. ODuring Ph2se IV, especially from 1993 onward, INRAN will
have sufficient [ng2njeurz_dzropomgs and Masters level staff that additional
Pn.d. training should b2 possible without crippling ongoiny research
programs. Any training done =t that time would help restrain demand for
resa2arch operating expanses as resa2archers shift to an inactive status while
in training,

The KAaARP will proviagz training for thraee Ph.Ds, seven Masters and seven
VEA (one year of specialization bayond the Ingenieyr_Agrgnomz for a total of
six yz2ars zfter thne £4J) during the 1927-19$0 period. Current and future
trainees at tn2 Univarsity of Niemay sre assumad to complete their studies at
the University or in France anc to coma to INRAN as Jngenieurs_Agronome.
Additional Training Juring onase IV will thus draw on a more highly trained
manpowar posol than 1s currently available.

Students comin; to INRAN directly from the University mwust first serve a
year of national service wilith the Ministry of Agriculture before entering
INRAN, During the pz2riod they are neither in the civil service nor on the
payroll of INRAN. At th2 end >f tnair year of national sarvica, they take up
their posts &nc 30 on%2 thz INRAN payroll. Thus, INKRAN’s resaarch staff does
not yrow as guickly a3 the schaduled return o2f trainees suygests.,

The datas in Tanls A-3 reveal that aven without removing additional INRAW
staft for lon; tern training, training prograss clready underway will cause
the number of Mastars level rezsaorchers actually working at INRAN to decline

from 10 1n 1¥22 1o 2 in 1%3Z nefora baginning its sharp rise. GCnly in 1990
does the numbar ot 2ctive res2archers with a mastars degree bagin rising to
levals significatly 1n 2423535 >f 1934 levels. The number of E.S5. and
inganigurs 4Agrongrgs =veillasl? begins to increase in 1939, Until that time.,
it will not ta pozsicle to c23in upgrading existing staff without further
criprling on-j0inz ressarch programs. For this roason, all of the long term
degree training 1s schaculed for the 1989-1991 pariad.

Table -3 also prajects the research staff that will be available after
allowing for th2 effect of the NAAR project’s (Phase III + Phase IV) training
projram. <fec3ause of the troaining program, the number of 8,5, and Ipgepiegur
fgronama train2d rese2:rchers doing resz2arcn at INRAN increases very little up
to FfY 19%2. Tr2 nums2rs of 4,5C and Ph.D.s. do0 not change from what they
woula be without tha projact until 1994, Ads a results, INRAN will have feuwsr
active reszarcnzrs an 1391-1932 than with no proj=zt at all. The payoff to
the KNAARF treining nroyram rezslly comes duringy phese IV when th2 number of MS
lavel rasearchars incr20z25 by aimeczt 40% over the level available during the



H=16

last yaar of phase III. The phasa III and phase IV training programs will
thus leave bahind & relatively stable research environment that will permit
consolidation and better assimilastion of tha rapid growth set in motion during
phase II (NCRP). ut *he same time, NAARP provision of operating funds will
help the GJON cztch its breath to enable ramaining researches to utilize their
training more fully.

.5 RBegurreoi._Cesi.loalicstoans_of_tha_NNAARP

4.3.1 Effacy of staffing and Icaining

Under the GON civil service salary scale, anyone who goes for long~term
training of one year’s duration or mora, and who obtains a higher degree, is
raised to the n2xc¢ highest Civil Service category and is placed at the step
and grade corrasponding most closely —=but never lower= to what his salary
would have baan hao hz not gone for training. On the average, this means the
returned traine2 will obtain 3 salary increase of 1.5-2.1% of his/her base
salary plus he/she movas into a catagory with a higher total salary limit and
@ higher avarage rate of incresse between steps and grades within that
category.

For non-aegr22 short-term training of less than tuwo yearss, the trainee
recieves on2 st2p 1ncrecsa, instead of the normal step increase which occurs
once every tuo y2srs. This increases the base salary by 2.5-4.3%, but does
not affect future rarcantage incr2ases nor the salary ceiling within the
category. Tadl2 H-4 shouws average salarias and annual rates of increase for
the differant categyories of researchers and tachnical staff at INRAN.

Ut the levels cf training 1ndicated in Table H-3, only tha B.S, degree
holders are class2c in the LI catagory. The inGz2nisurs_Agropomes, M.Sc. and
Fhaed’s are A1, Tnis means that most of tha research cadre trained under NAARP
will not increcse 1n catzgory since most of the candidates for the M.S. or the
DeEed will ha dnggndgurs_Azronomes. They will raceive a one time salary
lhcrease averaszing 4.3% of thair base salary as a result of obtaining a higher
dagree,

The most important issu2 with respect to recurrant costs is the number of
researchers assigned to INRAN, ¢Each researcher requires a supporting staff
averaging one 32 lav2]l tachnicien and 1.5 C level technicians, In addition.,
they need transportatian, s2craterial support, research materials, auxiliary
staff and temporary labor to support their research activities. These costs
swamp the mogest reccurrent cost effects of the limited increases in base
salary brougnt on by the training program,

Table n=5 shows thz implizations of the evolution of versonnal costs at
INRAN over the i79%¢-1957 pzrisc with and without the NAARP, The with-project
scenario includes the a2ffect of tha training program proposed for the second
pnase of tne NAARP uwhizh i3 also the fourth phase of USAID assistance to
INKAN. Although the Phasa IV training costs are not budgeted in this project
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paper, the affect of the training program is to substantially alter the
recurrent cost adjustment facing the GON vis-a-vis INRAN, It is important to
weigh this factor in determining an appropriate design and policy context for
NAARP,

According to Table H-5, programming the training as proposed in the NAARP
will save INRAN over 340 million FCFA in personnel costs over the first 10
years followiny project initistion. This flow has a present value of over
¢50 million FCFA using a 12% discount rate. The additional savings that will
occur as a result of a reduced need for operational resources to carry out



Category
A1l
A2
A3
g1 &
€1 &

D1 &

2Qurge:

S4LARISS_AND_AYERAGE_ANNUA

Number

INRAN 1937
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TABLE _Hz4
b INCBEASES _FQB._INBAN_RESEABCH_CADRE
128621282
Average
----Henthly_Salarcy SECEAY___.__._ Annual Index
Average Increase Incremen-
Beginning Average Total from step For Each
Sase Base Salaries & & Grade Step
Salary Salary Allowances Changes Increase
73,100 117,500 164,500 4r3% S0
62,500 92,600 130,300 L, 0% 35
56,330 58,809 938,900 3,7% 30
43,000 59,500 92,300 3,2% 20
12,800 42,400 70,400 2,5% 10
21,900 39,400 70,800 J.1% 10

Budget.
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the research will raise the t1otal net present value of the savings to 500
million FCFA or $#1,5 million at today’s exchange rate (325 FCFA/S US). The
cost of increasad base salarioes for the researchers who are trained will
amount to an insignifiant one million FCFA more than if treaining is provided.

In effect, the savings in recurrent costs will completely pay for the cost of
the training.

Table H=6 projects out to 1997 the total budget that INRAN will need to
effectively enploy this reducad number of active researchers undaer the project
using the average ralationship between the cost of personal and other research
costs that prevaled during the 1978-81 period. This was a period when INRAN
had relatively ample oparating resources since it had essontially unlimited
overdraft privileges, in addition to its recurrent budget. This is the minimum
target for operational support that USAID should accept as a condition for
supporting INRAN. It mokes no sense to take on more researchers when those
already on thz statf are unable to work effectively because of a lack of
operating resourcas.

According to Table H-6, if the GON holds INRAN’s budget constant until
FY8F, and then increases it £.5% in real terms each year therafter, INRAN has
a chance to bacome self-sufficient by 1997. This assumes that INRAN can
attract additional collaborative research programs that increase 10Y% per year
over the 17%% lavel., This should be forsible if the project succeeds in its
purpose of building INRAN into an efficiently managed, effective research
institution, 1In addition, it will require INRAN to reduce by one half the
number of new univarsity studants assigned to it over the 1987-1990 academic
years, whila continuing to receivaz the aforementioned budget increments. This
would reauce the number of researchers from 84 to 72 in 1997, and the
projected required budget from the 1505 million indicated in Table H=6 to 1290
million FCFA., This is only 20 million FCFA more than the amount provided by
the annual recurrant budgat plus one half of the funds available from other
sourcas., INRAN would than be atle to conduct its nriority research program
with minimal assistance from agonors by the end of Phase II of the NAARP in
1997,

There is some uncertainty over the prosortion of funds from othcr sources
that represznt net aadad costs to INRAN. Obviously, thare is a limit to the
amount of research that one parson can do. If a researcher is already fully
employed and properly funded so as to enable him to do effective research, as
the figures in Table k=6 intend., then 2 portion of new research monies
recieved will r2l2ase funds previously programmed in the recurrent budget for
his other ra2search. In the apsance of othar information, it seems reasonable
to assume that one-half of this naw money will, in fact, replace previously
programmed funding as budgeted in the first three columns of Table H-6,

th
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) EEQJEQIEQ-BEQQI8EMENI-EQB-RESE&BQH-QEﬁBAIING-E&EENSES
NEG:SSABI-IQ-EEEECI;!EL!-UIILIZE-RESEABGH:BS-GUBBENILI-EEQGBAUH&
EQB.ASSIGNYENTI _IQ_INRANe.1286=1%97
(Million FCFA)
Funds
Avajilable Balance

Projectad Projected Toteal Projected From To Be

Personnegl Opsrations Budget GON Budget Other Covered 8y
Ifac  ..ludgel.  Beguicementl/ Reguiced 8llecation2/ Sewrsas 3/ Doners &/
1966 300 315 515 523 88 48
1967 329 245 674 520 100 104
1938 335 152 687 520 110 112
1969 364 384 750 568 121 122
1990 401 421 822 622 133 134
191 472 L94% 9638 733 146 162
1992 484 508 992 751 161 161
1993 535 50¢ 1,097 830 177 179
1994 584 413 1,197 ?07 195 193
19v¥5 621 452 1,273 264 214 202
1936 673 704 1,374 1,040 235 217
1937 724 : 771 1,505 1,140 259 © 236
Average Annual
Rate of
browth 3.5% 8,5% B.SX% 7.3% 10.3%
EQelngtes:
1/ Projected at 105% of personnel costs based on the average relationship

which pravailed over 1973-81 period.

¢/ Assuming a constant allocation until FY 89 when the recurrent budget
allocation will begin increasing at the sam2 rate as the perscnnel budget

3/ Assuming INRAN attracts collaborative research programs that provide
operating funds which increase 10% par year.

4/ Assuming that one-half of funds available from other sources actually
represent added costs and one half pay for costs that are covered in the
recurrant pbudgeat but are charyed to other sources of funding.
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4.3.2 Becurcent Lests Contiouing After Ihe NAARP

The above anslysis demonstrates the need for recurrent cost financing for
INRAN over the 1937-1996 period, while the Institute adjusts to the tremendous
incresse in research parsonnel sat in motion by the NCRP. Over the period of
the N&ARP, virtually all of these trainees will return to INRAN to begin
research programs. The tremendous growth in staffing that will occur from
1990 onward will requira rapid increases in GON recurrent financing for INRAN.,
as well as continued donor support, if those researchers are to operate
effectively. By the end of Phase II of the NAARP, Niger will have had ample
opportunity to bring resources and manpower into better balance. At that time
the naed for donor support for operating costs will arise only from neuw
programs beyond those nouw anticipated under the NAARP,.

Table L=1 in Annex L contains the details of USAID financing proposed for
Phase I of the NAARP. It includes recurrent cost financing amounting to 105
million FCFA during tn2 first year of the project., increasing to 160 million
by Year 5. This compares with approximately 175 million FCFA provided by the
NCRP during FY 1326. Thne decline represents recognition of INRAN’s having
fully funded its past liabilities and having created an adequate reserve for
funding current operations. Tt can now utilize its entire recurrent budget
for current oparations. As explained oreviously, this has the effoct of
increasing INRAN's dperzting resources from the national budget by 175 million
FCFA over the lavels which prevailed during FY 1986. The 105 million FCFA
providao by the NAARP, thus, represents a nat increass in total operating
resources available to INRAN for FY 1987. It will help INRAN restore a proper
balance betuween operating and personnel expenditures.

Most of th2 financino proviced by the project covers expenses that will
not continue aftar the project ends. Technical assistance will provide a
tamporary resourcz for strengthening junior researchers and for beginning
research programs in selected new areas panding the return of Nigeriens from
training. Eoth ths junior researchers and the future trainess are already
either on the INRAN payroll, or programmed to go on it whether or not there is
@ NAARP. Tnus, all ta2chnical assistsance and project administration costs do
not affect I[NRAN‘s recurrant budget after the projact.

Less then nalf of the 2.4 million dollars provided for training will
finance degre» trzining. The bulk of the training will be nen~degree and
short-tarms This will serve to keep s2lary increases to a minimum while
strengthening the supporting staff essantizl for effective research. The
total incrzasz2 in salaries due to the project’s training program will amount
to about onz million "CFA per yaar. This compara2s with INRAN’s FY 198¢
expenditures on parsonnel amounting to 300 million FCFA (See Section 4.3.1).

Of the commodities provided by the project, about half of the four wheal
vehicles will be us2a by the technical assistants and half will replace
INKAN’s existing fleat, They should actually reduce INRAN’s recurrent costs
by reducing maintenzncs and ra2pair expens2s on the older vehicles.
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TABLE H-6

SALARTES AND AVERAGE ANNUAL INCREASES FOR INKAN RESEARCH CADRE
. 1986-1987

Average
Monthly Salary (FCFA) Annual Index

Average Increase Increment »

Number Beginning ~ Average " Total from gtep For Each

of Base Base Salaries & & Grade Step
Category Cadre Salary Salary Allowances Changes Increase

Al 22 78,100 117,500 164,500 4,3% 50
A2 8 62,500 Y3, 600 130,300 4,0% 35
A3 3 56,300 68,800 98,900 3,72 - 30
Bl & 2 28 | 49,000 . 59,50 92,300 .. 3,287 |
as 2. 35 32,800 '42;400';' 70,400 2,5:
Dl &2 9 21,9qp__!‘.,"_:".l39..409 0, 70,800 31: ,

Source: INRAN 1987 Budget.
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Whether INRAN can operate these vehiclas is another question. Certainly,
during the 1932-1986 periad, the continuing financial crisis served to
restrict the Institute’s ability to utiliza its vehicles as much as would have
been dictated by effective research. For reasons already explained, these
problems are passing and INRAN can now look forword to being avle to bSenefit
trom a prudent use of vehicles. It is difficult to envision an approach to
effective research that does not give researchers a means by which they can
communicatas with farmers.

The project also provides about $120,000 worth of motorbikes and spares
ang $220,000 for operating them over tha life of the project. These will
enable researchars to greatly expand their on-farm trials, Over half of thesa
will go to Ministry of Agriculture extension agents participating in the
on=farm trial program. Most of the remainder will go to ONAHA/cooperative
employed trisl managers/extension agents. Such mobility is essential for
running effective on-farm trials. This cost will pass to the GON upon project
completion and will increzse annual recurrant costs=~including vechiclae
replacement-=-by about 33%30,00). This will be a small price to pay if it,
indeed, substantially incresses the affectiveness of INRAN research prograns,
as we expect,

The project 1s providing anather $309,0C0 of irrigation and research
equipment ana structures. Annual maintenance and repairs, if indeed they sre
undertaken as re2quired, would add about $30,000 to INRAN’s recurrent budget.
Most of this will be for maintaining irrigation related equipment and is part
of tha expactad 1ncrease in operating costs associated with INRAN’s program of
increasing rasearchers and research programs according to the country’s needs
(see Table H-5)., At thic time, the GON places top priority on developing a
capacity for doing irrigation research. Another 3190,000 for equipment
stcrage sheds snould actually save mora in equipment maintenance and repair
than it will cost in maintenance and repair of the buildings themsalves.

In terms of personnel, tha project will finance three accountants and
accounts clerks, and a local machine and equipmant manager, INRAN has people
in all these zapacities, but taeir parformance is wesak. The project will
upgrade these positions anc giva INRAN tima to find mora capable people for
the existing slots. Money ic also provided for re2search tachnicians and DECOR
odservers to work with the technical assistants and the on-farm trails
program. Tha technicians will transfer to Nigerien researchers when the
expatriates are raplaced, and are therefore included in the projections ot
necsssary recurrent costs per researcher included in Table H~5. The DECOR
observers, on the other hand, are & neuw cost added by the NCRP that USAID
should continue to fund until 3 more cost effective model is firmly
establishea. At thot tim=, INRAL will be abla and, more importantly,
interested in covaring tha cost of tne trials from its reqular recurrent
buaget,

Tne projzct i1includas continuing funding for other auxilliary and temporary
staff in tha amount of 3355,Q30 over the life of the project., This is below
the amount provided und2r tha NCRP and raeflects ths improving short=tarm
financial situation at INRAN.,

/ ]
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TRBLE H-?

PROJECTED PERSOMNEL COSTS FOR INPAM RESERRCH CRORE:
HITH AMD WITHOUT THE NRARP, 1986-97

HITHOUT PROJECT HITH PROJECT
Projected Annual A Projected Annual
Budget for Personnel Budget for Personnct
Cadre on Payrall (1) CHillion FCFR) Cadre on Payroll (1) <hillion FCFAD
Retive — —m=-eeeao e e ———————— ~ - RActive
Ressze~ 3 c,D Cadre Rumil- - Rezear- B c,o Ruxil-
Yoar wbher s I AZ,ARD (& (3) Total (9D iaries Total chers Al AZ,R3 (€22 €33 Total Cadrs ieries Total
LR 30 a2 5 25 45 183 160 " 140°.. 300 . - 30 2z o za a5 103 160 140 300
var 29 23 10 34 SO 117 189 10 ;329 . ° 28 23 10 34 so 117 189 140 329
1~ o5 24 13 34 50 121 135 140 - . 335 T - 2§ 24 13 34 - 50 121 195 140 335
SRS ) v s 4 60 152 296 1407 3@6 .. . 3s 37 15 as s3 140 225 140 36¢
15505 50 2 15 si 7S 182 294 . 1507 444 . 4z 43 14 2 63 152 261 140 401
19491 66 52 14 6c g9 23t 3?3 -1 st L s2 54 12~ s2 78 182 316 156 1?2
1990 55 51 14 65 99 25 368 5 » S4 s4 11 sS4 81 200 Iz2 162 a4
1593 ? s? 13 70 105 245 3% i 60 60 10 60 90 2z0 355 180 S3s
1994 &) 52 13 75 113 263 . 425 .0 . EB 65 10 €6 99 240 .3@6 196 Sa4
1917 T X 12 83 120 200 - 452 ‘ot 72 8 70 105 2s% 411 210 &1
1, 64 72 2 24 128 291 45 - TR (3 (44 T 6 114 a4 442 228 670
UER w9 i 12 g 134 312 sS04 2e? < 7Rl ... .4 B2 ? a4 126 299 482 252 734

Sources Tables H-4 snd K-S

Facbnotess e L .
1P odelades code e 1in-training except thaue wha have not yet b.un';ppoint,d to the civil service.
<2 Projectod ot one B lavdl oadre per active Rosear cher aftar,i?'t. With po reductions in personnel permittod.
33 Frojectod at 1.5 © level cadre ror cach acti«e P-level Resswrcher. .
W Frojected ot 3 millace FOFH per year per active ressarchey Ut not allomsed to decline from the 1986 level.
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Funding for overnight allowances, official travel, training materials,
research and laboratory supplies, and infrastricture maintenance and repair
8re all continuing expenses that have been slighted in recent ITNKAN budgets
but which are essential for an affective research program. The project
provides limited funding for these line items as part of its recurrent cost
support over the life of the project. Their cost is included in the operating
support projections of Tabole H=5 which provide the basis for projecting
INRAN®s recurrent cost deficits.

The provision of a no-loss guarantae fund and a prototype fabrication fund
represent new line items that INRAN does not nouw have. Yet, both of these
items are clearly part of an effective research program. The loss guarantee
fund is a small item that one can disregard. The prototype fabrication fund,
on the other hand, will have considerable donor appeal if it proves
successful. In any case, thera does not appear to be much reason to expect
that INRAN will have to absord this type of funding for the forseeable future.

Overall, then, tha rising level of recurrent exnenditures funded by the
project reprzsents, in part, a drop from NERP levels of funding during the
initial years It also provid:= = zuzhign +9 yiva the GON tima to adjust to
the tramenyaus ¢x::" :9n in 772 country’s rasgarch capacity that is about to
take place. 1y the end of Fhasa I of the “A4ARP, such funding will still be
less than zurrant racurrent cost funding undar tne NCR Project. Moreover, tha
WIN will b2 in a caoacity to provide real hope that it can fully fund INRAN’s
racurrant budget 2t effactive lavals by the end of tha s2cond phase of the
Higer dpplizo Agriculture Resz2arcn Preject in 199%7.

s e

“e3e2 Jympzry

Swin. 2r2 two thinge tne SON must do now to helo address ths issua
zurrenl costs during the lifae of NAARD,

1) The GIN wmust mek~ » committmant to a rigio policy of fully funding research
Progrems and kz2ping tn: numbar of researchers and research programs in
line with sveilatla recurrant financing. Under no circumstances should
ths ratic >f non=-p2rconnel eéxpensas 1o personnel expenses in the official
racurrent budget fzll balow the .75 level included in the FY1987 budget.
Moreovar, tna GON should commit itself to achieving a ratio of 1.0 by the
end of th2 Phase II of the NAARP,

¢) Tha GON must reducz the programming of university students for assignment
to INRAN to no more than four per year ovar the 1937-1990 period. This is
abcut half tne numbar currently being assigned each year. The timing
should be such that this cutback raeduces the numbar of researchers on the
INRAN zayroll from 54 in 1997 to 72.

In return for these committments from the GON, The Project will provide
tne shortfall in recurrent funding ovar the life of the NAARP, This would
amount to 321 thousand Dcllars in the first year of the project, rising to 541
tnousand Jollars in the last (other cost line item in the budget),
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TABLE H-8

PROJECYTED REQUIREMENT FOR RESEARCH OPERATING EXPENSES
NECESSARY TO EFFECTIVELY UTILIZE RESEARCHFRS CURRENTLY PROGRAMMED
FUR ASSIGNMENT TO INRAN, 1986-19Y7

(Million ¥CFA)

Funds
‘ Available Balance
Projected Projected Total Projected From To Be

_ Personnel Operations Budget GON Budget Other Covered By
Year Budget Requirement)/ Required Allocation2/ Sources 3/ Donors 4/
1986 300 315 615 523 88 48
1987 329 » 345 674 520 100 104
1988 335 352 687 520 110 112
1989 366 384 , 750 568 121 122
1990 401 42 . . 822 622 . 133 5% 0 134
1991 472 496 . : 968 - -

1992 484 508 992

1993 535 Cose2 T 1,097 i '

1994 584 613 1,197 907 A

1995 621 652 1,273 964 . 214 202
1996 670 704 1,374 1,040 235 217
1997 734 771 1,505 1,140 259 236
Average Annual

Rate of

Growth 8.5% 8.5% 8.5% 7.3% 10.3%

Footnotes:

1/ Projected at 105% of personnel costs based on the average relationship
which prevailed over 1974-81 period.

2/ Assuming a constant allocation until FY 89 when the recurrent budget
allocation will begin increasing at the same rate as the personnel budget,

3/ Assuming INRAN attracts collaborative research programs that provide
operating funds which increase 10% per year.

4/ Assuming that one-half of funds available from other sources actually
represent added costs and one half pay for costs that are covered in the
recurrent budget but are charged to other sour~es of funding.



not familiar with the neaed to build a critical mass of researchers as quickly
as possible, in ordar to realize the payoff from rasearch. This necessarily
requires concomitant expendituraes for recurrent costs to allouw the researchers
to operate effectively. There is little possibility of Niger absorbing these
costs in ths short run. Yat, with the biggest part of a critical magss of
researchers now in training, ona can look to the future with optimism. The
key will be tc begin now taking measures to reduce the growth in the riumber of
researchers that will otherwise occur beyond 1992, and to reduce the number of
research programs, in order to make it possible for remaining researchers to
do effective resaarch, By 1997 if these kinds of oroblems are faced now,
Niger will have a large enough research cadre to be able to conduct effective
research on most critical problems facing the country‘s agricul ture.
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I. INTRODUCTION

] Most of tha fairly rigorous analyses of tha raturns to reasasarch so often
citad in tha littarature ralata to crops which have a damonstrated high vield
potantial, in instances whaere othar production inputs ara not limiting,
Moraovaer, such crops often cover millions of acras of ralatively homogenaous
cropland. In such casass, rasearch brsakthroughs have immediata applicability
to a larg2 production basa that can amortiza tha costs quickly. None of these
situations pravail in Nigar. As a consaquanca, one neads to approach the
question of raturns t> rasaarch from a mara critical perspactive thar might be
called for under other circumstancaes.

By far, the most serious constraint on crop praduction in Nijar {s low and
irragulsr rainfall., Alss> important is the low laval of soil fartility., Thasa
two factors ars ralatad and sevaraly constrain the rangs of technological
choice which rasearchars have for davaloping batter crop varieties. Wind
blast, tha lack=-=-and vary high cost-=-of inputs such as fertilizar, pesticidas
and harbicidas, and public policias that impada the ability of markaets to
evacuata surplus production all operata to raeinforce tha ganerally
1nhospitibala environnant for agricultural oraduction in Nigar. What can
resdarch do in such a context?

It’s important for policy analysts to appraciata that plants, like paopla,
n2ed adaquats fodd and water to prosper. Within mora or lass narrow limits.,
resaarch should ba able to idantify nmora drought tolarant varioties of kay
crops. But such variatiss often yield less than existing varieties undar more
favorable growing conditions. Cartainly, some output is better than nons -
indeed, this is tha rational for conducting resaarch on shorter s2ason,
shortar stem or othar variatias that 2ro mora able to rasist drought. 3ut
researchars will prooably not find variatias that produca two tons of grain
par nectare on 200 milimeters of rainfall with faw soil nutrients. £ven undar
mora favorables circumstancas than thasas, projrass will often be slow whaon
resaarchaers nust push tha limits of tha pnysiologcal structure »f plants as.,
indeed, thay must in Nigar,

Evaen when rasaarchars succa2d in ideantifyiny improved technologias, tha
say African farmars adapt to tha high dagreas of risk imposad by a harsh
ecological environment limits their loval of adoption. Farmnars grow sevaral
diffarent variotioes of stapla crops in ordar to provide for varied consumption
n?2dds, income naeds and to insura 2g9ainst 3 total crop failura., They hava
variaties that are 2arly maturing and those that ari late maturing. Some
varieties rasist lodging in tha face of high winds whila othars do ralativaely
bettar whan rains are thin. Sone varieties yiald wall but ara2 not preferrad
for food consumption., Othars pass tha taste test but yiald poorly. Some
raspond wall in years of particularly good rain but fail miserably in bad,
years. Large numbars of farmars plant all thase varieties in the sane yaar,
s9 that no mattar what tha waathir may Srings thay will usually harvest at
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laast somathing. An improved variety that doas not meat a multitude of theso
objectives simultangously will probadly not gat planted on a majority of crop
land, no mattar how wall it outyialds variaties utilized for othar PUrposes.
Whan all thase factors are considerad, it would saam that rasaarchars should
not expect an improved rainfad crop variaety to be plantad on mora than 15-20%
of the land area devotad to a particular crop on an agoragaty basis at full
adoption, no mattar what its yiald potential or yiald conditions are.

Cultural practices are a different story. In most cases tha? sama practice
can banafit all variaties of a particular crop. Although adoption ratas may
ba slower than for improved varieties for raasons explainad balow, ultimats
adoption laevals should 02 higher. 0f coursa, this presumes an effactiva
extension canability for showing farmars how to oroparly utilize the neuw
technology and for damonstrating its benafits.

Wwhile it is arguad by many that the grean ravolution in 15i3a proceadad
without much support from axtension, it is hard to s9e houw the sama situation
could occur in Nigar, aven if it wera true in Asia., With water, tamparatura
and fartility constraints as thay exist in Niger, tha chancas of develoning
variatiass that so far outyiald axisting variatias that thay spraad
spontanaously ara probably smali. More likaly, progress will involve the
application 5f cultural techniguis, variaties and inputs that increasa farm
leval yialds by 35-50%, and than only with additional labor. Without an
effactiva extansion program, {t’s hard %o sa2 hou adoption of such improved
tachnolojies will proceed rapidly. Moraover, with tna axodus of ablabodiad
younjar man fron rural arsas, a sudstantial proportion of rural households aras
now haadad by older parscns, womnan and handicapsad individuals, This places a
ceiling on patential 2doption lavals for nay tachnologias, espacially thosae
that raguirs cnangas in cultural nractizcas.

One of tha strengtns of tha axistini Nijar Ceraals Rasaarch Project is thae
on=farm trials program, Though not inteandad as such, this program
demonstrates that whan thosa parsons resnonsibla for axplaining to farmars hou
to apply a givaen technology ara proparly trainad and motivatad, adoption of
improvad tochnolojies can b3 surorisingly swift, not dwaiting tha analysis of
the rasults >f tha trial. 3Soma of tha norae succassful trials concern
techniques that hava 9aan pushad by rasaarchars for years. VYat, only with tha
advant of tha kind of training and discinlina nic3s3sary to conduct valid on
farm trials hava thasa2 innovations caught on with farmars. The challanga to
the NAAR Praject will o2 to axtand this program ovar a much wider area at 3
nuch raduced 'cost., Tha challanga to USAID will one to take these lessons and
halp Niger to build an affictiva axtension progranm,

Tha evantual economi: raturns to the NAARP will ba highly dapaendant on the
axtent to which such complemantary programs and policy changas occurs, since
they will hava 3 profound affact on diffusion and adoption rates. The presant
analysis assumas tnat most assential improvements will taka placa over tha
lite of tha projact, i.e0., by the and of tha NAARP Phasa I tha institutional
structure necassary to capitalize on tna projact’s outouts will ba in placa.
Unlass this turns out to bha trua, thi projact will probably ba Just another
red harring,

LN
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II. METHODOLOGY

Past activitias of the Nigar Cereals Rasaarch Projact provide a better
base for projacting potantial improvemants in dryland production tachnologias
than is available for irrigated cropping technologies. The methodology used
here assumes that the combination of research activities which saem most
promising for dryland agriculturs at tho presant tima reflact ths rata of
increasa in production that can ba axpected fron dryland rasasarch activitioes
under the NAARP, For resaarch on irrigation systens and irrigated crops.,
expacted rates of incraase are highar, reflazting the greatar potantial of
irrigatad soils., For both subsectors, rasearch programs are continually in the
process of dafinition. This will occur once again whan tha NAARP taechnical
assisstance teoam arrives. For this reason, any orojections of likaly research
outputs are somszwhat spaculativa. This analysis is perhaps bettar viewad as
ingicativa than a ma3asure of potential outcoma.

A kay assumption affacting tha rasults of tha economic analysis is the
rata of adoption of promising naw tachnologias. Hybrid corn in the U.S., for
axample, startad out slowly and took about 13 yaars to reach a leval of use of
40-45%X. In Nigar, ona naeds to allow for the fact that hybrid corn in the
UeSs was a quantum improvemant over other varietias existing at tha tima, Ona
also must allow for tha important rol3s playad by saad producers, Llnout
suppliers and farm publications in spraading tha word’ high grain prices due
to a war; and a rapid decline in tha number of subsistenca farms as industrisal
wagas encouraged outmigration of antire farm fanilies-<-none of which axist in
Niger.

Projactions of production incraasas rasulting from tha project includa
only that part of the incraase that sould be sustainad without follow=on
invastmants. Ganatic material taends to losa its vigor unlass rasearchars make
continual efforts to maintain varietal purity and adapt to now pests and
disaases. The analysis assumas that the laval of adoption for genatic
improvemants applicable to dryland araas risas to 3 maximum of 12.5% of zrop
araa by year 20 follouwiny introduction, and then continues at that leval until
the and of tha 30 year projsction perisd. Zssantially any incraasad adoption
beyond that tima i5 assumad to ba offsat by axisting adopters abandoning tha
variety because of declining affectivenass. Maintaining production increases
above these laevals will require additional invastmants in resaarch in futurae
years. Such production incraasas ara mora proparly attributed to those futura
invastmaents. For tha 3aks af simplicity, tha analysis uses the same adootion
ratas for improvaed cultural tachniquas as for impravad varietias.

The adoption rata on irrigatad perimatars incraasas much more quickly than
for dryland agricultura, roaching 50% of croas araa by y23ar 15 following
introduction. This is riasonable given the greater concentration of
production and tha graatar amphasis on cooparatriva activity within tha
Perimaters. Adoption ratas for tha micro-parinatars ara about halfway batwaan
thosa for dryland and irrigated parimaters, Thair combination of a mora
disparsad location and greatar agronomic¢ potential laads us to assuma an
adoption rata axactly tuice that assumaed for dryland ar2as. For all threa
situations the analysis assumas that farm laval introduction of resaarch dona
under the projact bagins in 1992, the last yaar of NAARP., This will follow
one to two yaars of on-farm tasting.
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At the presant time, the cropping intensity for the irrigated paerimaters
on tha2 Niger Rivar is 1.94. B3ecause of growing limits on dry ssason watar
supply we assuma this will daclina by 1X per year until the year 2000, when
dred in rice production will plateau at 13,000 haectaraes. Cropping intensity
on the inland surface dam parimaters is assumad to remain constant at its
prasent 1.25. That for tha micro-irrigation schamas should hold at 1.0 since
most of this land either grows rainfad cerazals or is floodad during the rainy
season,

in this analysis w3 count only ona half of all net aconamnic benefits as
benafits to rasaarch. Tha other half will accrua to extension and othar
invastmants necassary to achiava the output projectad for the raesearch
arogram. If tnese additional invastmants ara not mads, then mast of the
oenafits for this project will probably not ba raalized.

8anefit projections assuma a stable base ovar tha payoff period of the
projact. Although production par unit araa 3ppaars to ba daclining in Niger,
available evidance sujgasts this may arisa more from axtension of production
into marginal areas and declining rainfall than from a daecline in production
on axisting lands. It's hard t2 ss22 houw production on most of tha country’s
dryland areas could fall much lowar than at preasant. In any case, this is not
aa important issua sincae tha mathodology emohasizes ths incraase in production
arising from a sat of tachnologies rather than changes in absoluts lavals of
production ovar tima. If tha basa is daclining, only the ultimata absolute
leval of production will ba lowar. Thi increase in production due to rasaarch
will not changa. In any cases, the a3ssumotions required to conduct this typa
ot analysis ara sufficiantly crucde that factoring in a 1% sacular daclina in
yielos would do littla more than to promata spuriosus agcuracy.

The mathod for projacting tna impact of rasaearch on dryland crops utilizas
MOA data dividing total araa in production by crop and oy rainfall isohyat,
Tha affact of aach tachnolojy on yiald and/or praduction is than estimated as
3 funciton of rainfall availabla in thosa zonas. Table I=-1 summarizas tha
arsa and yialds of tha principal crops Sy rainfall zone that sarva as tha
basis for 3stimating production incrasses. Tabla I-2 indicatas base yialds
assumad for irrigatad crops.

IITl. RSSEARCH QUTPUTS

In order to es3tablish a raasonable order of magnitude for projacting
output incraases duv t5 ressarch, this section reaviews soma of the resaarch
arsas that the design taam falt wara tha most promising. This saction
includes an astinata of tha likaly net acononic benafit attributable to sach
potantial ar3a of rasasarch.

3.1. Water Usa Zfficiency

Sevaral tachnicians nota tha pronouncad tandency 2f farmers on perimeters
to over=irrigata. Not only d0as this waste pracious wataer, it also can raduce
yields by laacning nutrients and washing soil away from the root 2one. Mora
efficiant u3sa? of water would savs on pumpingy costs and/or allow a larger aras
to 02 put under cultivation during ths dry 323son.

nW
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Poor watar us? afficiency does not 3luays rasult from a lack aof knowladga
by farmars of tha proper procedures for irrigating. The structura of pricing
watar graatly dilutas tna incantiva for greater economy in its usa. Proparly
preparing tha land to permit mara aofficient irrigation will taka more time
than prasaent land preparatian practices. In addition, tha actual procass of
irrigating will taka mora tina than tha currant fraquant practica of simply
opaning the gatas in the morning anid raturning in tha evening to see houw
things went. Thae problams on ths Niger Rivar perimetars are different from
those on the inland parimatars,

3.1.1. Niger Rivaer Parinstars

Watar availability in Niger Rivar is much morae dependant on rainfall in
Guinea and irrigation afficiency in Mali than on anything the Nigaeriens c¢n
do. With arsa undar irrigation on tna Niger Rivar in Nigar appraaching 6,000
hectares, expansion of irrizated area will bne incriasingly constrainad by
water availaoility during tha dry season. This will set an upnar limit on the
amount of araa that can bae economically devalopad since the proportion of
total area tnat can ba doudle cropped will dacline as total araa expands.

secausae of dry sqaason wator limitations that cannot be controllad short of
constructing a da~, tha arinary benafit fron improving tha efficiency of watar
us? on tni riverina parimetars will cona fron reduced pumoing costs and
slowing down tha ratas of loss of irrigatad lands arising from 30usas of tha
systams.

From an aconomnic parspactiva, thara will be a tradaoff batwaen maximum
ylelas and minimum pumping costs. Maxinum economnic yields will be somawhat
balous maximunm yralds ootainable fron optimal us? of water from the point of
viar of plant physioslogy. Tho rasearch erogran will halp to datearmina such 3n
9ptimel laval., At thi sa3ame tima, the parimatar diagnostic taams oparating
through DECCR will icdantify watar handlin3 tachniquaes tnat promisa to raduce
pPUmMp1ng costs witnout r3ducing crop yields., Thase will probably inmcluda such
Practicas as oattar lovaling of fialds, introduzton of water managamant
systems trnat provida an incantiva for economizing on watar use, anig reducing
tha anount of run=-througn an tns sSystams, W2 astimata that thae combination of
these practizas will raduca PUMBiINng costs by 25% of currant lavals on tha
Niger Rivar parimatars,.

Without tha NALZRP, Ni1jar will, no doubt., cantinua to 3xpand tha ar?a undar
irrigation alon; tna Nigar Rvar, Cffizial Lntantians indicata 3n axpansion
of 1000 hacteras par yaar tor tna ranaindar 2f tha zintury. This has not n7an
occuring on 3 N2t 93513 3xc3a0t in *tar unu-.»] yiar,

Table I-3 sroja:t: uhat w3 feal 15 2 mor) raalistic rata of grouth 1in, ¢tnj
area unga~ controllas irrigation alang ths rivar, It 3ssunas incranints of
500 hactaras 23r yzor us t3 ¢33, raaching a2 platsau. This ragrss:nts an
annual jrostn rat2 of 5,10 up Ty TPt ting. 3y *n, tnt zountry will nayo
to0o mucn parinatsr lend not 2507 Ly tivatsd ~urin- thr 2ry 32339n to naks tna
continuId ax:-n:udn f dartaaT)e teL, o o tan-ing, s21l1zy. 2323usa 2F tr;
J0vVIFANINTL 3 2o Lttt ant U3 iclresuffiziancy 1n riz) Arodustions Aouaver, tnis
IXNELANSLIN 21 irri2r*2d arsl g1ll -inast certiinly 3 any:d na nattar Lnoat
NMAALP rasvarcnars tind, Trus tAa fisur2s 4 Taoly [=3 ra3prasart tn2  1tasut
Ar0)a3t 3caniriy fyninst whlcn Jr3gect Sanafits argy - leulated, Tn2 rin:zu.-i
danatit of tha ardj3act uill 32 to nintniza ¢ns )t 2 aroducing zron: an this
lang,

. Wt
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Table I-4 projects the economic value of NAARP research outputs as thosa
affact production on the irrigated rice perimeters in the Niger River Vallaey.
It »assumas that tha rate of loss of irrigated lands will dacline by 3X less
than tha current 12X per yaar. This affects only that land on which the
improvenents will have bean adopted, and has » cumulative effect once adoption
takes place. The economic benefit of the project is then the net ec:unomic
valua of tna added output from tha axtra land retainad irn production, less
economic costs associated with producing that output. /2ole I=5 ostimatas
these benefits for rica production on the perimaters. As with all project
benefits, only half of the net economic benefit accrues to NAARP, The
remainder will be a2 return to additional fnvestments in axtension necessary to
realiza tha potantial craated by the research project.

In addition to net value added by rice production on land that would
dtherwise not ba producing, Table I-4 also estimataes savings in pumping costs
drising from the NAARP, This is simply one half of 25% of currant watar
related costs that ars avoided by adopting the new technologies/practices.
Thesa savings also coma from Table I-5 and amount to 3,910 FCFA/ha for the
resaarch portion,

As Tablse I-4 shouws, total banafits from the project’s activitioes as thesa
relate to rica perimetars on tha Niger River, reach a plateaux aftar 29 years
following the beginning of diffusion, anounting to about 68 million FCFA par
year at that time. There 2re no baenefits from variatal improvemants or from
research on ricas agronony since tha first phase of the NAARP will focus this
kind of resaarch on tha inland perimeters rathaer than on the Niger River
perimatars. Tha sacond phase of the NAARP will addrass thase problems on tha
rivar perimetars and for rica. Any banafits from such research would b2 more
appropriataly attributead to that package of financing.

3.1.2. Inland Pacinetars

Table I-3 also shows the axpacted avolution of area in inland perimeters
over the 1936-c315 period. B8ecauss inland areas represent the most
underdavalopad of Nigar‘’s irrigation potential, we expect their total araa ¢to
double ovar the naixt tuanty years. This represants a growth rata of 4.7% par
years, nat of abondonnamants, Also, bacause of proolams associated with tha
surface dams, we axpact two-thirds of this naw araa to be based on subsurface
watar sources. As a rosult, tha proportion of total available sraa that is
cultivated during tne dry season will increasa. This will cause fual and
pumping savings to grow in importance ralative to water savings. Against this
backdrop of continually axpanding irrigated araa, research on irrigated crops
will take on graatar aconomic importance as time goes an,

We astinate that supplemental irrigation maeats abvout half of crop water
naeds on tha inland parimatars during the rainy ssason, Up until tha tima
tnat th? storags rasarvoirs stop ovarflowing, excess irrigation does not wasta
water as such, A4bout half of tha quantity of supplamantal irrigation appliad
to rainy season crops is apolied during such periods. Ffor the remaining
quantity of supplamantal irrigation watar, we estimate that 35% could be saved
by more careful application. Of tnis, almast all would be available for
extanding cultivated area during tha dry saason sinca the amount lost to
evaporation in tha reservoir should not increase.

7
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Basad on arsa cultivated on the inland parimetars during tha 1985-36 rainy
and dry saasons, Table I-6 estimatas the actual incraeass in cultivated area
mdae possibla by more efficient use of water, Assuming water usa afficiancy
duringy the dry saason increasas by the same proportion as for the rainy
season, dry season araa under production would increase by 35X from the
current 1050 hectaras. Using the water made availabe by improving efficiency
of usa during tha rainy season would add another 350 hectaras. Tha total
increasa in dry saason cultivation that such resaarch would make possibla
would come to 720 hactaras based on existing perimetars. This amounts to 18%
3t total rainy season araa. This 13X increase is then assumed to apply to all
new surface dam systems craatad ovaer the naxt 30 y23r pariod. In addition.,
this incrementsl dry season production should not affact the amount of flood
recession cultivation (dlgrya) in tha reservoirs since they would recede ovar
essantially the same periosd.

To project tha economic value of this incraase in dry season cultivation
we assuma that net aconomic banafits will be 25% of Qross sales, using the
crop mix {ndicatad in Tabla I-6 and tha pricas in Table I-2. This (s a higher
parcantage than for tha Nigar Rivar parimetars bacuss thigs is entiraly dry
s3ason amploynant,

For the tuo-thirds of the inland porimatars supplied fron sub-surfacs
sourcas of watar, ws assumna that projact ralatad rasearch will be rasponsiole
for a 10X raouction in watar costs for both rainy s3ason and dry saason
crops. Total costs par hectzre in the absanca of tha p:ojact are assumad to
be tuwica thosa found on tha rivarine parimatars since pumping haads will be
much higher. Thus, net savings amount to 6,070 FCFA per hectara por crop
s2ason. Half of this accruas to resvsarch. Wa use tha samo adootion ratess as
4@ usa for rivar parimatars. Tabla I-7 projscts tha inciraase in area and tha
anticipated baonafits form tha inland perinatars.,

3.2. Qultucal Prasticis

Tachnicians on tha diasign team notad savaral areas whare it appaared that
research could providas information that would enable farmers to usa inputs
more afficiantly or to incraass their productivity. It probably goas without
33ying that such promisa appears graatar for irrigated than for dryland
production tachnologias,.

Jedel. S2il Factilisy

Resaarch on soil fartility and fertilizar practices promise to hava 13
coniidarabla payoff. Many obsarvars nota a lack of response to potassiun.
Reformulating racommanded doses and formulss could reduce fortilizer costs par
unit of output by as much as 20%. Work on tha mathods of applylng fertilizer
promisas to reducd volitilizatf{on of nitrogan from as much as 50X at ths
presant tima to n> nora than 20%. This would incraase tha economic leval of
application as wall as improva tha affoctivanass of anounts currantly applied,
Thera i3 alss considarabla uncertainty ovar tna axtent to which locally
avallable phaspnata rock inzra2ases millat ylalds on rainfad lards,

/UG«
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TAILE I-6

AREA IN CROPS AND ESTIMATED WATER USE ON
INLAND PERIMETZRS MANAGED BY ONAMA (1), 1985-1986

Proportion of

Supplemantal
Irrigation
---23d0¥_ 3823500 __ -e--JCY_Sf33Q0___. Water Used
irea Yiela Area Yield --8¥.3238¢e0..
-GCoa.. Cultivatad Skalhal Cultivatad (kg/ha) Ralay _Qcy.
Sorzhunm 19138 1920 - .-
Millet 477 1930 -- -
Cowpaas 50 1209
Cotton 1632 1550 - --
wheat - - 833 31300
Onions - - 113 33000
Othar - - 112 -
Totals:
Currant
Situation 4027 1058 66% 34X
Inprovad
Situation 6027 1730 53% 47%

Flnod Raezassion
Cultivation -- -- 1373 -

Source: Annual reosrt of ONAHA technical assistant for Tahoua Ragion,

Footnotes:
1) Includes parimaters 5f Ujiratava, Konni, Ibohamana, Galmi, Moulelas.,

Kawara, Guidan Maggia and Tounafi,
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With rainfall levels as erratic as they are in Niger it is doubtful
whether use of nitroganous fartilizars will ever become widespresd on rainfed
lands in the absence of large subsidies. Tha risk of loss for both the farmer
and the economy is simply too high., Phosphats rock for dryland careals posas
difficult problems with transport costs., It will be difficult to deliver to
farmers at an unsubsidizad prics that will make its use profitable on a

widespraad basis,

For these kinds of raasons w3 have projactad returns to research on
fertilizers to arisa2 only on tha irrigated lands. Curront application mathods
in such areas leava much to be dasired, while the relativa assurance of
adequata water promisas to make it pPossiba to raalizas many of the banefits
normally axpactad from fartilizars., danafits are assumad to aequal 20% of tha
Quantity of tertilizasr currantly appolied per hectare (250 k3s.). This would
anount to 50 kgs/ha on the parimoters and 25 kgs/ha on the
micro~installations. Thase cost savings would bo achieved without a
corasponding raduction in cron output. Application ratas ars assumed to
continue at present lavals ovar the entira projaction period, Adoption ratas
for farmers on parimeters ara those used for wateruse improve-ents, with the
maximum leval attained raaching 50X a2f tha area, This occurs 15 yoars after
tha baginning of tha an=-farnm daenonstrations oy tha extansion sarvicae, yaar 20
of the projact. Maximum adoption levl on thy micro-installations is 25% aftar
20 years., Taola I-3 summarizas the ona=hzlf of net benafits that go to
resaarch,

3¢242. Seedonad Praeparation

Poor stand establishmont apaears to be a widaspraad problem for all
crops. Rice could clearly baenafit from better levaling and puddling., Raintfed
millet would probadly banefit fronm Phosphats rock so as to encourage mora
uniform germination and a densar plant papulation. The quality of land
preparation is a problem in many areas that will raquira more than research to
overcoma,

Tna most promising innovation in the aria of seedbad preparation is
parfaction of a row seedar for millat, sorghum, coupeas and peanuts. The
project includas 2 pratotypas fabrication fund for exparimanting with, and
8dapting existing .quipmant from all ovar Africa. Not only do effactive rouw
s3eders improvas stand oestablishnaent and density, but thay also reduce time
spent weading while improving tne quality of this fraquantly naglactaed
activity., 3etter saad astablishmant and more timaly and effactiva waeding
also permit plants to bacome firmly astablishad soonar, This has the effact
of providing a measurs ot grought roesistancas for axisting rainfed varieties,

In spite of i{ts intuitiva aopeal, rous s23ding will raquire 2 fairly
radical changs in farmars’ cultural practicas. Rou s29ding took 1215 yaars
to catch~on in Saenajal, whare cattlae fattoning provided a major incaentivas for
ouning oxan. This are fawar opoortunities for this in Nigar, with the result
that oxan and associated equipmant have not baan all that exciting for most
farmars. Poorly trainad extansion agants and poorly designad equipmant have
usually beaen othar obstacles. 0On tha assumption that the NAARP will take care
of the aquipmant quastion, and donors will tackle the question of extansion
over tna poeriod of tha NiAR®, thara is caus? far optimism that the project can

make a contribution in this araa.
/V
eY4
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Although stimulating 3doption of row sa2adars 15 ona of tha mora promising
outputs of tne projact, it is also potantially one of tha mora problematic =--
aspacially with raspact to the tramandous axp3ansa of tha rainfad crop area.
This is onae raason for the ralatively slow adoption ratas projectad far tha
rainfed araas, and tha low cap on tne naximun area ultinataly adopting. For
irrigated parimatars adoption rates ars highar, but potantial banafits ara
lower. For both arsas we? assum2 thi project will hava soerfactad a s22dar by
ina ond of the last yaar of tha first phasa.

In projecting banafits, wa 3assume that usa of royw saadars will incraass
avaraja production par hactare ny 12X in dryland ar3as and 9% in irrigatad
areas. To acconplish this, tima savad in waading will have to Sa used to
improve the quality of wasding on axisting land rathar than spant poorly
waeding a largar parcael of land. Thus the nat cost to the farmar of row
seeding is the cost of tha equisment and animals naaded for tha oparation,

Row seeding on irrigatad parimatars will alss reducs labor spant an
gravity irrijation. This will induca imdcrtant aconomias in tha Maggia Valley
perimatars, but would ba l3ss importznt in ths futura if a greatar proosrtion
of inland irrigation is don:2 by non-gravity m2ans. For the aconomic analysis,
and for tha sak2 of simplicity, w2 assuma that thass savings compansats for
the lowar yielad affact ralative to tha dryland ar2as. Sor bYoth typss of
agriculturz, tnan, we praj2ct 3 Jross banafit from rouw seadars agual to an
incrasse in oroduction of 2)%. This incraass gets applied tas tha axpanding
ar23 0f inland systims, 3adjustad for tha diffaring cropning intansitias for
surfaca and sub-surfaca systams.,

W8 assume that threa-quirtars of tnase Incraases ara o2ffsat by tha costs
of tha equipnent and aninals, and ths othar quarter rapresants 3 net benafit
to tha aconony. Jf thnis, halft, or 2.5% (.2)%, .25+, «5)s 33ts 3ttributad to
tha NAARP and tha rast to axtansion. This comparas to 3.3% for th2 nat raturn
from rica praoduction attributag to agoption >f afficiant water mangemant
practicas. Tna3sa rilative vzluas ara ra3asonaSla 7ivan that tha rics
ntarpriss involvaes a crop during tha dry 33ason wnon conpating aconanmic
activitias ar3 limited.

333dars 3ra assumed to ba vianla only in rainfall ar9as aoova 30C mn.
Thay ara expectad to 03 usad on tha four major crops. In addition, soma
farmars alraady us» row 3s22dar; on many 3f tha inland paerimatars. 1In
recognition of thic fact, woe uss ona half of tha nornally assumad adoption
ratas for farmars on tn2 inland parinatiars. Table I-? outlinas tha expactad
aconomic benafits fromn row 33eding attributad to rasearch.

Je243. Ralay Cropping

The dasign taan’s irrigation agronomist faals thare i3 o 9ood possinility
of baing abla to follow irrigatad cotton with a 60 day cowpaa crop groun
largaly on rasidual moistura., This woulsd raquira that farmars cut-off cotton
$ocnar than at sr3sent with the rasult that coatton yialds would daclina by
about 15%. This last 15% 1in yi2ld da2mands 3 vary high laoor cost sinca
ralatively faw oolls 3r2 laft on tha plant during this seriad.
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Cotton farmars ara particularly attractivae candidatas for this kind of
rotation sinca thay ara familiar with the u3se of insecticidess and hava tha
squigment. Thae major problem at this tims 2appaars to ba that 40 day wonders
from IITA are not yat well adapted to Niger. It is probably only a matter of
time before thay sra. Given ths prica of cotton ralative to cowpeas, it would
probably take cowpa2a yields of closa to ona ton per hactare before farmars
would find this typs of ralay cropping profitabla. Farmers nouw g3t such
ylelas occassionally, but intarsparsaed with yialds of 500 kgs/ha on irrigatad
tfieldas. There appears to b2 somy interesting potantial in this area.

Though it may ba somawhat spaculative to includa a project benefit for
rialay cropping of tnis sort, thare will be other instancas whare unfarsean
ressarch breakthroughs ada to project banafits but do not get countad in this
type of analysis. For this raason, wa assuma that, ovar time, 50% of farmars
producing cotton on perimaters 02cin ralay cropping of cowpaas with cotton on
land that is not now usad over Wa also assume a nat aconomic banafit
amounting to 20X of tha quantity of cowpads producad., Tha high banafit, givan
the loss of 15% of cottaon outputs arisas from the fact that labor has limited
opportunity for employment at this tima of tha yaar. Tabla =10 details the
panafits,

Although tnsra will not ba a logume braeedar on the tachnical assistance
team, INRAN alraady has a3 coupaa or29dar. Mo will certainly be anadled to do
more aftfactiva work undar tna project since INRAN will have nore rasourcss and
a8 better organizad rasearch program. In addition, he will b3 working in closa
collaboration with ths lrrijation agronomist on technologias approporiate for
tha inland parimaters. Cowpnzas is cartainly one of the mora promising of
tnasa.

3.244. Tiad Ridjing

Rasaarchars accross thi Sahal ara bacoming anthusad sith tha potantial of
tied ridging for incra3asing cro> yialds. INRAN has soms adharants to this
point of view., Thare is littla doubt that tied ridging incraases ylelds,
usually on tha ordar of 25-35%; soms res?archars suggoest figures closar to
50-60%. dhatavar the incraase, thae disturbing concern is that tiad ridging is
not naw to rasearch stations {n ths Sahal. 3ut it has navaer taken off with
African farmpqs. Why not?

The answar to this gquastion aopears to ba in the amount 2f labor that {t
requires, ani tha timy farmars must do the ridging to b» effactiva., The
tacnaniqua requires larga inputs of labor at thy sams tiny as most rainfad
crops. Tiad ridzing goa3s ths way as planting on tim3, thinning, waading on
tima and a hast of other factors that damonstrasly incrasasa yialds but which
farmars do not rush to adopt. If such tachniques increasa unit yialds at tha
expansy >f total production for the farm, or with tha raquiramaent that farmars
Provide additional labar, ths prognoisis for adontion is not goad,

W\
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This baing said, thara is some hopa that tiad ridging will aventually
spread through Nigar. Rasearchars at Kamboinse in 8urkina Faso hkava davelopad
an oxen drawn 1mplamant that allows construction of ridjye ties during thjy
first weeding. If coupled with 3n effactiva rouw seedar, farmars might bagin
to see tha makings of an affactiva animal traction nackage that can halp than
overcome thair labor constraints, Although this area cIrtainly desarvas to bae
pursued, it doas not seam advancad anough to warrant inclusion as a likaly
benafit from NAARP research activitias,

3¢3. Improvaed varietias

3e341 Lagumes

There ara savaral promising araas of variatal resaarch, Th? apove
mentionad cowpaas 15 on3. Shorter cycla peanuts to follow cotton on inland
parimeters i3 anothar. Lik? cowpaas, peanuts fix about fives kilograms of
nitrogen paer hactars, in ad3aitisn to providing high quality forage for
livastock. Under prasent circunstancas paanut variatias would prodbably nised
one spray to ~ontrol for 2phids, but 25ain, soraying is nothing new for cotton
farmers. Tha potential 33in would ba sinilar as for cowpaas, andsindaeed,
thesa tuo crops will %e compating against aach othar for position as 3
suitaolae rals. crop. BSoth paanuts and cowpzas are attractive bacause of thair
mor3s limitad nasd for watar in a contaxt whara, in tna near future, dumping
costs will probably ba tna s3ingla most important camponant of irrigatad cron
production on tne inland perimetars.

3.3.2 Qaraals

For rica, INRAN 135 working an soms promising varieties having cold
toleranca and whita fly rasistanca. This work #ill continua undar tna NAARP,
and will cartainly denafit from it. 2ut, at best, tha NAARP will spaed up
what would othsrwisa occur anyuldy. nraat tolagances on whaat is anothar aras
whera potential oxists, out this will probadbly nat pa an area 2f emphastis
undar the projsst., Mora than anything, thasa axamplas confirm that this
analysis of potantial roeturns 135 indicativa rathar pradictive. Not all
potantial tachnologyical breakthroughs ars includad. Some of thasa that ary,
no doubt, will nevar sa3 thi light of day.

The variatal front for dryland cereals is promising, Researchars havi
idantifiad variaties that consistently outparform axistiny variatiss. In
addition, NCRP rasaarchars ars currently workingy on soma hyorid sorghums and
ary optimistic about tha potantial. It’s difficult, howaver to sea hybrids
9oiny very far undar ths soil fartility and rainfall conditions that pravail
throughout mast 2f tne country. Moreovar, ths indiract cost of hybrids in the
forn of misaraola yialds for he who mistakenly plants sacond ganaration hybrid
$90d needs to 03 waighad carafully bafors 23yinning 3 full scala ralaass.

INRAN has 1dantified variatiass of sorghum and millet that have acceptabla
taste charactaristics and that out ylald 2:4isting variatias by two or thrae to
one on station trials. The millat variaety, CIVT, has alraady baan ralaoasad,
This variaty has dumonstratisd cansistont yi12ld supariority of 43-100% in tha
on=farm trials prozran undsr a wida2 33t >f conditions., It has j00d farnar
accaptability and is an intarvaristal composite that should anable farmars to
carry thair sun s394 for an axtandid nariod »of time,
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The naw sorghum varietias are in an advancad $tage of multiplication. How
they will parform undar farm conditions is not yet knoun, aspacially undar louw
rainfall, lou fertility conditions. But with fartilizer application ratas of
100 kgs of nutrients per hectara, and with normal rainfall, the variaties
ylald two to threas tines existing variaties. It would seem that thay should
be able to earn a prominant placa in tha production 3ystem, at laast for
suparior performanca in normal years. They should parform at full efficiency
with rainfall above 500 mm. 3atwaen 400-500 mm of rainfall, researchers
astimata that farmars should be able to realiza betwaen 50% of the potantial
of of the millet variatias and 30% of the potantial of sorghum variaties.

8asad on rassarch and an-farm trial rasults to data, it would not ba
unra3asonadla to assuma that farnaers will acniava incramental yiald incraasss
of 50X under favorable rainfall conditions, i.9., r3infall in excess of 500
mme Tabla I-11 projects ths exovctad economic oanmafits assuning 25% ot the
increasad production renresants nat economic valus 3ddad and using tha
adoption ratas 3s for row seading. Thes2 amount to 254 million FCFA
attraibutad annually to rasaarch at full adoption.

IVe EFFECT JF THE RESEARCH=-SXTENSION LIASION UNIT

Tha major obstacls tas diffusion of rasearch rasults appaars to ba tna
small and waask a«tansion projran., 'n dryland araas, farnars ara disparsad and
axtansian agants nave cdifficulty cavaring evan a fraction of tha country,
Moreovar, axtansion ajants 30 not raciava up-to=dat> information on new
varisties ano hava few rasourcas to much with it if they did.

The NAARP will zadrass sona of thes? prodlams throujh the activitias of
its Resaarch-Extansion Liaisan Unit. 8y facilitating contact oatwaan
resdarchars and the axtansion sarvice in ordar to conduczt on-farm trials, tha
RELU will siznificently increass tna paca of diffusion of new rasaarch
rasults. B3ut to 25tain maximum affactivanass from the on-farm trials INRAN
must davalop a suzcasstul maethod for workiny diractly witn axtansion agents
ratnar tnan throujh a staff of INRAN fiald obsarvers, as it doas at prasant,
Soma of tha variatias aopizar 302d enoujh to hava soma hopae that they will
spr3ad spontanaously onca 3 certain minimun laval of diffusion has occurad.
dut gatting ta that laval will raquiras nors sup2ort and training for axtansion
agents. Othar tachnologlas will nead continuad axtension suppart to inzroass
adoption., Tha R:iLU will halp in Soth situations.

Tna acononic raturn of tha NAAR? is hijzhly sansitiva to assumptions
concarning ajoption rateas. Tha existanca? of tha REL is expactad to ganaratas a
quantum upward shift in adootion rates than that whizh would otharwisa occur,
The adoption ratas us2a 1n tha preceain) analysis prasume such a shift, 1If
the ARZLU is not affactivas 2r 1f naedad additional support to axtansion is
not forthcominy, than faw of tha axpactad innovations will reach tha farm
laval. In that casa, raturns to2 this project will ba clos? to zarog.
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V. ZSCONOMIC IMPACT OF THE NAARP

Table I-12 summarizas tha banatits of tha various potantial technologies
that tha NAARP is likely to devalop. Thase banafits grow slowly, primarily
bacause of tha amount of time raquirad to paerfact and test promising
technologies before axtending tham to farmars. Once extaension bagins, tha
small number of axtansion agaeants and the vast arias to he covaered oparatas to
retard tha spaad of adoption, Sven with 50-100X% incraases during ths first
few yoars, tha small base grouws to a mazasurabla impact only aftar 3=4 yaanr- of
successful extansion afforts. Jdy the 15th yaar following introduction t¢
farmers, tha project will ba ganarating 3approximately 500 million FCFA in
danafits net of farm laval costs par ysar. This risas to 750 million FCFA by
year 20 following introductisan, Raturns essantially plaasau at this leval.

Almost 73% of total benofits arise from tha two technologias aimad at
rainfed farming~-usa 3f rou s23dars and diffusion of imoroved variatias. The
relativaly snall contribution of the irrigated subs3aztor arisss fromn its small
5122 ralativa to the rainfad sactor., =van Jith roasonably favorable adoption
assumptions, rassarch in tna sudsactor is not adla to hava much impact on
valua addad. Tha sacond phasa of the NAARP should do moras for this subsactor
sinces unlike the first phasa, it will Jdavots attantion to rice agronomy. Tha
first phasa will concantrats on gathariny a bettar understandiny of nroblems
in the rice parimatars as a Yasis for prapariny a sound sacond phasa. Its
focus on improvad water managamant raflacts tha ganaral racognition that,
whatevar othar prodlans plagu2 tha rica parinatars, watar managanant 1s
cortainly ona that daesarvas immadiatas attention,

Tabla I-13 lists total costs and total nat bSenafits for the project, using
sevaral alternativa assumptions, It includas intarnal ratas of raturn for tha
various options and facilitatas an avaluation of how sansitive the raesults are
to some of tha underlying assumptions, Jaepanding on tha assumption, the IRRs

vary betwean 2.4% and 1J.5%

The lowest rata of return comas fron tha analysis of costs and banefits
along tha lines already discussad in this annax. Tne 2.4% rate of return
raflacts what the author faals ara a modarataly consarvativae sat of
assumptions given much of the racent history of 3grizultural devalopmnent in
dest Africa. For thosa who find tha assumptions too conservative, highar
ratas of return portain to mora libaral assunptions. These includa using 3 40
yadar rathar than a 30 yaar projaction parifod, assuming rainfad 3adoption ratas
that ara tuilcas those us2d in tha bass analysis, and costing technical
assistance at local rathar than U.5. costs. This lattar adjustmant resoonds
to thae argumant that including tha2 cost of tazhnical assistance i ,
inappropriata pa3cause o9f thoe structural oisparities that axist batwasn low
w393 countries and high wagy countrias, [f lozal rasasrchers were availasla,
it is arguad, they would cost oanly a fraction of the axpatriates and raquira
only a fraction of tha support and amenitias, This mora reaasonadls cost,
then, snould ba used in tny analysis. This altarnativa does this and voluas
TeAe 3t 37,500 par yaars, including salary and all allovancas.

Y
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Stratching tha benafit pariad out by 10 yaars causes tha IRR to incraasa
from 2.4% to 4.5%. Raducing tha cost of technical 33sistance and eliminating
project administration incraases; the return to 6.2%. Doubling rainfad
ddoption rataes from a maximun of 12.5% by yaar 20 followiny introduction, ta
25X over the same pariod, increases the IRR to S5.1%. Comdining the highar
3doption ratae with the ramoval of tacnnical agsistance and ralated costs
raises tha rate of raturn to 9.1Y%. Langthaning tha benafit period by tan
yaars on top of this, givas an intarnal rats of raturn of 10.5%.

Undar all thasa assunptions tho project is marginal from tha point of view
5f diract returns on invastmant, This i3 not surprising in light of tha
discussion in tha tntroduction to this annex, Adhat thesa raturns say about
alpropriate Lnvistmant policy {3 anotnar mattar, in the cas? 9? Nigars, at
laast.,

Nigar do3s not anjoy 3 vary optinistic horizon with raspact to tha
agricultural sastor. Natural constraints savaraly linit what Qovernmant can
00 to improvz tho saictor’s sroauctivity. Y3t millions 5f paople will continue
to nake thair livlihoods in agrizultura. Imaroving th, avairlability of more
droductiva tacnnolojias and tni assoclatid inputs is ona af tha fay Jays tna
90N can provide productiva solutions to their problams. Tha altarnativa i3 to
continua to raly on axtarnal 214 to faed th2 country’®s urban and rural
Prpulations 1n parisds of strass,  Althougr this 3nalysis sugjyasts that {n
narrdw 3condomic tirns it would o3 2ettar to d2 this, in orsadar aconamic and
political tarns tn1s 13 not an acciptably altarnativa, Samathing must 93
danai. R3523arzh 13 2na >f tha morg pramising alternativas.

Tha raturns ta tnis Projact ard not cast in {ran. Most importantly, thi
analysis is 1ndicativ, 3nly. a2 ¢3n 3nly spaculats shat rasaarchars will
concantrata cn an3 what thay will find., Tna n3ra w2 allou our imaginations to
run frai, tna asstar it is ts find sufficient nanafits to Justify thy
projact. 59condly, USAID can 4y 3reat daal to increass tha returns to this
projact by azting on tna factars that tnfluince tha assumptians usad in tha
analysis. Tna mnost aramatiz would “a to increasr tha attantion ft is giving
to axtansion, sinca tne affactivenass of extansion is tha 3injla most
important factor influencing adsotion ratas undir tha projact, Althouzh tna
analysis alraacgy orasumas considaradbla improvemiInt 1n extansion sarvices,
twanty yaar 3doption pariod for th, impravad varisties >f sorghumn and mifllat
13 no graeat sccomplishmant, Tnj mora tnis can 93 shortanad, thi pighar will
Do the raturns to thna projact.

Lt will takd mora than ch3nja 1n ajsunptions t> reduce tnis adoption
gariod or to incraassy tho ovarall adoption rates. It will require donars to
saarch for, and t3 tast naw apnroachas to axtanzlon, It will raquiras an
infusion of 1ncaintivas and disziplina 1nts wnatavar Systan works. Indaaa,
tncantivas and discicline may ba 31l that is missing in tho nrasant systan,

AN
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Tha bottom lina, howaver, is that placing mora attantion on thosa aspacts of
the innovation delivary systam that fall outsida of the domain of rasaarch,
may do more to incraase raturns for the projsct than anything <that can be
dona from within., From this perspectiva, tha marginal aconomic rate of raturn
of the projact could and up being a greater stimulus to agricultural
developnant in Niger than a projact damonstrating returns tuicoe as high. Tha
latter woulds nd> doubt, facilitate continued avoidance of tha raally difficult
issue facing agricultura in Nigar and, indead much of Sub=-Saharan Africa.
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I. INIRQUUCIIQY

Participant training funded by this project is designed to: 1) strengthen
the skills of managers, researchers and technicians currently employed by
INRAN; and 2) to provide to ONAMA and Rural Engineering personnel specislized
training requirad to build inter-agency capacity to identify problems and
carry out research on Niger’s Jointly=-managed irrigated lands. As lead
institution in the rasearch process, INRAN will benefit from the greatest
share of training opportunities.

The: project will provide funds for short-term training to upgrade the
skills of each of INRAN’s fi2ld and laboratory assistants and technicians. Up
to ¢J0 person-months of coursework at IARCs and African institutions will be
funced, alongy with 10 person—-months of short course work in the UsSe The
project will fund participation of 12 individuals at international
conferances. In addition, up to seven person-months of short-term technical
assistance will be maogs available for in=service training.

Advanced professionol training will be provided for up to 17 INRAN
personnel, ¢ ONAHA personnel and 2 nersonnel from the Rural Enginearing
Servica2. Preference will be given to senior personnel needing M.S. or DEA
degrees in studies related to irrigated (soil, water and crop management.,
engineering) and dryland egronomy. Up to 3 persons will be sponsored for
°h.D. studies in tne U.S. Funding will also be provided for specialized
non-degree trainins in the U.S. and Africa. This training will be available
to parsonnel from INRAN, ONAHA, Rural Engineering and the extension sorvices,
All courses of study will clearly strengthen the GON’s capacity to execute
Priority applied research programs,

Participants will be selected Jointly by the sponsoring GON agency, the
contractor asnd USAID.

I1. INRAN_IRAINING PRQJECIIONS

The task of planning training programs at INRAN under the project is
complicated by limited systematic long term planning in the past. Sufficient
attention has not aiways been paid to the need to program replacements when
existing personnal are takan out for long term training., Nor has there been =z
strategy for coping with th2 recurrent cost implications of bringing in
newcomes to benafit from scholarshins.

Thne training program outlined hers is conditioned by several factors
including the following uncartainties: 1) the need to have counterparts in
place to work with the technical assistants due to arrive in project yaar
threa. This ne2ed constrains initiation of training programs early in the
project; 2) approximataly 40 students destined for INRAN ara presently
enrolled in degrez programs outside of Niger. Most of these are due to returr
betwwan 1957 and 198%, and normally should be available to INRAN after
completing ¢ ya2ar’s civil service, However, never in the past have such a
lerze number of foreign trzined students returned to INRAN over a such short
period of time. Thus, it is not certain that all these students will in fact
be &ssigned to INRAN,

7



Bacause of the difficulty in planning in the face of these uncertainties,
the training program that has been developed will be used as a basis for
manpowar planning to be conducted just following project start-up. Early in
the project, a consultant will be engaged for a threa month period to work
with INRAN in developing a manpower training profile for the S years of the
first phase of the NAARP project and baeyond.

The manpower training profile will propose to reorient students presantly
enrolled in academic programs towards disciplines within their general field
which will enable them to work with NAARP technicians. 1In particular, three
or four students will be redirected towards study in the irrigated crop sector

No new d2gree training will be scheduled under the project untill year 3,
when the bulk of students presently anrolled return to INRAN aftar completing
their civil service. Exceptions to this condition could be made for
candidates that are ot the Ingenieur Agronome class, or those studente that
INRAN is ablae to gjuarantee will be replaced with qualified substitues. This
condgition is necessary to ensurz that technical assistants have qualified
professionzls with whom thay can work.

¢«1. Acpdamig_Qe3ree_Brograms: INBAY

Manpower training programs will be designed to assure a gradual influx
ints INRAN of professionals of MS or PheD level or their equivalents. It has
been estimated that INRAN could be expectad to absorb up to 20 neuw
professionals over the 5 years of the project life, in a no=-projet scenario.

NAARP will provide 17 scholarships to degree programs for up to 17 INRAN
profassionals of st least the Ingenieur Agronome lovel., present INRAN staff
granduates of the University pre=programmed for INRAN and for personnel from
othar key Agriculural s2rvices. Ten of the degree candidates will be directec
to U5 institutions, the remaining seven will be enrolled in Francophone
institutions in Africa.

US ac=ademic doagre2 programs will ba comprised of 7 MS and 3 Ph.D Degree
programs. (andidates propos~d for training must have the academic
qualificaticns required for *he intended erograms, will be required to follow
the program for which they have been selected and have a good previous
acadaemic rzcord.

The US project contractor will employ a training coordinator, basad in
the US, who will be responsible for coordinating academic and thesis programs
with INRAN research and training needs. Supervision of thasis programs will
entail annuzl visits to INRAN of 2 month’s duration for the coordinator and/or
for thesis advisors to supervise thasis research,.

A



2.1.1, Susgssnd-ussinlines-tec-&:qiassxnnal-m:sg-fcu:ams

4, US
1B)
2)
3)

4)

3)

o)

7)

12)

Academic Degres Programs

Agronomy

Horticulture

Research Extension

Waeed Control

@s integrated weed management

b herbicid2 and application technique
Soil Sciance

a) soil and water chemistry

b) soil fetility and fertilizer

¢) appliad soil physics and management
d) soi1l tillage techniques

Agriculture Mechanics

Entomology

8. intagrated past managament

Y. insecticide and application technology
Plant Physiology

Management/Accounting

Irrigation Agronomy

a. Cereals: Sorghum, wheat, maize

b. L2qumes: cowpeas, peanuts, forage crops.

lrrigation Zngineering

Agriculture Economics

TOTAL US DEGREEZ PROGRAMS

3

Ph.d level

3 persons x 3 years = 9 person years

MeSc, level

? persons x 2.5 years = 3§ person years



3. Francophona dégree programs in African institutions
(Ingenieur Agronome or Ingenieur Agronome, 3¥me cycle).

1) Statistics
¢) Agricultural Economics

3} Information Management, micro computer statistical
applications

4) Irrigation Engineering
5) Agronomy, irrigated crops

6) Irrigation Engineering, emphasis in irrsgation water
managament,

TOTAL FRANCOPHONE DEGREE PROGRAMS

1J persons x 15 person months = 15) person months

C. US Non=Jegrase Programs (AS and 3.5c, degreas)
1) Agro-climatolagy

¢) Statistic/Experimental Design

TOTAL US NON DEGREE PROGRAMS

2 parsons x 24 person months = 43 person months

¢.1.2. H4edium_Non-dagree_Programs

T> a greater extant than undar previous projects, NAARP will emphasize
specialized medium tarm training to upgrade the professional., technical and
management skills of INRAN personnel. Both professionals (eg. class lavel B
and C) ana the technical auxiliaries will be included. Training will be
conducted lergaly through the International Agricultural Research Caentars
(I4RCs) which offer 4-% months specialized training in selected topics., A
list of th2 programs offerad by the centers is attached. Also utilized will
be programs offered by rural develoomant centers of francophone Africa.

\
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It will be necessary to reinforce IMRAN‘s limited expertise in the area
of irrigation management before the arrival of the technical assistance.
Training in managzement and other fialds for technicians who will not be
expected to work directly with 3 technical assistant could also begin in the
«arly months of the project. Houwever, selection of candidates for training
courses related to dry land crops should be postponed until the arrival of the
techrical assistants s5 that they can help identify appropriate courses and
participate in the salection process.,

Participation in training courses before arrival of the technical
assistants will be plannea by the manpower consultant engaged just following
poject start up, and arranged by the project manager,

Selected topics for the non-degree (IARC) programs.

1) Irrication technology, amphasis on surfaca application
techniques

¢) So1ls Analysis, emphasis on laboratory chemical=physical
anelysis

1) Agricultural mechanics. emphasis on animal draft
tachnology

4) treeding/s2lection (cowpea, rice, millet, sorghum,
nroundnuts)

S) farm/stotion managaement

©) Plant Pathology (cereals, lsgumes~ veg., crops)

7) Sesd Multiplication

8) S2rm Plasm Bank

9) Res2arch Extension

17) R2s2arch Managament

11) Zntomolozy

12) 3Soil Fertility

12) 5211 Physics

14) Aszricultural Mechanics (field equipment)

15) Manacemant/Accounting

1€) Cn=%arm Trial Procedures

17) Ajro-climatology

18) &3ricultural Chemical Handling Technique

13) S22d Technology

20) Field Plot Techniques, Data Recording

TOTAL NON-DEGREE PROGRAM 200 person months

¢e143. Y3_Sbort_lerm_Iraining

10 person months, participation in professional meetings and
sa2minares,



2144, Inza:naiigual_QquIacsn;ns-tac-ﬂigacien-snseacshec:
=3 participants per year or 12 persons total.
2.1.5. [InzGewntry_ Iraining

There will be considerable in-country training under NAARP, some of it
handled through consultancies or arrangements with private organizations
having expertise in particular disciplines, some of it by the expatriate
technical assistance staff. The manpower training consultant refered to the
above, will develop an in=country training program with details for
inplementation over thae projact life. The INRAN manpower training specialist
and the Mission will attand to the administrative tasks in setting up program
Prior to the arrival of tha team leader of NAARP,

Important topics for in=country training programs, and numbers of )
participantss, are listed btalouw. Participants will include both professionals
and auxiliarizs.

A, Management/Accounting:

1 month x 2 times x 10 persons

8, OData Management/statistics/microcomputer applications:
1 month x 2 times x 10 persons

C. Commodity management:
1 month x 2 time2s x 10 persons

D+ Lab technicians refreshar course:
0.5 months x 2 times x 10 nersons

€« On-farm and multi-location trial methodology:

basic course
Q.5 months x 1 tima x 100 persons

resher course
5 month x 2 times x 75 persons

Raf
0.2

F. Other, yet to be identified

TOTAL IN-COUNTRY TRAINING 200 person months
7 person month of consultancies

W/
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¢.1.5.  Lowec_Lavel Professional_lralning_Prescams_fer_INRAN

NAARP will alsc provide for a numbar of in=country training programs for
C and J level cadre at IPGR of Kolo. This will include 10 to 14 scholarships
for completion of third year and fourth year specializations at IPDR.

14 person x one year = 14 person years

I1. QNAHA_IRAINING_PRQJELISIONS

As a participatino institution, ONAHA will be provided academic
schalarships and in-zountry training opportunities as follows:

A. PFProfessional degree programs at African institutions
lrrigation Engincering: 1 x 15 pParson months
Irrigation Management : 1 x 15 person months

6« In-country prozrems

On=farm trial methodology: 0.25 month «x 2 times x 20 person

irrigation mansgement, for perimeter director and cooperative
leaders: 0.5 month x 2 timas x 40 person.

Professional dagr2e proarams will be at Frencophone institutions in
Africas such as those in Morocco, Tunisia, Senegyal or Ivory Cost.

IIT. I38ININZ_FQ2_SURAL_ENGINEERING

Rural Zngineering, also a3 participating institution in NAARP, will
bena2fit from scholarchips for degrea and in=country training.

A. Professional degree progranmns
Irrijzation t2chnology: 15 months x 2 person

2e¢ In=country trainang
irrigation technology for field level staff
1 month x 1 time x 5 person



INSTITUTE & LOCATION

ILRISAT
Hydrabad, India

Crops: Sorghum
Millet
Pigeon peas
Chickpeas

CIMMYT
Ciudad Obregon (North)
Toluca (South)

El Batan, Mexico
(70 kms east Mexico City)

Crops: Wheat, Barley, Triticale
Maize (corn)

TRAINING-INTERNATIONAL CENTERS

DISCIPLINE

Breeding
Production Agronomy
Plant Pathology

Plant Entomology

Plant Pnysiology

Resource Management
(Farming Systems)

Agricultural Economics

Seed Production

Agricultural Engineering

Breeding-wheat, barley

triticale

Plant Pathology-wheat,

barley, triticale

Production Agronomy-
wheat, barley, triticale
Cereal Quality-wheat,

barley, triticale

Breeding-maize (corn)

Production Agronomy
Plant Pathology
Cereal Quality

6
6
6

7

2+ mo.

5 1/2 mo.
5 1/Z mo.
51/2 wmo.
2+ mo.

DURATION

mo.
mo.
mo.

mo.

mo.

Zo.

mo.

mo.

mo.

mo.

mo.

mo.

INITIATION
DATE

May 15 or Sept. 15

May 15 only

Late Feb.
Late Feb.
Late April
May 1

Dec 1 or June 1

$us %1
COST/PERIOD LANGUAGE
$700/mo. English
" (Note: 8
" week
English
course, if
" necessary)
$1300/mo. English &
Spanish

(]



IRRI

Los Banmos (90 kms North Manila)

Phillippines

Crop: Rice

IITA
Ibadan, Nigeria

Crops: Root & Tuber crop,
Cowpeas
Soybeans
Mzize
Rice
Plantains, Bananas

WARDA

Monroviz, Liberia

Editing & Publishing

Genetic Evaluation &
Utilization

Soil Fertility & Fert.
Evaluation

Cropping Systems

Stat. Proc. & Computer
Appl. in Ag. Res.

Agricultural Engineering

Upland Rice

Integrated Pest Mgmt.

Irrigation water lMgmt.

Farming System Socioecon
Res

Breeding

Production Agronomy
Farming Systems

Soil & Flant Analysis
Biocontrol

Soil & Water Mgmt.

Weed hgmt.

Alley Cropping

Tissue Culture

Rice Production
Farm Equip., Sel, Use &

Mgmt.
Audiovisual & Extension

3 1/2 mo.
4 mo.

4 mo.

51/4 mo.
21/2 mo.

3 wks.
4 mo.
41/4 mo.

" 11/2 mo.

21/4 mo.

Varying
3~16 wks

5 mo.
2 mo.

11/2

Feb 2 or July 20

Feb 2

Feb 2

Feb 2
harch 30

hay 25 & Nov 16
July 20

July 20

Aug 24

Oct. 5

Dates
of starting
vary

June 19
Jan. 20

Feb. 9

$750/mo
plus

$630 for
enroute &

shipping
expesne

$1000/mo.

$156U/mo.
$1800/mo.

$1800/mo.

English

English &
Freneh

Euglish-
French
English-
French

French



Crop: Rice

ICARDA
Aleppo, Syria

Crops: hkheat, Barley,
Iriticale, Chickpeas, Broadbeans,
Lentil

-10 -

Post-harvest technology
Field Assistants

Seed Multiplication
Milling Refresher Course

Azolta

Project & water Mgmt
Intergrated Pest Mgmt.
Farm Mechinization &
Appropriate Technology

Cereal Improvements
Food Legume Improvement

Pasture, Forage &
Livestock Improv.
Farming Systems Research
Seed Technology

Seed Quality Control
Soil and Plant Analysis
Fertilizer Efficiency

[

N~ v

WP wH

mo.
1/2 mo.

1/2 mo.
wks.

mo.

1/2 mo.
1/2 mo.

1/2 mo.

1/2 mo.
mo.
wks
wks
wks

Jan. 20

Mar. 1
Mar. 1

Mar.1l

Feb. 15
1987
1387
1987
1987

$1800/mo.

. $1800/mo.

$1800/mo.
$1350 total

?
?
?
$

1800/mo

$1040/m0

English-
French
English-
French
French
English-
French

?
?

English-~
French

English

Also
French &

Arabic as
needed



_ll_
IFDC . Fert. Mkt. Mgmt. 11/2 mo. Aug. 11
Muscle Snoals, Alabama Fert. Quality Control 3 wks Sept. 22
' Statistics & Economics 3 wks Sept. 21
of Fertilizer 3 wks
Fertilizer Process Eco- 3 wks June 2
nomics
¥aintenance & Production 3 wks Oct. 13
hgmt.
Data Collection, Analysis 3 wks Mar 16
& Projections
Microcomputers for 3 wks Request
Fertilizer Sector
Personnel
Fertilizer Use Efficiency 1 wk July 27, '87
Held at ICARD?, Aleppo, Syria Fert. Use Efficiency in 3 wks sov 9, '87

in Tropics & Sub-Tropics

*1 : £11 quoted costs include housing, subsistence stipend, insurance, local training supplies.
Excluded is international airfare to location.

International Institutes purposely omitted: CIAT, Cali, Columbia - Tropical crops
CIP, Lima, Peru - Potatoes
IBPGR, Rome, Italy-FAO - Genetic Resources
IFPRI, wWashington, D.C. -~ Food Policy
ILCA, Addis Adaba, Ethiopia - Livestock Prod. & Mkt.
IIRAD, Nairobi, Kenya - Animal Diseases
ISNAR, The Hague, Netherlands - Agr. Kesearch

$1200
$ 950
$ 950
$ 950
$ 950
$ Y50

$ 950

$ 950

English
+French
for soil &
fertilizer
use pro-
grams

UM
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ACTIYITIZS.QE_QIHER_DONOQRS

Irrigated Agriculture

In the ares of irrigated agricul tural developmant most of the bilateral
and multilataral donors are active, a situation which has created » somewhat
chaotic pattern of programs, and of donor/GON/farmer relationships as well,

In general, thas bilataral and multilateral donors havs concentrated on
the gevelooment of infrastructura although in ths past an important
sociological component was bujilt in to perimeter davelopmant, Lip service is
now baing givan to orgasnizztional develogmant and parimetar creation or
rahsbilitation. A4ppliad research continues to be naglected by tha majority of
donors. Tha private donors sn4 $2rvicsz organizations have davoted soma
attention to geveloping appropriaste technologies, and to indiganous technology
transfer, dut tney ara not in 8 position to conauct basic or applied
rasaarch. Houwever, thazy have not done much to ponularize their inncvations.
Tne technologizal piss in irrigsation davelopma2nt in Niger is now also
rarlected in the technical biae of ONAMA, wnich hss deminstrated little
concern sbout eithaer the equity, organizational or organic aspects of its
perimaters.

Perimeter and Irrigation Savelopment

The Zuropean funding agencies, Fz0, FAC, CCCZ, etc, tend to coordinata
in steking out their domsins of intervzntion. fut they ara not turrently
funding any major research venturss in irrigated agriculture, znd this policy
1s unlikely to> change. FZD tunded sugar canz resesrcn at Tillabary ended in
17¢0 for example. In 3ddition, INRAN is s22n as a privileged domain for USAID
intervention, ana iz not likely to receive much attention from these donors.

The ICA&/CCCE/KFYW Irrigeation Rehabilitation project will rehabilitate
anfrastructure on 1% parimeters, 11 along the rivar and S in the Maagia
vValley. Roughly half of the i25 million budga2t is for rahabilitation, $2.5%
million is programmea for strangthening ONAYA‘s managemant capability. Asida
from its rasponsability for the river perimeters, ONAHA will assume
responsability for conceptualisztion of small=-scale parimaters employing
improved pumping tecnnologizs and will suparvise construction activitias.,

In the arza of coordinatioan, the 2ank int2nas to retrain 15 perimetar
directors, and to 2xtend managament, literacy and numeracy training to elaven
parimeters througn tha CCCE and the Cantrz d2 Sormation des Cadres
a’alphsbatisation of the Ministry of Zducation. Some %4.5 million has bean
allocated for tnese activities.,

The Offizs of Ragicnzl OD2valoomgnt and Small 3cals Projects was craated
in the Ministry of Plan in 1744 with 1D4/PPF tunding to asure overall

o



responsability for integrated regiosnal planning. Included in its
responsabilities is coordination of small-scale gardening sites development.

The FAO has proposed to craate a unit of development and technical:
support for small scale irrigation within Genie Rural with two regional
branches serving the Niger and Komadougou rivers. This unit will funnel
assistance to Genie Rural to carry out its traditional.functions of technical
agasign and construction oversight.,

Among the large donors, the World %ank and the FED are furthest along in
preparation of funaing proposals for small gardaen sites., FAO has been active
in identification and preparation of project prop>sals. B8AD, FIDA, FENU and
PNUD have taken an interest in funding such proposnls,.: .

In Viffa, *he Conadian integrated rural develooment project is currently
experimenting with thr2e or four innovative techniques of water capture and
management to increase irrigated agricultural production. However, there is
no varietal r2s2arch gningy on. Research on rice, corn, improved water lifting
and managenent, markets are all needed. CIDA’s is a long term program of
support.

The FED has an ambitious program of snall irrigation development to be
undertaken in 13 arrondissements and coordinastad in the:field by the AFVP,
There is no reszarch component to this project, and they basically intend to
extend knowladge of irrigation technigues accumulated over the years by the
AFVP. Some effort will b2 made to synthesize available technical
information. Littles attention is to be given to varietal testing, but it is
felt that the greatest weakness is in the area of extension methodology.

The FED is =lso undertaking an extensive retraining program of perimeter
directors ot Kolo to increase their technical competence in irrigation,
agronomy, management, and coooperative development. It will also finance
management and litsrzcy training of cooperative leaders: GMP heads and
comités de gestion on its perimeters. A certain uncertainty about appropriat
extension methods persists. .

Since 1520, the FAC has renovated one perimater, SONA II. FAC provides
long term technical assistants to ONAHA invarious disciplines, although not i
research. SAC has been financing a feasability study of three cuvettes aroun
Gaya. The total aras under study covers about 3000 ha.,” Because of uneven
relief several types of irrigation system are being recommended, and one
cuvette has been proposed for development as a fairly traditional rice
parimater. . ’

Tne Duch had intandad to cet involved with retraining of perimeter
directors in tha Maggia area but certain political difficulties have now to t
resolved first.

Over the n2xt five years, the FED, World 3ank, and the 3elgians are, in
fact, going tc be extending tiree different packages of irrication and
cooperative managemant and literecy training on the perimeters whose
development they hava funded.

A



Research Activities

There are a number of plznned small scale research efforts for -the
riverine rice Systams. Tha Worlg dank perimeter rehabilitation scheme intends
to subcontract 1) fertilizar trials, 2) ney rice variety Screening, 3)-and .
Production of rice foundation seegd to INRAN. The rohabilitationvproJoct is
also funding 3 monitoring ang evaluation unit at ONAHWA, . BRI S S

FAC sponsors 3 research program at Lossa ‘and SONA II with technical
assistance from GERDAT, Trials on irrigation methods, sojils fertility
managements and the like are conducted with farmers,

Since 1981, Belgian Assistance has developed g perimeter at Says and s 25§
ha rice sead farm, 3elgian ossistance has sngaged tuwo expatriates to work on
UNAHA’S seed farm at Saadia znd has providod»ralated',short term training in
France for ons Nigerien. This project, which ¢ under the administrative
authority »Hf ONARHA, emphasizes seeqq multiplication over research, However,
one hectare at the farnm has bsen set aside for INRAN trials, but INRAN. has
been unabls to mount any activity there, . : -

The Belcian rice specialist &t Saadis amphasizog INRAN'5>financial
gifficultias and personnel constraints whizh Severely constrain its ability to

conduct rica trisls correctly. He also identifias the following critical
research priorities: .

developing Sshort and madium length cycle varietjies of rice., ’
developing cold resistancz varieties, :

geveloping varieties which ere less photo-periodic/

developing higher yieled varieties,

llaboration between INRAN and ONAHA at

Protocols 2xist to encourasze co
ed role for INRAN would be welcomed by ONAHA,

the szed farm, but an eniarg

I18K0 fundeg Maradi Rural Javelopmant Prcyect. Studies waore made of crop water

user and irrigation frequency ang irrigation methods, Agronomic trials were
conducted ¢n 3 variety of crops, : : :

[

FAO/DANIDA, in collzborstion with ONAHA has recently undartaken a8 short-
term, narrouw focus program on fertilizer trials on rice at -seversl river .
perimeter sites. The study has baen directed at determinino the economic
optimum of verious fertiljizer combinations, Oemonstration of the fertilizer

eftacts to farmars wase ona aim of the study, but was compromised by poor
design and inadajuate 2xtension,

IRFA funds 2 &rboriculturae Specialist posted to INRAN Niamey.

Japanese technical d8ssistanca funds thrge sp2cialists in various aspects
> f rica agronomy who are Postad to INRAN‘s Kolo station near Niamey,



Very few studi2s have bean conducted concerning crop water use, irrigatior
efticiencies, or of irrigation methods on the surface dam perimeters. IRAT
conducted soma of the first type of research in the early 60s, but it has
since been abandoned. The work recently conducted by WMS II on the latter two
topics has stimulated the intarest of ONAHA, and Genie Rural personnel. ONAHA
has express2d an interest in developing its capacity to conduct similar
studies and in developing methods to use this formation for planning purposes.

Dryland Agriculture

In drylans ajriculture, the programs most directly relevant to INRAN’s
activities are thos2 ascociated with the Crop Protection Service, including
programs funded by Serman, USAID, and Canadian monies, the USAID funded CRSPs,
ana the ICRISAT Sah2lian Centar program,

The form2r program has ra2sulted in the creation of an entomological
collection and significant research into millet head borers and a number of
cowpea pests. The 5armans have funded mobile units which have equiped and
trained arrondissement level crop protection services. However, field studies
suggest that the link betwe2n research and extension remains weak.

The Seéhelian Centar of ICRISAT is carrying out programs of both basic and
applied research sn the major crops grown in the Sahel, programs which involve
both long~-term and shaort-term components. Very considerable banks of improved
germ plasms are b2ing constituted and major studies of fertilization, crop
association, cultural techniques, angd the “ike are underway.

In the past, ralations batwzen INRAN and ICRISAT have been frosty,
Parsonslity differences and the gisparity in resources available to the two
institutions have been responsable for this situation, Both parties now seem
avare of the value of <collzboration, and some modest steps have been taken.
ICRISAT has ba2gun to finance in-country and regional field visits for INRAN
staff, and there have been exchanges of germ plasm., ICRISAT and INRAN should
be encourazed to daepen thaoir relationship. Th2 addition of a training
component to ICRISAT’s activitias during the life of the project should
provide onz vahicl: towards such ¢trengthaning., Conduct of joint field trials
both on-station and in the fiald should be encouraged as well,

In general, the NZAR will complement ongoing donor interventions in the
agriculture sactor. Aside from NCR, no other sustained agricultural research
program siteu in INRAN ic currently undarway or planned as far as the project
design teamw could tell.



Il.

IIT.

Iv.

V.

Vi,

VIiI,

VIII.

ANNEX L
BUDGET DETAILS

CONTENTS

Budyget Datails (Summary)

Table
Table
Tablz
Tabla
Table
Table

Table

1:

2

(97

7

NAARP Indicative 3udget (USAIU Contribution)
Indicative 2udget for Long~Term Technical Assistance
Short Term Technical Assisztance Zudget Details

Nigar Contrioutions To NAARP, 1$37-1992

NAARP Summary Cost Estimate and Sinancial Plan

NAARP Costing of Project OQutputs

NAARP Obligation Schedule



ANNEX L

BUDGET DETAILS

Table L=1 contains details of the summary project budget included in the
text of the Projet Paper. (Costs relating to technical assistance are detailed
in Tables L-2 and L=3. Table L=-1 expresses these both as absolute amounts as
well as percentages., depending on the instance.

Training estimates are those provided by the mission, with the exception
that costs get projected at the “ame 6X rate as other costs rather than the
11X recommended by the mission. The latter rate strikes the team as a
solution to last year’s problems rather thar a response to current realities.
Much of the training will take place in Aferica, in any case.

The costs for operating an in-country office in support of the technical
assistance team are based on costs actually incurred by the Purdue team for
the NCR Project. The estimates allow for operating two offices, one in Niamey
and another at Maradi. On campus/headquarters costs are also based on actual
costs incurred on the present contract. Costs for personnael at INRAN are

basad on the most recent budget proposal submitted by INRAN to USAID under the
NCRP.

Table L-4 details INRAN contributions to the project. These ars mostly
in=kind contributions and include physical and price contingencies, tha same
as for USAID expenditures. Total GON contributions amount to 3$3.2 million
over the lifa of Phase 1 of the project. This represents Just under 148 of
total project costs. Table L-§ shows the braakdown of these costs between
local and foreign exchange costs. Table L=6 divides them according to project

output. The last table, Table L=7, shouws the obligation schedule for USAID
funds.
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NIGER APPLIED AGRICULTURE RESEARCH PROJECT SUNNARY BUDEET

Expenditure Cateqories

1. TECHNICAL ASSISTANCE
A, Long Tera Technical Assistance
B. Short Ters Technical Assistance
Subtotal

11. PROJELCT ADMINISTRATION
A. In-Country Dffice
B, On-Caspus/Contractor Support
L. Dther
Subtotal

111, TRAINING

. Long Tera

B. Short-tera

C. Travel for Trainees
Subtotal

k-4

1V. COMMODITIES
V. CONSTRUCTION

VI, OTHER COSTS
A. INRAN
B. ONAHA / MOA
€. Miscellaneous Costs
D. Management
Subtotal

SUBTOTAL ALL DIRECT COSTS
Physical Contingencies (5%):
Price Contingencies (8%): (a)

Devaluation Contingency: (b}

TOTAL PROJECT COSTS

Footnotes:

{a) Frice adjustaent factor applied to all direct costs. Factors are .06,,1236,,1910
for years | through § respectively,

{U.S. dollars)

Project Year

Year |

Year 2

Year J

Year 4

Year §

Total

985758
178429
784178

90550
142800
136484
349834

387500
39000
31000

477500

163400
308000
221000
0
40000
60000
321000
2403911
120196
144235
203394

2871736

1364298
223025
1587323

204600
142800
170618
518018

87500
106100
34200
227800

266320
0
316500
17500
41000
30000
405000
3064461
150223
371351
246302

3712337

1638343
89210
1727553

222600
142800
172418
337818

285300

126200
40600
452100

116160
0
380500
35000
71000
30000
516500
3350130
167507
639875
257355

4414887

1446299
245328
1691626

210600
142800
111218
524618

252700
126200

50200
429100

128280
0
365500
52500
11000
30000
919000
3292624
164631
Bo4314
274802

4596371

(b) Local vosts subject to devaluation amount to the fo 1211213 1539386 140B469 1717514
The devaluation contingency amounts to .16 of such costs,
reflecting an expected average exchange rate of 2 0 FCFA/$ S
over the five year life of the project v rsus the

present rate of 325 FCFA/$US,

152434
356840
1109276

182600
142800
168418
493818

570800
126200

15800
172600

38000
0
370500
10000
71000
30000
541500
2955193
147760
999445
240987

4343386

1506169

5787133
1092823
6B79956

910950
714000
819154
2044104

1583600
543700
231800

2359100

112160
308000
1654000
175000
294000
180000
2303000
15006319
120316
3019221
1222840

19998697

1+2625 and , 3382 for

1642752



JABLE L~1 .
NIBER APPLIED AGRICULTURE REGEARCH PROJECT INDICATIVE BUDGET)
DETAILED BUDGET FOR USAID CONTRIBUTION
(U.8. dolhars)

Project Yaar

Calculatiunit Cost
Expanditure Categories Hodality (dollars) VYear 1 Year 2 Yeaar 3 Year 4 Year 3 Total

I. TECHNICAL ASSISTANCE:
A. Long Tera Technical Assistance: *

Number of Contracts & 3 [+] 4 (o] 13
Parson Years 1,73 6.73 9.00 7.30 4.00 29.00
1. Galariem
Re rch Mgot.Bpec. /Team Leader 3 per/yrs 60000 30000 60000 60000 30009 o 180000
Cerwals Breeder /Coordinator 3 per/yrs 350000 12500 30000 30000 37500 (4] 150000
Dryland Agronoamist 3 par/yrs 50000 12300 30000 30000 37300 o 130000
Irrigation Agronomist 3.23 per/ 50000 o 12500 30000 30000 30000 162200
Soils Water Management Spec. 3.25 par/ 50000 [} 12500 30000 43000 30000 137500
Irrigation Enginser 3.23 per/ 30000 o 12%00 30000 45000 30000 1357300
Extension Bpecialist 4.23 per/ 43000 10730 43000 43000 45000. 43000 184730
Economic Anthropologist 3 per/yrs 43000 10730 43000 43000 38000 o 134730
Agricultural Economist 3 per/yrs 43000 11230 43000 43000 33750 o 133000
Bubtotal Salaries B7730 328500 441000 361730 193000 1412000
2. Fringe Beneflits 25% of A, 21938 82123 110230 90438 48230 333000
3. DBA & AID Asmist 2.5% of A 1 2194 8213 11023 Q044 - 4823 35300
4. Allowancesw:
Post Differential 23% of A. 21938 82123 110250 90438 482350 333000
Post Allowance 9% of A.1 7898 293638 39690 32558 17370 127080
Education 29 per/yr 10500 18373 70873 94300 78750 42000 3043500
Bubtotal Allowances 48210 182363 244440 201745 107620 784380
S. International Travel & Transp.
Arlares contract 9100 27300 40950 13650 18200 18200 118300
R &R contract 6600 [¢] 394600 19800 o 26400 85800
Education Travel researche 1200 2100 ai00 10800 9000 4800 34800
Hiscellanesous Travel Expanse contract 4000 24000 12000 o 16000 (o] 32000
Air and Eea Frejght contract 20300 123000 61500 (o] 22000 (o] 266300
' Bubtotal Travel & Transport . , 176400 162150 44230 125200 49400 337400
6. Housing and Utilities per year 25000 43730 168750 223000 187300 100000 7235000
7. Household Furnishings
New Sets ({ive hourws) " sels 12900 &£0000 o o] o o &0000
Replacement Appllances S setn 2000 10000 (o] (o] o] (o] 10000
8. Administrative Overhead 75% OF A.Y & A2 02266 307969 413438 339141 180938  13237%0
9. Consortium or Hanagement Fee 10% of A.) to A.B 33251 124027 138940 131482 60403 326103
SUBTOTAL LONG TERM T1.A. 385758 1364298 1638343 14446299 752436 35787133

B. Shart Term Technical Assistance:
1. Balaries:

Technical Disciplines/Computers 10 per /mo 6000 12000 12000 12000 12000 12000 60000
Training Specialist 7 per/mo. 6000 18000 6000 6000 6000 6000 42000
Agr. Machinery Specialist "5 per/mo. 6000 18000 6000 6000 [o] 30000 60000
Harketing Specialist & per /mo. 6000 o 18000 (o] 18000 (o] 36000
Evaluation ' 8 per/ma. 6000 o 18000 o 30000 48000 96000
Subtotal Bhort Term T.A. Ealarie3s per/mo. 48000 60000 24000 66000 946000 294000
2. Fringe Benefits 25% of B. 12000 135000 6000 16300 24000 73500
3. DBA & AID Assist /505 2.5% of B 1 1200 1500 600 1650 2400 7350

4. Travel, Transportation & Misc. 36 per/ma 7000 346000 70000 28000 77000 112000 343000 ‘
3. Administrative Overhead 5% of B. + B.2 45000 36250 22300 61873 90000 2754623
6. Consortium or Management Fee 10 % of B 1 to B.S 16220 20275 B110 22303 32440 99348

SUBTOTAL SHORTY TERM T.A. ) 178420 223023 89210 243328 356840 1092823



I1. PROJECT ADMINISTRATION COSTS:
A. In-Country Offjce:

1. Ealaries and Fringe Denelits
2. Local Managesent Contract
3. Office Suppliew & Services
4, Telecommunications
5. Oflice Equipment & Repair
6., Office Vehicle Operations
7. Miscellaneous Research Expenses
8. Official Travel
9. Training for Office Staff

Bubtotal In-Country Office

B. On-Campus/Contractor Supports
1. Balaries Fringe Benefits
2. Office Supplies
3. Telecommunications
4. Travel

Bubtotal On-Campus Support
C. Administrative Overhead
D. Consortium / Hanagement Fee
SUBTOTAL PROJECT ADMINISTRATION
131. TRAINING:
A. Long Term:
1. Dugree Trainings

Ph.D. - U.B,
M.6c. - U.S.

DEA-Afr. (6 INRAN, 4 O.R.& ONAKAY 10 par. /1

2. Non-Degrews Training:
u.s.
Alrica
3. Thesis Program Guidance
4, Continuation of NCRP Training
Subtotal L.T, Training
B. Short-terms
- United Glales
. Alrica
+ International Centers
+ In-Country Training:
Expatriale Instructors
Par diem & Travel/Participants
3. International Conferencws

o4 P) -

Subtotal S, T. Training

C. Travel for Trainees:
1. International Air Fares:
Niger - US
Niger - lnternatijonal Centers
Niger -~ Alrica
2. Misc. Travel Expenses

Subtotal Travel for Trainees

BUBTOTAL TRAINING

(per diam L transResearchs

TABLE L-1

Researche 3000

3000

75% of A.1 & B.1

10X of A Thru C

3 persons 75000
8 persons 62500
11250

2 pers. /2 $0000

10 peru/} 7500
11 person 20100
10 pers. 3500
100 pers, 1300
100 pers. 1300
7 pers. m 20100
200 pers. 300
12 resear 4000
.
34 trips 2800
25 trips 2000
43 trips 1000
104 trips 400

(Contd.)
27350 33100 53100 93100 33100 247950
15000 30000 30000 30000 30000 133000
16300 33000 33000 33000 33000 148500
7300 15000 15000 13000 13000 67300
3300 7000 7000 7000 7002 31300
4000 8000 8000 8000 8000 36000
3250 20230 27000 22300 12000 87000
8750 33730 43000 37500 20000 145000
2500 2300 2300 2300 2300 12300
90530 204600 222600 210600 182400 910930
109600 109600 109600 109600 109600 348000
8000 8000 8000 8000 8000 40000
12000 12000 12000 12000 12000 60000
13200 13200 13200 13200 13200 66000
142800 142800 142800 142800 142800 714000
102863 123523 123323 123323 123528 396963
33621 47093 480893 47693 44093 222191
349834 318018 337818 52‘619' 493018 2444104
o o o o 223000 225000
o (o] 187500 125000 187300 300000
22300 22500 22500 22500 22300 112500
o 30000 (o] x0oncy (4] 100000
13000 13000 13000 13000 13000 73000
o o 60300 40200 120400 221100
3350000 (o] o (o] (o] 330000
387300 87300 283300 232700 370600 1383400
7000 7000 7000 7000 7000 33000
24000 26000 26000 26000 26000 1300C0
26000 26000 26000 26000 24000 130000
o 20100 40200 40200 40200 140700
o 13000 13000 13000 13000 60000
] 12000 12000 12000 12000 48000
59000 106100 126200 126200 126200 343700
3600 8400 14000 22400 44800 93200
10000 10000 10000 10000 10000 30000
9000 000 9000 9000 9000 45000
6400 6800 7600 8800 12000 41400
31000 34200 40600 30200 75800 231800
477500 227800 432300 429100 772600 2339100



Table L-1 (Contd.)
IV. COMMODITIES)

A. Vehicles
1. 4WD Btation Wagons 3 units 20000 20000 20000 40000 20000 (o] 100000
2. 4WD Light Trucks & units 17000 34000 17000 17000 34000 [»] 102000
3. Bedans 4 units 11000 22000 11000 o 11000 [+] 44000
4. 123 cc motobikes 23 units 1200 2400 4800 8400 9400 4800 30000
3. 90 cc motorbikes 75 units 900 3600 10800 18900 19800 14400 47300
Subtotal Vehicles 82000 63600 84300 94400 19200 343300
B. Vehicle Epares 20% Of A. 16400 12720 16840 168880 3800 68660
C. Irrigation L Reswearch Equipment 43000 180000 10000 10000 10000 233000
D. Office Furnishing & Equipment 20000 10000 3000 3000 3000 43000
BUBTOTAL COMMODITIES 163400 266320 116160 1282680 38000 7121860

V. CONSTRUCTIONs

A. Blorage Sheds/Oifice (PLs d'Appul) 3 @ 36 aq 19000 34000 o o (] o 34000
B.Equipment Ghads & Irrigation Desigm
1. TARNA 230 170000 o [} o (o] 170000
2. KOLO 230 84000 o 4] (o] (o] 84000
BUBTOTAL CONBTRUCT ION 308000 (o] o (o] (o] 308000
Vi. DYHER COST8)
A. INRANY
1. Auxiliary Personnels
Accountant One 4000 4000 4000 4000 4000 4000 20000
Accounts Clerks Two 3000 6000 6000 6000 6000 6000 30000
Purcha-orn/lnv-nlorv Mors Five 3000 13000 13000 13000 13000 15000 73000
Chief Mechanics Two 4000 o (o] aooo 8000 8000 24000
Chiel Research Techs. One per T 3500 10300 17300 21000 21000 21000 91000
DECOR Observateurs 1300 22300 30000 37300 37300 37500 163000
Resesarch Liatwon Technicians Two 2000 4000 4000 4000 4000 4000 20000
Local Michine & Equipment Mgr One 30000 30000 30000 30000 o] (o] 130000
Other Auxiliary Personnel 20000 20000 20000 20000 20000 100000
Bubtotal INRAN Auxiliary Par. 132000 144300 163300 113500 113300 673000
2. Temporary Labor 30000 50000 30000 350000 30000 230000
3. Official Travel (Overnight allow-
ances, External Travel & Heetngs) 13000 350000 33000 60000 63000 243000
4. Vehicle Operation & Haintenance 4 wheel v 6000 18000 48000 40000 70000 70000 2646000
motorbike 1000 4000 22000 30000 70000 70000 218000
Bubtotal INRAN Costs 221000 316300 380300 363300 370300 1474000
B. ONAHA / MON
t. On~farm Trial Mors/Extension AgLte 100 perso 1300 o] 15000 30000 435000 60000 130000
2, Displacmnt Allow.for MOA Ext.Agtecost per: 30 o 2300 3000 7500 10000 23000
Subtotal ONAHA / MOA (o] 17300 33000 323500 70000 173000
C. Miscellsneous Costs:
1. No-loss Guar. Fund for On~Farm Tr. o] 1000 1000 1000 1000 4000
2. Prototype Fabrication Fund (4] o 30000 30000 30000 90000
3. Infrastructure Maint L Repair 30000 10000 10000 10000 10000 70000
4., Training Materials (] 13000 15000 15000 13000 60000
5. Research and Laboratory Supplies : 10000 13000 13000 13000 13000 70000
Bubtotal Miscellaneous Costs 40000 41000 71000 71000 71000 294000
D. Hanagement:
1. Annual External Audit 30000 30000 30000 30000 30000 130000
2. Local Management Consultant 3 months 10000 30000 ] o] o o 30000

BUBYTOTAL OTHER COSTS 321000 403000 516300 519000 341%00 2303000



Table L~1 (Contd.) ‘
BUBTOTAL ALL DIRECT C0STS 2403911 3004461 33IT0130 3292624

Physical Contingencies (3X%); 3% of all costs 120196 130223 167307 1644631
Price Contingencies (6X%)1 (a) 6% per annum 144233 371331 639873 Bb6A3 14
Devatuation Contingencys (b) 2B0 FCFA/e US 203394 2446302 23735S 274802
TOTAL PROJECT COSTS 2871736 3772337 4414867 4396373
Footnotes:

(a) Price adjustment factor applied to all direct costs. Factors are +06,.1236,.1910,.25623
for years 1 through 3 respectively,

(b) Local costs subject to devaluation amount to the fol 1271213 1539388 1600469 17517514
The devaluation contingency amounts to .16 of such costs,
reflecting an expected average sxchange rate of 200 FCFA/$US
over the five year 1ife of the project v rsus the
prasent rate of 325 FCFA/sUS.

2933193 130046319
147760 750316
999446 3019221
240987 1222040

4343386 19998697

and .3382 for

1306149 7642732



TABLE L-2

INDICATIVE BUDGET FOR LONB-VERM TECHNICAL ASSISTANCE
{U.S. Oollars)

dnnual Cost oer
Costs Contract
{. Mnual Salarv 30000
2, Fringe Benafits: '
8, Social Security (7.31 of 1) 3450
b. Retireaent Fund (101 of 1 &4.b) 33
€. Health Insurance 2600
4. Grouo Life, Dental & Disability 300
e. FUTA 420
Subtotal Fringe Benefits . 12606
3.0BA + AID Assist:
4. DBA (@ 2.31 of 1.) 1150
b. AID Assistance (@ $80/vr) 80
Subtotal OBA/AID Assist 1230
4, Allowances:
4. Post Differential (25% of 1) 12500
b, Post Allowance (Class 29) 4360
€. Education Allowance
= One child at oost @ $4200/vr 4200
- 1/2 child at boarding school @
$12500 per vear 6250
Subtatal Allowances 21310
5. International Travel:
&, Econoav Air Fare
(3i5Rround trios/contract/$2600 ea) 7100
' (3 round trios/contract/$2200 ea) 4600
¢. Education Travel
(1/2 child @ $2400 round trio) 1200
d. Int'l oer dies {3 pers/tup
davs @ $125/dav) 159
Subtotal International Travel 1200 18450
6. Pre-decarture Exoenses:
a. Pre-departure ohvsical (3 @ $100) 300
b. Other Exoenses 300
¢. Comsunications and Misc. 4350
d. Air & Sea Freight:
1) Air Freight (600 lbs
€ $4/1b each wavl 4809
2) Sea Freight (HHE b Consumables)
(1500 lbs @ $2/1b each wav) 10000
3) One-wav oersonal auto chiosent 2500
4} Packing and Storage (3 vears) 2000
5) Shioment of Professional
Boaks and Eouioaent 1200
Subtotal Pre-Decarture Exoenses 21750
7. Housing and Utilities;
4. Rent 10000
b. Utilities and Maintenance 13000
¢. Tesoorary Housing Allawance
(452 x 2 1/2 versons x 15 davs) 1950
Subtotal Housing & Utiities 25000 1930
10TALS 117346 40150
Note:

Indicative budoet is for Allowances. Fringe Benefits. Transoortation
and other costs for a Contractor with two deoendants at cost, one-halt
deoendeat at boarding school and $50.000 in annual salary.



TABLE L-3

SHORT TERM TECHNICAL

ASSISTANCE BUDGET DETAILS

(U.S. Dollars)

G et e T o e - - . W e W

1. Salary 25 days @ $235 each

2. Fringe Benefits:
a, FICA (@ 7,37 of 1.)
b. DBA (2.3% of 1.}
C. AID Assist ($25 per month)

Subtotal Fringe Benefits
3. Travel & Transportation:
a. Air Ticket
b. Int’l per diem (2 days @ $125/day)
€, 10 kgs Excess Baggage
d. Misc., Travel Expenses/Local Travel
e. Com., Photocpyg, Secret.Ser,
t. Per Diem (28 days @ $105/day)
Subtotal Travel % Trans,.
4. Administ. Overhead (75 % of 1 & 2)
9 SURTOTAL

6. Consortium or Mgt Fee (10% of §)

TOTAL COST FPER MONTH

Cost
per Month

20097

,b(;z/



TABLE L-4

NIGER CONTRIBUTIONS TO NAARP, 1987-1992
(U.5. Dollars)

Contribution
I. Salaries;

A. Counterparts:
Researchers
Auxiliary Staf¢

B. Trainees:
Researchers
Auxiliary Staff

Subtotal Salarijes

IT, Dffice Facilities;
A. U.S. Researchers:
INRAN Headquarters
Kolo Research Station
Tarna Research Station
B. INRAN Counterparts

Subtotal Off, Facilities
I11., Research Facilities:
A. Laboratory Equirment
B, Field Equip, & infrastr.

C. Research Flotg

Subtotal Research Fac.

SUBTOTAL ALL DIRECT CO5TS
IV. Indirect Costs (75% of 1)
V. Contingencies:

Physical Contingincies (5%)

Price Contingencies (&%)

TOTAL PROJECT COSTS

12000
3000
6000
9000

30000

90000
20000
50000

150000

279775

74831

17730
22340

- - - -

3944677

124775

12000
12000
12000
24000

60000

50000
50000
50000

150090

334775

93581

21418
55592

305366

Project Year

34000
63700

30000
29000

178700

12000
12000
12009
24000

60000

50000
50000
50000

150000

388700

134025

26136
104832

653674

Source: Tables H-3, H-6, L-1 and authors estimates,

43000
54750

48000
35000

182730

12000
12000
12000
12000

48000

30000
50000
30000

150000

380759

25891
142722

.- -

686425

24000
29200

180000
29000

262200

12000
12000

6000
18000

48000

0000
50000
00V

139000

460200

196650

32843
233254

922947

174000
211700

318000
144500

848200

60000
51000
48000
87000

2456000

250000
250000
2509900

750000

1844200

636150

124018
358741

%}63 08

Note: Coefficients for estimating price contingincies are those in Table L-1,



Table L-5

Niger Applied Agricultural Research Project
Summary Cost Estimate and Financial Plan
(UsS. Dollars)

Usalp Niger

Cesi_Laieaory EXoo__bC. 3. PR Iefal.
Technical Assistance:

Long=tzrm 5,631,692 1,799,545 0 0 8,231,23:

Short-=term 1,052,823 0 0 0 1,092,82:
Training 2,2%9,100 50,000 0 462,500 2,821,60°
Commoditizs 657,160 45,000 0 0 712,161
Construction a 302,002 0 ] 308,00
Other Costs --2a0eQ02 20053000 0 de212.332 _QLEZQzﬂiii

Subtotel 10,710,775 4,295,545 ) 2,480,350 17;436,67(§
Phy?ical lontingencies $15,539 214,777 0 124,018 874,33
Pii?i Contingencices 1,933,253 1,035,363 0 558,741 3,577,96:
Dét;’luetion Continzency *__ 381,515  __%61,023 Q Q -1e22284]

TOTAL COSTS 13,561,437 5,457,210 8] 3,162,108 23,161,80

* For detzil on devaluation tontingency as appliad to foreign exchang2 costs
see Tavle L-35b. The contengancy is 2pplisd to only those foreign exchange
costs likaly to b2 deatermineg by non-dollar curs2ncies or likely to be
purchased from noen-U,5. sources.



Doc.1283d
TABLE L - 5B

LOCAL COSTS AND FOREIGN EXCHANGE COSTS
SUBJECT TO DEVALUATION CONTINGENCY

Foreign Exchange Costs
Line Item: Tocal Subject to Not Subject to
Costs Devaluation Devaluation TOTAL
Long-Term Personnel:
I.A.Long Term Technic~l Assistance
5. Travel and Transport 0 278,700 278,700 557,400
6. Housing and Utilities 725,000 0 0 0
Y. Consortium Mgt. Fee 72,500 27,870 425,733 453,603
Balance L.T. Tech. Assist. 0 0 3,978,630 3,978,630
II. Project Admin. Costs
A. In-Country Office 910,950 0 0 0
D. Consortium Mgt. Fee 910,950 0 131,096 131,096
Balance Project Admin. 0 0 1,310,963 1,310,963
Sub-Total 1,799,545 306,570 6,125,122 6,431,692
Short-Term Personnel 0 0 1,092,823 1,092,823
Training
I11.A. Long Term Training
1. DEA - Africa 0 112,500 0 112,500
2. Non-Degree-Africa 0 75,000 0 75,000
B. Short-Term
2. Africa 0 130,000 0 130,000
3. International Conferences (] 130,000 0 130,000
4. In-Country Training 60,00v 0 140,700 140,700
5. International Conferences U 48,000 0 48,000
C. Travel for Trainees 0 115,900 115,900 231,80u0
Balance of Training 0 0 1,431,100 1,431,100
6U, 000 611,400 1,687,700 2,299,100
Commodities 45,000 667,160 0 667,160
Construction 308,000 0 0 0
Other Costs:
Research & Lab. Supplies 0 70,000 0 70,000
External Audit 0 150,000 0 150,000
Balance of Other Costs 2,083,000 0 0 0
Sub-Total 2,083,000 220,000 0 220,000
Totals 4,295,545 1,805,130 8,905,645 10,710,775
Price (ontingencies 1,085,863 456,315 1,477,043 1,933,358
Sub-Totals 5,361,408 2,261,445 10,382,688 12,644,133
Devaluation Contingency (.16) 861,025 361,815 0 0

7,@(



Cost Category

TABLE L-6

NIGER APPLIED AGRICULTURAL RESEARCH PROJECT
COSTING OF PROJECT ouTPUTS
(U{S. Dollars)

USAID:
Technical Assistance

Construction

Commodities

Training

Other Costs

Contingencies
Subtotal USAID

Host Country:
Other Costs

Contingencies

Subtotal Host Country
TOTAL coOsTS

236
795
794

3157

Output
"2 "3 Total
__;;g;_ 777 6880
187.3 0  308.3
645 o 712
2123.0 0 2359.0
3105.0 847 4747.0 ,
3652.4 546  4992.4
14672 2170 19998.7
2480 o 2480
683 0 66X
3163 0 3163
3157.0 2170 23162

1o?



TABLE L-7

NIGER APPLIED AGRICULTURAL RESEARCH PROJECT
OBLIGATION SCHEDULE

FY 88
FY B89
FY 90
FYy 91
FYy 92

TOTAL

U.s. Dollars)

4757904
40934602
4505619
4469878
2171493

19998697



i1I.

IIl.

Iv,

ANNEX M
PROCUREMENT PLAN
CONTENTS
COMMODITY PROCUREMENT PLAN.

ILLUSTRATIVE EQUIPMENT LIST FOR IRRIGATION AGRONOMY
(WATER = SOIL - CROP MANAGEMENT) RESEARCH PROGRAM

ILLUSTRATIVE LIST OF NEEDED OFFICE SUPPLIES AND EQUIPMENT

ILLUSTRATIVE LIST OF PROJECT VEHICLES



I. COMMODIYY PRACUREMENY PLAN

There 2rea five major typ2as of procurement to be undertaken within the
framework of the NAARP,

The first includes household furniture and appliances for the technical
assistance team. Timely delivery of these supplies before the arrival of the
tull team should be ensured. The AID contractor support officer, the project
manager and the AID procurement offics will initiate this procurement. NCR
nonexpendadble property, including furnishing for at least five households.,
will be passed on to tne NAARP after the PACD of NCR.

The second type commodities to be procured includes laboratory equipment
and suppliaes (tquipmant ang sugplies needed to equip and/or support the
cereals quality, plant Physiology, nlant pathology, seed treatment, and
entomology labs). This second type can be sub~divided into tuwo groups: those
needod for irrigation research ectivities and routine lab work., and those
needed to continus dryland faricultural research and lab work, ltems which
fall into the first category, and which are listed in the attached indicative
commoditias list, will be preccured 8s soon as possibla following the start-up
of tha project through the procedures nentioned balow. No new Procurement of
1tems in th2 sezond category will occur until an inventory assessment and
indicative listing of new equipment and materisls needs has been conducted by
a consultant to the project. A preliminary sssessment was done by the design
team. The results 2r2 on fila at the mission, describing the condition of tha
project’s present equisment inventory and INRAN‘s lack of an appropriate
commodity managament system. Plans ara in process to ungrade INRAN’ S
commodity manzzemant capabilities, and tha NAARP will strongly urge these
plans pa carriad asut tc & satistfactory end.

These commodities will b nracured by the mission procurement office
(s1th the collzoorztion of th2 AID/W procurement office) through and IQC
Procuremant 3upply As;znt. The projest design team provided some technical
details of tha commoditiy na22ds (see attached list), and the principal
contractor will provide additional details and an indicative cost proposal as
part of thair ra2sponsz to tha RETP,

The PIC/C feor tnese commocities will bpe issued from Niamey as soon as
possible after the signature 5f the Pro Ag., and receint/review of responses
to th2 RFTP. finzncing will 52 handled by AID/W in conformity with agency
regulations yoverning use of ISC £.4s. Tha PS4 will oversae shipment to Nigar
1n sucn a manner that this eguipment will arrive batween the time of arrival
of the team lezdar and the arrival of the irrigation related technical
8ssistance team mambarc, Roughly one year is budgeted for procurement and
shipping of s2a freijyhnt, and six months for air freight items. The technical
assistance team, in collaboration with the mission procuremnent office, will
have responssdility for receipt and installation of this equipment.



The third type of commodity to be procured includes farm machinery, and
irrigation and pumping equipmant to be used on INRAN research stations,
Technical specifications of equipment needs will be carried out as for the
laboratory aequipment. Procurement will be carried out in the United States
using the IQC PSA procedure. Contracts will be let for bid only to those U.S.
firms who hava local representation in Niger (i.e. Caterpiller, International
Harvester, Massa2y Farguson, John Deere, and Ford). In addition, the team will
consider daveloping a supply contract with one of the local firms to stock a
supply of spare parts and other heavy use items for this equipment. These

A fourth type of commodity to be procured is vehicles and parts, which
will be procurad in=country with a standard 611 source and origin waiver for
non-U.S. procuremant, Included in the waiver will be fifteen vehicles (six
4x4 light pick=-up trucks, five station wagon type 4xé4s and four sedans). In
adaition, one nundred small off-road motorcycles for transport of experiment
and trial obsarvers will bHe included in the wavier. Again, as part of the
procurement contract, the contractor will Provide stocks of spare parts. The
USAID mission procuremant office should arrange for procurement of these
vehicles in a timely fassion, so that they are available as needed.

The fifth and final type of procurement, is for office equipmant and
supplies. These mataerials will be paid for from the local currency budget.
Shelt items whose value does not @exceed dollars 5000 can be purchased directly
from the suppliers, Larger orders will require the project to follow a
bidding procadure. Tha time frame for receipt of goods which ara obtained
through this process can exceed six months, Therefore, the project will
consider passing singlae, large annual orders for office equipment and other
offica supplies, including standard items like pancils, paper clips stencils
and the like, In any case., dJetailed front-end planning will ocecur in the
first, and each succassive year of the project, so that supplies are made
available to INRAN (including the technical assistance team) in a timely
manner,
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II. ILLUSTRATIVE EQUIPMENY LIST FOR IRRIGATION AGRONOMY
(WATER - SOIL = CROP MANAGEMENT) RESEARCH PROGRAM

A. BLANI_-.SQIL_-_WAIEB_RELAIIONS_EQUIBMENI :
1 = Digital leat porometer with dats module (Rs)

Infrared canopy temp. gun

Pressure chamber apparatus ( leaf)

Tensiometers of different sizes ( matric)

Sling psychrometers ( air)

Neutron moisture probes with transport cases: digital memory

modules,

0 Access tubes with caps for neutron probes.

0 - Soil sample augers for core samples:

= 5 Willardson =~ Taylor type .

= 5 Large bulk density sample type with drivers, with spare inserts.

Soil probes ~ graduated T-bar type.

Core sample storage/transoort containers (hermetic)

5 = Soil thermometers = digital with) data module; multiple depth probes.

1 = Set plans and materials to build stationary lysimetaers (concrete
basin type) .
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8. EI.EQUIBMENI

10 - Class A evaporation pans
5 = Integrated automatic weather stations with data modules
(temperature, vapor pressures radiation sensing, and self-dumping
rainfall recording.); spare modules
20 - Direct-reading rain guages with stands, with metric constant
graduation internal markings

Co LINE-SQURCE_EXPERIMINI_EQUIBMENI

40 - Sactions 6~meter pipe with risers and couplings

40 Rain-bird cone distribution sprinkler heads w/spec. nozzles.
2 - Line pressure gaug2s with couplings.

200 GraZuated snrinkler water collection cans.
2 - Spare submersible pumps 227V 10_litsersissc x 10 meter head

D. IBRIGATIQN.EEEICIENCY. SIVU2Y_SQIPMENI

10 Cut-throat flumes (fiberglass) w/level bubbles = 25 cm throat.

100 Pcs siphon tubing of various diameters.

100 = Pcs sfoel gated pipe with controlled orifice control, w/couplings,

6 meter lengths (other egqpt. as specified above for P=~S-W relations:

5 = Stopwatches.

10 - Reels 50 meter surveyor’s chain
5 = Douodle-ring infiltrometers

5 = Portable weirs with canvas dams

5
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= Stream gages =~ pitot - tube type w/travel cases
Set budldar’s_leyal and metric surveying rod. HD travel cases.



€. GINEBAL_EISLD.EQUIPMENI

= TRACTOR OPTIONS: 1) Two new &0 HP tractors (3 pt hiteh PTO, full

N =N

hydraulics)

or 2) One new 60 HP tractors + one flat-bed (tilt-bed)
trailer

or 3) Repair tuo or three existing INRAN tractors.

@a: tandem disc set, single tooth ripper/subsoiler, furrow cutter-
shaper, vibra-shank cultivator, ridger, float, spike=tooth
harrouw

pairs oxen and donkeys w/yokes draw bars, tool bars, plows, ridgers

weedars

sets row seeders ‘or same, "SUPER=-ECHO" w/complete disc sets

Backpach manual=~level action soray rig w/cone and fan nozzles.

Shallow=bin dumping trailer - (hydraulic lift) -

ULV battery-pouwered spray rig (CFDT-type) (insecticide use)

boom sporayer

Plant junior hand sush seeders w/disk

Fo LARQRAIQRY_ZuVUIPHINI

— WM N N

(220v 504 )
)

Micro-computers, I3M-compatidle, desk=top, 512K byte RAM, dual

5 1/«" floppy drives, B/W monitors, standby power source/protection
Ea. recaptacles for downloading data modules from weather stations.,
leaf porometer, nedytron moisture probe, soil thermometers,
$oil/l2zf sample arying ovens, 22Jv, automatic timer

Dijitel analytic balar:es, 10009 capacity, 220v

Di3ital analytic bslances, 10kg capacity, 220v

Portzble: baam balances, 100kg capacity.

PH metars w/4 spare electrodoes, 220vs, KCl extractant reagent.
clactrical conductivity (mho) meters, 220v

Prassurz plate apparatus

Set so0il textural egnalysis equipment (mortar/pestle, Jranulometric
screans, cylinders &nd plungers.) Spare cylinder.

Set up for 0.M. contect analysis (bunsan burner, crucibles, ring
stand, ring clamp, tongys, etc.)

Se2d counter, digital, s5top setting adjustment:

Flastic baj sealsr (hot iron), 220v.

Seed packets

Rolls of H.D., nlastic bagging material, various widths,

Misc. glasswars: jraduzted cylindars, beakars, flasks, etec.
Shipping contsiners for soil, foliar, ani seed samples.

Plastic storzge jars, wide-mouth,



G. QDDIIIQNEL-E;ELQ-SUEELIEﬁ-A&Q-EQUIEMENI

100,300 plain pollinating bags

25,000 red stripe pollinating bags

¢5,00C green stripe pollinating bags

10 folding pruning knives

20,000 wire tages assorted colors

2J,000 plastic bags various sizes

10 picking oags

500 jute harvest bages

10 ctn color flagging

53,000 12" gardan stakes

200,003 # 0 coin envalopes for seed

200,200 # 3 coin env2lopes for seed

1 backpack manual level action spray rig
w/zone & fan nozzles

1 boradcast fertilizer spreader (tractor
drivan PTO)

1 shallow bin dumping trailar (hydraulic)

1 ULV battery powered spray rig

IIl. ILLUSTRATIVE LIST OF NEZDED OFFICE SUPPLIES AND EQUIPMENT

ho TARNA_QEEICE

2 =~ Micro-computers, I3M-compatible, desk=-top, 512K byte RAM, dual

5 1/4" floppy drives, 8/W monitors, standby power source/protection
2 - Epson LX1003 printars 220v
Asescrted office furnitures aquipment and supplies

. KQLQ_QEEICE

2 = Micro-computers, I3M-compatible, desk=-top, 512K bytes RAM, dusal
5 1/4" floppy drives, 3/4 monitors, standby powar source/protection
2 = Epson LX1000 printars 220v ‘
Assortad office furniture, equipment and supplies

C. INBAN.WEAR_QEEILS

2 - Micro-computers, I3M-compatibla, desk~top, 512K byte RAM, dual
5 1/4" floppy drives, B/W monitors, standby power source/protection
2 - Epson LX1020 printers 220v

Assortza office furniture, equipment and supplies
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D.

E

Iv.

CELLULE BECHERLHE YULGARISATION

2 = Micro-computers, ISM-compatibla, desk=top, 512K byte RAM, dual
5 1/4" floppy drives, B/W monitors, standby power source/protection
2 - Epson LX1009 printars 220v
Assorted office furniture, equipment and supplies
1 = VHS video cassette player a camera, with 5 system color TV
2 - Slide projector, screen, and 20 carousels

QECOR
2 = Micro-computers, I3M~compatible, desk-top, 512K byte RAM, dual
5 1/6" floppy drives, B/W monitors, standby power source/protection
2 = Epson LX1003 printers 220v

Assortag office furniture, equipment and supplies
Miscellaneous field 2nd survey equipment

ILLUSTRATIVE LIST OF PROJECT VYEHICLES

6_c_4x4_doubla_cab_pick-wa_3cusks
S_c.4x4.yghiclese_Lond_Cruiser_tyee
4_c_sedaps

10Q_c-_.off_ cead_moiorcycles



