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The following discussion highlights key issues raised in 
the course of

project paper preparation. Considerable related information may be found in
 
the Niger Irrigation Suo-Sector Assessment 
(1984), updates of this document,
 
the updated Project Evaluation Summary of the mid-term evaluation of the Niger

Cereals Project (PES), the Irrigation Annex to the USAID/Niger CDSS, recent
 
Institutional tnalyses of IRAN (Painter, CILSS) 
and evaluations of Niger's

irrigated perimeters (SUGREAH, ONAHA, 
Ministry of Plan:Arnould). No attempt is
 
mad* to duplicate the information concerning institutional relationships
 
contained in these documents.
 

The following institutions interact in the 
design, execution and
 
management of irrigation ectivities and dryland farming in 
Niger: the National
 
Agrono~ic ?esearch Instituts (INRAN); 
the line services of the Ministry of
 
Agricultu-s; tn irri,?tod perimeter management parastatal (ONAHA); the
 
Ni;grir Z )erztiva inion( UNC); nearly all 
the international donors; and the
 
far~ors t omsslves. The first four are discussed in this annex; donor 
sctlvitivs are discussec separetely, and farmers are discussed in the Annex B, 
Social Impact Analysis. 

Crv~tsd on 7 January 1575 by ordinance number 75-1 to succeed IRAT (Frenc-

Tropical Agronomy Research 
institute), as a Public Establishement of a non
 
comiir:ol cnracter, iAI is currently under the authority of the Ministry

of Agriculture, altnough 
es a research organization it maintains links with
 
the Ministry of Highar Education and Research.
 

INP.A4 carries overill resoonsibility for developing new crop varieties,

providoing No 
;?n~r~tion seeds to th? seed multiplication service, conducting
 
soils end water 
*nlyes, end (in response to expressed needs) making

agronomic reo:mmendations to the extension services. Current 
orientations
 
inclio? commcity-orientec br~eding Programs 
for major crops, production
 
systems resezrcn, 
on-ferm research, improved dissemination of research
 
rasults, and estblihnmnt of a dialogue with farmers through on-farm 
trials.
 

Taole A-I shows th? various divisions of the Insitute. 
 Those divisions
 
which are not currontly operational are indicated with dotted lines. Some
 
divisions are not filly operational such as the 
training division (DEF), the
 
research-extension liison unit 
(CRV), and the documentation center (DOC). In
 
part this is due to the lack of administrative staff, but also to 
the absence 
of an ovrvll orgqnizEtionol clan whicn would integrate the activities of
 
these units into onjoin; manEqement patterns.
 

Ths or;znigram does not accurately reflect the 
relationships between
 
depertments. it does not show, 
for example, that the Program and Studies
 
Division (DEP) is cnrged with coordination of research programs. The absence
 
of tnis verticol 
link oetsen the VFP and these divisions reflects the need
 
for more 2ffictiv, institut?-uide coordination of research. 
 Recently, a 
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series of cross-department working committees have 
been created through the
Niger Cereals Research project (NCR) to facilitate strategic planning.
On-farm research programs permit a more inter-disciplinary approach to
execution of research programs. 
the
 

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).
 

2.2.
 

INRAN currently employas 31 
Nigerion researchers (Al and A2 cadre), 28
expatriate researchers (a considerable number of whom have only undergraduate
training), 44 technicians at the B through 0 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-3killed laborers. 
 Skill levels of lower level
personnel (b throuh D) Pnd 
support staff modest. levels
are Staff are not
yet sufficient to out
carry research in all 
areas of the Institute's
 
responsibility.
 

The heavy emphasis given by INRAN to 
programs in rainfed agriculture is
app.arent in the distrioution of resarcners technicians.
and 
 The Division of
Agronomi: Reserch (ORA) accounts for 
half of all the Institute's A and B
level personnel. Tne 
 distributed across
rest are all other divisions.
 

Personnel are concentrated in Niamey and 
at the 
Kolo and Tarna research
stations. 
 Staff levels are most adequate in the area of drylands cereals
selection, production systems, and crop protection. These activities
locailized :t the Tarna 
are


and Kolo stations. The 
Rural Economy Division (DECOR),
situated primarlly in Niam2y, is quite effective in running 
its program of

on-farm research.
 

The Division of Ecological Research (ORE) 
is the division most concerned
with irrigzted agriculture. INRAN currently has one newly trained 
hydrologist
as head of th? water economy section and 
one rice breeder. Within the ORE
therz is n irrigntion 3tudias 
group charged with the development and
monitoring of irrigation research activities. Initiation of proposed project
irrigation rs-earch activites will 
require more personnel than are currently
avaiiaole to 
the concerned divisions. 
 Some forty INRAN personnel are now in
university programs. Of those returning to the Institute in 1988, perhaps
soil scientists and on? aronomist will be 
two
 

assigned to irrigation research.
An agricultural/irricction engineer is 
essential; this position could be
filled through second-ment of a Rural Engineering Service personnel to 
INRAN
while an lNt.AN particicant is be
in training. DECOR economists should able to
devote part time 
to p~erimeter diagnostic activities. If irrigation activities
begin slowly as planned, these 
staff levels will be sufficient to begin
activities. 3y 
tho fourth year of the project, NAAR participants should have

returned to strengthen the program.
 

The Research Extension Unit is responsible for the coordination of
reasearch mctivities Fnd th? 
creation of a trioartite dialogue between itself,
researcherF 
ind extension services. With only one non-specialist person
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currently assigned to 
thQ 	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
 

Allocation of financial 
resources reflects the traditional commodities and
research station orientations to agricultural research. 
The 	plant breeding
division receivesQ4 of research funds, 
while the plant protection research
receives 36%. Dependent on 
outside funding sources, INRAN's on-station
research potential :Ls subject to 
the vagaries of donors' funding priorities

and research management capabilities.
 

2.4. 
 a
 

Recruitment to INRAN may 
be: (1) permanent via 
a mechanism of permanent
detachment from another service; 
(2) 	temporary via secondment ( "mise
disposition de...") from 	
a la

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 (minist~re de tutelle).
 

2.5
 

INRAN personnel are civil servants. 
 Once in service, seniority and
acceptable ratings are important to
more 
 career advancement than performance

Q2C.2. 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 therefore that 
there is a certain lack of
motivation on the part of 
some researchers. 
 The 	lack of a work context which
valorises research work, discourages younger cadre 
from seeking detachment to 
I14R AN. 

There are 
a few possible advantages for researchers. The first consists
of the monthly bonus given 
to persons engaged in research. A-level personnel
receive an additional 13,000 CFA francs each month; 
B-level personnel receive
 a bonus of 10,000 CFA francs, and C and 0-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 reserchers to advanced training programs bears 
no necessary
relationship to institutional needs for upgrading staff in 
response to
research requirements. Instead, researchers 
are 	subject to civil service
rules which impose a five year 
interval between long-term training stints 
on
 
all 	personnel.
 

Thera are signs that 

its 	

long planned changes in the status of INRAN, and of
staff, will finally be implemented. 
 These changes include the drafting of
a wall defined lagal convention governing status, 
career path, performance
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evaluations and incentives for superior performance. The INRAN Oirector

General and the Rector of the University have been prime movers in this
 
effort. If 
a new charter is ipproved by the council of ministers, many

obstacles in the way of improved institutional performance and project 
success
 
will oe removed.
 

2.6. 

INRAN participates in annual meetings of the agricultural technical
 
servicez 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 ano 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 th3 stations and sub-stations, and even between departments, 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
 
professional development of researchers, and the overall development of
 
effective research teams 
within the institution.
 

Generally, horizontal linkages between rural development services in Niger

are weak. The problem is by no means limited to INRAN. While part of the
 
problem is doubtless du? to the workload of the field-level services, it is

also possible that unsatisfactory response to 
INRAN research endeavours is the
 
result of an 
intangible, yet real "image" problem or credibility gap, which
 
has long bothersd the institution. There is little to differentiate INRAN
 
scientists with advanced 
degrees from other civil servants in terms of career
 
path or rewurds.
 

2.7. j~sruu-


Laboratory facilities at Tarna are generally adequate and even

underutilased, i.e., tho 
quarantine laboratory and the crop protection
 
garage. The problem hare is an anarchic pattern of infrastructure
 
development, mzintanance and deployment. 
 At Kolo, infrastructure, including

laboratories, 
office space, lodging and warehouse space are inadequate to
 
sustain the activities of drylands scientists already in place . INRAN has
 
alreacy developed plans for some new facilities, and others should be
 
consider3d as part of USAID counterpart funding activities.
 

In both locales, field and laboratory equipment is often overly complex or
out-of-service. The system of 
equipment management needs much improvement.

New facilities being built at Konni by FAO will enabla INRAN to reinforce and

expand its activities zt this sub-station, including irrigation research.
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Neither 
the Kolo and Tarn 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. As mentio~ned in 
the irrigation agronomy annex, it is
questioncble whether the CEHA 
center at Tarna is worth rehabilitating.

However, use of the old experimental farm on 
the Ojiritawa perimeter nearby

would make 
a useful suostitute.
 

Because of INRAN'S failure to use it 
effectively, part of the Tillaberi
sub station may be absorbed by 
the Tillakaina garden perimeter. The Indoudou

station 25 kms north of Agacez, built by the GTZ, 
has been abandonned since
1982 and has 
suffered from serious pilfering. This is unfortunate since
excellent work was 
carried out here comparing dgZ W and modern irrigation

methods.
 

The sub-station 
?engou would be an excellent research site 
for trials on
crops grown on micro-systeis in the nearby Dallol 
systems, and indeed once 
an irrigation system. ICR;SaT 
had
 

seems to be repairing part of it. Part of the
LossE CERDAT station miy te turned over 
to INRAN. This will enable INRAN to
intensify research on soils water and 
plant relationships on the troublesome
river terrace soils. Unzer NAAR, 
USAID must provide some infrastructural
 
support to tne sub3trtions, end 
to the Kolo and Tarna stations through

counterpart 
funis to realize tne potential represented by these statons..
 

Time constraints mDnae 
z 'r)ecise determination of infrastructure and
equipment neecs impossi!e 
fer the design team, but some indication of these
needu 
 has seen given in the :-ronomic and irrigation engineeering annexes. The
procurement pln and 
incicotive commodities list 
reflect the teams's best
assessment of tiese neecs. 4n equipment inventory and the development of a
management plpn will 
o? priority activities during the pre-implementation
phase of the IA projct. 

ir. AJ'3 caa.?:ility to r-eister, up-date, and market technical results of
research cr still 
limiteci.ts institutional memory capacity 
and pedagogical

skills r e * omein Sk extendable research 
data has been retained from IPAT
researoh inc some fruitful results 
have come out of associations with ICRISAT
 
anc 
other interntionel organizations, as well as the 
larger productivity

projects. However, in some cases results 
are simply recopiod from technical
dociments orotu:ed by seed or appropriate technology clearing houses. 
 Data is
often not up-to-date intarnatinnally, nor in 
terms of the results of local
applications 
of t?:hnic-zl recommendations. 
 :n addition, far less data has
 mace its wzy into tachnical snmets 
for mass distribution than is actually 
avail ab 1 . 

Limitec efforts have zecn made 
to translate research 
results into
extension meterials 
in French and in national languages. But extension agents
and parimeter directors who nave little real understanding of the purpose or
potential of research, 
com lain that the technical "fiches" developed by INRANdiver;e from oeas:nt r-elity 
 nd trat station conditions cannot be reproduced
in the fielc. These egents a: not 
know how to adapt research results to localsitijtions. While certn:n 
 progress has been mide 
in the area of information

ciffusion, lacxs tn,? r : ourcts 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-fed agriculture is 
woefully inadequate. However, it
 
must be said 
in INRAN's defense, that this deficiency is overshadowed by the
 
inability of the 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..
 

INRAN has a modest record of successes, of which as a young and
 
underfunded organization, it can be proud. It has 
conducted inventories, 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
 
recommendations both for cereals and garden crops and carries 
out station, in
 
field and interactive on-farm trials 
in many of these areas. INRAN has
 
carried out its own soils research under contract to 
funding agencies and 
ONAHA. A beginnin; has been made in reconstituting inventories of local 
irrigated and dryland crop varieties. 

Among ItRAN'S most pressing institutional problems which should 
be
 
addressed under the NAAR Project are
 

1. The unsatisfactory status for researchers within the civil service
 

j. ITRAN has no long range 
plan for its research activities nor for
 
its institutional future. There is a confusion about research goals

Lecause of the lack of coordination between 
INRAN and the production
 
ano extension units of the 
Ministry of Agriculture.
 

3. The lack of clearly defined tasks and responsibilities among

units, for example between divisions and stations; and the
 
lck of communicetion between different units and sections,
 
particularly those which take a 
production orientation and those
 
which take a system orientation approach to research.
 

4. 
There is no formal human resources development and management

policy at INRFA. 
 This is in part due to INRAN'S dependence upon
 
othar 
divisions of the Ministry of Agriculture for source of cadre.
 

5. Although the means and equipment at its disposal are limited,

INRAI nevertheless has neither the staff nor the 
systems which mould
 
allow it to manage these resources efficiently. Anarchic procurmant

of a hoozepod~e of 
mekes and models of equipment and supplies is
 
partly to blme. No system for preventive maintenance and periodic

renewel of plant and equipment exists either.
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6. INRAN'S formal links with its institutional partners are weak.
 

7. Dua to insufficient funds and maragment, 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 X
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-farm trials are carried out 
is not entirel
satisfactory, either from 
a pedagogical standpoint scientific
or

point of view. Low level employees who have been inadequately

trained in conducting research trials 
are still responsible for

placing and monitoring them, while the researchers may neglect 
to
explain eithnor to them or to the farmers what is going on at the
different stages 
of the trials. Frequently yield samples 
are not

returned to f-irmars, and rarely do they recieve any results which

they can understand let 
alone share with their neighbors.
 

11. Due to resources 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
structural and orCanisational weaknasses of INRAN 
in great detail. Bereft of
an official 
policy framework for scientific research, deprived 
 an overall
national research 
strategy, inheritor of an outdated approach to agronomic
research, faced with a monumental research agenda conceived 
in an atmosphere
of crisis, exposed to extreme fiscal vulnerability, drastically understaffed,

saddled with inevitablz shortcomings in its management system, 
 INRAN'S
resultant efforts could only 
Da 
dispersed, poorly coordinated, and
unprioritlzed. 
 Resources have not always been efficiently devoted to projects
of national priority. 
 However, the current directorate seems positively

disposed to unoertake serious 
and sweeping organizational reforms. The
climate 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 to
intervene strengthen this organization..
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The classic services of the Ministry of Agriculture have overall
responsibility for extension activities. 
 The services most directly concerned
 are Rural Engineering, 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 agents directly on certain projects. INRAN's

technical hendouts somtimes reach cadre 
at the arrondissement level. Fruit
and gardening soes not now seem a very active service, although it 
has been

conducting some work on date palms, 
and the viruses and fungi affecting
mangoes and 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 do Protection do Vegetaux, financed
by 39rman, Canadian, and 
USAID money, to provide limited pest control
services. 
 Some research activities have been funded at INRAN, but the impact

of the entmolozicel work has been 
limited.
 

3.1. jQ _5Q23 gJ
 

Rural Ergineering (Senie Rurale) is 
charged with the conception and

execution of small and large irrigation projects, but with 
ONAHA'S input in
the littsr case. The service has executed any number of school and village
garden projects, and has 
worked effectively with INRAN-Agadez in testing new
irrigation tachniques. 
 Many agents have diplomas from a regional engineering

school in Eurkina. Relations between 
Genie Rural and ONAHA are good, th-nks
to tne rzpport betwean the 
two director generals. Relations between Genie
Rural and the othar agricultural services have been dramatically improved by
the internsl reorganization of the Ministry of Agriculture. Formerly

collaboration 
 assistant 

four out of s?ven departments are also departemental 

in

was limited, but now the directors of Agriculture 


directors of Genie Rural.
 

,enie ;uralges role in irrigation is presently limited by a lack of
rasource3 F-nd limited numbers of 
qualified personnel. There are only 6

engineers in 
th? division and only one regional office is headed by an

engineer. However, the rural engineering training program at IPDR provides

its graduates with the technical elements necessary conceive and execute
to 
small scle irrigation infrastructure. Graduates from this program should 
soon be-in to oe clnczd Prrondissement leveland could be
at the a key point

of articulation with tne Research-Extension 
Unit of INRAN.
 

Witnin Jenie Rural, a limited effort has 
been made either to exteno or to
experiment witn availaole technical innovations in irrigation, although many

cadre seem to have the technical qualification to design and 
execute

irrigation systems. expatriates who have worked with Genie RUral often say

there is 
zi kind of modernist bias in their approach, e.g. they would rather
 
use small pumps that aoapt traditional water extraction 
techniques to new
 
contexts. 
 Cther aggncies of tne Ministry of Agriculture often seem

disinterested in traniitional 
techniques. There is 
ample scope for the

intervention of skilled expatriate technical assistance to 
work with Genie
Pural and INRA'; 
tc develop End test innovative technologies of extraction and
 
distrinution, incorporating oth 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 serve as counterparts to 
the

engineers serving in the irrigation research units to be created within INRAN.
 

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 responsiblo 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 IPOR in

Kolo. Training for those completing the full four years now includes 
a
 
garcening component. Agants at 
the district level have generally only two
 
years ,f training at Kolo, and thus have not 
received much specialized

training. Few have any specialized training or aptitude in research methods,

developing local organizations, dispute mediation, 
and most critically,
 
extension methods themselves.
 

District agents rely on the arrondissments agents for technical advice.

Arrondissement level cadre are spread too 
thinly to provide the dense
 
extension services needsd, and local agents 
lack the necessary training and
 
resources to respond to 
local needs. Perhaps the greatest problem is the
 
inzbility to monitor on going projects in to
order correct misconceptions and
 
technical 
errors before they lead to failure or far-er disallusionment.
 

Some cecre have been innovative in dealing with their situation. 
 At Gaya,

for example, tha FAC sponsored Gaya Fruit Project made funds and vehicles
 
availables so that the? arrondissments agriculture agents could 
hold a series

of short training sassions with the 
seven district agents and local farmers
 
over tne cours? of a month. Tneoretical discussions were 
held in the evenings

and 
practical demonstrations during the days. The arrondissement agents want
 
to pursue thes? snort courses 
which they juged very useful for farmers with no

experience in gardening. The research/Extension liaison unit could encourage

such ectivities.
 

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

A-griculture 
Ext?nsion Service among the least responsive to efforts to involve
 
them in the on-farm research program. 
 This type of program contradicts the
 
top down extension style which has always characterized the approach to

extension in Niger. 
 This attitude constitutes an institutional constraint on

the su:cess of the Applied Acriculture Research Project. Success in this area
 
is conditional 
on progress made by the newly arrived APS extension team.
 



10
 

3.3. Qada 

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 new 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;
 

- The 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
 
canDiDates for long term training in engineering and/or irrigation management

could 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 Directorate of Tillabery contains 14 cadres of which two are A 

level. Four are Qerimoter directors. The Regional Directorate at Tahoua 
contains 29 cadre of which six are A level. Five are perimeter directors. Of
 
the total of 95 agents, only eight were directly charged with
 
extension/trainin; functions.
 

;ecruitmant to ONAHA is generally by assignment within the Ministry of
 
Agriculture. The problem of orecipitous movement of personnel in-and-out of
 
the Offica has apparently lessened since the appointment of the new Se:retary
 
;eneral.
 

Perimeter personnel provide liaison to regional ONAHA authorities who
 
handle major maintenance activities. National authorities tend to see ONAHA'!
 
role as primarily technical. Perimeter personnel, especially on smaller
 
perimeters since the dismantling of UNCC, find themselves called upon to play
 
a wide range of coordination, training and management roles which they 
are
 
often poorley preprarod 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
employees of 
the local cooperatives. This initiative, which aims 
to make
perimeter directors more 
responsive to local organizations, entails risks 
as
well. Checks and balances have yet be designed
to to prevent abusive
excercise of local authority. However, it seeks 
to encourage directors to
perfect and/or excercise their professional competence in 
the interests of
overall perimeter performance. 
 This policy therefore consitutes an
opportunity for INRAN more
to 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 exploit
to this
 
opportunity.
 

The role of the Division of Infrastructure overlaps with the 
functions
generally attributed to the Service of Genie Rural 
and the Ministry of
Agriculture. As part of 
its on-going policy dialogue 
with the Ministry of
Agricilture and ONAHA, 
USAID should encourage the 
trend in direction of giving
Genie Rural responsCbility for 
the execution of projets entailing indirect
state investment, i.e., 
the small scale well and irrigation projects, leaving
ONAHA with the 
overall responsibility for 
projects entailing direct GON

investment, i.?./ the 
parimeters with full 
control.
 

Th? Divisions 
of "Mise en Valeur" and of "Infrastructures" 
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 hes 
coordinated donor-funded 
applied research and extension activities
within ONAHA. Alleged weakness on INRAN'S part have led DMV to
the exercise a
certain r2ti:enca in concluding collaborative applied research 
 agreements
dealing with IriRAN and compelled them to undertake their own rico seedMo
production 
,ctivities vith >algian assistance 
at Saadia. However as the
division chzrQed with developing and monitoring perimeter production systems,
it is ? key focus for tne production systems 
research component of the NAAR.
Perimeter specific 
research protocols should be 
designed cooperatively by

INRA,'S researcn Liisen Unit and 
ONAHA'S Applied Research Unit.
 

Site visits have 
shown that despite some improvpents in developing
production systems perimeters, oarticularly the 
inland ones 
are still
functionnin; far 
oelo their agronomic capacity. 
 Present water managment and
control systems =
leave great daal to be desired. While some 
problems are due
to errors of conception, a great many more due
are to the sheer lack of
knowledge aoout how 
water 
is used and cohaves. Improvement of these systems
via a vigorous pro;ram ;i on-perimeter diagnosis and trials 
provides a
critical chzlleng2 for 
 .AARP and INRAN to demonstrate the utility of this
 
approach.
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The ONAHA directorate in Niamey is well aware of the need 
for research to
 overcome production system problems. 
 But 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 cases 
however, perimeter

personnel have initiated their own little experments 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 themselves promote a change in attitude.
 

The Director General of 
ONAHA indicates that he would welcome the

opportunity to involve some of its agents in long term 
training in conjunction
with that recieved by INRAN cadre. The project should explore the 
opportunity

to develop improved collaboration between the two institutions by 
means of
complementary and overlapping training in U.S. 
and this country institutions.

The WMSII training program in 
Morocco might provide one mechanism for
 
instigating joint 
short-term training for technicians from both INRAN and
 
ONAHA.
 

Another opportunity for improving collaborative activity between the two

will be provided by the training activities initiated by the Research
 
Extension Liaison unit for perimeter directors and extension 
agents as the
 
following arguments sug;est.
 

:t is unfortunately the case that performance of ONAHA personnel on the

perimeters seems to be evaluated 
 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 performance indicators, such transfer of
as management functions to the
cooperatives and 
amortizition or maximisation of proauctivity, 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 "se
 
debrouiller".
 

Surpisingly, certain 
progress has been made in the area of collaboration
between ONAA personnel and farmers who have worked 
out m2d yiyj0d in a

number of cases. In the 
Maggia, many directors have a great deal of

experience on the perimeters, and a number appeared 
to enjoy the confidence of
 
the cooperative l13dership, if not always that of the individual farmers.

However, this accomodation has been bought 
at the expense of rigorous

management of scarce perimetir resources. The NAAR project could actively

contribute to the realization of the "secondary" .oals mentioned above,

through active on-perimeter research and training of perimeter agents.
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To summarize, ONAHA'S problems which 
are germane to the goals of NAARP
 
include:
 

1. Lack of sufficient quality seed (except cotton) of 
locally adapted

varieties to extend to the cooperatives on the perimeters.
 

2. Weakness of 
its applied research capacities. There is 
an absence
of personnel with whom the INRAN Research Extension service 
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. Absence of 
credible, alphabetized peasant intermediaries with whom
ONAHA can 
carry out a dialogue about the performance of new 
crop varieties,
irrigation techniques, management methods, 
etc.
 

4. Absence of pedological technique among perimeter 
staff.
 

5. A limited repertoire of technical responses to 
existing problems,

e.g.,.:

a) should floating rice be 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
cooperative?
 

c) what varieties should be substituted for the standard varieties in
the dry season given limited availability of water?
 

c) how should fertilizer doses 
be modified to deal with localized
variations in soils 
chemistry?
 

e) are permanent 
or seasonal solutions to 
water shortage problems more
economicel, 
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 recent years, leaving it with few 
extension personnel and a limited number
of technical 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 technique, to 
follow activities
at the seed farm, and even to promote the new rica varieties are severely
limited. ONAHA seems be
to in 
a holding pattern, awaiting the start of the
massive World 2ank rehabilitation Program through which ONAHA 
hopes to see its
financial resources, personnel, rolling stock and 
status improve.
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3.4.
 

Since tne Zinder seminar, the following functions are supposedly being

transfered to the local cooperatives under a national umbrella organization,
 
the UNC:
 

- Managemant of agricultural inputs;
 
- Management of 
a line of credit or rolling fund to finance various
 

cultivation costs;
 
- Management of water tower;
 
- Primary maintenance of perimeter infrastructure;
 
- Calculation of recovery o' perimeter tax (redevances)
 
- Marketing of hervest;
 
- Creation of a cooperative contingency fund.
 

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

- Monitor th? quality of canal clearance and plowing;
 
- Determine other necessary tasks related to plowing and clearing;
 
- Determine a calendar for water distribution and monitor it;
 
- Oetermine nseded repairs to the perimeter;
 
- Manage 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. 

Cooperativq officers, whethar in the Maggia, along the river, or on the
 
garden sites provide credit and marketing management services to the farmers
 
and act :s an intermediary 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 made at the end of the harvest. UNC also continues to monitor repayment

of loans iaken from ChCA under the old UNCC structure such as those for animal
 
traction 9quipmnt. While nrksting of cash crops is a traditional
 
cooperative activity in Niger, ousidg of 
the river and Maggia Valley

perimeters, the role of the cooperatives in marketing has been reduced since
 
the decline in legume production provoked by the persistance Sahelian drought.
 

The presence of dynamic, literate cooperative officers can nake major

difference in the overall economic well-being of the perimeters, just as the
 
presence of venal, self-interested, or incompetent ones can create disorder.
 
Well functionning sites like Guidan Magagi in the Maggia, the women's garden

coopetative at Koboul in the Oallol Boboye, or Toula on 
the river seem to have
 
effective officers, 
whereas Galmi 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 weak role of the cooperatives seems linked to
unresolved questions concerning land 
tenure and economic return as
discussed in th? technical annex concerned with the 
is
 

social context of NAARP.
How-vor, farmers are able to 
identify a number of areas in which their
cooperatives could play a positive role in 
perimeter evolution (presuming .n
 
aaequate level of trainina):
 

a) respect for the water calendar;
 
b) respect for th, :-ricultural calendar;

c) *13gvrnt of 
processing equipment (reaper-harves, ters,
 
thrz :herc);
 
j) mnintenence activities.
 

Czrryin; out thec- Dctivities successfuly requires a greater level 
of
undrstonin: of irri:_tion nnd 
croo cycles than GMP heads currently possess.
 

In the0 7,,-,ie Valley, tn :ituEation is cuite diverse, but there are
perimatr "cit?-! ., 
 on" who handle all of the functions supposedly
zttriczjtez to tIem, and coopoeratives which have 
taken fairly effective control
of their commercial activities. Guidan Magagi works 
the best of the four
perimeters exaTined durin 
 a orief 
survey undertaken for WMSII-Cornell

University. Tounfagi and Moullela were also assuming 
a certain measure of
 
control.
 

Galmi, 
and Konni 1, the latter studied by the Ministry of Plan, as well as
dM$11 are not functionning n3 they are supposed to. In the 
former case, the
fundamental problem identified 
was the undemocratic method by which irrigation

unit (GMP), "comite de estion", and cooperative officers were
has resultec in a very cirective management style in which there 

chosen. This
 
is virtually
no upward flow of information. There is also no 
way for ordinary farmers to
communicate complaints to the URC or to 
the administrative authorities 
since


the latter in g3neral refuse to recieve communications which have 
not gone

through the lower levels of the 
Societe de Developpement.
 

At Konni, the "indiscipline" of 
the farmers is a constant complaint of the
ONAmL personnel. 
 mowever, the real problems at Konni are the inability of
OtNArA to help them organise, land tenure issues, problems with the attribution
of parcels, and agronomic problems which provoke 
a very uncertain economic
rate of return to 
labor. Nearly a quarter of the 150 farmers questionned by
the Ministry of Plan remained interested in possible activities the
coooerative might undertake to 
improve the 
technical and economic performance

of the perimeter.
 

In the Niger River Valley, the situation of the cooperatives is equally
diverse, but in general, the above mentioned management activities not
are
effectively carried out by the cooperatives. The cooperatives most 
notable
 success has been in marketing. According to 
the farmers questionnedt forty
ercent of the on-perimeter production of 
some 150 farms monitored by the
Ministry of Plan in 
14, was sold to the cooperative. Consultants working
for the Plan indicated that of the 
three river valley cooperatives studied,

the cooperatives worked relatively well at 
Toula and Namari Goungou. The
former site is 
sharacterized by a certain overlop betweem local organizational

stricturas (kin ethnic and
and units), cooperative units. The latter site has
been the focus of some CCCE ?ctivity in the area of coop development.
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4.1. 

In generzl, it is worth underlining the point that the notion of the
cooperative is 
new to Nigerien peasant society. These societies are highly

stratified and 
deeply divided by caste, class, ethnic divisions, several

hundred years of local warfare and slaving, and 60 years of colonial rule.

Therefore, their ability to 
conceive, initiate, and manage semi-autonomous
 
local level 
organizations (even if the GON administration and ONAHA were in
 
fact willing to let them do so) is very limited.
 

Cooperative institutions are stronger in the central part of the country
than in 
the west, but cooporate institutions are everywhere undeveloped. The
recent study of rural institutions in the Niamey department conducted by DAI,

and 
the 3io State University. both conducted for USAID/Niamey, provide

considerable detail relevant to 
this point.
 

'4.2. ea r__. _ tcr__ 

Nigerian bureaucratic structures are still 
relatively ineffective in
managing resea'rch, including those agencies whose primary mission is

research. Whether at th 4inistries of Agriculture or Plan, INRAN, or, ONAHA,
most researchers have founW it very difficult to 
mobilize logistical support

and personnel within optimal 
research time frames. Administrative distrust of
research, inertia, and unnecessary complicated accounting procedures sometimes
 
compromise even the test protocols.
 

None of th3 pirticipating institutions discussed above presently have
capability to sustain a program of applied irrigation research, and 
the
 

the

mechanisms oy wnich such program might 
be organized are only nascent. INRAN

however, has dzmonstrated a capability to conduct drylands research, and 
is
 
tne most promising candidate for developing an additional program of applied

irrigation res~arch. NJegative experience with previous attempts 
to develop

collaborotive research programs, have led 
most of the institutions implicated

in the project to be wary of 
committing themselves wholeheartedly to a new
 
research program. or example, ONAHA complains that:
 

1) Reserch tencs to be overly theo,-eticzl, and/or

2) Tne results are often unsuited for practical application, and/or

3) The results are not delivered.
 

Nevertheless, there is a recognition of the need for improved techniques

in the face of the ongoin, economic and ecological crisis in Niger among the

various instittuional nctors in agriculture. It may well be that the NAARP
 
can make a positive contrioution by placing such improved techniques in the
 
hands of Nigerien farmers.
 

To summarize, the following general points 
about Nigerien bureaucratic
 
institutions can bD made:
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4.2.1. E 2DoaE: ig
 

Norms about hiring and firing are rarely enforced. Recruitment occurs

through psrsonal influence and security of employment is a generally accepted

norm. Disagreements are tolerated, but not if 
publicaly expressed. A

monolithic conception of authority prevails. The occupational hierarchy

reinforces status distinctions observed in the larger society. 
 In place of
 
open channels for advancement, great stress 
is placed on formal qualifications
 

Formally, recruitment to the various services is first the 
result of
educational tracking, and the 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, Genie Rural, etc, the Ministry of Agriculture.
 

Evaluation and promotion with individual services is 
governed by the rules
laid down at Fonction Publique which apply to all 
agents accross the board.

There is 
no distinction made between researchers and administrators, or line
 
or staff positions in this regard.
 

Agents are graded oy degree of educational attainment and years of

service. "A" level cadre have the greatest 
educational attainment. Within

each grade, there are levels and scales. Advancements between levels is a
 
matter of years of service end the results of yearly performance evaluations.
 
Reclassification, or changes of 
grade are also influenced by these criteria,

but above all by educational attainment. It 
is worth pointing out that

clients of the government services have no 
say in the evaluation of agents.
 

Cadre must 
now wait five years between stints of long term training.

However, eccess to scholarships is not automatic. Departure for training

entails passing exams ano obtaining consent of ones superiors.
 

4.*2.*2. rs~~n
 

Resources destined 
for specific purposes are frequently diverted to meet
 
urgent neds in other sectors. It is impossible to count upon the
 
availability of special ?quipment, let 
alone vehicles. The distinction
 
oetween public and 
private goods is not much respected. Maintenance of
 
existing materials 
is ooor because the prime effort is directed towards
 
acquiring new capital.
 

4.2.3. E1200jo;
 

There is a flexiole attitude towards planning and scheduling. Reluctance
 
to execute policy 
as scheduled is reinforced in those cases where uncertainly

about jurisdiction is recognized.
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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.

Consequently, management is weakly institutionlized. Managing sustained
performance proves very difficult 
as personalities within 
an institution
 
change.
 

4.2.5. D C
 

Large organizations tend 
to be divided into small units controlled by
individual top 
managers. Distrust of ones associates and subordinates is
 common, 
and many managers routinely employ protective strategies towards
subordinate staff. Downward communication is facilitated and expected.
Lateral and upward communications %re discouraged. 
 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 incividusl rural development services, over horizontal,
integrative linkages between 
services, often results 
in patterns of routine
 program implementation in 
which minimial and occasionally no detailed

information is shared 
by service representatives the field.
in Systematic


information is limited
exchange of to formal institutionalized encounters
 
oetween services.
 

Managers show marked ambivalence about technical matters, often 
avoiding
them to tha extent of nonaction or sabotage. Alternatively they view them 
as
constraints which prevent action. 
 The few available specialists are thrust
into general managerial rolis 
leaving junior and/or inexperienced staff 
to
handle criticel technical matters, and often with little 
oversight of their
execution. Professional norms thus 
have 
little influence over activities.
 

The project will aevaloo menpqcmont and implementation strategies toovercome the constraints to 
effective implementation here identified. 
 While

these are 
spelled out in the section on implementation arrangements, 
the
 
following general principles should be followed:
 

1. Agreements should be formalized in iriting;

2. Performance incentives must accompany 
innovations in program


implementation;

3. Efforts tc strengthen horizontal linkages must 
build in clear
 

benefits to the contracting parties;

4. Self-conscious efforts must 
be devoted to ensuring information
 

transfer and exchange;

5. .'l relevant agencies must be ininvolved planning and evaluating


research programs if results are to be accepted;

5. Programs must be developped which accomodate inevitable slippages


betwueen planning and execution.
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7. Technical assistance must seek to 
build up personal relationships
with counterparts and 
other active participants in 
project activities, never
relying on professional ethics 
or rgputation to 
ensure program success.
a. Institutionalization of management systems will 
require constant

monitoring and reinforcement.
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Achievement of project 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
 
perimetgrs, for 
example, represent quite diverse situations in terms of
 
ethnicity, land tenure arrangement, 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 a thorough grasp of the socio-economic
 
context on the part of researchers, including the 
logic of peasant production,

and perceiveo 
constraints to improved productivity. Knowledge of reasant
 
agriculture on the part of implementing agents has often 
proved to be limited
 
and in some cases erroneous.
 

For over fifteen years a homogeneous package of technical recommendations
 
was diffused throughout Niqar. At times, the themes have 
proved inappropriate

to local conditions. Because of this, proposed 
extension themes have
 
sometimes been 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 local agricultural practices in Zinder and

Niamey departmsnts is extremely limited. 
 Some of the themes, which have been
 
better received in southern Maraoi departmerit, were ill-adapted 
to specific

local conditions, too risky uncer the 
current rainfall regime, or were too
 
expensivu.
 

:ven nox, some themes with a commodity improvement focus are being

extended, but are of dubious value when placed within 
the larger context of
 
farmers' ovzrall managment strategies. For example, a single farmer may

typically use a mix of cereal sub-varieties adapted to differing soils 
and
 
water conditions. This is a risk miinimization strategy. 
 INRAN's extension
 
packages emphasize use of uniqug varieties in only 
three recognized rainfall
 
zones. Clearly, a 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,
Agricultural Extension and 
ON4HA cadre now give lip service to socio-economic
 
issues. Nevertheless, 
they generelly percieve socio-economic issues 
as
 
constraints to progressive a-option of 
the technical themes produced by

research, rather than 
a source of knowledge to improve agronomic research..
 

What is needed in the framework of the 
Niger Applied Agriculture Research
 
Project, is to inject more diversity into INRAN's dryland farming systems

research 
oro;ram and into the extension recommendations which result from it.
 
This can best be 
accomplised by the installation of an information loop

between farmers and researchers through a reinforced program of 
on-farm
 
research. However, the 
notion that analysis of the logic of peasant

production systgms coulo 
be a positive input to research is 
a novel one, and
 
one that will have to be reinforced by the social scientists 
and their natural
 
science collea;ues working within 
the framework of the NAARP.
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Niger's currant 
and planned irrigated perimeters and contre-saison sites
 
touch virtually all of the 
main ethnic groups in the country, and include a
 
variety of imported and indigenous water management systems and cropping

techniques. Man' are untested in local conditions. Developing any unified
 
program of applied irriga'fion research 
thus seems not only wrong-headed, but
 
doomed from the start. A more succossful approach will be to adopt a
 
decentralized program specific to the 
needs of different "type" sites. Thus
 
extension of a modified program of 
on-farm research such as that developed by

DECOR, and devoted to identifying "type" sites, recommendation domains and
 
researchable solutions 
to local problems seems warranted.
 

Among the critical socio-economic issues identified by previous research
 
which have impinged upon the 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 gend.;r),

household e:onoic strategies, access to markets, and access to inputs

(including credit). 
 These are the major socio-economic variables which need
 
to be addressed in the design End development of new farm research programs

for the study of both dryland and irrigated agriculture systems, and in
 
designing extension recommencations.
 

Site visits have confirmed the importance of each of these factors,

although the importance of each of them to agricultural productivity varies
 
from plare to plce. The issues are reviewed below. This review should
 
provide a point of depDrtur? for the 
social science technical assistance to be
 
provided to the on-farm research program 
in DECOR within the framework of the
 
NAAARP.
 

Ethnic variables enter into the agronomic picture at three 
levels:
 

1. ExPerientE/
 
2. :nternal social characteristics/
 

3. Etnnic boundary maintenance.
 

Ethnic groL's in 'ljicr vary in the degree 
of commitment to and interest in
 
agricultwre. t on? extrsm? are nomadic pastoralists. The pastoral vocation
 
of the Fulani means that their committment to gardening (e.g. the Tabalak
 
site) or to rice cultivation on irrigated perimeters (e.g. 
Say) is problematic
 
at pest. et some groups have been confronted with the choice of at least
 
temporary conversion to gardenin- or starvation. Such groups are not key
 
targets for builcin; sustained improvemqnts in productivity in spite of 
the
 
national entnus-asm for the "reconversion" of the nomads. Even the
 
cesiraihity 
of ensuring a continued committment to agriculture in the nomadic
 
zone is questionable.
 

At tne other eni of the continuu, certain ethnic 
groups have extensive
 
experience jitn Doth drylpnd 
and irrigated agricultural oroduction, and also
 
have well-cafinec preferencez in terms 
of crops grown and crops consumed.
 
Thus th2 Wogo river peo 
ie ira past masters in the art of floating rice
 

GL
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production. Zarma, in 
the 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. Aderawa Hausa, in the Maggi
Valley region, have selected very high performing varieties of onions and
tomatoes for production and marketing 
in both fresh and dried forms. Servile
caste 
Tuareg in the Air region, have developed the 421 12W irrigation system
for wheat and vegetables, a 
system which has yet to be improved upon.

Gobirawa Hausa in the Goulbi N'Maradi (a fossil river course) and
long-resident Heussa populations of 
southern Zinder, have 
a long tradition of
garden crop production, especially sugar cane cultivation. The Manga of

wiffa, clustered along the bed 
of the Komadougou Yobe, have perfected

techniques of sweet red peppers production and 
drying. They have bacome major

suppliers of "tattasai" to markets in Niger and Nigeria.
 

The very richness of their experience sometimes makes it difficult 
to
introduce new crops or techniques to these groups, especially given the weak
comparative performance of 
many modern methods and the of
low level technical

expertise of extension agents. 
 However, 
such people should be 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 groups 
also plays a role in agricultural research
and extension. The Zarma have a legitimate reputation 
as highly independant

farmers and, when it comes to land 
tenure, for litigiousness. These
characteristics complicate development 
of irrigation land, 
since this usually
entails both modification of land 
tenure arrangements and acceptance of more
collective work habits. Such behavior Poses special problems 
for extension

since resourczs and information are rarely pooled above 
the household level.
 

Persistant social obligations of ethnically distinctive groups toward
former noble o, warrior patron groups 
(such as tnose of smith-caste Tuareg,
buzu and Bella groups toward Tuare;, Kourtey, or Sonvhai nobles) sometimes
 
interferes with thair aoiljty to respect the cropping calendar 
and financial
obligations imposed upon them the
by state at irrigated sites. Respect for
ooligations imposed ny 
the former patrons carries more certainty of long term
payoff than does for
respect obligations imposed oy the bureaucrats who work
 
for the state.
 

Conflict between pastoralists and agricultarists 
over scarce
pasture/garden land watering points
near 
 is another unresolved problem.

Competition for 
resources will inhibit investment in unproven horticultural
practices and well develooment. In this context, it would be well worth
determining whether 
pasturing, fodder production, vegetable gardening, or 
some
combination of these strategies 
makes tne "better" economic and socially 
sound
 
use of these lands.
 

Groups with 
a certein tradition of ethnic homogeneity, without a warrior
tradition, who are secure in 
their land tenure arrangements, and or who
oenefit from long-'staDlishad residence a given area,
in 
 are often easier to
work witn in develooing new agricultural practices than groups which lack
 
these charactgristics. 
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Inter-ethnic land tenure relationships are an important factor in
 
determining the success extending
of new irrigation techniques. This aspect

is discussed below.
 

LaudIoc
 

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 requirements) held by different members of 
the family

(male household heads, female household heads, wives, dependent males
 
etc.). and which are in turn;
 

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

3. the socio-demographic location 
(vllage in-fields vs. village

out-fields vs. bush fields) of collective and 
individual fields.
 

Attribution of parcels on 
irrigated perimeters and on garden sites is
supposed to follow certain general principles. Occupants of the land have

first access to improved sites. 
 In theory, parcels are allocated in function
 
of family size and previous yields. In practice, power, personnel

connections, 
social status and other extrinsic factors play a determinant role

in allocation. Tnese procedures 
often have a negative impact on farmer
 
motivation on tne perimeter, which in 
turn discourages cooperation in
 
scheduling of p-oduction, and ultimately leads cadre to complain 
of farmers'
 
"lack of discipline".
 

Land tenure is ultimately vested in the state, 
but farmers enjoy use
rights of virtually indefinit2 
duration on drylsnd parcels. Supposing that
 
they obey the rules sgt cown 
by ONAHA and/or the local cooperatives for their

exploitation, tenure on irrigated parcels is 
also of indefinite duration.
 
Cooperatives have the ri;ht allocate empty parcels, but
to in practice, they

try to respect the wishes of 
deceased parcel holders, and of neighboring

parcel holders as far as ne allocations are concerned. ONAHA perimeter

directors keep out of allocotion as much as possible, in order to avoid
 
charges of favoritism.
 

When the state appropriates 
land for perimeter construction, installation
 
of research plots, or training centers, etc., 
the real fragility of peasant

tenure 
is made apoarant to ?ll. It is these incidents that stick in the
 
memory. This situation discourages farmers 
from making capital improvements
 
on land on which the state 
exerts outright control, or display3 an interest.
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Land tenure problems have appeared 
on a number of the perimeters along the
river, including newly created systems, as well as at 
Konni I and Galmi. The
problems are of two orders. First, 
there are cases where pre-existant land
tenure 
disputes have begn transfered onto the perimeter after its creation.
This is notably the case 
along the river, and apparently in the Komadougou

Yobe area. Here, competing local authorities who have long sought to
translocate disparete types of 
pre-colunial authority 
over dependent
populations, and/or territory 
into outright possession of 
land in the European
sense, have tried 
to 
extend this control onto the perimeters.
 

Second, there have been where
cases 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 
along the
river. Woman at Namartigoungou for example, have 
been given a rather
unsatisfactory plot 
for vegetable production, but have recieved 
virtually no
technical advice. 
 Those et Karma have 
oeen more lucky in that a large
irrigable parcel has 
been set aide for their use. However, they too need
technical advice and assistance in organizing their purchases 
of inputs and
 
for marketing.
 

5y contrast, women nave 
Ween able to gain access to contre saison parcels
fairly readily, 
as at Falmey or at Koboul, within the framework of an
Africaire gardening projict. In these cases, the traditional women's right
a garden plot within their husbands' fields have been 
to
 

adapted to a now context.
 

A fourth issue was identified at sites where gardening has long been
practiced, e.g., the ?engou 
sweet potato gardens, or the floating gardens of
 sugar cane at Nyakoye Toun-,, 
 the manioc plantations at Mombeina, or at
certain sites along 
the bal!ols Boboye, Mawri or Fogha. Here the space is
almost folly oc:uod and 
firmers may hesitate 
to experiment with innovations

which pose 
risks to their production. Farmers were uninterested in perimeter
development for example, having been 
discouraged by the negative example 
of
 
the Tara perimeter.
 

A final criti:6l land tenure 
issue, perhaps the most general case, is the
authorities' non-resoect of the letter or spirit of the rules 
of parcel
attribution. This occurs bzth intentionally and unintentionally. Intentional

violations 
 common on 

popilations. Casas have 


seem more the larger perimeters involving diverse
 
been reported at Namari Goungou, N'dounga, Galmi,


Lossa, and Konni i, xhera political considerations have affected 
distribution.

Unintentional vaolations were uncovered in many places, 
such as Namari
 
Goungou, Tara, and Galmi.
 

At Namari Gouniou, the creation of the perimeter disrupted 
the system of
land rents controlled by the local 
Kndo aristocracy and 
freed the Wogo farming
popilation from their obligation to pay rent. the
ground Whereas Wogo areas
of the perimeter aristczrecv, and those areas 
controlled by the Bella (neither
of whom have a 
ztrong farTin; tradition) do not. Their seems 
to be problems

witn attempted sabota;s of ocr 
imeter functioning on the part of the
 
disgruntieO K3C.
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On the "contra saison" 
sites, land tenure issues have also arisen due to
 
the frequently heavy handed bureaucratic tactics employed appropriate
to 

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 season resources.
 

In th3 Zarma-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 In
services intervene to improve infrastructure. 

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 research, scientists 
need to build recognition of these
 
factors 
into their on-farm research protocols and extension recommendations.
 

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-perimeter production constrain the validity of available
 
analyses. The 
results of the Ministry of Plan evaluation suggests that
 
inoividual housaholds may 
produce average gros earnings of 77,000 to
 
173,000 FCFA. These compar? favorably with earnings from off perimeter

farming. Isolzted cases of 
very high earnings from irrigated rice, in the
 
600,000 
FCFA range, exist. Gros income from off perimeter production ranged
 
from 67,000 FCF4 to 207,300 FCFA.
 

In considering the economic 
benefits of irrigated rice production,

everything depends upon 
the other resources available to the household. Where
 
floating rice or millet produstion is possible, or when commerce is an
 
important activity 
as at Konni, earnings from irrigated agriculture sometimes
 
provide a lowar return 
to labor than these activities. Where these, or other
 
possibilities are lass interasting, returns 
to irrigated agriculture are more
 
significant to the household, although 
not necessarily greater.
 

In tabulating researcn results for extension, production 
function
 
calculations will need to be 
developed which take into consideration not only

the value of recommendations for increased productivity 
of irrigated

agriculture, but also the opportunity costs related to 
other economic
 
activities. 
 Cost benefit analyses must relate these opportunity costs to the
 
increased labor or input requirements imposed 
on farmers by the recommended
 
practices.
 

ONAHA's monitorin;-,nd-?valuation unit 
is sanguine about the economic 
viaoility of irrigated rice -oduction. Its data show that in some cases,
 
average 
monthly earnir; compare favorably with those of paid laborers governed

by the SMIG, or minimum wage lcws. Net returns 
on irrigated rice production 
of over 20000 FCFA were repcrtsd. 
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However, perimeters have unquestionably 
run into problems by disrupting
household economic strategies, or perhaps more commonly, failing to resolve

pro-existing problems. 
 For example, of the four perimeters studied by 
the

Ministry of Plan in 1954, only 
at Namari Goungou were household food

requirements 
met from combined perimeter and dryland production. Evaluations

of the Ioohamane perimeter, on 
which fertile bottom land previously used for
sorghum production was 
converted to cotton and sorghum production, have

claimed that household food self-sufficiency was negatively affected. 
 Many
farmers at Galmi made 
the same claim about the effect of the perimeter on

their level of food pr)duction. However on the perimeters north of Tillabery,
oryland cultivation has become increasingly problematic and 
as a result,

farmers have turned to the perimeters as their major source of agricultural
 
revenues.
 

Another factor which turned up the
in 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 of
use 

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 presented by the monitoring-evaluation unit of 
ONAHA
rejected these contentions and 
sought to demonstrate that rice Production

provides greater nutritional security 
than would be available to farmers
without the perimeters, and 
that yields per labor input are superior to those
 on dryland agriculture. North of Tillabery, the decline 
in rainfall has
resolved some of these issues in 
fzvor of the perimeters. However, it is

clear that the nature of tha impact of 
irrigated perimeter development on
 
householo economic wall--eing remains an unresolved issue.
 

Dry season cardening is - crucial part of 
household economic strategies in
many areas. Hoxever, th3 radicol increase in output due to new
the impetus

given these crops, has had a negative effect on some producers due to market
price declines. ;or exampla, monopsonistic market conditions and 
limited
 
storage technologies deprass farm gate 
prices for dry 
season onions in the

Maggia region. Farmer recognition of the effect prices of
on distance to
market, competition with Ni gerian produce, and problems associated with

preservation ana transportation mey constrain intensified production in 
areas
 
as diverse as Agzdez (potatoes), tha Dallols (sugar 
cane and sweet potatoes),

and the Magzia (tomatoes and the
onions). Lack of markets definitely limits
potential of wneat production, and may be a constraint to 
the development of

innovative oil and 
cash crops like sesame, sunflower, and soy. Lifting of
such constraints will require a conjoint agronomic, sociological and

agro-economic research and 
extension effort.
 

The Tillakaina perimeter (devoted 
to intensive gardening) has been forced
 
to face these economic constraints most directly. Tillakina suffers from

elevated pumping and maintenence charges (100,000 F/ha) due to the fact it is
situateo on a river terrace 13 the
rn above river, and has been hard hit by
market price declines accompanying increased output on the small garden

sites. Exploitation .)f European markets for green beans has 
been hampered by
market channel length and protective behavior 
of European market gatekeepers.
 



- 8 -


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 reconv3rsion of the site to a national garden crop seed
 
multiplication center.
 

Labor scheduling problems at periods of 
peak agricultural activity are
 severe everywhere in Niger. The overlap beteen seeding and first weeding 
on

rainfed parcels, which is 
one of the critical bottlenecks, becomes especially
 
severe 
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 idantifying major bottlenecks in particular regions, 
and
 
identifying 
labor saving cultural practicns or irrigation techniques, should
 
pay off in increased productivity.
 

On the riverine rice perimeters, the problem of labor scheduling appears

to be particularly severe:
 

1. At the time of the dry season rice harvest which may overlap with
 
dryland planting;
 

2. At the tim? of the dryland harvest which may overlap with
 
preparation of 
seed beds for the rice perimeters;
 

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

On the 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

groin on the perimeter is perceived (correctly or not) to represent a poorer

return to the farmers labor than the off-perimeter crop.
 

On the now "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. Hence, there is 
less of a labor

scheduling proolem. 
 For womin however, their interest in gardening is
 
constrained by their duty to 
oerform otler daily household chores before they
 
can engage in gqrdqning.
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Farmers' seeming inability to 
furnish adequate perimeter labor at peak
agricultural periods, and 
apparant'unwillingness 
to participate in the
collective work 
of canal and infrastructure maintenance, 
baffles and irritates
ONAHA cadre. 
 The PIO and PP teams witnessed evidence of 
these problems on a
number of systems. 
 Hypotheses explaining so-called "labor indiscipline",

consistent with the 
literature include:
 

1) this is a rerction to the wholesale imposition of perimters by external
authorities, and 
or heavy handed management tactics;

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

3) this is a symptom of difficulties experienced by household heads in
mobilizing unpaid household labor to work 
on new 
cash crops for which the
householo 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 cooperative and technical training to senior men, to 
the neglect of
women and younger men. This mathod of 
delivery of information is based on 
the
 
erroneous assumptions that:
 

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

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

This method h-is resulted in a limited diffusion of technical 
information and
passive resistance on the part 
of neglected groups to participate
wholeheartedly in 
perimeter iffairs. Uncertainties 
about the wisdom of
proposed technical themes contributes to resistance to
the participate in

collective agricultural oerimeter work.
 

There are perineters like Moullela, 
Guidan Magagi, and Tillakaina where
farmers have even 
undertaken to 
extend perimeter infrastructure on their own,
as well as to mzintain the system. However, at the first site it is also
apparent tnat farmers 
employ airicultural practices that 
are not only

agronomically incorrect but 
wasteful of their labor.
 

The locally initiatoa garden sites Bengou, Nyokoye Touga and Saboula
at 

(Falmuye), or Momb9ini, 
Kaboul (Birni N'Saoure) are well-maintained within the
limits of farmers access to technology. In successful cases, 
technical

innovation seems be
to a matter of simple intensification of 
prior practice.
Access to technology, rather than labor shortages, 
seem 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, Ojiritawa, or Moullela.
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The stated objective of the SOCIETE 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 gardening sites are 
to be initiated and executed.
 

The Societe de .eveloppement is however, very young. 
 Among the general
populace and 
cadre alike, there is considerable uncertainty about its roles

and prerogatives, and there is 
evident 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 stiflle the

popular voice. The dynamism of the various organs of the Societe de

Developpement remain to be 
determined in particular contexts.
 

Applied research 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 were traditional focii for struggle 
over
 resources 
takes place), perimeters and the garden 
sites have become a new

locii for negocietino 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 
exquisite 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.
 

Considerable local innovation and evolution of authority has 
occurrd on
the perimeters. Perimeter management committees play the 
role of intermediary

between the village cooperative and the farmer/cooperators. They vary in the
 way they function depending upon the extent to which 
the officers also hold

other local positions 
of authority: cooperative officership, chief,
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 other hand, for
the more effective management results. The absence of
political checks and balances in 
Nigerien bureaucracies accounts for this
paradox. A charismatic resoonsible leader can 
thus mobilize the perimeter to
action; where and
o corrupt s?if-interested 
one can create unhappiness, and
resistance among fzrmer/cooperators to acceptance of technical 
interventions

in agricultural prectic;. 
 This is so because practically the sole constraints
 on the behaviour of the coo)erE.tiva come from thp top down: i.e., that the
perimeter maint3nance fees are collected, and that the 
technical agents be

able to present credible 
accounts to their superiors.
 

*-i:i 



ONAHA or Agriculture Extension Agents have 
some interest in developing

working relationships with cooperative officials 
(on perimeters and the garden
sites, respectively) since 
the latter often know more about the 
social milieu
 
tnan the techni:al agents, and the 
agents must depend upon 
them to implement

successive phases of 
the egricultural or 
marketing campaigns. They have
little means of coercion at their disposal, nor any particular means of
rewarding the officials. Wnen they 
are lucky enough to deal with effctive
cooperative officers, they 
mzy (in return for 
some degree of labor discipline)

sometimes 
avoid policing cooperative management practices 
that the outsider

might deem questionable. 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 the 
on-farm trial and extension program of NAARP.
 

Effective 
social controls which prevent conflicts from occuring are most
easily estaolished below the village or coop level (i.e. at the level of 
the
irrigation unit on the perimeter or the garden plot 
on the gardening sites).

;eciprocal labor exchange between 
extended family members 
facilitates respect

of watering schedules or apolication of technical themes. 
 If the GMP or

garden section head is a senior 
family member, technical directives passed

down oy him are mere likely to b? 
obeyed than otherwise, field operations
performed in synchrony, maintenance charges paid 
or made up with interpersonal
 
no cost loans, etc. 
 There is some incentive for farmers to follow the 
lead of
sector heads, since the 
latter can sometimes shield farmers from formal

admonishment 
for breaking parimeter rules. 
 This is especially true if the
sector heacs can establish a tradition of 
ensuring discipline as defined by

the technical agents.
 

Resource m1nagem.?nt 
above the parcel or irrigation 
unit level is sometimes
problematic for 
local fzrmers, especially 
when authority is contested.
 
Farmers and agents sometimes welcome 
the intervention of outside 
experts in
regulating 
certain disputes aoout technical matters or forestalling them.

Ratner 
tian face endless disputes about whether so and so took part of a
porcel or took more his
then share of water, or did not do 
his share of well
 
or canal maintenance, farmers sometimes orgfers have
to rigid unambiguous

directives imposed from on Some
ni;h. cadre fear that without this sort of
 pressure, farmers 
would begin to cheat on the rules, especially if the rules
conflict with household labor Ellocation goals, risk 
avoidaice, 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.
 

Arramgments for inter-institutional cooperation 
are few, and cadre have
little motivation to build inter-institutional linkages. 
 The only existing

structure of inter-institutional aojudication is 
the administrative authority,
whose interference 
in local matters (being unpredicable), the cadre, the
 
customary authorities, the cooperative officers, 
and the farmers seek to
 
avoid.
 

In general, conflict occurs when 
tho goals of interested parties in the
perimeters or sites conflict, 
or when the operation of constraints on one
 
group threatens the reelLzation of goals held by 
other groups. Conflict can
De avoided by carifil attention to resource allocation, economic return, 
and
 respect for 
local systems of cuthority and decision-making. Site specific

on-farm research should 
seek to clarify and find solutions for these problems.
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The result of 
the absence of inter-institutional 
linkage and litioatiol
 
resolution machanisms, is a diversity of context-dependant political responses

to particular organizational problems, which 
can have unpredicable impact 
on

agronomic practice and even 
the best programs of applied research and
 
extension.
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Agricultural sciintists ar3 trainad 
first 3s g~neral biological scientists
 
and than spaciali.o in 3 disciline. They than begin 
to work with a specific
 
crop or crops in their rosearch disciplina. The tendency is to immers3
 
oneself in that disciplin? and crop to tne axclusion of 
others. This approach
 
must be strongly discouraged in tha INRAN 
rasearch program. If research is to
 
help resolve the major constraints of th) producer, then it must oq

interdisciplinary in scope and appliad in practice. 
 cor each major commodity,
 
INRAN ust develop a taom approach to 3ddressing major research tooics.
 

The following section presents a JgQ0:l-CT olan 
for developing a
 
comprehensive, interdisciplinary INRAN agronomic resgarch program 
for eac
 
major crop. Inforiation prisanteod includes (1) a description of 
the
 
importance of tn crop in Niger, (2) present staff, (3) a summary 
of ths
 
current 
resea3rch pro;ra~m, (4) long-term staffing objectives, (5) suggested

future research sites and, (t) a suggested int)rdisciplinary program 
of
 
research 
to includ3 breJingt, agromomy, entomology and oathology. Tha order
 
of discussion of 
crops will be millet, co-apa, sorghum, peanut, rica, maize,
 
wheat and vae;table crops. Researcn are
thimes identified in order of
 
priority.
 

A. MILL;T 

Millet is tni most r?sistant drought stress 311
to of cereal grains. It
 
is the best adaptad to conditions in Nigar 3nd should be groan in the lower
 
rainfall zones. It i tha most widali grown cereal in Niger, on
sown 

approximativaly 3.3 million ha:taras annually, (sea Table 1.) The only
 
country in Africa 
4ith more 3rea in millet is Nigeria ahich 3vgragas 4.1
 
million hectare; 4nnually. San-li3n and ju3-Sahalian Africa plants 14.4.
 
million hectares of parl millet 
3nnually which is the largest concentration
 
in tha worla. Yields of millet 3ra loa .aorldmije, and Niger is no axceotion,
 
with average annual yields of aporoximitgly 460 kgs/ha.
 

1. ri2I .a20 . consists of tnree millat breedrs. The breedar at

Kolo is also station director and 
thi tuo br3?ders at Tarna ar2 Associate
 
Director of tna 
station and Director of pilot projacts, re3p3ctivaly. There
 
is no agronomist, however 
th? second breeder i also in charge of tha agronomy

trials sent 
from Kolo. Thera *ra too many scientists involved in breeding 
of
 
millet, all 
of whom 3re suocosid to b3 following thi same research guidelines.
 

Thera 
hss been a strong 3iphisi: on studying, purifying and distriauting

local varietiis. -oxevir, 
tha locz! varieties are hetoro;ineoue, and some of 
them are also susceptiole to insacts and disiasq3. They should oe raplacid by
higher yialding, m:r? pest risLstnnt cultiv3rs rali3sad in tni garly 19i0s. 

/, 
., 



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

:Rafer to Taoli 2 for inforniation on rainfall zones, yiild potential, atc.) It 
is the braadar's rasponsibility to provid3 Mo and Mi saed for multiplication 
and also to advise on stopping multiplication of susceptible or less 
productive variatigs. Tha list of vari?tiegs in Table 2 is too *xtensiva for 
the present multiplication structure. 

There is an antomologist at Tarna involvad in administration,
 
classification and dir3cting tuo assistants in fiald rsearch. He has little
 
personal involvement in tne field. 2inally, th3r3 is also a pathologist
 
stationed at Tarna,
 

Niger neads only oni full-tin? 3cintist in millat br.ading. This breeder
 
should o~tain a Pn.0 dar in Drading and janitics and be rasponsiole for
 
all phases of hybricization, selection, evaluation, testing and initial
 
multiplication. acausa of thq anvironmental and 3cological diversity within
 
tne country, a junior "33lectionar" who has raceivad snort-tern training at an
 
international center, shoild o located at Kola in the long-term. He would
 
manage the oraacing nurserias for tha 33nior breader. The Qidi staff
 
directing tha intaroisciplin2ry research in 'iillat at Tarna shojld be:
 

Millet 5readar - full timi Research Assistants 

(Kolo and Tarna) 
Cereal Agronomist - part tire in otmer crois Research Assistant 

Entomologist - part tini in otnar cro s Rgsiarch Assistant 

Pathologist - part tire in othar croos Resaarch Assistant
 

With the axcition of tna oreeder, the itner scientists will also o3 
involved in sinilar types of resiar:h on a coooerativ? basis with cowpoas, 
sorghur and paanuts. Rafir to the snort tirn st3ffing ;lan in Table 3. 

The rapr.)sntativ3 itations, substations and points d'appul of IN;N where
 
testing of millet should o conductd under conditions similar to those found
 
in tha major producing zones includ) :
 

a) eastirn re ion: Tillaoiry, Ou3113 , Kolo and K31apati;
 
b) iastern rj7on: Konni, TAria, 4M ,-ri3 and Oiffa.
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4. azrbQL
 

a.
 

- Tne progran of genetic inprovemint by comiposites and sthetics should 
be continued; howaver, recommend introducing more new genetic diversity into
 
the populations. Testing of 51 ganaration material is encouraged. Introduce
 
neu diversity in first year of the project. Selection will require six to
 
eight years Defore yield tstin'g can b3 begun. Progress should be measured by
 
the nunber and quality of Populations 3dvancid.
 

- 6ncourag3 closa cooperation with !CRISAT to obtain introductions from 
various locations worldwide, and to ooserva and salect additional parents for 
hybridization. Request garm,)13s1 through ICRISAT, millet CRSP, regionally. 
Progress can be measured by a raview of the nuvber of new accessions obtained 
yearly for fiva years. 

- Emphasiza selection for 3arlinas3 for lou rainfall, stress areas;
 
Select early parents and hybridiz3. Progress can bg assessed by tallying the
 
nunoers of crosses and PoPulations se;ragated for earliness being evaluated
 
annually.
 

- Oevelop a -creening tast for selection of ganatic tolerance to high 
temperatures and drought strass. Surest usinj continuous high temperatures
 
during early plant oevilo'3ant with s'uJ,)lamantal irrigation, than aliminate
 
tha moistura, followed by neasuring plant 3urvivel over tire. This can be
 
done during tha hot, dry S3o310. 5ug;3st devqlopinq material cooperatively
 
with ICRISAT to screen lar-e n41,oor of accessions. Progress can ba measured
 
by detarminin thi nu,-rs of !ccssions scre ned 3nd 3dvanced annually for
 
further evaluation.
 

- Continui dav lopin) and testing short r, dwarf millets for intercropping 
systems. Cross toll varieties x dJarfs . selct dmarfness for intercroppinl. 
Progress can o2 measired by detarmining thi numbers of crosses ij segregating 
populations.
 

- Selection of cold tolrnit genotyois if millat for off-season 
proauction. Sug]est screenin; a xidely diverse coll3ction of g'rmplasM at a
 
location known to navi cold wint3r tameratures. The best oerforming
 
accessions snould oe continued over 2-3 y2?rs in trials 3nd used as parents,
 
if improvement is required. Progress :an b? measured by the numbers of
 
accessions screened, silactd )nd u~ad as parents in crosses.
 

b. AC20QTX 

- Stand stabliinmint is a -i3jor constraint to increas)d yield potential 
in millet. Applied field research .noild syst3ati:lly Address the following 
variables in different ecolo)ical zon)s in order to rasolve the problem of 
stand estaolishmint: 

a) Prop er d at3 of see un ;
 
b) Proper deotn of mcing;
 



c) Proper rate of seeding to raduce thinning time and sled loss;
 
d) Influanc3 of varying qu3ntitiqs of stubble per hectare on soil
 

structure and availaDle soil 
surface moisturg.
 

a), b), and c) Variables should be evaluated in first year of
 
research across ecological zones. Progress can be determined through a review
 
of annual resarch data.
 

d) Accuiulati varying rat9s of stubble 
in years 3 and 4. Progress:
 
Measurements of soil structure and 
noistur).)
 

e) Effect of varying row nurnoer and harvest of fodder with the
 
objective of lavin, 3s much stubbla as Possible on tha surface. Th3 cowpea
 
vines are cut for foragi and soma millet foddir is 
cut for forage, fuel or
 
building naterials.
 

Suggested comparativa trials ara th3 following; let M z Millet row. C
 
Cowpaa row. and X) = Rows cut 
for vines and fodder.
 

.4 9M M M M M 

(x) (X) CX) (X) 

Vs. 

M M 4 C 11 M 4 C Ug J: Recommendation 
X) (X) (X) (X) is to laave as much M 

fodder as possible 

Vs. 

M C M C M C M C
 
(X) CX) (X) (X)
 

Tha standing fodder as stuoble3il 1 sirvi to control wind and watar 
erosion and should improve soil surfaca structure ovar timi. The
 
recommendation is to 3eed b.3tween tna rows of standlng stuoble.
 

-5stablish trials as outlined. Prograss can be measured through results
 
of stand e3taolsnient and diff)rencas in soil 
movamant across treatmants.
 

t) Compara stand establishnpnt and yiild response to planting on 1) ani.,al
 
traction built rid)as vs. level surface and 2) anim3l drawn row seeder vs.
 
hill planting on tni ridges. 
 Jevaloo the four variaolis in replicated 
experiments. rncroveaents in stand )3te)li shmnt, olant d~veloomant and yield 
results comdrisa m asuris 3f projriss. 

- :valuate resooni3 in millat r:)duction and jatar usa afficianzy (WUE)
 
wlitn varying rtit. af pnospnorus (?), rati; lnd tin) of nitrogen application
() and NXP intiractions. ipl13n* ixoarLnint 'itn suggested variabl)s.
 
Yield response; 
 statiitical )nalysis if ' x P interactions -s Well 3S 
results of :l;nt S soil aniyly;i3 for 4U-: orovidi miasures of orogress. 
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- Compare 
the placement of N and P for optimizing use. Suggasted

variables ara:
 

a) General broadcasting;
 
b) Broadcasting over the hill;
 
c) Sidedressing 
to the sida of the hill;
 
d) Placement of small quantity with 
the seed in the hill or row.
 

Establish experiment with four application variables 
x 4 raps. Progress is
measured by yield response 
and plant davalooaint recorded 
in results,
 

- Comparativ3 trial for imiroved soil 
org2nic matter contint using 
the
 
following treatments:
 

a) Raiainin; stub'le only as check;
 
b) Millt stubole with 10 kgs ur3 to 
offs~t the affect of stubble; 
c) G3r3n Tanur e croo turned undar; 
d) Barnyard manur-. Establish variables in reolicated plots and


uniform croP. Masura yield 3nd C.M. content through soil analysis over 5
 
year period.
 

- Assess crop loss Jj3 to hiad 5orer ('ID@y l1~2uo2l1211) by masuring
time of infestation and prevalence in 
tn) hiao; Collact data on number of

infected heads during th) season and copar3 yi)lI differancas from )quivalant
head 
sizes of infasted vs. nn-infestad. Tiis ill require 3-4 s)asons of
 
data collection.
 

Develop
D exparimnts 
uith method of chemical application using diffarent
 
spray techniques. 
 :t has :33n sug;stad tiat 
th) larvae can b3 killad whan
 
inside the 
head oy using high volume sprayers. Resarcn should develop

various spray 3pplications and chemical dos-ge;. Ucasura progress oy

evaluating 
tnj numbers of insects remaining 3fter various tra3tments.
 

- Undarstand tnj lifz cycl)s 3nd divilo3 biological or chemical orocedures 
for the other important insects that attack rillit h)ads such a s¥Xq ry

k9l IC (red battla grain suckr), O 
 (la-ji beetle eating
anthers and flojjers) and 2- (beetle eting antners and
 
flowers); Oasi;n nathods for control of 
th3se insects. Progress: Data
 
collection to compar) 
ietn:Js :ontrol.
 

-Oevelop exp3riments ising 
bto logical and cheaical variabls to control

the stem borer ( i .c 
 ) Also control mesures for 21j 
gjjOlL2Cj 
 (leaf aztin; i13)ct). Selc:t ocrasitas for insects 
and apply
control 
vs. varyin; nunbers of :2riit); in 
caaes. Test cnemical treatments
 
of diffarent rat3; vs. control snould 'i carried out a5 jel. Prograss is
 
measured by the succ)ss in rediction if insect past;.
 



- Evaluata the millat stovar to dat~rming if in3ects are being harbored in 
a resting staga which provide naw infestations. If sop develop control 
measures. Collect random samplas of s9ctions of stubl) lying on fields at
 
varying periods during thq off-season. Incuoata them and observe if any hatch
 
of insects. Progress may ba measurad by the positive or negative
 
determination of the presenc3 of insects.
 

d. 2410212
 

Stidy tna Cjg2. in viaw of finding biological or gnetic control
 
metnods. S:raan lorge number of diversq accassions in heavily infested Striga 
area. Obsorve genatic rasistance and signs of natural predators. New
 
accessions witn r43ist3nca or evidance of resistanc? to striga vill provide
 
evidence of progress.
 

The second most imoortant crop in total cultivated area in Niger is
 
cowpea, avara;ing 1.? million nectares annually. Since most of the cowpeas
 
are intarcrooped witn ille3t, and there is thra, tieas as much millet as
 
cowpea, approximativaly one-third of th) millet area is intarcroppid with
 
coWPea. Cowoa3 3rr 3aing produced 3ithar for forage or for griin. Cowp4as

generally adapt oettar to nignar tamp)rtur35 and Lowar rainfall conditions
 
than most of the lagumes. Several of thi varieti listad in Table 2 bes can 

groin in re;ions navina only 3)] in of 3nnual rainfill. Also nota that there
 
is a wida ran;2 In 1)n-tn if 1roath cycli fr-on 39,d rng to harvest.
 

1. c . for cowuz3e consists if one brader who is also 
thi Head of tne Daoartment of Agrononic 5e3r-ch of INRAI. Presently, ha is 
being assistad oy res)arcn assistants Bt Kolo 3nd Tarna and agronomic support 
from the PARA 3,;#-on niSt. 

2. Ec22iI ~ 2C2q 

A full timQ or-cdar is naedaz for coue;) and should 9ventually obtain a 
PhO degree in oriaing and qan)tics. He shoild diruct 311 research in 
hybridization, s liction, 3V3lustion, tisting -nd or-li.minary nultiplication.
 
A Junior salectionir, given snort-tarm trainini at an international center,
 
should be assigned to Tarna as 3neen ii Taoli 3. H) would raceiv? all
 
protocols and axparimantal 
ssd from ti4 annior br-cder and would conduct the
 
research as instructed. In the immadiate futur, the staff directing the
 
interdisciplinary risearch in cojpea -itKolo should in:lud)
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Cowpaa broeder - full time Ras~arch Assistant (Kolo and Tarna)
 

Legume Agronomist - part tim3
 

Entomologist - part tinq
 

Pathologist - o3rt time
 

All scientists, ax:ept tha braeder, will b4 involved in similar
 
cooperative rasarch with millit, sorghum, and p33nuts.
 

There are a number of INRAN locations where cowpoas have been tested in
 
the past. It is zu;]qsted that roiaar:h on eight sites that represent the
 
major cowpea proouction are33 vould ba ampla. They should be:
 

a) Wastarn r3]ion: Tillaocry, Ouallam, Kolo, 3engou
 
b) Eastrn ri;Lon: Konni, Tarn3, Marla, Oiffa.
 

a. cjjiji 

- Selection for 3arly maturation in cogpea fcr limited rainfall areas
 
should 
oe a 3riority. To dqtqrnin3 progress in this research, make an annual
 
revi9w of n nber3 of cross?3 and s3ragatas for lifq of the project.
 

- Selection for tolerance to haat and moisture stress in diverse garm
plasm is a second priorit/. Tnis 4oild inorov3 variatal stability. Evlu ata 
by the numoer of salections 3dvan:ed annually. 

- Selection of r.enotypes uitn cold tolerance to adapt to winter crop cycle. 

- Selection for indaetrminate flcar type for longer season when raquired,
 
and for bettar recov3ry ability after drought stress, atc. Number of
 
selections maae and rati 3f 3dvancement toward usi as varieties are
 
determinants of progress.
 

- Encourage INRAN to obtain diversi cowo3 girmplasm from ICRISAT and test 
it for desired agronomic, disi se and insect resistant characters. 
ICRISAT/IITA oraeding objectivis include incorpor3tion of resistant gones to 
the major insact pasts of coup)as. Tnre 3r? 12,000 accessions in th) world 
cowpea collaction. Soma will certainly b of interest to Niger. Moasurg 
progress by the ntnTibr and origin of introductions and new oarants annually 
identified. 



b.
 

- Continua yield trial tasting on resaarch stations, on-farms and in
 
collaboration with ICRISAT. Evaluate results, statistical significanca and
 
coefficient of variation. Review annually for lifa of the project.
 

- Oesign axperiments to measure the watar usa ifficigncy, light 
interception and com.patitive ability of spreading (prostrate) vs. intermediate 
vs. erect growth habits of cowpe3i. Measur? dagree of WUE with variable grown 
cover due to dagree of vegitation. \)view annually for four yaars. 

- Evaluate thq influqnc3 of cowp3as on millet and millet on cowpeas by:
 

a) Rotation of sole crop vs. intarcrooping for optimization of legume
 
affect in variable rainfall zones. Comoare plant developmqnt and yield over
 
rain fall zones annually.
 

b) Geomtry (plant structure) of cow )a with prostrata, int~rmediate
 
and erect vina and of tall and djarf millat cultivars. (Determine which
 
combinations of millet arid cowpea ara ost compatibla and non-compatibla.
 
Conduct for 3-4 years.
 

c) Shading influenca of millet on cowpaa yields. Use heavy canvas,
 
wood or metal shelters to reflect light for virious time oariods 3nd m3asure
 
transpiration and photosynthesis with and jithout shade. Design shade and
 
record lavals of transpiration and photosynthesis with and witnout shade.
 
Conduct thase 3Apariinnt ovar the lifa of the orojact.
 

a) Pnotosyntnatic activity comparid to nitrogen fixation rato of
 
cowpeas being intercropp9d. Maasure both resonses with cowpeas intercroppad
 

and in sole crop stands.
 

a) Application of phosohorus to thi cowp)3 crop to 4valuate the
 
effect on the millat crop. Evaluate whther nillat is responding to P in
 
cowpea rows as comparad to nillet in sole croo treatments. Compara results
 
over a two yaar periol.
 

c. ~~DLg
 

- Develop qxj)rient3 to determina tha best timing, dosaqa and time of 
application of tha chemical for control of tnriPs ( IQZWC2bCIQ._J Ij). 
Also screen for ganatic resistanca. Measuri tna r~spons3 in controlling th3 
thrip infestation in tha different treatments by counts, daiaga and final 

yield. Review r)sults annually. 

- Determina time of chemical applicatloi to control the virus transmitting 
aphid (4ja .ICg 1%LC.). Also ;:rsin for gan)tic resistance. Measure degree 
of reducing aphid po)ulations. Reviaj rasults Annually. 

- Screan for genatic resistanc? ?nd exorimant with ch?nical control for
 
the grain wavil (oruche; wiW O2gw2Cjw}Iy) wnlch attacks and
 

parforates ;rain. Measura prograis in finding an 3ffective control in stored
 
grain. Raviaw annually for five years.
 



d.
 

- Study the mode of infection and 3ossible control of the bacteria
 
sp. Xj2oDSg1a). Raviaw th3 methods proposed and
tested. Determine progress achieved to date.
 

- Determine a method of evaluating cowPa3 germolasi for tolerance to
 
SjCjgj.ijg. Assess methods used 
and nuvbers of new accessions tested annually

to determine rasaarch progress.
 

C. sgaidud 

The third ranked crop 
in Nigor (based on area sown) is sorghum, which is

planted on 1.1. million hactar3s annually, as noted in Table 2. Sorghun

normally has a higher yield potential than 3ither millet or coWpea, and is

recommended for regions having higher 
annual rainfall or irrigation. Th?
 
local population prefers millet, which has 
a mor- desirable flavor than
 
sorghum. The flavor in sorghum is influenced by level of tanins in the
 
seadcoat. As a result millet has movid 
into many higher rainfall zones that
 
are better adapted to sorghum.
 

1. . includes a sorghum breeder who also
is the
Director of 
tne CNRA Tarna risaarch station, and the expatriate sorghum

breeder who is also tn? 
acting Tam Leader for th3 Purdue-Alabama university

scientists in Nigar. The latter also 
represents INTSORMIL intarests 
in

Niger. 
 Tnera is on3 r3search 3ssistant in Tarna and two assistants in Kolo
 
supporting tna 
oreading r33jarch. Thiri are no agronomists working with this
 
program.
 

2.
 

The futura of th) sorghui orasding program in Niger is in doubt. The
 
present Director at Tarna is leaving for four years of 
study toward a PhD

degree at Purdue University. Tne a.%atriate braedr has asked to 
move out of
 
tha sorghum position to spend full-time as Tiam Leader. Purdue has 
bean
 
searching for a replac3mant expatriati breeder 
to direct th? sorghum breeding

program at Kolo. None nas be1n locat.)d to date. A Nigerien sorghum breeder
 
is sorely needed to fill th position vacated at Tarn.
 

The project design team rq:ommands that no ixpatriate breeder be sint to
Niger to take the place of a Nigerian scientist. The expatriati breeder will

houever coordinate breeding progr ms to whish Nigerian breeders 
are assigned

and are active in research. It is recommended that ona of tn3 thre millet
 
breeders be transferad to th7 
sorghum breading orogram. A junior sile:tionir,

following snort-t3rm training 3t an intarnitional 
center, should ba assigned

to monitor 
the sor;hum ora'ram at olo. Tne n)ir term staff directing the
 
interdisciplinary r2siarcn 
on sorghum at Tarna ihould be:
 



Sorghum bradar - full timn3 Reearch assistant (Karna and Kolo)
 

Cereal Agronomist - part time
 

Entomolgist - part timi
 

Pathologist - part time
 

All scientists, 3xcapt thp breedor, will be involved in similar
 
cooperative research programs for millat, couP93s and peanuts.
 

Testing sitas presently being used for sorghum research trials adequately
 
represent th3 zon2 of conarcial production. Thisa locations are:
 

a) 43starn region: Lossa, Kolo, Bangou and Kalapate

o) E3astrn ralion: Konni, Tarna, 43garia and Qiffa.
 

4. aj2C.~g2j 

a. M-Iclglioi
 

- :valuata tha 5,]0 Nigeriin aCC?53ions in the following annual rainfall 
environments: 3J -mnm, 600 mm , mf, and on dune, wall-drained, river 
recession and pudolad ha3vy soils. All av3ilabla commercially cultivated
 
varieties should oo includad in thasa tists. Tist varieties ovir two yaars 
and two replications using thre roj plots. AdaPted genotypes should surfaca
 
by location. Raviiw the locations 4hara t~sted, data collacted on eacn
 
accession and salocted intarit further and
tnoae of to reearcn exton3ion.
 

- Continua tn2 population imorovemant orogra-m usin; random mating and
 
recurrent Balaction natnols. 3iscontinue p'esent hybrid sorghum brading
 
progran since tn pr3Qsent breeders ar? leaving the program. Tha seed
 
multiplication program will not ba abl) to :onsldir multiplication and
 
distribution of hybrid sorghum or millet varieties during the 
life of tha NCR 
project nor NAARP. A limit?d scientific affort should continui to devaloo 
available Parant3l material, and to s?lect local 3nd introduced segregation 
populations. For evaluation purposai, revica numbers 3f differant populations
 
devaloped and salrejating oopulations advanced 
ovary tao yaars. Ten years are
 
required to r?3cn multiplication from thi original cross.
 

- Continue various inn3rit~n:? studies for ]enitically controlled 
charactars of sorghum. Sivar.l 'i;rien and U3 graduate students are already 
involved in fiall ri;aerch stuaii;. Reviaw the dat3 generated and results 
publisned bi-annuelly/. 



b. ¥
 

- Continua the various variatal yield trials d~signated for specific
ecological zones and disaas3 and/or insect ?valuation. Evaluate rasults, 
statistical signifig nci and co)fficiant of variation. Reviaw them annually 
over the life of the Projact. 

- Develop experiments to measure stand establishment and water control in 
high rainfall and under irrigation on heaviir sails. The variables examin4d 
should includa furrow vs. tiad-ridga vs. level surface. Stand establishment 
is also a common probl)em .ith sorghun. Rasq rch on this theme has been 
initiated at Kolo. It should be axpandad other research stations equippedto 
to develop thas2 variables. To mea3sure progress, 3valuata olant numbers and 
yield responsi among tha variables being tasted. Rqviaw annually and continue 
into tha second pnas3 of N44RP. 

- Study tha influanca of pnosphorus (P) and nitrogen (N) fartilizers and 
the NXP interactions on sorghun production and jatir use efficiancy (WUE).
To evaluati reviaw tne statistical analyses of these variables. Continua tha 
program for three yoars.) 

- Evaluate tha affacts of datas, rztes and deaths of seeding sorghum for 
optimum stand astaolisnnant. Sorghum, like millet, suffers yield loss from 
reseeding to ootain proper croo stands. To measure progress in this program, 
compare results of stand 4staolisnnsnt and yi)ld across treatments. Ravie 
rosults annually for 3"4 years. 

S
Study possiol4 tachniquas, eitner g)ntic, cnemicl 

being studied 

or biological, to 
control tha following insicts causing damaq) to sorghun, a) stam borer 
( QQ~ 
(A~~gQg 

_ O 
and 

) 
head 

hassian fly 
bug (:1Y1112 

(320 j 
or C23Y2MJ1) 

) stem 
The 

fly 
latter is 

oy a post-doctor] student fror the US at the Tarna station 
during tna present crop seasor. To evaluate this orogram compare the -methods 
being applied and analyze tn? data being accuiulatod. Review r3search results 
annually. 

d. Eab2I2y 

- In cooperation xith the breeder, develo, a collection of local and 
introduced sorghum varieties knoan to have resistance and susc3ptibility to
 
long smut 
 . Cross thesi parents and ooiirva the F1 
and F2 ganeratoni to Jatermin? genetlc inheritance of th3 character; thi 
breeder can maintain the re3istant 3roggny in tie breeding oro;ram. (Ooservi 
tha nunbgr of accessions 33elctOa and degree of r9sstanca.) 
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0.
 

Peanuts ara ranked fourth in importan:a among major crops in Niger, being
 
sown on 100 to 150 thousand hectares annually. The central and eastern
 
ragions ara tha primary producing zonas. Average yields are vary low (200-3 0
 
kg/ha) for the varietias prosintly baing grown, and substantial year to year
 
fluctuation in acraage indicatis 
tha prasenc3 of somq agronomic problems.
 

1. eC21 U . f for peanuts consists of a peanut reedar and a research
 
assistant locatid at Tarna. This is a good location for th3 main breoding
 
program.
 

2.
 

A peanut selactionar, after short-term tr3ining at an intarnational
 
center, should 
b3 placed in charge of the peanut breding program at Kolo. As
 
for the previous crops, the protocol3 and oripared experimental nursery seed
 
will be sent from th3 senior breeder, and th? axpiriments in the wzstern
 
region will be conducted by the salectioner.
 

For the iminaJiat3 future, tho staff directing the interdisciplinary
 
research on paanuts at Trn3 3hould includ3
 

Peanut breeder -full tin? R3search assistant (Tarna and Kolo)
 

Agronomist - Legumjs part time
 

Entomologist
 

Pathologist
 

In addition to the breeder, rspris3ntatives of the other disciplines
 
should provida research supoort in tooic s rlatini directly to their field of

aexportisa.
 

3. Testing 3itas for peanut7 era:
 

a) Western ra;ion: Kolo, 37ngou
 
b) Eastern rb;Lon: 
Kawara ((onni), Maradi, Magaria. Thase locations
 

are all within thi tsohygtas of 400-733 mV 3nnu31 rainfall racommended for
 
peanut production.
 

a. azj. 13l
 

-Continua soliciting introJuctions froi ICRISAT, Pennut C'S s -nwithin
 
the ragion for initial screonin. nurs3ries. Evaluators should obsar) the
 
number of newly ala:tqd )zrents in hybrids. qavtvw tn3 progr3m av2r, two
 
years.
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-'Oevelop F1 hybrids and silect individual plants using the padigrea
 
system from tha F2 g~naration onward. Evaluators should observ3 the nutbar of
 

crosses and segregating populations advanced.
 

- Select for early maturation for lowar rainfall regions. Review the
 
nuMoer of crosses 1 3aeragijtas for 3arly maturation advanced in the program.
 

- Salect for drought stress by early and lats planting dates in the lower
 
rainfall zone and for good stand astablishment. Asess progress by
 
determining nunoars of selections with good stand establishment results.
 
Review the progran annually.
 

- Select for ganotyoas having tne characteristic of clinging tightly to
 

the vines for 33a in Pulling jithaut loss of oops. Assass the number of
 

populations provgn bettir than the local control, and reviaw the program every
 

two years.
 

b. agC22:y
 

- Continua adaPtation yield tests for 3elacted advanced lines and
 
varieties. For avaluation puroosis, assess nunbers of locations, statistical
 
precision of data and improv3d lines vs. local control, and revi2w risults
 
annually.
 

- Evaluate the throa r2com)ncd cJltivars, 55-437, 47-15, 23-236, and 
several of the more promising nea selactiins at variable, xithin row spacings 

of 2J to 60 centinaters, and the standard 70 c, betwaen rows. Miasura nunbqrs 
of pods and total yield. To ,m isra 3rores3, review the results of pod 
nufnoers and tstal yielos/plant and yiald/r3 annually. 

- Compare tnr33 rates of phosphorus, high, recommended, and low in a
 
replicated eAperiment using tna ni;hiast yielding variety and oosarva
 
differences in yiela, percent3ags of protein and oil content. Evaluate tn3
 
yield results and pracision of tna res3ar:h to det3rmina progress.
 

- Develop a similar 9xp3rilnant as the orevious ong, but substitute
 
nitrogen. Evaluate the sam3 param3ters. To neasure progriss, evaluate the
 
yield results and orecision of the rg;iarch. Jitarmina oconomics of hiqher
 
rates of N.
 

- :valuat4 Dvailiaole ar-mplasm for r sistanca to the rosette virus carried 
by aphids . To detariin) )rogress, revi3w the nunbar of 
accessions avaluoti 3nd number iosarvad to be resistant. 

- Jetarnina tne tile of major infestation of the 3ohid and evaluate the 
effect of timely -arlying 1.ith iniecti:ide;. (Revie. timing of triatments and 
levels of control. Dr)cisiin of ltrmini leval infection.J.piicatxcns of 

Review oi-annually.)
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d. Ed~lb2g29
 

- Evaluate tha germplasm for level of infection from Carcosporiose and 
rust diseasas 3nd provide the resistant parents to the breeder for 
hybridization. Determine number of accessions evaluated and results obtained 
every two yaars for evaluation purposes. 

E. aic: 

Although the present area of ric3 b3ing sown is only 20 thousand hectares
 
annually, tne GON sejks to greatly expand this area in new irrigat3d

perimeters along tha Niger river. Rice production is divided into a main crop
 
season when 13 thous3nd hectares is olantad and th3 off-season when 7 thousand
 
hectares is planted. Tne rice aria is also divided betwe3n approxiratively
 
6000 hectares of paady ricq grown in shalloa wat3r on diked parimeters, and
 
floating rice of tuo types:
 

a) Shorter stem grown in 0.60 cm and
 
b) Longer in 60-150 crs of atar along rivers and inland lakes.
 

Thera are two rice so~cies: QCyl_2 ¥y L. and C .ZI cc Steud in 
West Africa. Tracitional varieties of both sp3cies exist; however, the 
Q&AQ1& tyoes are sup;rior yielding and more disease resistant, thus 3 
decline in . 

As noted in Taol 2, 311 of the oresqntly cultivatid variati5 3r quite
old, having oean i nportad fror major ric jr)s throughout the uorld. Sevaral 
of the variatia;, 30th paddy and floating, h3va good yield potential with good 
manageaent yieldin, -9 tons/ha in exparimantal trials. A variety has now 
been identifiead by th) INRA rice breeder that is more suited to dry season 
cold. It ha; ample toler3nce to loa temperatures, wind and cold water. In 
Niger, tnese condition; 3r? r~stricted to the Tillibiry region. However, the 
late flowering periodicity of this variety oftein causes pollen sterility
because of tha arrivil of hot wiins. Cooparative rigion3l cold tolerant 
trials are being raceived from Senegal. 

1. eCio011.II for ric2 includes a breeder and a research assistant
 
located at (o13 (Niemey). Three rica teichnicians from Jaoan are working with 
the program as plant pathologist, soil scientist, working specifically on soil 
evolution under tn) influnce of organic matter, and microbiologist workin7 on 
tne N-fixing pro,32rti33 of Aiglt sp. 

Near term st3ff directin) th3 interdisciplinary resgarch on rice at Kolo
 
should include
 

,Z{i'
 

http:eCio011.II


i 

Rice braadar - full timi Resgarch Assistant
 

Agronomist-:eraals part time
 

Entomologist
 

Pathologist
 

There is minimal 
rice resarch on INqAN ixperiment stations. Most of tha
trials are conducted on the 
better farmers' fields in the rica parimatars.

The locations extind 
along the Niger riv3r fron Tillabery to Say. These trials 
are mostly monitored oy ONAHA through ;n INRAN technician who lives and works
 
in the assignad pirimetir. Th3 protocols and seed of new entriis are 3ant out 
to then 
fron Kolo. Seed of any local varieties, fertilizer, itc, are provided

by the local coopsrativs. Following 
is an examola of the trials conducted on
 
a perimeter cooperativ3: Thi tachnician assigned 
to tna perimeter of

Naiarigoungou near Tillabary was intarviewed and he presanted the protocol 
for
 
the following trials:
 

- Early cycla rica variety trial - 12 entries
 
- Medium cycle rice vrriaty trial - 10 entriii
 
- N fartilizer trial using '14H', 
 N03- forms 
- Cold tolerant ragional trial - 4 entries
 
- Plot size is 5 ro.s x 10 m x 4 rips harvastin; 4 center rows. 

Mora frequent visits oy thi breeder to the test sites is 
strongly
recommanded. Station directors, 
technicians 
and regional oersonnel for all
INRAN research projects express this concern. Technicians 3r? sent protocols
to conduct the trisls, and ?re exoectgd to raturn the results to the project

leaders. Howevear, they rarely, 
if ever s23 the researchers during the crop

season. How can they interpret the results 
if they haven't visitid the
 
trials? If a rasarcner cannot 
visit his trials at le2st twice a year at a
 
given location, they 
should not b3 planted.
 

4.
 

- Request newar, advanced Dreading lines from IRRI/Phillioingst
dwarfnass, gooos tilloring ati1ity, h3-'d 

for
 
size and typo, disaase and insect
 

resistance, 
and s:r32n this nat3rial in threa locations, Tillabery, Kolo and

Say. This international 
centgr has devilooed 3 large :ollaction of oromising

genotypes containing th3 abova 
mentioned characteristics. For avaluation

Purposes, detarmine the 
nuiberi of ciccassions evaluated and selections 
made
 
for advancanant ai uil 3s 
th) nunbirs used as par)nts in crosses.
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- Continue crosses among and between ganatically diver3a cultivars of 
indica and japonica biotypas. For evaluation of research progress, review 
numbers of crossas mad3 and diversity of parents. 

- Screen the introductions from IRRI for suscptbility to Manganese, Iron 
and Aluminum toxicity in flooaed soils. To evaluate ras3arch progress, 
evaluate numbars of accessions tast.d, leval of rosponse to minerals and total 
yield response of replicated cultivars. Attantion should bq paid to the 
statistical precision of results. 

b. 8 Cg2-:yZ 

- Exparinmantally evaluate plant r4sponsa to thrae nitrogen rates : current 
recommandation, 50 kg N/h3 lower, and 5) N/ha higher than the current
 
recommendation. Also three in time of
use variabl2s application: 21,42 and 63
 
days after planting. Masura the affect of and time of
rates application on
 
yield and the Percqntage of protein in the grain. Measure yield rasponsg,
 
statistical significance and coafficient of variation to determine research
 
progress.
 

- Design an exerinent in 3 heavy paddy soil to compare the direct affe:t 
during the crop season, and residual effect over five years of the following 
one-time fertilizer applications: no Phosphorus, 30 kg P205, 30 kg Tahoua rock 
phosphate with 503' acidification, 30 kg P205 without acidification, 10 ton 
barnyard manure, 23 tons of barnyard manur?. This uould give a clear
 
comparison of residual rasoons) and croo need for Phosphorus. For evaluation
 
purposes, conpara yxald rasponse and plot observations over time and review
 
results annually.
 

- Raviieu the list of ivilabla hirbicidis and select those that should be 
experimentally tastad for control of tne major 4aed species in the standing 
rice crop. Review the data collected and recomnendations made for chemical
 
product and rat, of apolication annually.
 

c. Mo1z12
 

- Evaluate all local and iitroduced garnolasm at the Naiarijoungou 
location for tolerance to whit3fly . Write directly to
 
IRRI, attention Entomologist, ?xplaining tho n~ed for rice cultivars rasist3nt
 
to white fly infestation. 2valuta th2 numbers of a:cassions screened, level
 
of infection and salections advancad for further tasting in order to assess
 
research progress.
 

- Screen tha irmolasm for resistance to stem borer ( b _ gay2) of 
rice and also request resistanca from IRRI. Evaluata garmplasm tasted and 
results of observations as comrared to thosi ootained y IRRI. 
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d. ~b.2
 

- Locate a high moisturi sit3 known to have heavy infGction of the fungus
pyriculariosa (QECcSyJCy igCyZ2). Systanatically screen the local and
 
introduced germplasm 
for resistant qualities that can be 
used in the breding
 
program. 
 Also screen for resistance to thq bacteria (Zanthomonas) which can
 
reduce yields of rice.
 

F.dILL (CORN)
 

The total annual area sown to maize is a~proximativaly 7 thousand
 
hectares. Most of this crop araa is located on deao, fertile vallay soils,
 
cuvattas and tarraces. These zones are in the 600 
mm isohyte and most are
 
irrigated. Thi lar-ast areage3s ara in the Niiamey and Oosso regions. The 
optimum temaraturi for r-oid garmination and stand astablishmant of maizq is 
28-30 degrees C. :4aiza produ:tion is most co-rmon in the off-season and the 
major consunotion occurs in the l~t3 nilk to early dough staga. The only

registerad variety, P3 Kolo, 
noted in Table 2, is a flint type corn, of short
 
statura (1.5 m) and cycla (?0 
days). It has an optimun yield of 3000-4000
 
kg/ha.
 

1. Eci11oL_11X for maiza includes no 
Nigerian scientists; however,

short-term (2-3 year) zxpatriati technicians ar working with maize trials in
 
Folo and Tarna.
 

A major 3alactionir should b) 
issigned to direct the rasearch. :or the
 
present, a student with 
2-3 years of agriciltural school or a 3.5. degr~e
 
could be sent to C"i4YT's naiz3 braeding short-:ourse to loarn breedin)
 
techniques, as33nDle 
said to oring to Niger and c:llact publications of
 
interest. Upon initiating the prograii of ore3Jing and agronoiic resaarch, the
 
expatriate 
braedr 4ould assist in dayv loping the guidelines for axparimental
 
nurseri)s and deveioo Protoc:ls for dasigntad r3searcn 
sitis.
 

The res arch then)s for iaizi must o devaloped after initiating screening

nurseries of introiucij ;ermplasm at seviral locmtions witnin Niger.
 
Normally, the optinum LAI (Leaf 
Aria Index) for maizi should coincide with tha 
onset of grain divalopnent. To insura this, reilarch on seeding d3tas, rates, 
tillering aoility and fertility lavels will b3 required. ProgrJss can oa
 
measured by nunbers of accessioni scrienad, locations whar tested, 
and
 
recommendations from tests. Tc 
t tne -arnplasn in screening nurserigs for two
 
years and in yield trials th) third year.
 

G. jl 

The wniat are. in Ni;ar v--.iries ootue n 100) to 250) hectar 
s 3nnually and
 
is concQntrateJ primarily on snall irrigated surface3. The major regions

presently growing 
un)3t or) Tahoua (Keita), 4arali (Madarounf3), Zinder (Goure

Myrrian), Oxffa, and A]adaz. The overag) yields rangi 
froi 1103-3000 kg/hR in
 
the different zones. Tne 
only variety r)gistre for oroduction is the old
 



french variety Florenci Aurore, 
noted in Ta~bl 2t which was introduced from
 
Tunisia years ago. 
 This is a tall, awnless v3rilty requiring approximately
 
100 days to maturity. Under production conditions gre3tar than three tons,
 
this variety will lodge. Otnar varieties such as Lera Rojo (Mgxico), Oar
 
Bata (Nigeria), Tousson ax AN6 (Morocco) and '4xipak or Siete Zerros 
(Mexico)
 
have been introduced and 
tastid. A1xip3k h3s given good results. Tna
 
varieties from M)xico 
and Morocco, listed 3oov3, ar3 semi-dW3rf and have yiel1d
 
potentials of 6030 kgs/ha 
without risk of lodling. Ricomoended 32eding rata
 
is 100 kg/ha in hills 
15 x 15 cm or two rojis s3add on a ridge with 40 cmi
 
between ridgas.
 

1. EC@ Q . f for wheat includes no Nigerian scientist. Thero is one
short-term (2-3 years) axpatriet4 working with wheat 
at Kolo. It has bean
 
recommended that they contact 
CIMMYT for gqrplasi.
 

A xneat salectionar snould oe assi;ned to direct wheat resatrch at 
Tarna
 
which is nearer the araas of production. :or the present, a student with 2-3
 
years of agricultural trainin; or a 5.S. d3;ra should bg sant to tha
 
short-term what or-adin; 
prorz at CIMMYT/Mxico. H? would receive
 
classroom and appliad fiald instruction and oarticioata directly in the wheat 
bre3ding progr3M. H3 43ulJ h?v3 opoortunity to salact garmolasn of interest 
and all pertinent publications for u33 in Jigar. Soezific imohasis for the
 
past six yaars Dt CI':AYT, n-s )en on breading tropical aheats with
ala:ed 

rasistance to nih t1oaroture; 3nd Jiiicse pribls that occur during the
 
flowering and grain fillin; p1 rio. CIMMYT 
oncouregas countries, such as
 
Ne.ar, to ra.uast this 
nursery for scraeninj in thn local anvironiant.
 

If raqu3stdJ, a CI'1.YT whit scientist 
vould visit thi nurseries in Niger
 
to discuss 
and a5rist in resolving oraedinj DnJ oroduction oroolis related to
 
wnaat.
 

Thara is no naed to devaloo r3s3arch thiems for wh)at at present. It i
 
first necessary to riqu)st 3n4 screan gmr)lasn in the wnat zonas to identify
 
tne constraints to production. 
 ?rogress can b3 inaasurad by reviewing th?
 
numbers and origin of g rmplas tastiO, locitions wh~r4 tested and
 
recommendations forthcomin; annually. 
 Tast two y)ars and davelop yield trials
 
the third year.
 

I6 5
d. X _ (1ORT1C'JLTUV:)
 

Althougn tna recorded aria plantel to v29'tabl) crops ranges betwan
 
1500-3200 hactares annually, tnase produce 
3r im)ortant in loc3l consurption
 
and provioc casn. ?-orticjl tur3i cro'os;r3 oriuarily gro 
un on siall irrigatid
 
surfaces. 
 Thori er s)verel crops to which a r)13tivaly lre, ara is devoted
 
such as Onion, Tonuto, PotDt , e)tiotnto, ?tc.
 

1. fciOiL no
includa Niglrien 3-intist working on 113tab I 
crops. Thera is ) shrt- trn (U- y nr) axiitriti technician condu: in;
 
trials on ve;tabla crop 3t Trn .
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2.
 
A Nigerian sciantist trained in Horticultur, should be directing the 
work
 

at Tarna. If thara is no one availabl3 with the specific training required,

it is recominended that a student 
with 2-3 yar; of 3gricultura I training or a 
B.S. degree be sent during th3 summer 
months to a 1orticultur Oepartmant at
 
an American University for appliad training 
in vegetable c.'ops. Progress in
 
developihri a progran of horticultural rasaarch can be m:asurad 
by revi~wing

the nunoars and origin of girmplasm testd ovqr two 
yaars, salectad and placed


'n yield trials th3 third year.
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Hybridization wIneuu genatic Number quality of populations 3egin yr.1
 
diversity. advancel aftar five years. 10 years to
 

,multiplication
 

Obtain introduction tnrou;h Numbar of na'j accessions yaarly. 3egin yr. 1
 
ICRISAT, select naw parants Reviaw y~arly
 
for hybrids. 
 for 5 y1ars.
 

Selection for 3arliniss. Number of crosses and sagr99at- 9egin yr 1
 
ing populations for aarliness. R'view
 

bi-annually
 
Oevelop dwarf mill~ts for lumoars of cros3gs . sagratas. Begin yr. 1
 

R)vieW annually 
Test for tenparatur3s Numbirs of acc4ssions scroand dagin yr. 2 
drought stress and advanced annually. Reviaw annually 

Screen & select for cold '4unber Of accessions screened, 6egin yr. 3 
toleranca sel)ct3d and crossed. Review annually 

Initiate datae, ratas t de~tns R.sults over icological zones Segin yr. 1 
of seeading Raviaj results 

annually 
N&P metnods of ap;oli- 3 in yr. 2 
cation Revi3w results
 

annually
 
Comparison if lavn3n; Maults annually ovir years 3?;in yr. 3
 
harvesting stuoola for 
 Conduct for 3-5
 
erosion control 
 yrs
 
Influence of stuoole on soil Saecond contract pariod 3?gin yr. 4
 
structure 1 .noistur) 
 (nam contract) 
Stand estaoliinnant " 
comparisons 4l3ninal traction 
& ridge variaol3s 

NP, & NxP rates inflj nce on 
production s wUE 

Compare improse.3 or;anic natter qequiras 5 yrs 
w/stuola plus torns of fertilizer
 

Croo loss from hea oorir Reviaw data collected annually 3egin yr. 1
 
RavieW annually
 

for 4 yrs

Biological ? chemical control Annurl report3 3f orogris3 3ogin yr. 2
 

oorer
of stem Riview annually
 
Evaluate insect xnfastation Paport of findings Agin yr.
 

Review at 
S1ason and
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Spray techniqua for insect Results in nunbers of insects Begin yr. 4
 
after treatients Ravieaw annually
 

Continug for
 

three yaars
Evaluate control of othar Results of methods of 
study Begin yr. 4
 
insects 
 data collection Continue for
 

2nd contract
 

Saarch for Striga control T3sts boing conducted 39gin yr. 1
 
annual results Review each of
 

5 years
 

Selection for earliness Number of 
crosses ? segregates Begin yr. 1
 
for 4arlinIs3 
 Review bi­

annually for
 
life of the
 
project
 

Selection for 
heat stress .lJumbir of selections advanced Begin yr. 1
 
tolerance 
 Review annually


Test aiverse introduction for Nuliber3 ? origin of introduc- Begin yr. 
2
 
now parents tions, 
naa 
p rents Ravia' annually

Selwction for intarminati Numbers of salictions and 
 Begin yr. 3
 
flower type advancement 
 Review annually
 

Yield trial tests ov3r Results, statistical sig- Begin yr. 1
 
ecological zones nificance 
c33fficient of Review annually
 

variation 
 toroughout
 
project
 

Effect of rot3tlng sole vs, Compare plant development and 8egin yr. 1
 
intercrop yield over rainfall zones ReviaW 3nnually

Apply P to :owpaa and oosarve 's millet rasoonding to P in Begin yr. 2
 
millet 
 cowpea rov only. Conpar? yields Review annually
 

for two years

Geometry influinca of nillets Which conoinations of millet I 0egin yr. 3
 
& cowpeas 
 cowoea are iost comoatible I Reviow annually 

non-comoatibla for 3-4 yrs
Experiments to measure lignt 03;rea of WJz w/v3ri3bla ground Bagin yr. 4
 
interception 
 cover by vi;atation Review yearly
 

for 4 yrs
Shading influence on ODsign shadi ricord levals of Begin yr. 4
 
transpiration , photosynthasis transpiration 1. Photosynthesis Reviaw annually
 

for lifo of 
proj ectCompare photosynthesis 3nd Ma sur3 both 
at sat tim)s Bgin yr. 
5
 

nitrogen fixation through thi 
cro3 season Review annually
 

for life of 
pro j o ct 



Maasure control of things 


Develop control for grain 

weevil (oruche) 


Apply insecticide ovar time3 

varied rates 


~QwaEb212 y
Develop control for bacterial 
wilt 

5gcsibWnaactigog 
Devalop random mating and 

recurrent selection popula-

tions 


Determine inharitanc3 for 

agronomy & pest control 

characters 

Evaluate Nigerian colliction 

over broad ecological zones 


i2C2WT_4IC2QQ2Y

Yield trials aasi;-nata1 for 
ecological zon3s 

Stand estaolishmant ' xotar 

control 


33st control response from 

variables 


Progress in finding an 

effective control in stored 

grain 


Success in gliminating aphid 

popjlations 


Ravie,- mithods 3ttemoted and 

progress toward goal 


Number of oopulations, 

davelopod & segregating 

oopulations advanced 


Revi3j data and publlshed 

rasJlts 


Rqviaw locations tested, data 

collected accession selected 


Pasults, statistical 

coefficient of variation 


Evaluate astablishment numbers 

and yialo resoons3 among 

v ariaol s 

Evaluate dates, ritas 5 depths Compoar results of stand I 

of seeoing yield 


Effect of N,?P . NP on Raviaw results of yiild 3nd 
production VU_ statistical analysis )f 

variebl33 

Chemical, genetic J 6iolo;ic~l Mi'hods being applied and data 

control of insects ooin; 3ccunulitad 


Screen for snut rasistant Numbars of accissions selacted 
genotypes froi Oivvrs4 d.)r)- of resistanci 
collection 

Evaluate introductions for llun i~r of ni i Parents in 
hybridization nyorids 

Begin yr. 1
 
Review annually
 

Begin yr. 2
 
Review annually
 
for 5 yrs
 

oegin yr. 3
 
liview annually
 

Begin yr. 2 
Ravia annually 

Begin yr. 1
 
Review every
 
two yrs
 

Requires 10 yrs
 

for release
 
Begin yr. 1
 
Review every
 
two yrs
 

Begin yr. 2
 
Review annually
 

3egin yr. 1 
Review annually 
for life of 
projact 

Begin yr. 2 
Review annually 
and continue 
into new 
contract
 
3egin yr. 3
 
Review annually
 
for 3-4 yrs


8egin yr. 4
 
Continue for
 

3 yrs
 

39gin yr. 2
 
Review annually
 

Begin yr. 2
 
Rovlev annually
 

B gin yr. 1 
Review eviry 
tjo yrs 



- 23 -

Selection for aarlin'es3 
 Nunbir of crosss5 q segragatas Begin yr. 1
 
for aarlinass 
 Review annually
Solect for 
drought tolarnc3 
 Assess numbqrs of selactions Begin yr. I
stand astablishnant 
 witn good stand 3stablishmant 
 Raviaw annually
 
data


Selact 
for tightly clinging Numbar of Pooluition3 proven 3ogin yr. 2
vine to pod 
 bettar th3n th; IoC3l chick Raviw every
 

two yrs
 

Adaption tests for inorovad 
 Numbars if lo:tions, r3sJlt; 
 3agin yr. 1
lin3s co-npnr3d to chick variaty 
 Rzview annually

Spacing dansity if locol, Rvi risulti of ood numbars 
 3e9in yr. 2
improvad ;ultivars 
 .nd total yi3li/hill 
& roj Raviaw annuall9Compare P lavels 
on high jesults of rbolicitad trial for 5igin yr. 3
yielong variety 
 yielc 
 Rviaw annually
 

Scraan for r.5 tonco to 
 Njunbzrs.of -c::?ssin3 
evaluated iagin yr. 1
rosatt3 viris 
 nu-:"ar orovn ras~stant R3vis4 3vary
 

tiuo yrs
 

Scraen tor 
 . or:oi'rn.3f i::i:sions jv:iI- .t? j6in yr. 1
 ru:t rwj , 
 :nd ri;:-jlt 
 o -tin~d Ravi P. eva ry
 

t-io Y-s
 

Scraan ;3ivjr.r =;m fr;ijr :3r. of ':: 1Ljn: ?v Lu t-1 3 ji yr. 1
 
naw pirintz 
 :.n :t - :)n n;~ )Viaa~.nnually


n,7'i):r; u;?I ii cro si .
M.K~ intirsi:-:ific crissis 
 aib ?rs of cro ;si ?J33in yr.1w/indica 1 ja.)cnicn 


Rivi3 annually
Scran for toxi:itios Numbbrs scrzznij, lv~l of 33gin yr. 2
 
r3s,)ons3, yial r 5ionsa 
 Raviaa annually
 

N ratis & datws of zoplication Yield 
r?*ons5 ' st3tisticil 33.in yr. 1
 
3ignifianca, :oafficiant of 
 Rqvie'a annually
 
v ri3tion.


P residual study ovdr y33rs 
 Comp-ra yiold r~sponia and 89gin yr. 
2
 
obsirvations. 
 Raviaew annually
Test Hirbicidas for 
major 3ta collact3d and raconminded 33gin yr. 3
w2ads 
 Product I rjtq. 
 Raviaw annually
 

Screen for whita fly 
 NJimbrs of .c:3ssions s-raonad, 
a gin yr. 1
r sistanca 
 lav.)t of inf3ction, salctions. 
Rqviaw annually
 

Scraen for r~sistanca to o " " g in yr. 1
 

pyriculariosa 
 " 
 R2viaW annually
 
and oactari;
 

http:Njunbzrs.of
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Introduce and scragn advancad Numbars of 
lines and variatias ovar locations. 
diverse ecological zones 3ntrias for 

accassions and 
Rscommanded 
yield trials 

Begin yr. 
scraening two 
yrs. and yiald 
test the third 

Wbadi-. 2CAMc year 

(Same as for maize) 

Yt~1tEc2Qcam

(Same as for maize) ,
 

Tha fiv4 year axtension of tha presant Nigar Cerval Research Project (PACO

11/d7) continua3 tn3 xnrq3 specific ras~iarch programs initiated in 1982.
 
Tnese are:
 

a) An intardisciplinary team research pro;rav of crop inprovemant for
 
each major crop. This. intardisciolinary resarch t?3ns for each commodity
 
crop have bain dascribad 9k)ova. Tha ra3ear:h Activities will b) conducted
 
primarily on th3 I-AN rasjarch sites as specified.
 

b) A production r1s;;rch pr3gram Lhich mill devalop systems of
 
ultural practices d:p ted to ?cological zonis 3nd far-nor entgrprises. This
 
"esaarch will :on:?ntrata mor2 socificlly on uniarstanding and developing
 
recommendations for int~rcroo3pns, fartili:er us3, tima of planting, dansity
 
and spacing, waoin;, and pest control including cost/return and r3lated
 
management analysis. Tnis jill requira addition 3f the Agricultural Economist
 
and Economic Antnropologist to the interdisciplinary teem. This resgarch
 
activity will oa conducted 3t resiar:n stations, substations, points d'3opui
 
and selected farms.
 

c) A r2source mdnagament (farming systems) program, which has already
 
conductad farmer surveys and is ora3.,ntly conducting on-farm trials, will be
 
continued. Thes3 trials Must oc cesijnad ith inout from all rasearch
 
scientists kaeing them relativaly simol? 3nd using salected technologies that
 
should be promotgd at the farm levil. These trials will ba placed on selqcted
 
farms in several villages.
 

It is stron-ly rjconmqndeo that tn' agronomy trials and on-farm trials,
 
presently diract3d oy tha t.C axiotriata -;ronomist and agricultural
 
economist, ba continued without inti-ruotion as th3 NCR project teriinatis in
 
November, 137 and tne NA4RP projc.:t begins. This recommendation comas with
 
the stipulation th3t VJ AN zounteroart scientists be a3signed to new
 
expatriata staff. Tibl3 3 list3 the short-term staff axpected to ba assigned
 
upon initiation 3f tne nec contract.
 

I)
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Agricultural rasaarch cannot be 
effactivgly conducted without tho

participation of c~rtain suoport sarvicas. Finances have been provided for

operation and purchase of raquir3d ajiomnt during th3 
present contract and
 
must continua in the n3w contract. Following is a brief ravieu of and
 
suggested improvamnnts for each support sirvic3:
 

INRAN alraaoy has a w9ll ajuiopea laboratory for soil analysis in the

Ecology Resaarcn O;aartmjnt, ana thar3 are 53v3r3l trained soil 
scientists
 
currently enploy3o tnar. Thay condjzt 
soil analyses for the reslarch
 
sections of INRAN and 
also ra:aiva 3Dncles fron othr ragions and agencies in

the country. A fa, 
is char-Dd for orovision of ?nalysas for non-govqrnmant

agencies. Expandad r9search onto on-farn trials has 
increased the number of
 
samples received for analysis.
 

The saae l~aoratoriis and parsonn-1 also conduct limited plant 
tissu3

analyses. Tha dm3njn for 
th s analysa3 will increase as the research affort
 
exoands; tn laoorAtory will o3 raqui7-d to becomv 
 mori organized and

efficient. 
 NAAR Project funos wiil oo naeedd to purchasa suoplias, maintain 
equipmgnt and suoort staff troining.
 

A Cereal 'uality Sectian hos 
coin estaz-lisheJ oesida tha aforementioned

laooratorias at tna Soils La3orjtory conol.x in Nianay. 
 Neded iquipmant ind
 
supplies hav? 
oeen pir:n5d and tni laboratory is fully functional.

Nigarian director is a trninid cereal 

Th4 
chemist and has riceived additional


tecnnical sooport from a short-t)rn )xpotriata assistant. It will ba

essential to analy.w quantity of
t i and quality 7rain protein of the orgeding
lines and varietie: for tha 'ain staplq croos millet, cowa;oa and sorghum. 

Th peea;ent farriers of '.li;r have a rfirenc3 for local careals varieties 
which have lower yiald out oittar drougnt striss toleranc? than th) nigher
yielding varietias. xperi-rentwl tasts hiv san divelo.,ed to -nalyzq )ach
variaty. Tna first tio-y 3ars jork his :oncintratod on sorghum and rice. The
first procedure uas to Orovid a complite morphological descriotLon of thelocal and inprovao variatiie includin; color, textura, andseed sizi shap3,
.endosperm color and texture and parcentagi of orotiin content. The second
axparimants wari conduct)d 
in thn field to coioare too local vs. two improved

varieties. Four woain poundd floir 
over a set Deriod of time. The four
 
woman workaj four dayst, )ach milling four v-iatils; thus, four replications

for analysis. 
 Tha tnLrd axoirimnt was conducted in tne laboratory whero
 
small dough )alls weri orionrii for tastin;. Tn 0))ole wre chosen, and
 over four consacutivi 3yst aacn norson taste1 iach four varieties
of a
 
follows:
 

1) Tasta tist reti ai 1 = good 4 = d
 
2) Fail test (olinifola3d)-;am ratin;
 



3) 	Sight teat -color- 'f 

4) 	 Taste test Xith and hitnout sauce-sam rating 
Statistics wjr3 used to analyz3 the data. 

The main con:lusions drawn thus far froii twa yiars of cereals quality 
experiments are: 

a) Improvad varieties as co1oarqd to thq local va-iatias have harder 
endosparm, intrior digestibility, but acc3otaolg color; 

b) Taste, color, )?so of milliig and conserving quality are the most 
important cnaractaristics identified oy thi taste panilists. 

Similar axp3rLmnts hav3 been conducted for rice, but have not been as 
conclusive. Littla iork has oe4n initiated as y3t on rillet and cowpoa. 

It 	is raco.n endad that priority ba :13:3d on getting this work started.
 
Exporiments hav3 been rropos 3d to Tix varying quantities of coapea with the 
cereals in an attgpt to incra:'sa th2 laval of orotein in food. This would be 
especially important as a way to aeve1oo suoplements for malnourish?d babies, 
young childran and nir3 In mothrs. 

Finan:ial suoort ;ill b ne:deo to continua the work of the cereals 
quality lab, pur:nzs.? supplzs, . intain eauio-nant and supoort soma additional 
tran in . 

C. 	k'di*4- Q I i i-20g- I li Il 2 -. 2QI I ia 

A cantral su.port 3ro,;ra' in it3ti3ti-s nzs oen devaloped in one of the 
laboratory zreas of th? soils looratory cOnol3x. Four conputers have ban 
installad and ar? functioning 3II1. Tnere is 3 ca3aol2 iqAN director of the 
center, 
tbo assistint3 and Dn 2oxottriat? i-:sistant on short-term assignment. 
Some TOY as 5 istanc v3 s D15o Povidei ty thi 'CQP and ha; proved benoficial. 
The diractor has also had oia rjcent snort-tern training in the US. 
Continued project tchnLcal 3nd financial support will bi required to further 
strengthen this center. Addition l trainin- for junior staff jill be needed. 

A :omputar roan has also baen establishid at the CA4R-Tarna station. Two 
computers have bean inst~llad, ropal and urrough oortables with printer and 
power source. Tna roon is keot claan and cool is clos3ly monitorad by tha NCR 
Agricultural 6cono.nrst and a short-t)rn xEiatriat) assistant. 

0. o.0 _o.2:l~2_l . 2 

A larga anclosed ntal box-tyo, -ilk-i, refrig rated, cold chamber has 
been installd 3nd 1 .'orking 3t tVi- Tarr: stetion. Tnera is no dehuidifigr 
installed but a tuam outlit lraini tnr j3ter fron tna rifrigarated unit at 
present. Tha diasel an]in3 on tn) o)cku3 ;i-n)rator is not working and 
reportedly needs minor reoair. This :h3T ?r is adajuat to 5tori smll 
quantities of a lir;? nunoer of 3ccesiions for all of thi commodity crops. 
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There is also a newly constructed cold storags building at Kolo that is
 
not in operation. The ouilding was built out of block and the insulation is
 
inadequate. That, however, is not the major problem. Two refrigerated
 
air-condition3rs and a double door on the front were installed to keep the
 
building cool, but there is no electrical hookup to the building. The room is
 
full of seed but the room is often left open and insect control is neglected.
 
Drastic improvement is needed in maintenanct habits. This problem needs
 
immediate attention. Project funding aould be required to provida low cost
 
maintainence and to send two short-tar trainees (one from each station) to an
 
international center to learn how to properly catalog, store, inventory and
 
multiply seed accessions in INRAN collections.
 

F.
 

The most crucial support to a res&3rch lead)r is the research assistant. 
The day-to-day diraction and care of risearch is normally the r9sponsibility 
of the assistant. This assistant must understand the basics of the research 
program for whicn ni works, if he is to be fully effective. This knowledge 
can be taught by the project leadar ovar tiiie, if he or she is willing to take 
the time with tn assiatant. 

There is howaver a very affectiva ians of oroviding this basic
 
information to technicians. Short-tarn training courses at one of the
 
international canters are desi;ned for this puroose. Table 4, entitled
 
Training at International Canters, provides a list of the centers and the
 
aroas of training offered at each. It is strongly recommended that all
 
(levels A3-Cl) o sent for additional training. 4ost of tha courses are no
 
longer than six months. It is rzcaiuindad that sanior staff also Participate
 
in these courses when 3ossibli. Project funding would bi 4ell spent on
 
training to up;raag junior staff.
 

Tha major role of INRAN is to serve as the center of excellence for Niger
 
in research, training and docunentation relatai to any phase of agriculture in
 
this country.
 

The major role of tha International R*s3arch Centers is to serve as
 
centers of excellence for their crop specialtias for the world. The
 
international centers are centrally funded by 3 large group of donor
 
agencies. Tney hav2 developed large, well-organized and productive research
 
centers, conductin; r.sarch in 3ll croo related disciolines. They are an 
excellent source for short-tarn training of scientists from any country. 
There are a broad range of subject areas availabla for training as shown in 
Taole . Thasa centers are also prolific publishers of documents on crop
specialties and qost of thaes r2 fr9e upon request. You naed only to writ?
 
to EUw1ligaQQ at each center reqjusting that you oe placed on their mailing
 
list and you can receive pertinent back issues. It is suggested that copies
 



be requested for the do:umentation centers in Niamey and C.N.R.A. - Tarna,
Maradi. (A list of centers, complet, with addresses, telephone & telex is
 
attached). 
 These centers also generate various nurseries for distribution
 
upon request, for each of their major crops. They consist of 
such nurseries 
as Crossing Blocks, Segregating Populations, Observation nurseries of advanced 
lines, Yield trials and specific nurseries, su:h as disease and insect 
resistance or heat tolarancq. 

Seed of 
genetic materi3l for a given crop can also be requested from the
 
CRSP prograns located in the Unitid Statis.
 

The international cantirs have also establishid regional centers 
in
 
certain areas to better service their needs. Such a center is ICRISAT-Niamey

located in Ni~ar for the 
West African region. This center was started in 1981

and, although conducting research for five years in dryland millet and
 
cowpoas, they ari still in thq process of developing their research station
 
(40 kms south of Niamy) and constructing th3 main buildings. They 
are
 
concentrating resaorch on millet, sorghum, cowpgas, and peanuts which 
are th

primary crops in 4)st Africa. They 
have employed an excollent team of
 
scientists to focus research on the major constraints to in:reased production

of these crops in the region. Included at ICPISIT is a large soil chemistry,
 
agronomy ra;earcn program, diricted through tne IFOC, that is also involved in

cooperative research wth INRA'. ;ood relationship3 exist between comparable

scientists of INRAN and ICRISAT and 
these should continue to be strongly

encouraged. Tni ICRISAT c2nter is a valuable 3ourci of genetic diversity and
 
breeding lines 
for the iajor crops groan in Niger and results of research are

made readily aveilabL3. ICRISAT is not dev3loping potential varieties of

major crops for release in Ni;ar, out rather, the girmplasm is disseminated as
 
advanced breeding lines for usa !y cooperators throughout the region of West
 
Africa. Tne oojictxv2 of IC ISAT is to 
deviloo geneti: divarsity and
 
technology, not 
to release varieties. It is the responsibility of INRAN
 
scientists to selact the bast ootintial varietias 
from their orogram, that of
 
ICRISAT or otnar introductions and to iultioly thom 
for naming and release in
 
Niger.
 

It is the intention of ICRISAT to provide short-term training at their
 
center in Niger, wanen tna construction of buildings has been completed. This
 
is estimated to be another two to three years.
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CIAT Centro Internacional de 
Agricultura Tropical 

Apartado Aergo 6713 
Cali, Columbia 
Phona: 630111 (Cali), 27344 
Talex: 3?0-05769 CIAT CO 

(Paliira) 

cassava 
field beans 
corn 
rice 

CIMMYT Centro Intarnacional da 
Mejoramianto do Maiz y Trigo 

P.O. 3ox 6-641 
Mexico 06600f O.F. Mexico 
Phona: 5?5 421 00, (405) 592-5011 
Telx: 1772023 CIMTME 

corn 
wheat 
barley 
triticale 

CIP Centro Internacional da 
Apartado 5969 
Limaa, Pru 
Phona: 350266/350342 
Telex: 394-25572 P= 

la Papa potato 

IaPGR International 3oard for Plant 
Genatic Rasourcas 

Food and A;ricultura Organization 
of the Unitad Nation3 

Via dalla Term3 di Caracalla 
Rone 00100, Italy 
Pnona: 5797-4772 
Telax: 343-610181/610127 FAOI 

germplasm 

ICAROA Intarnational Cant2r for 
Agricultural Res*arch in the 
Ory Araai 
P.O. Eox 5466 
Al2ppo, Syria 
Pnona: 550465/55123U/557399 
Telex: 924-331206/331263 

331 Ce ICAROUA SY 

small grains 
lentils 
broad bians 
corn 
sorghum 

ICRISAT International Crops R~siarch 
Instituta for tha Simi-Arid 
Tropics 

ICRISAT Patancharu P.O. 
Andhra Pradish 502 324, India 
Phona: 224016 
Talax: 953-152203 ICI IN 

953-1556366 ICRI IN 

millet 
sorghum 
peanuts 
chick peas 
pigeon peas 
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IFPRI International Food Policy 
Research Institute 

1771 Massachusetts Avmnue, 
Washington, D.C. 20036 USA 
Phona: (202) 362-5633/4 
Telex: 440054 

N.W. 

Food Policy 

IITA International Institute 
Tropical Agricultura 

PMd 5320 
Ibadan, Nigari3 
Pnona: 2214656/221963 
Telex: 937-4333 

of cassava 
yams 
cowp as 
lima baans 
soybeans 
pigeon peas 

corn 
rice 

ILCA Intarnational Liv3stock Center 
for Africa 

P.O. 3ox 5639 
Addis Ab3!a, Ethiopia 
Phona: 133215/183222/132453 
Telex: 975-21237 ILCA AOOIS 

Production 
Marketing 

ILRAO Intarnational Laborntory for 
Res)ar:h on Animal Oisaasas 
P.O. aox 3070? 

hairobi, Keny3 
Phone: 592311 
Telex: 953-22040 

Diseases 

IRRI International Ricl 
Institute 

Rese3rch rice 

P.O. 3ox ?33 
Manila, Philippines 
Phone: 742-030/742-,)717 
Talax: (ITT) 45365 RICE INST PM 

(ITT) 40.9 RICE PM (Los 33nos) 

ISNAR Intarnational Servica for National 
Agricul tural e saarch 

P.O. 3ox 93375 
2539 AJ Th3 Hague, Nathrland3 
Phona: 472991 

Strengthening Programs 

Telex: 344-33746 
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WAROA West Africa Rice Doevlopment rice
 
Asso:iation
 

P.O. 3ox 1019
 
Monrovia, Liberia
 
Phona: 221466/221963
 
Telex: 937-4333
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Millet 3,204,905 460 51
Cowpea 1,747,921 210 28

Sorghui 1,103,170 510 
 18

Peanut 153,655 332 
 ** 3 
Rice (s3eson) 13,100 
 2,0O

Rice (off-3eason) 7,043 
 3,00,0

Maiza 7,122 1,500
Wheat 
 2-261 2,423
 
Sweet Potato 4,927 7,970

Onion 
 3,597 13,000
Cot ton 2,626 1,00Q
Po tato 

-­

1,0 3 11,00)
Sugar Cane B,62? 23,000
Tomato 
 ?51) 10,000
Vegetabla Crops 3,176 
 6,500

Tobacco 
 513 950
 
Cassav3 
 25,42? ,362

Grounonuts (3oni3ra) 17,549 
 450
 
Cyperus (tu6.3r) 4,220 
 600
 
Fonio (Oigitaria) 5,000 212
 
Squash 
 520 20,000
 

TOTAL 5,319,:1 100
 
**Total of 3Y. for all of the :clturas goDJ021 from p~anuts through squash,
 



MLiLETS - 33­

ruu comm1rj~i Lc-..L z n f- s".ding Yield pnteitl spi L- Ir *' :
 
(Pnmeu.,w t4hojdeu.t) <me)
 

llr-pj>300 TAwna,1H~-lCD.a3 rr{w~) >250 
95-90 20r-Z,-500 150 M 1*.i- 9185-94)r~;'p 1-9f'"'-2300 55Ch'P. Pzr..pr-) 450-6.'50 MxI...s.I * ~.tTI9C* 90-95 2W,00 75 11~ .-.. ,>. -M~ 

~ia 1 rwyrs,tr (Ws.J.'rej i) 400-5m0 H
M'--~ *f-b 19"~2 90-100 10-2042'l' in) 200-300 
Arkcrjl #. 

'4 1973 70-fO 100- 1 OO 40321I00-350 1q9q:? 00-90t)T (Ict.up Int' I Tar-na) 4!50-6!'0J 
' 

a 
900-1000 2e
 

FWP (Hini t -ere pr-owcoce) l1!76 '10-95 2!i00-2800 0
350 -500 Teir 1974 Pf-0"000r'1,,i-3 IPPT) 605m-600 Tarna 1%,2,-.3.4 0', 197-4 q0-95 2500wCHvxikirev) 65A50-650 ' 1974 fR0-90I-OrP3 (tre5 rw-rrcg) 290-350 2000+ 60 .,'
14ge38 70-75 900n-10I5
na.~. -I.- ti ~
 

T113-L 
 -1250 '4 913ITHY .3001 86'-'i5 20r-00-2500 200400-5w 1 IISRT l L 
irm 00 19130 e0-Er5 2500 6513W2 300-400 1arn 1 .L 
I rM9 3?.) 190 eli-q0 2500 55 1,~300-400 *19W 8-e5 21500 35 .,-, ef.-.
 
Oth-r lc -g 'ri-Lie-s: Z.anr~naa, Zonqo, 
 Chinin Rajarni (M.ar-Adi); Zongo Kolo local (Kola); I-4VTIF (8p.-nqo..';
 

0.Ljd-r~f'0 D."ar-guje, 
 Mirria); G'uer-guera' (M,%qgi.,); Mima or Swmo Mmre 

Ppcomm-v rogded Loc-:d ton1>, I f it 01. Steedfiq Yi01d potA-niaPain~al I of O~r iqire L 
Sviike lr,-

t.A H.ar%-.A CkQ/ha) li-Idh I:T . 

ffifq.A... Fi I ir..)ii! Did 

F~AD4 -2 ~300-- 600 Nirje:r 1":-' -90-Q ~ 2! 

Other N'S"-i'-:Habiri rime (LaI- ~o td Komra.doioj); r rvurmda (Pjvt- rp:-iron);E(-l, (J1.lr-ada;.L JanIw CMde- r-P~r B,;,LjohAR M-strrri tlirl-r) 

a~st rvafllabln DOCtrze-M
 



-I
N

r 

'A
1 

bi
 

.
3
,
 

S
•. 

r
 

A
-
,
,
 

,
 

-I
 

-
--
----
-
-
-
­

3
 

,1 

.
.
.
.
.
.
 
.
.
 

.
 

.
 

0-
4 

..
."
l
'
 

I 
A

 
I
r
 -3A

 '
 

..
;
:
:
 

:
 
"
 

r
P
t
-
-
".
:
 l

 
1
 
1
 

1
 

'
 

-
1
 

I
!.
,
.
 

1
, 

1
 

I
l 

' 

A
0
A

1~
3'

 A
:,

 
3 

.i 

+
 

*1
0 



..
j 

.
.
.
.
.
.
.
.


 

R
IA

 

Ifl
D

 

~.
A

 
C

) 

7
7
jo

i
I~

i 

A
b 

.5
 

.. 
L

A
 

-
~d

'.J
 

-I
C

 

aO
s 

j..
 

4. 



- 36 ­

--- ~~~~---------- ---------------- --------------- LQSD2ia-------

6g~SQ IRC02 
 S21Qloa
 

Field Managar Field Manager Fiild Managor 
 Fiild Manager
Rice Breoder Sorjnum Breadar 
 Rice bruider Rice Soloctioner
 
Peanut breadar
 

Legume Agronomist 
 Millt Salactionar Millet 3reeder
 
Cereal Agronomist
 
Entomologist ntoiologist Sorghum Selectionar 
 Sorghum Broder

Pathologist Pathologist Selectioner
P~anut 
 Peanut 3reeder
 
Agricultural Agricultural

Economist (3r) Hcononist (Jr) :43izq Selactioner Maize 3raoder
 
Economic
 
Anthropologist Maiza S liction3r Wheat Salectioner Whaat Brqeder
 

Saad Root and Root
Tuber and Tuber
 
Multiplication S313:tionar 
 Breeder 
ir 3:to r 

A~ronomist-Ricg, Agronomist-Rice,
Vagetaola S3lactionar Horti:ulturi3t Miza (Sr) Maiza (Jr) 

Cereals Agrono-
Cereal Quality A-ricultural Agronomist-Millet, mist(Millet

Lab. Dir. Machinist 
 S3rghum (Jr) Sorghum) (Sr)

Soil fertilizer 
 L~guma Agronomist Agronomist

Lab. Dir. 
 (3r) Lagura (Jr)
 

Weed Control Waed Control
 
Specialist Specialist
Statistician 
 HcrticultJralist (Sr) Horticulturalist
 

Physiologist Pnysiologist
 
Entom logist Entomologist
 
(Vigatabla, Legumas)

P3thologist Pathologist 
(Lgumes,Vogatabl s) (Cr~als) 

Asri.ultural Agricultural 
E:onoi3i t (Sr) Economist (Jr)

Economic Economic 
Anthrooololist (Sr) Anthropol. (Jr) 

Cireal Lab. Oir 32d Multip. Oir 
Sail Fertility Lab.dir Agr. Machinist
 
St3titicien 
Microbiologist 
,3an3 3nk Curator (Jr) 
Gon) 3nnk Curator (Sr) 

Senior ris~arci,4ri or tam l.3d.4r should have at least a 3.S. IgrC9.
Salactioner 
3nd/3r Junior (Jr) itaff can hav) a two-yaar high school agrJI
witn agricultural :3cgrourid ano have taken 
3 3hort-terr training cou"se in 
their disciplinj at an intarnitional Agriculturo Rasaarch Center. 

iv 
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I. 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.is rrked
 
by the entry of INRAN's Ecological Research Department into irrigation

research from its solid base in soil and enviro=mental sciences.
 

Of the fcur major irrigation system types in Niger, the cropping systems
 
approach is most applicable to the multi-cropped, surface irrigated perimeters

of the Ader-Douichi-Maggia (AJM) and Maradi Pegions, where water is supplied
 
by surface resevoirs ur by ground water pumping. dy 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 and 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 NAAK 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 soils agronomist specializing in
 
irrigation will both be posted at or near the major INtAIN 
researcn center at
 
farna, close by Maradi. These two research apronomists will initiate a
 
program of applied research in water, soil an( crop management to address the
 
major constraints to productivity and water economy in no fewer than nine
 
ONAAA-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 team 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 0NAAA. 

Because INRAN will be starting afresh in irrigation agronomy research in
 
the AOM-Maradi region, both human and physical resources to execute these and
 
future research programs will be provided through the NAA" Project and
 
companion funding.
 

http:approach.is
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1i. THEMAT1C RESEARCH PRIORITES AND STRATEGIES 

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 species (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. Emphasis is typically placed on
 
overcoming environmental constraints to productivity by incorporating genetic
 
resistance, tolerance or avoidance 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 where 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
 
scientist. Emphasis 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." INPKN has retained the commodity approach left by IRAf in its
 
Agricultural Research Department (DRA) (INRAN, 1984). With the possible
 
exception of DECOR (Ly et al., 1985), no evidence of the cropping systems
 
approach is presently apparent within *he Institute. however, the framework
 
for one does exist in the context of the Ecological Research Department
 
(DRE). This question is further discussed in section 4.3.
 

2.2 Suitability of irrigation system types to research approaches
 

In the irrigation sector, ttie commodity-based approach appears most
 
appropriate for research on dedicated paddy rice systems of the Niger River.
 
A Nigerien rice breeder is in place at Niamey, conveniently adjacent to the
 
soils laboratory, but presently lacking co-jplementary 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 Themes
 

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 aurface
 
drainage on yield and grain quality, as a function of
 
soil moisture capacity.
 

Soil 	 Ccmparison of puddling techniques (hand methods, bullck
 
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 soil moisture after second rice. crop.
 

Assessment of yield loss due to nutsedge and other
 
hydromorphic and aquatic weed species, and development
 
of integrated weed control strategies.
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and entomology. Attached annexes include proposals to reinforce the rice
 
improvement program from the standpoints of staffing and training (Annex K)
 
and irrigation engineering (Annex G). Table 1 lists representative agronomic
 
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 :es, per USAID, 1984) suggests
 
gardening instead of agronomic production.
 

Available 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
 
proposes a research strategy to develop water lifting devices intermediate
 
between traditional systems and modern small motorpucps. Once water supply

and delivery have been assurea, then research attention can turn to
 
horticultural themes through INRAN's "Division des Cultures Maraicheres", or
 
Vegetable Crops Division. Reinforcement of this division through training is
 
proposed in Annex K and through short-term technical assistance in section.4.2
 
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. Since 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 Irrigarion 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
 
fir increasing irrigation water application efficiency. Most inland
 
perimeters presently schedule irrigations primarily in function of system
 
supply capacity and the perceived need to supply all fields equitably within a
 

<1
 



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 KE) (MT/Ha) DEP'T. ('000 Ha)
 

Maize c 4.5 4.6 1.0 Diffa 	 0.9
 
Manioc 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: D.arection Services Agriculture (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 is consumed as green ears (USAID, 1984).
 

19 
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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 as 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
 
these data useful in studying irrigation efficiencies in the Maggia Valley,

although adjustments need to be made for measuring evaporation with Class A
 
pans and for the consumptive use patterns of more recent varities.
 
Adjustments based on published data (e.g. FAO Irrigation Paper No. 24) will
 
probably suffice for practical purposes.
 

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 soils. 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, flo4 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.
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2.3.2 Irrigated soils management
 

Table 3 lists existing fertilizer recommendations for major crops in
 
Niger. Most of the INRAN recommendations were established by IRAT or IRCT
 
researchers for the dryland sector, were based on or derived from cotton
 
fertilizer requirements, and were not refined or adjusted for use on different
 
soil types or under irrigated double cropping conditions. These shortcomings
 
have been widely recognized in INRAN and ONAHA, and have led FAQ 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 is 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
 
yield 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 on the availability of phosphorus (the most commonly limiting

element) from locally avaiable 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
 
topics 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 natron: sodium carbonate) buildup in perimeters irrigated from
 
ground water.
 

Soil 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 development 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-Eco type have been introduced
 
over the years bit have been retained by farmers only for use on large-seeded
 
upland crops like peanut. Additional prototype testing and development is
 
needed to adapt seeders to small seeded crops and to heavier bottomland soils,
 

fi.. 



TABLE D-3
 

Existing fertilizer recommendations for crops produced in the irrigated sector.
 
NPK N P Total units
 

Crop 15-15-15 Urea SSP/TSP a N-P2 05-K2 0
 

Rice (nursery) b 200 -1200 46-48-124 d
 
Rice (nursery) c 150 50 -/1 4b-23-23
 
Rice (paddy) b 100+100 e 92-90-0
 
Rice (paddy) c 150 200 -/- 69-23-23
 
Sorghum b,f - 10O -/- 4-0-0
 
Sorghum g 
- Konni perimeter 100 50 -I- 38-15-15 
- lbohamane I00 50 -/- 38-15-15 
- Djiratawa 200 100 -/- 76-30-30 
Cotton g 
- Konni Perimeter 150 5U -1- 46-23-23 
- lbohamane 200 50 -/- 53-30-30 
- Djiratawa 200 100 -N- 7b-JO-30 
Wheat b - 75+7: -/- 69-0-0 
Wheat (Diratawa)g 200 100 -/- 76-30-30 
Onion (bulbJ) b,i - 50 10/- 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 - lOU j 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% Pz 05) or Triple superphosphate (48Z P2 0U)
 
b. INRAN (1985 a) recommendation.
 
c. ONAHA (1982) recommendation.
 
d. Potassium to be provided as KCI at 200 kg/Ha, equivalent to 124 kg K2 0.
 
e. Phosphorus source unspecified; 90 units P2 05/Ha recommended.
 
f. Recommendation not specific to irrigated production.
 
g. ONAHA recommendation cited in DEPSA (1986).
 
h. Plus 20 MT/Ha animal manure incorporated pre-plant.
 
i. iNitN makes no fertilizer recommendation for onion seed production.
 
J. For fields which have never been fertilized.
 
k. Followln6 cereal fertilized with 10U kg/Ha urea plus TSP.
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particularly with respect to seed-soil contact and the physical properties of
 
the emergence 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 expanding the use of manure beyond horticultural crops
 
(INRAN, 1985 a.) is well worth investigation.
 

2.3.3 Irrigated crops management
 

Rainy season crops grown under supplemental irrigation generally receive
 
cultural practices similar to those grown under dryland conditions. In
 
sorghum 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 inplemenrs to substitute for labor. The refinement of cultural
 
practices based on such implements, described in the preceding section,
 
appears to be the most 
promising btrategy 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 efficiency under furrow irrigation.
 

There is 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 techniqte recommended by INRAN (1985 a.). in the
 
absence of grain drills, achievement of 400,000 hills/ha. by hand severely
 
limits the area eacn farmer can afford to plant to wheat. It also retards the
 
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 is 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 is 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 rainy 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 (sv.ch 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 during the onset of rains, for proper
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feeding of traction animals. 5im.ons (USAID, 1984) has pointed out that the
 
value of haulms (foliage) exceeds the value of grain from leguminous crops on
 
a dry weight 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 progrars 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 management, 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

wheat variety, Florence Aurore, has stood the test of time, is very hardy and
 
relatively bird resistant (INRAN 1985 a.), and has a yield potential in excess
 
of 4 MT/ia (W. McCuistion, personal communication). Its main weakness is
 
intolerance to nigh temperatures at flowering -- a stress it is subject to
 
when delays in the cultural calendar push flowering into the hot, dry season
 
(INRA.N 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). Its 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

this 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
 
available 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 (UNRAN1985 a.; 1985 d.).

Annex K presents a strategy for developing INRAN's capacity to conduct
 
research in varietal improvemeot -f both rainfed and irrigated crops.
 

While waiting for crop improvement programs to provide genetic insect
 
tolerance or resistance, classical pest control methods can be impleme: id on
 
the irrigated perimeters to good effect. But while insect pest control may
 
not entail much research on the inland perimeters, weed control most likely
 
will. Available data and field observations indicate a serious chronic
 
infestation of nutsedge, Cyperus rotuadus, on most inland perimetf-.s (USAID,
 
1984). The noxious perennial weed is one of the most difficult Ln the world
 
to control (ferry, 19H3). Mechanical techniques are generally ineffective if
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not counterproductive, and the?only highly effectivw 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 collaborative 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 this discussion that the core team of irrigation agronomy researchers
 
will have a full research agenda in front of them. They would be ill 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 doing 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 irrigation rLstarch infrastructure 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 INRAN 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 equip its 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
 
facilities 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 provi'*e 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
 
occa3ionally 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 (10 ips/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 is at times less than four
 
when pumps are pulled for repair or replacement.
 

The SEA (Experimental irrigation Station) Facility established by IRAT in
 
the early 1960's, is located about 3 km SE of CNRA in an area of somewhat
 
heavier floodplain soils. The station, which was last used for experimental
 



TABLe D-4: Summary of INRAN irrigation research facilities and field infrastructure, 1986
 

Name 


C.N.R.A. a 


only

Center 


S.E..H.A. b 

Station 


Station 


Point d'appui 


Point d'appui 


Station 


Perimeters 

(Kiziculture) 


Location 

(De.-artment) 


Tarna 


(Maradi 


Tarna 

(Maradi) 


Kolo 

(Niamey) 


f 	 Konni (I) 


(Tahoua) 


Lossa 


(Niamey) 


Tillaberry 


(Niamey) 


Libore; 

Saga; 


Saadia;
 

Seberi;
 

Topological 

Site 


Goulbi 


Flood 


Plain 

Goulbi 

Flood 

Plain 


Niger 

Flood 


Plain e 


open 


plains 


Niger River 


Terrace 


Niger River 

Terrace 


Niger River 

Flood plains 


Tara: Namari goungou
 

a. Centre Nazional de Recherches Agricoles 


Irrigated
 
Surface 

(Ha) 


est 


20 


net 

10 

net 


est 

30 


net 


10 


24 


2b 


1-5 ha/site 


Source 
irrigation System 
Supply Conveyance Application 

4 est. 6 pipe sprinkler 

wells submers. 

2 
wells 

pumps
elect. 
submers. 

buried 
and raised 

surface 

pumps. c aqueducts "4 

River 
access 

channel d 

Large 
diesel 

pump 

Lined 
canals e 

surface 

ONARA 

surface 

resevoir 

gravity Lined 

canals 

(ONAHA) 

surface 

River 

pumping 

Large 

diesel 

Lined 

canals 
surface 

River 

pumping 
Surface 

pipe 
surface 

Lined canalsunlined 
tertiaries 

" 

e. 	Some secondaries unserviceable, 7/86.

f. 	Scheduled to be upgraded to station status
 

by FAO for ag. mechanization research.
 

b. 	Station Experimentale d'Hydraulique Agricole 

c. 	Not in operating condition, 7/86. 


d. 	Not fed with water, 7/8b.
 

(.r 
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urposes in 196l-70, is now in complete disrepair. Some of its fields had
 
een used for occasional irrigated seed increases until the second of the two
 

gumps 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 too 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 shoitly after the rainy season, as the reservoir
 
water is usually exhausted witain several months of the end of the rains.
 
INFAN has posted a single technician at Konni to execute trials sent out by
 
the researchers. For the 198o 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
 
sites 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 is 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 ONAiA 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 10 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 (lZ Ha) of Djiratawa (POR Maradi)*
 
d. A new groundwater site near the Goulbi de Maradi and the CNRA -

Tarna. 
e. None of the above.
 

*PDR Maradi (19b3 a.) specifically suggested this option.
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Illustrative research station network for irrigation agronomy researcti under the NAAR Project 
a.
 

Location 
Function to 
research 

Net Irrig. 
area (Hla) 

Topologic 
position 

IrrJgation system 
Perimeter type Application 

Perimeter 
management 

entity 
1. CNRA 

Tarns 
"Base station" 10 to 15 Bottomland; 

Fiood-plaiu 
Groundwater 

pumping 
Furrow, basin, 
& sprinkler 

INRAN 

2. Djiratawa "antenna station" 
" Furrow, basin ONAHA., 

(eoint d'appui) 

3. Galmi bottomland Surface resevoir 

4. Konni I Open plains . -

J. ibohamane 
 ?
 

o. doullela 
 1 to 2 Bottomland
 

a. Subject to tecnuical prospection. See section 3.1.
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The antenna locations, or "Points d'Appui" should also be technically
prospected aitthe same time. 
 he main technical criteria for selection ..
 
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 illustrative
 
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 if need
 
be.
 

3.2 Equipment'
 

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 topics
discussed in section II. Not surprisingly, INRAN has little of the equipment
 
necessary for water management research themes, but considerable unused
 
equipment exists for soil sampling and analysis. However, this latter
 
equipment is stored at the soils Lab in Niamey and not at Tarna, where DRE
 
(soils) has no representation at present. 
Until and unless an equipment

inventory ig takeu, and negetations concluded with DRE (and DRA) Dirccrors,

there is no assurance that existing underutilized equipment will be made
 
available for use by the irrigation agronomy team.
 

Thus the illustrative list of major 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 . An 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 IRRIGATION 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 Institute's future researchers, the NAAR Project
 
will capitalize upon the nascence of the irrigation agronomy training to young

Nigerien researchers and technicians on the 
one hand, and tecnnical assif! i:ce
 
in the form of experienced, systems-oriented azronomic 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 INkAN's human resources available to conduct a pr, 6ram of
 
applied research in irrigation is limited to a single irrigation agronomist

who returned in 198b from a B.S. program at 
Oklahoma State Urtversity. No
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other tuturc researt.hers in iiZrigation agronomy or water management ere 
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 
proposed 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 entomology. 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, two strategies are recommended. To encourage
 
Nigerien students presently studying overseas to orJenr 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.
 

Other 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, to assess yield-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 Z3 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 institute facilities based in Africa increases the
 
chances that the techniques tought will be appropriate to Niger, and eases
 
cultural and language difficulties. The international irrigation Center at
 
Hassan II (Morocco) is particularly appropriate to water management needs.
 



TABLE 0-b 
Medium-term staffing objectives for INRAN in irrigation agronomy.
Part 1: core research team in water, soil and crop management.
 

Thematic Title per Academic Number 
category Academic Discipline Specilization Training level per team 

Water 

Management 
Irrigation Engineer - irrigation Water Mgmt. 

and Surface Application 
M.S. (non thesis) 1 

Methods. 

Agro-climatologiot* Evaporative demand: A.S. (technical) a/ 1 
instrumentation and 
Technology; 
weather stations. 

Crop Physiologist - Plant water relations M.S. (thesis) b/ 1 
and consumptive use. 

Soil 

Management 

Soil Scientists - Soil and Water Chemistry. B.S. (technical) 

-Soil fertility and Fertil- M.S. (thesis) b/ 
izers. 

c/ 1 

1 

Applied soil physics and 

soil tillage techniques 

M.S. (thesis) b/ 1 

Crop Management Field crop agronomists Cultural techniques; Irrig. M.S. (thesic) 

grain and row crops. 

b! 

Multiple cropping systems M.S. (non thesis) 1 

and production agronomy. 

RResearch associate 

a. Equivalect to American Vo-Ag degree. (2 year). 
b. Thesis research to be conducted in-country. 
c. Polytechnic Ag program. (4 year). 
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Medium-term staffing objectives for INRAN in irrigation agronomy.
 
PART I!: Allied research specialties (not including Irrigation Engineering)
 

Title of Specialization Academic Number per 
Academic Discipline Training level Research Centg 

Horticulturists - intensive small scale M.S. (thesis) b/ 2 
(vegetable crops) d/ methods 

- Commercial vegetable B.S. (technical) e/ 1 
production technology 

Weed Scientists - Integrated 4eed management M.S. (thesis) b/ 1 

- Herbicides and application M.S. (technical) c/ I 
technology 

Entomologists - Insecticides and B.S. (technical) c/ 1 
application technology 

Plant breeders (see Annex McC) 

Irrigation engineers (see Annex JK) 

a. Equivalent to American Vo-Ag degree (2 year)
 
b. Thesis research to be conducted in-country.
 
c. Polytechnic Ag program (4 year).
 
d. To specialize in micro-irrigation system research.
 



TABLE U-8
 
Medium-term staffing objectives for INRAN in irrigation agronomy:

PART III: Chief Technicians.
 

Technical 

Title 


Statisticians 


Irrigation 


TechnologIsts 


Soils Analysts 


Agricultural 


Mechanics 


Ag. Chemical 

fechnicians 


Ag. Technician 


i. i/ 

Ag. Technician 


Seed 


Specialization 


Experimental Design

and Analysis 


Microcomputer Statistical 

packages 


Surface application 

techniques 


Laboratory chemical-

physical analysis 


Tractor implement 


technology 


Animal draft-implement 


Chemical handling and 

Application technology 


Field plot technique and 

data recording
 

On-farm 	trial methods 


Vegetable seed 

Tecnnologists d/ production and landing
 

Irrigation 
 Number Suggested training e/

Research 
 per Type Duration
 
Supported Program
 

All 	 1 A.S. a/ 2 years hi
 

All 
 1 	 short 2-6 mos.
 
course
 

Water 
 2 A.S. a 2 years
 
Mgt.
 

Soil 2 A.S. a/ 2 years
 
Mgt.
 

Soil 
 1 short course 2-6 tAos.
 
Mgt.
 

Soil & Crop 2
 
Mgt.
 

Soil Mgt. I
 
(Fertilizers)
 
Weed Sci 1 
 * -

(Herbicides)
 
Entomol. 
 1 "
 
(Insecticidee)
 

All 
 6
 

All 
 3
 

Hortic. 
 2 	 A.S. a/ 2 year
 



a. Equivalent to American Vo-Ag degree. (2 year).
 
d. TG specialize in micro-irrigation system research.
 
e. Post iPK-Kolo or from research technical staff.
 
f. To become iNRAN irrigation trial executors in base station or antenna facilities.
 
g. To become INKAN on-farm trial roving monitors.
 
h. 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. Factors limiting the numbers and duration of assistance include
 
the present absorptive capacity of INRAN, logistical considerations and
 
budgetary constraints.
 

By way of long-term assitance, the Project will provide two expatriate
 

research 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 soils
 
agronomist with experience in irrigation. Assigned to INRAN, 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
 
prespnted in Annex 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 constrdints 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. Given the
 
relative needs and suitability of each for irrigated cropping systems research
 
(cf. section ii), the irrigation agronomy team will be based at or near the
 
CNRA at Tarna (Maradi) during tMe 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 Department and Ader-Doutchi-Maggia regicn. No
 
fewer tnan nine ONAHA-managed perimeters of these types fall withiu a 220 km
 
radius of Tarna (Figure I).
 

As described in Annex G, NAARP will also provide an expatriate irrigation
 
engineer to INKAN. fhat person's scope of reEearch 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 icrigation 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 develop impact.
 

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 tneir 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 conducted. Section V discusses in greater derail tne procedures for
 
research implementation.
 



Fig. D-1 GEOGRAPHIC DISTRIBLION OF THE MAJOR IRRIGATION SYSTEMS IN NICER 
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Figure D-2: Scope of Research by Thematic Category for Long-Term Technical
 
Assistance in Irrigation, and Transfer of Research Re5ponsibility to Returning
 
Researchers in Training. € 

Long-Term Scope of Research Thematic categories Medium-Term 
Tech. Assist. and Initial Staff of Research Research-

Level Staff 
Specialties 

Soil and water Soil Scientist 
Chemistry (Soil and 

kc ,Water Chemistry 

Soil Physical Soil Scientist 
Properties/Tillage (Soil Physics 

& Management) 
Soils Aaronomist Soil

Mgmt. Soil Fertility Soil Scientist 

and Fertilizers (Soil Fert. & 
_ - Fertilizers) 

Crop Cultural Field Crop 
Practices Agronomist 

(Cultural 
Crop Techniques) 
Igmt. 

Crop Production Field Crop 

0
C, 

Systems Agronomist
(Production 

N Systems) 

Irrigation Agronomist Plant-Water Plant Pnysiol. 
Relations (Crop-Water 
e Relations) 

eo Water Agro-climatology Agro­

. Climatologist 
C, (Evaporative 

Demand) 

Irrigation En ineer Water Application Irrigation 
Efficiency Engineer 

(Water applic. 

Efficiency) 

Irrigation Sysrems See Annex 

Technology N Otners 

A
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Figure 2 also illustrates he transfer of thematic research
 
responsibilities from the soils and irrigation agronomists to Nigerien
 
researchers. 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
 
assigned to their program. However, a minimum condition precedent to the
 
posting of these technical assistants is the nomination by INRAN of
 
counterpart candidates to USAID/Niamey, including 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 technical 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 sin!e they will act as de facto
 
counterparts until such time as researcher-level counterparts are assigned.
 

By way of short-term technical assistance, the NAARP makes provision for
 
ten person-months in tecnaical 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 (ORE) 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 SERA
 
facility at Tarna (INRAN, 1984). For consistency with Annex G, the new unit
 
is referred to here as the Field Water Mangement and Tecnnology 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. £he
 
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.
 

C(
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illustrative short-term'Technical Assistance for irrigation agronomy and allied research.

Specialty 


Vegetable crop horticulturist 


Seed Technologist 


Plant breeder/pathologist 


Insect pest control adviser 

or Entomologist 


Weed Scientist 


Possible Interventions 


identify yield-limiting 

factors in veg. crops produced 

in micro-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. 


Possible Products
 

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

Extension reccommandations
 
bulletin (fiches techniques)
 

on improved seed storage
 
practices for onion.
 

Establishment ofbreeding/
 

screening strategies for
 
resistance; recommen germ­
plasm sources.
 

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

OR: 	Recommendation of appro­

priate research program.
 

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

OK: Extension of reconmendation
 
bulletin on the application
 
techniques of glyphosphate
 
for best effects.
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As of 1986, the entire DRE arm of the Institute is based at the Soils
 
Laboratory in Niamey, with no 'epresentation at CNRA-Tarna. Moreover,
 
irrigation research will mark .DkE'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
 
assignment across the admInistrative arms of IN40Ai poses no inherent problem

if 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)
 
sh-uld 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 preceding chapters, then implementation

of field research should prove relatively straightforward if no bureaucratic
 
obstacles arise. Field 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 field 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 Trials - 1'.
 

The first year of field research in crop-soil-water management roughly
 
corresponds to the third year of the NAAK Project. Technical assistance is to
 
arrive about six months earlier to settle in, complete formalities and gear up
 
for the season. This offset relative to the beginning of the NAAK Project is
 
due to time required to fulfill the prerequisites to research implementation,
 



FIGURE V-3: 

Illustrative Implementation Calendar for Irrigation Agronomy Research, 1987-94 

Calendar ' -1987- -1988- ' 1989- ' -1990- ' -1991- ' -1992- -1993- ' 1984 
Year
 

NAAR Project 
Year (Fiscal) 

' -1- ' -2- -3- ' -4- -5- (6) (7) 

Growing 
Seasons 

b/ RS 

-

DS RS DS RS DS RS DS RS DS RS DS RS DS RS DS 

Irrig. Field (T.A. - -2- -3- (4) (5) (6)
Research Year - arrive - TA statB p!asing out -

Research Station .Prosperrion
 
Infrastructure d/ .Decision Operational for Operational­

.Bid.. Construction in-station trials.
 
(Order...) .Equipment I
 

(Recruit, Train). Staffing
 

Field research Diagnostic e -Ongoing diagnostic study
 
activity Study e
 

In-Station d/ In-Station In-Station Ongoing
 
trials-i trials -2 trials-3 trials -4
 

On-far; f On-farm On-farm Ongoing 
trials-i - trials-2 trial -3 

First hard products Iz/ 
Training:
Long-Term i/ Depart B.S. Students overseas B.S. return k/ I B.S. at post k/ 

for M.S. non-thesis students overseas M.S. non-thesa r Ongoing 
oversea return k/ ]at post k/ L.T. Trai. 
training M.S. thesis students overseas M.S. -hesis projects I at post k/ 

Training: Agro-cli. Tech. --- ' Ag Tech I 1/ 1Ag Techn II. m/ Soils Anal.
 
Short-Term j Irrig. Terhnologists---IAg Chem Tech.- - On going s.t. training ­
(Chiet Technic.) Ag Merhs. Stats. Seed Tech.
 



Notes to Figure 3 (Implementation calendar)
 

a. Fiscal year of July 1 to June 30.
 
b. RS - Rainy season (June - October); DS = Dry Season (October 
- May).

c. 
 TA to arrive in January to year up for diagnostic study beginning in May -
June.
 
d. 
 Including base station and antenna facilities (Points d'Appui).
 
e. 
 UNAHA perimeter - and farm-level studies (See Section 5.2).
 
f. 
Timing assumes Working Agreement provisions (See Annex EMOFTs).
 
g. Timing assumes positive results from minimum 2 years each station and farm testing.

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

i. Based on 
trining of new IPDR-Kolo graduates. Does not include reorientation of current trainees towards irrig.

j. Based on departure in time for 1987/88 academic year.

k. Assumes one 
year between return and posting for national service and/or special short-term training.

1. 
 Training in field plot technique and data recording to become irrig. trial executors at INRAN fae-Qities.
 
m. 
 Training in on-farm trial methodology to become INRAN roving monitors.
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to advance the training and rqturn 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 with 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 the time that the technical assiatants arrive due to training
 
programs, commitment to their assignment should be secured prior to fielding
 
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 "Irrigation 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,
 
intensive 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 research agenda, will
 
be conducted in the conduct of the Pemiter 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 details 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 probability of extendable payoff and
 
technical feasibility. Investigation of the themes discussed in section II
 
will likely lead to some hypotheses. Others not mentioned here will likely
 
arise from field observations, measurements taken, and discussions with
 

lp 
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farmers, extension agentu, cooperative leaders, and perimeter directors. The
 
rapport developed with tiese 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 hypothesen will result, they will likely remain too
 
numerous to properly test L!hem 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
 
results 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 into 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
 
may be occuring simultaneously.
 

5.3 In-station experimentatioa
 

The testable hypotheses refined during the diagnostic study phase may be
 
classified 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 the 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, station 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
 
is to assure that as many of these experiments as possible yield statistically

valid and interpretable results. Annex E discusses aspects of the in-station
 
trial program which particularly concern ONAHA.
 

5.4 On-perimeter, on-farm trials
 

If in-station experimentation has succeeded in identifying or suggesting
 
test treatments which look promising in terms of yield, quality, efficiency or
 

\
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profitability, then the research team may wish to propcse testing of these
 
treatments on the farm level ii 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 *;ill have reached the
 
on-farm trail stage by the end of NAARP year 5.
 

Annex £ discusses the mechanics of conducting extension menaged 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 EMOFT model is recommended to the soils and irrigation
 
agronomy team, since, as of 198b, 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 soils agronomy program can achieve in each Project year if critical steps
 
are achieved according to plan. As mentioned in section 5.1, the most
 
critical steps include the timely establishment of research station
 
infrasticture, the arrival of research equipment, and the assignment of
 
trained and qualified counterparts dnd 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 lu presents representative benchmarks of progress by year of the
 
first five-year phase of the NAAR Project, in terms of implementation of the
 
irrigation agronomy program. It corresponds to 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
 
soil-water-crop management, which is no mean accomplishment 
in itself given

the obstacles to overcome. 
 By the end of NAARP Year 5, IN.A-N will have a
 
fully-functioning network of irrigation research station facilities in the

ADM-Maradi region, and a solid working model of irrigated cropping systems
 
research involving ongoing perimeter-level diagnostic study, in-station
 
experiments, and on-farm trials conducted in collaboration with ONAHA. In
 
addition, INRAN's human resources for irrigation research will have been
 
reinforced by five research-level and 23 chief technicians at post, with
 
Masters-trained researchers nearing completion of their training.
 

However, the real payoff in terms of hard product, notably extension
 
recommendations and technology, will probably remain 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.
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£valuation, programmed for NAARP Years 3 and 5, needs to be oriented
 
accordingly. The Year 3 evaluation 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 Project Phase 1.
 
End of
 
NAARP Year a Component 


1. 	 Research station 

Infrastructure: 


Research Equipment: 


Training: 


2. 	 Research station 

Infrastructure: 


Technical assistance: 


Short-term training: 


Research Equipment: 


3. 	 Research station 

Infrastructure: 


Field research 

activity: 


Benchmarks
 

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

Equipment needed
 
for diagnostic
 
study ordered.
 

Long-term trainees
 
departed.
 

Necessary con­
struction, land
 
improvement and
 
water works in
 
progress.
 

Arrived at post.
 

Diagnostic study
 

initiated.
 

Agro-climatology
 
technician at post
 
(Diagnostic 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: Ag Techs I, Irri­
gation
Technologists and 
Ag Mechanics at 

post. (In-station) 

Field Research: Tn station trial 
(1) results 
reported. On-farm 
trial program 
initiated 
if station results 
so indicate. 

Long-term training: B.S. students 
received degrees. 
M.S. thesis 
projects decided. 

Short-term training: Ag Techs 1I, Ag 
Chcmical Techs, 

Stat techs all 
posted. 

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

Long-term training: B.S. researchers 
posted, M.S. 
thesis projects 
underway. 

Short-term training Soils analysts, 

(N
 



D-32
 

VI. BIBLIOGRAPHY
 

CHAROY, J.1971. Les cultures irriguees au Niger: Resultats de sept annees
 
de measures et d'experimentation (1963-1970) a la station Experimentale

d'Hydraulique Agricole (SEHA) de Tarna dans le Goulbi de Maradi. 
L'Agronomie
 
Tropicale 26 (9) p.979-1002.
 

DEPSA. 1986. Retrospective study of fertilizer supply and demand in Niger.
 
(H.P. Josserand, Ed.) Direction des Etudes, de la Programmation et des

Statistiques Agr.coles. Ministere de l'Agriculture, Niamey. August 1986.
 

Direction des Services de l'Agriculture. 1982. Rapport Annuel:
 
Statistiques. Ministere de Developpment Rural. Niamey. 84 p.
 

Editions J.A. 1980. Atlas du Niger. (Serie des Atlar Jeune Afrique) Sous
 
la direction de E. Bernus et S.A. Hamidou. Groupe J.A., 51 Avenue des Ternes,
 
Paris. 6 3p.
 

FOUNIER, A. 1986 La recherche agronomique nigerienne: Presentation ­
synthese des recherches - Suggestiouu. Mission USAID/NlGh&, lb Janvier 198b.
 
68 p + 8 Annexes.
 

Genie Rural. 1986. Amenagements Hydo-Agricoles au Niger. Direction du
 
Genie Rural, Service Central des Etudes Techniques. Janvier 198o, unpaginated.
 

HALL, A.E. and P.N. PATEL. 198b. Cowpea improvement for semi-arid regions
 
of Sub-Saharan Africa. Paper presented at the International Drought Symposium

on Food Grain Production in Sub-Saharan Africa; Nairobi, Kenya. May 1986.
 
University of California, Riverside, 14 p.
 

INRAN. 1983 a.organisation d'un programme de production de semences de riz
 
au Niger. Cellule de Rechercne-Vulgarisation. 19 p.
 

INRAN. 1983 b. Techniques de semis direct et de repiquage du riz. Moumouni
 
Ousselni, Direction Generale INRAN, Janvier 1983, 5p.
 

INRAN. 1983 c. Synthese des travaux de la reunion annuelle de la recherche
 
agronomique (iNRAN). 14-19 Mars 1983, Maradi. 54 p.
 

INRAN. 1984. Note d'information sur I'INYAN. institut National de
 
Recherches Agronomiques du Niger. 17 p. + 5 annexes. Septembre 1984.
 

INRAN. 1985 a. 5o Fiches Techniques Vulgarisation: Actulisation des
 
resultats de recherches. 3 eme Edition, Janvier 1965. lome £ (DEP, DRA, PTV).

Division Etudes et Programmes. (not paginated).
 

INRAN. 1985 b. 40 Fiches Techniques Vulgarisation: Actulisation des

Resultats de Recherches. 3 eme Edition, Janvier 1983. Tome ii (URZ, Dt{F, D&t.).
 
Division Etudes et Programmes. (not paginated).
 



D-33
 

INRAN. 1985 c. Culture mararchere contre-saison. (Informations
techniques). Cellule Recherche'- Vulgarisation. Mars 1985. 35 p.
 

LNRAN. 1985 d. Catalogue des varietes recommandees de mil, sogho, niebe et
autres cultures du Niger. Cellule Liaison Recherche - Vulgarisation, Mars
 
1985. 66p.
 

INRAN. 1985 e. 
Synthese des travaux de la reunion annuelle de la recherche
 
agronomique (INRAN) 25 Mars-3 Avril 1985, Maradi. ll1p.
 

INRAN. 1985 f. Inventaire national de la recherche agronomique et des

Etudes de developpement rural: Institutions, chercheurs, programmes, et
operations, bibliographies - resultats. (A. Fournier, ed.) Janvier 1985, 1­
ere Edition. Division Etudes et Programmes. 252 p.
 

INRAN. 1985 g. Observations sur le projet propose par l'USAID concernant
 
la "Recherche Appliquee et Coordination en Irrigation." (Groupe de Travail

"Cultures Irriguees") Niamey. 23 Septembre 1985. 5 p.
 

INRAN. 1985 h. (Groupe de Travail irrigation) Compete rendu de la reunion

du 8 Octobre 1985. 4 p.
 

INRAN. 1986 Contribution de l'INRAN.au seminaire des directions du
 
Ministere de l'Agriculture. Maradi, 3-14 Mars 1986. 19 p.
 

IRAT. 1968. Station Experimentale d'Hydraulique Agricole de Tarna: Rapport

de fin de campagne 1966-67. institut de Recherches Agronomiques Tropicales et
des Cultures Vivrieres, Paris. (Document INRAN No. 1786. 118 p.
 

IRAT. 1970 a. Station Experimentale d'Hydraulique Agricole de Tarna:
Rapport de fin de campagne 19b8-b9. Institut de Recherches Agronomique

Topicales et des Cultures Vivrieres, Paris. (Document INRAN No. 1783) 148 p. +
 
Annex (sep. vol.) l0lp.
 

IRAT. 1970 b. Exploitation des mesures effectuees pour l'etude des
 
relations in situ eau-sol-plante. 
 Compte rendu de la campagne de mesures du IOct. 19b8 au 1 Oct. 1969 (J. CHAROY) Document INRAN No. 1137. 23 p. + figures. 

Ly, S., R. Denison, M. Goube, G. Numa, C. Reddy, et S. Swinton. 1985. The
evolution of farming systems research at 
the National Institute of
 
Agricultural Research of Niger. 
 Paper presented at the Symposium on Farming

Systems Research and Extension held at Kansas State University, Manhattan,
 
Kansas, October 13-1b, 1985. 27 p.
 

NORMAN, W. R. 1986. Gestion de l'eau daiLs l'Amenagement ifydro-Agricole de
 
Moullela: Une presentation des donnees de la campagne de 1985. Universite
 
Cornell/WMS Ii. b1 p.
 

ONAIA. 19d2. Aide-memoire du directeur de perimetre et de l'encadreur
 
rizicole. 
(J.F. Van Laere) Division Mise en Valeur, Office Nationale des

Amenagements Hydro-Agricoles. 124 p.
 

http:l'INRAN.au


D-34
 

ONAHA. 1985. Rapport d'activite pour l'exercise 1984-1985. Office National
 
des Amenagements Hydo-Agricoleb. Min de l'Agriculture. 32 p.
 

ONAHA. 198b. La gestion des amenagements hydro-agricoles: Participation
 
des producteurs: Problems et perspectives. Fevrier 1986. 26 p.
 

PDR Maradi. 1983 a. Note de reflexion sur la recherche appliquee. Projet
 
de Developpment Rural de Maradi, 4 Mars 1983. 4 p.
 

PDR Maradi. 1983 b. Service de recherche appliquee: Bilan sommaire des
 
actions cenduites de 1977 a 1983. Projet de Developpement Rural de Maradi.
 
Oct. 1983. 41 p.
 

PDR Maradi. 1985. Perimetres irrigues villageois: Evaluation et
 
perspectives. Projet de Developpement Rural de Maradi. 21 Janvier 1985. Not
 
paginated.
 

PDR Maradi. 1986. Rapport annuel d'activities 1895-1986. Projet de
 
Developpment Rural De Maradi, Direction Technique. 46 p.
 

SHANER, W.W. et al. 1982. Farming systems research and development:

Guidelines for develc ing countries. A consortium for international
 
Development Study. We tview Press, Boulder, Colorado. 414 p.
 

TERRY, P.J. 1963. Some common crop weeds of West Africa and their control.
 
USAID Regional Food Crop Protection Project. Dakar Senegal. 132 p.
 

USAID. 1984. Niger irrigation Subsector Assessment. (T. Zalla et al, Eds.)

U.S. Agency for International Development, Niamey. 57 p. + 10 Annexes. 

USAID. 1986 a. Country Development Strategy Satement: FY 1988, Niger.

Annex C: Irrigation Update. 32 p.
 

USAID. 1986 b. Project identification Document: Applied Irrigation
 
Research and Coordination (663-U25U). USAID/NIAMEY 2U p. + 6 Annexes.
 

ZANDSTRA, H. G. E. C. Price, J.A. Litsinger and R. A. Morris 1981. A
 
methodology for on-farm cropping systems research. international Rice Research
 
Institute. Los Banos, Philippines. 148 p.
 



D-35 

APENDIX TABLES AND FIGURES 

Tables 

D-11 Characteristics of the Major Irrigation Perimeter Types 
in Niger, Part I 

D-36 

D-12 Characteristics of the Major Irrigation Perimeter Types 

in Niger, Part II 

D-37 

D-13 Iihdicative Yields of Rainy Season Crops Grown with and 

without Supplemental Irrigation 

D-38 

D-14 

D-15 

Existing INRAN Irrigation Recommendations for Major 

Dry Season Crops 

Tllustrative Equipment List for Irrigation Agronomy 

D-39 

D-41 

Figures 

D-4. Geographic Distribution of INRAN-Managed Research Facilities 

with Irrigation Facilities, 1986. 

D-40 



TABLE D-i1: CHARACTERISTICS OF MAJOR IRRIGATION SYSTEM TYPES IN NIGER, PART I 
 a
 

WATER 
 LOCATION NUMBER COLLECTIVE % TOTAL

SOURCE 
 DELIVERY 	 APPLIC'N GEOGRAPHIC TOPLOGIC OPERATING AREA (Ha) IRRIG. 

METHOD PERIMETERS a 	 AREA
 

I. 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 8 3831 27
 
Reservoirs Basin; 
 open plains
 

4. Groundwater; Medium sub. Furrow Maradi 
 River bottom 1 c 500 c 4 c
 
tube-wells Pumps Basin Dept. lands
 

5. River and River flood Basin Komadougou Flood plain 3 212 
 2
 
Polders and pumps 	 River
 

6. Groundwater; Hand lift; Basin; Diffuse Bottom lands (d) est. 4000 e 
 est. 29
 
open wells small pumps Furrow
 

a. Source: ONriAIA, cited by USAID (1986 b). Statistics from 1985.
 
b. Ader-Doutcri-Maggia Valley region of Tahoua Department.
 
c. Not including Aderawa, Moderawa and other small groundwater pumping schemes.
 
d. individually managed "micro-realisations," not organized as perimeters.
 
e. Estimates range from 3000 ha (USAID, 1985) to 22,000 Ha (Direction Services Agriculture, 1982).
 

USAIL (1966 a) cites 300-4000 Ha.
 



TABLE D-IZ: CHARACTERISTICS OF MAJOR IRRIGATION SYSTE:1 TYPES IN NIGER, PART II. 
 a
 

IkKIG. SYSTEM TYPE CROPS CULTIV/SEASON ARKEA CULTIV/SEASON b NUMBER AREA/ AGE OF 
RAINY - DRY RAINY (Ha) DRY OF FARMER PERIM. 

FARMERS (Ha) (years) d 

i. Kiver pumping (basin) e Rice - Rice 4,245 4,245 12,003 0.39 18 
- Largest: Namari Goungou 1,31b 1.319 3,242 0.48 7 
- Smallest: Kouretere 13 13 32 0.41 13 
- Oldest: Koutoukale 320 324 720 0.47 53 

Z. Kiver pumping (terrace) Multiple-Vegetables NA NA NA NA 14
 

3. Surface resevoirs sorghum-wheat/veges f
 
+ cottou-tallow 3,410 1,204 3,595 g 0.66 g 13
 

- Largest: Konni I and I' 2,384 505 1,175 1.13 g 8 and 3
 
- Smallest: Tounfafi 
 23 11 69 0.35 18
 
- Oldest: Moullela b3 
 14 124 0.58 20
 

4. Groundwater Pumping sorghum-wheat/veges
 
- Goulbi de Maradi + cotton-cowpea/peanut 483 97 691 0.77 4
 

5. Komadougou River NA 164 
 NA AN NA 7
 

6. Micro-irrig systems fallow -vegetables NA 
 est 4,0U0i est. 12,000 1 est. 0.1b i NA
 

to 24,000 to 0.33
 

a. Source: USAID (1986 b.) except where noted.
 
.t. 1985 season data.
 
c. 
based on total cultivatable (nominal) area, Mean of hectares/farmers by perimeters.
 
d. Source: GemP Rural (1986); age in 1986 from year construction started.
 
e. Totals or means of lb perimeters.
 
f. Primarily onions and tomatoes.
 
g. Not counting Konni 1I (date unavailable).
 
h. Land may be fallowed, rainfed cropped or be flooded out in rainy season.
 
i. Estimated from data in (USAID, 1984).
 



TABLE D-13
 

Indicative yields of rainy sepson crops grown with and without
 
supplemental irrigation.
 

Supplemental Irrigation
 

Crop Year Statistic With(location) Without(location)
 

Cotton a 1982 

Cotton b 1983 

Cotton b 1984 

Cotton b 1985 

Sorghum c 1983 

Sorghum d 1984 

Mean 

Highest 

Lowest 


Mean 

Highest 

Lowest 


Mean 

Highest 

Lowest 


Mean 

Highest 

Lowest 


No fertilizer 

With(see r) 

With(see s) 


Mean 


1.8 

3.0(e) 

1.1(f) 


1.9 

3.0(i) 

1.2(j) 


1.7 

3.9 

1.2(J) 


1.6 

3.1(n) 

1.3(o) 


0.8 

1.1 

1.7 


2.0
 

0.5
 
0.7(g)
 
0.2 h)
 

0.7
 
2.8(k)
 
0.1(1)
 

0.7
 
1.8(k)
 
.O(m)
 

0.5
 
1.3(p)
 
U.Z(q)
 

0.3-0.5(see t) 
0.5-1.0
 
0.7-1.1
 

Notes for fable (indicative r/s yields)
 

a. Source: Direction Services Agriculture (1982)
 
b. Source: CFDT (unidentified document)
 
c. Source: FAO/Landez, cited in DEPSA (1986)
 

d. Source: ONAHA (1985)
 

Locations: 

e. ibohamane perimeter 

f. Madarounfa perimeters 

g. Gaya (Dosso) 

h. Madarounfa non-irrig. 

i. Guidan Magagi perimeter 

J. Konni I perimeter
 
k. Angoulamata (Madarounfa)
 
1. Kawara Abdou (Illela
 
m. 5 cooperatives in Talnoua Department
 

(crop failure)
 
n. Tounfafi perimeter
 
o. Konni 1i perimeter
 
p. Maraka (Madarounfa)
 
q. Guidan Magagi non-irri.
 

Notes
 
r. 225 kg super simple phosphate/Ha
 
s. 225 kg super simple +15U kg urea/da
 
t. First figure-rainfed
 

second figure-valley bottom
 
(recessional)
 



TABLE D-14
 

Existing I RAN irrigation recommendations for major dry-season crops. a
 

Growth Stage 

Crop (days after planting) 


Wheat 	 0-45 days 

45-75 

7i-90 


Onion (seed) 	 preplant 

0-harvest 


Onion (bulbs) 	 pre-transplant 

transplant-75 b 

75-115 (flowering) 


115-140 (maturation) 


Tcmato 	 pre-transplant 

transplant-35 c 

35-9U0 

90-135 


a. Source: INRAN (1985 a)
 

Water applied Interval of
 
each irrig. (mm) Application
 

30 weekly 
30 bi-weekly 
20 weekly 

50 one pre-irrig
 
30 weekly
 

50 one pre-irrig
 
32 weekly
 
30 weekly
 
25 weekly
 

50 one pre-irrig
 
35 weekly
 
25 bi-weekly
 
35 weekly
 

b. Days after seeding. Transplanting to field is recommended at day 40.
 
c. Days after transplanting.
 



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
 

!BASED IN TARNA OR VICINITY
 

I. 	PLANT - SOIL - WATER RELATIONS EQUIPMENT
 
1 - Digital leaf porometer with date module (Rs)
 
1 - Infrared canopy temp. gun
 
1 - Pressure chamber apparatus ( leaf)
 
20 - Tensiometers of different sizes ( matric) 
2 - Sling psychrometers ( air) 
2 - Neutron moisture probes with transport cases: digital memory 

modules.
 
50 - ACcess tubes with caps for ueutron probes.
 
10 - Soil sample augers for core samples:
 

- 5 Willardson - Taylor type
 
- 5 Large bulk density sample type with drivers, with spare inserts.
 

10 - Soil probes - graduated T-bar type.
 
500 - Core sample storage/transport containers (hermetic)
 
5 - Soil thermometers - digital with data module; multiple deptn probes.
 
1 - Set plans and materials to build stationary lysimeters (concrete
 

basin type)
 

II, ET EQUIPMENT
 

10 - Class A evaporation pans 
5 - Integrated automatic weather stations with data modules 

(temperature, vapor pressure, radiation sensing; and 
self-dumping rainfall recording.); spare modules 

20 - Direct-reading rain guages with stands, with metric constant 
graduation internal markings 

III. LINE-SOURCE EXPERIMENT EQUIPMENT
 

40 - Sections 6-meter pipe with risers and couplings 
40 - Rain-bird cone distribution sprinkler heads w/spec. nozzles. 
2 - Line pressure gauges with couplings. 

2U0 - Graduated sprinkler water collection cans. 
2 - Spare submersible pumps 22UV 10 liters/sec x 10 meter head 

IV. IRRIGATION EFFICIENCY STUDY EQIrMEN'
 

10 - Cut-throat flumes (fiberglass) w/level bubbles - Z5 cm throat. 
100 - Pcs siphon tubing of various diameters. 
100 - Pcs steel gated pipe with controlled orifice control, w/couplings, 

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

1U - Reels 50 meter surveyor's cnain
 
5 - Double-ring infiltrometers
 
5 - Portable weirs with canvas dams
 
5 - Stream gages - pitot - tul e type w/travel cases
 
-1 - Set builder's level and nerric surveying rod. HJ travel cases.
 

,A
 



V. GENERAL FIELD EQUIPMENT
 

- TRACTOR OPTIONS: 1) Two new 60 HP tractors (3 pt hitch FO, 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 lift) ­
2 - ULV battery-powered spray rig (CFDT-type) (insecticide use) 
1 - boom sprayer 

VI. LABORATOR.Y EQUIPMENT
 

(220v 50H 2)

2 - Micro-computers, IBM-compatible, desk-top, 51LK byte RAM, dual
 

5 1/4" floppy drives, B14 monitors, standby power source/protecrion. 
2 - Ea. receptacles for downloading data modules from weather stations, 

leaf poromerer, neutron moisture probe, soil thermometers. 
1 - Soil/leaf sample drying ovens, 2ZUv, automatic timer 
2 - Digital analytic balances, IdOUg capacity, 220v 
2 - Digital analytic balances, 10kg capacity, 220v 
2 - Portable beam balances, 100kg capacity. 
1 - PH mpter w/L spare electrodes, Z2Zv, KCI extractant reagent. 
1 - Electrical conductivity (mho) meter, 220v 
1 - Pressure plate apparatus 
1 - Set soil textural analysis equipment (mortar/pestle, granulometric 

screens, cylinders and plungers.) Spare cylinder. 
i - Seed counter, digital, stop setting adjustment: 
I - Plastic bag sealer (hot iron), 220v. 
- Seed packets 
- Rolls of H.D. plastic bagging material, various widths. 
- Misc. glassware: graduated cylinders, beakers, flasks, etc. 
- Shipping containers for soil, foliar, and seed samples. 
- Plastic storage jars, wide-mouth. 
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I. BASIS AND OBJECTIVES
 

1.1 Classical FSK methodology describes two major approaches to conducting 
on-farm trtals (OFTs): researcher-managed and farmer-managed OFTs. Both 
approaches tend to overlook or underutilize a valuable field-based technical 
and human resource: the agriculture extension agent. In recent years, 
agronomic researchers based in West African national programs have developed
 
and refined extension-managed approaches to OFTs 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 intended as an option to, not a replacement for, the OFT approach used by
 
DECOR under the Niger Cereals Research Project.
 

1.2 The objectives of classical FSK approaches are generally to analyze
 
sorio-eronomic or combined agronomic-eronomic effects of researrh-generated

technologies on the farm level. Researrh-managed trials test treatment
 
effects in the bio-physical environment of the farm, while farmer-managed
 
trials test treatment effects by farmer management interactions without
 
benefit of extension agent advice and guidance. Extension-managed OFTs
 
include the influence of the latter to test (technical treatment) x (farmer x
 
extension agent effects) x (bio-physiral farm environment etfects). 'Thus the
 
method inherently tests the extendability of the technical treatments and
 
identifies technical constraints which will need to be addressed if and when a
 
treatment is proposed for extension through the same service.
 

1.3 Extension-managed on-farm trials (EMOFTs) are designed by agronomic
 
researchers, managed by field extension agents, and carried out by
 
participating farmers. They are experiments, not demonstrations. Compared to
 
classical FSR themes, EMOFTs focus more narrowly on agronomic effects of
 
treatments. Thus the design of the network and unit OFTs can be optimized for

collection of statistically valid, quantitative agronomic data as well as some
 
qualitative (farmer reaction) data. However, the design and protocol of each
 
unit EMOFT must be simplified to the extent necessary to assure that the trial
 
can be conducted by each (extension agent x farmer) unit. To achieve
 
scientific validity, it may thus be necessary to extend the OFT testing phase
 
over more locations and/or years than would be the case with more intensively
 
managed FSR methodologies.
 

1.4 Traditional agronomic researchers have been reticent to conduct OFTs
 
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 much researcher supervision. The model presented here is 
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,
ENO7Ts can to a considerable extent "run themselves" as far as the researcher 
is concerned. The model includes failsafe mechanisms and redundancy to reduce 
the most common risks of trial failure arising from human error. The payoff
 
for all this attention to detail comes in the form of proving or disproving

the technical and biophysical viability of technological improvements 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 CONDITIONS FOR RUNNING EMOFTS
 

The model assumes:
 

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

a) 	 have been successfully tested within the research station
 
network in which their potential interest in terms of yield,

quality or economy has been measured;
 

b) have a reasonable probability of being extendable;
 

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

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

e) are likely to be influenced in their interest or technical
 
feasabiliry when managed by the (extension agent 
x farmer)

unit. This is the major rest hypothesis.
 

2.2 	 The presence of agronomic researchers who:
 

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

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

c) 	 Have sufficient time, organizational skills and logistical
 
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 nor meet
 
thea 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)

supervisors
 

to:
 

a) 	 Review EMOFT proposals from researchers and act on them in
 

timely fashion each year;
 

b) 	 Select and assign its agents to managing OFTs, to the point of
 
Including OFT management in the regular work schedule of the
 
field agents that they select to participate;
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c) 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
 
agencies),
 

d) 
 Assure that the agent's time alotted to trial management is
 
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 their
 
agents to INRAN-organized training/instruction meetings.
 

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

The tollowing 20 steps decribe a chronological procedure for conducting

EMOFTs on irrigated perimeters 
 of Niger, where INRAN is the national researrhinstitute and ONAHA is the perimeter management and extension agency. The 
main steps are reiterated on a yearly cycle, but many require half-yearly
amendment for trials pertaining to only one halt of the double croping season
 
(e.g. dry-season only). 
 The basic model is readily adaptable to the dryland

sector as well, for which the Ministry of Agriculrure (DPA) is rae extension
 
body, and in tact the model appears considerably simplified in the latter
 
case. 
The model ran also be adapted to private sertor (cooperarive)
 
managment, but becomes administratively more complex and less effirient.
 

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

The objective of these studies is 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

researchers on the advice of ONAHA Regional Director and ONAKA Perimeter
 
Director, respectively. These studies are conducted in parallel across
 
perimeters throughout at least one entire double-cropping cycle. They

continue during the station testing phase, and strongly condition the design

of the EiOFTs. 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-ONARA Working Agreements
 

The basic document is drafted by the INRAN Directorate in consultation
 
with 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 
is designed to be amended annually or semi-annually to specify
 
more precisely the season's program. 
 Upon execution (signature) by the two
 
Directors General, each distributes copies to all parties concerned within his 
agency.
 

3.'3 Delineation and selection of recommendation/resting domains 

An important by-product of the diagnostic study phase is 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';e researchers will wish to select 
and specify the appropriate domain in his proposal to the extension service.
 

3.4 Determination of numbers of locations and trials per location 

In designin6 a network E1IUFTs, the researcher must integrate known and 
estimated treatment differences with requirements for replication in spare and
time to provide for statistical distinction of treatment efferrs and 
interactions. By working across perimeters, cooperatives, or soil types he

hopes to partition known sources of varian-e and measure treatment environment 
interaction. 
 Environment may be turther partitioned to blo-physiral effects

and management effects. 
 His proposal of number of locarions (perimeters...)
 
and trials per location will be conditioned accordingly. The need to test
over years is also taken into account, but the prudent researcher may wish to 
avoid commitment to test over years in the case 
that all treatments prove

unpromising early on. 
Other factors conditioning the locarions and numbers of
 
MIUOFTs proposed include the researchers's own logistical capacity and the
 
accessibility of the locations, as well as 
his estimate of the number of ONAHA
 
extension agents in a position 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 devotingto 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 less than 20% 
of the farmer's average total and the number of trialm 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 INRAN researchers to ONAHA 

INRAN researchers who wish to conduct a network of EMOFTS with ONAHA draft 
proposals for ONARA Directors' consideration. The proposals include concise

summaries of the objectives of the particular EMOFT program, the precise
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nature of the treatments, justification for resting them with farmers
 
(inrluding referenre to key results from station testing); sperifirations of
 
testing domains, numbers of lorations (perimeters) and trials per loration,

and sperifirarions of the unit hIuFT, inrluding a diagram of plot layout with
 
dimensions. The number of extension agents needed and an estimate ot 
the
 
amount of their time that the trial will require should also be rlearly

stated. Finally, no-loss guarantee provisions designed to protect the farmer
 
in case of rrop failure should be inrluded. Earh proposal need run no longer
 
than 3 pages. All surh proposals fur a given season are rollerted by the
 
INRAN Dirertorate for presentation to the ONAHA Dirertorate by a deadline
 
sperified by the working agreement, surh as April I for rainy-season and
 
year-long trials and August 1 for dry-season trials.
 

3.7 Review and approval of proposals by ONAUA
 

On review of the rollertive proposals, the ONAIIA Dirertorate may derline
 
to partiripate in researrhing cerrain themes on the 
farm level or may return
 
rertain proposals to INKAN researrhers for rlarifiration or modifiration. In
 
the event that the total number of trials proposed exreeds the number of UNAHA

field agents available to manage them, the ONAHA Dirertorate may wish to
 
reduce the number of fIIOFT units per theme 
or deter others to tuture years.

The assignment of lorarions is best made by UNAIIA Regional Dirertors who
 
better know their agents and perimeters. lhe General Dirertorate 
may wish to 
defer other key decisions to the regions as well. All surh issues are best
 
negotiated in a joint JNKAN-ONAHA meeting 10 days atter submission of the
 
proposal, but tinal derisions on these points 
remain with ONAHA. A deadline
 
for decision (ra. 2U days after submission) is spelled out in the working
 
agreement, at whirh point the working agreement itself is also amended to
 
spell out the details of the season's program.
 

3.8 
 On-site interviews with extension supervisors and trial managers
 

Researchers conducting EOFTs promptly visit Liteir assigned perimeters,
 
armed with a letter from the ONAHA Directorate, copies 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 supervisors 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 ENOFT protocols and data logs; other material supplies
 

Researchers prepare sets of written instructions which will guide the
 
managers in conducting the trials with farmers. 
The protocols provide simple,

straightforward, step-by-step procedural details of plot layout, cultural
 
practices and data collection to be performed, including diagrams where
 



appropriate. 
Data sheets are inrluded for agents's recording of such
quantitative data as rainfall, dares of operations and observations, and plant 
stand counts, and such qualitative data as 
the farmer's reactions to various
aspects of the test treatments. (Each researcher must assess which data may 
be reasonably collected by the extension agent and which he might prefer tocollect himself). Other initial materials prepared by the researchers might 
include the test treatments themselves (seed packets for variety trials;fertilizer packets for fertilizer trials, er.), plot labels and the like. 
Color coding helps keep treatments, plots, and data logs straight.
 

3.10 Group instruction of trial managers: provision ot materials
 

Gathering trial managers (preferably with their supervisors) together who
 
will be working on a common theme serves to impart Information moreefficiently, to contribute to morale and to draw out questions which might not 
otherwise be asked. 'lie instruction sessions, which might last one to threedays, could be held at ONAIA Regional Directorate locations as provided tor in 
the working agreement. Researchers present, talk through and demonstrate keysteps in the trial protocol. The material supplies provided by PIRAN are
 
given and explained to the agents at this 
point, and logistiral modalities areaddressed. The Researrh-Exrension Liaison Unit may wish to partiripate In the 
sessions.
 

3.11 Selertion of field plot loration within farmers' fields 

Depending on the trial design and treatments, this critiral step 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 (termire hills, trees, pathways,

sandy and low spots. etc) do not mask treatment effects. Traditional field
 
plot technique calls for increased replication to overcome these factors, but

this is not practicable within a unit EMOFT. 
 Increased care in siting the
 
plots or use of subplot sampling techniques can mitigate these factors. 
'The
 
sequence of cultural operations may call for land preparation before staking

and labelling of plots, but the site should have been prospected beforehand.
 

3.12 Field 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 versus 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 steps described
above, chances are improved 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 supervisors (perimeter directors) to continue the trial inthe 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.
 

\~1
 



A well-designed ENOFT 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 INRAN researchers
 

The working agreement specifies a minimum number of visits to be scheduled
 
by researchers to assure that the trials remain on track. A researcher
 
heavily invested in EMOFTS may wish to visit "his" trials frequently,
 
particularly if he is uneasy about the extensionists' ability to manage them
 
properly. But 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 arrordingly. At each
 
visit, he agrees on a date for the next visit in order to assure finding the 
field agent (and possibly the farmer and/or the perimeter director) on site.
 

3.14 Additional data rollertion by INRAN researrhers
 

The researcher will have determined in the design and protocol stage if
 
more data would be useful in interpreting the results than that collecred by

the extension agents. Surh data might originate from soil and 
 follar 
sampling, identifiration of pests and diseases, neutron moisture probe studies 
and the like. If so, the researcher scILedules visits in the manner described 
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 season
 
progresses, the researcher is also assessing the "interpretability" of the
 
data from each unit site (i.e. whether the treatment effects are being
 
expressed or masked) and picking sites suitable for the upcoming field tour.
 

3.15 INRAN organized field tour for service directors
 

The objective of the field tour is to show directors of participating and
 
allied services, as well as financial sponsors, samples of the type of
 
research 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 minimum
 
in order to impart a few good lasting Impression@, fatigue not one of them.
 
An illustrative group of participants might include the Directors-General of 
INRAN and ONAHA, Regional Director of ONAHA, Department Director of INRAN, 
INRAN's Research -Extension Unit, NAAR Project Team Leader, USAID Project 
Officer and the participating researchers. At each unit EOFT, they meet the 
ONAHA Perimeter Director, Cooperative and GMP directors, the ONAHA extension 
agent and the farmer. The Research-Extension Liaison Unit may also wish to 
participate in this activity. Throughout, it need be recalled 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 rest crop(s) becomes detarhed from its 
field plot, the chances of procedural error increase markedly. Researchersmay consider harvesting so critical that they arrange to be present (or send 
their staff) for this operation. Care must 
be taken to avoid spontaneous
harvesting by farmers. 
 The protocol should spell out clearly the movements of 
the ,,ags post-harvest. In keeping with the no-loss guarantee to farmers, thebest 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 final weighingoperation since these figures form the basis for in-kind reimbursement for any
loss incurred by the farmer. For instance, the no-loss guarantee mightreimburse the difference In kind (by commodity) between each test treatmentand the farmer's local practice (check treatment), plus any extra lossesincurred due to unplanted alleyways between plots, harvest samples taken for
 
quality analysis and the like.
 

3.17 Copy and distribution of raw data 

Once all data is recorded in the field agent's data log, the researcher 
takes and photocopies it. Copies of the 
raw data from each unit tOFT are
distributed back to the extension agent; 
his supervisor (perimeter director)

and the Regional Director of ONAHA. 
This exerrise ensures that multiple
copies of raw data exist in case of accident and allows ONAHA to proceed with 
its own data analysis if it so desires.
 

3.18 Preliminary data compilation and report
 

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

A very brief, non statistical, non-interpretative report of these data
 
provides a sufficient data base for planning and budgeting purposes relative
to the next season's program, while more time is taken with the complete

analysis. The preliminery report is distributed to Regional and Central ONAHADirectors, 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 
report can be prepared by the researcher for presentation at the annualINRAN-extension meetings. 
 In the case of an ongoing theme, data from previous

years' EMOFTs can be included in cumulative analyses of variance. Qualitative 

NJ
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data may be transformed for quantitative analysis and/or desrriptively

summarized. The resulting interpretation sets the stage for rerommendations
 
by the researcher for continued testing, possible modifiration of test 
treatments, sorio-economc analysis, or extension-demonstration.
 

Presentation of results at the annual researrh-exteusion meeting
 

The analytic reports prepared by INKAN researchers who have conducted
 
EMOFTs the previous year are formally presented to research colleagues andextension representatives at the annual meeting, normally held in March.
 
Because of the number of presentations, the oral report of each researcher is
 
very brief. There is limited time in the working groups for detailed
 
discussion of the future program, refinement of OFT methods, modification of
 
treatments or of the working agreement, and rhe like. 
A follow-up meeting ot
 
key participants may be required to establish the future plan, whirh allows 
participants time to study the analytic report and researrher
 
recommendations. Surh a meeting establishes which step in the iterative
 
process described above, is appropriate for the researrher to return to in
 
preparing for the uproming season.
 

IV. ILLUSTRATIVE CALENDAR FOR AN umUFT PRULKA.M 

The following ralendar illustrates how the components described in the 
preceding section are integrated into an annual work schedule which is
 
coordinated with the growing season. 
This partirular example supposes an
 
h10FT agronomic theme such as fertilizer response of rainy ecson 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 as the annual researrh-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 trials and locations December-March
5. Preliminary design of the unit E2MOFT December-March 
6. Proposal of EIOFT program theme to ONAHA Direction March-April
7. Review approval and referral of proposals by ONAHA April

8. Amendment of working agreement 
 April

9. On site interviews with ONUAA 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 Additional data collection by INRAN 
 June-November
.16 Field rour for servire directors 
 September

17 Harvest; post-harvest operations/data recording 
 Oct-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-UNAHA WORKING 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 researr.i, and periodic amendments which spell 
our the
 
modalities of conducting specific research programs (studies or experiments)
for a specific season. 
The following example describes the key technical
 
provisions of the basic document only. 
 The provisions of each amendment will
depend entirely on the nature ot 
the research theme. Examples of common
amendment provisions for conducting EmIUF's are 
listed in Article b.9. below.
 

ILLUSTRATIVE INRAN-UNAHA WORKING AGREEMENT:
 

TECIHNICAL PROVISIONS
 

N.: Where nor otherwise specified in the following text, "INRAN" refers to the 
INRAN Director General or his designee, and "ONAHA" refers to the ONAHADirector General or his designee. 
Designees will be specifically named in
 
amendments to the working agreement.
 

I. 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-soil-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 system
 
(A.H.A.) and consumer (G.M.P.-farmer) levels;
 

1.2. Irrigated soil management, including pertinent aspect of soils
 
and water chemistry; 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 management, including pertinent aspects of
 
manua 
and mechanized cultural techniques, weed control, pest
control, varietal adaptation and selection, and cropping systems,
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with the object of Increasing the yields, quality, or ease of management
of the major crop commodities produced within the perimeters; 

1.4. Irrigation system engineering aspects pertaining to the above
 
mentlonned subject with emphasis 
the design and oper

areas, 
ation of existing sy

on 
stems (A.H.A.s); 

possible improvements to 

1.5. Sorlo-economic 
areas. 

factors pertaining to the above-mentioned subject 

2.While continuing to support and pursue pre-existing and ongoing
 
collaborative research endeavors, INRAN and ONAHA agree to concentrate
 
their research resources on priority topics pertaining to the 
ONARA-managed perimeters in the administrative departments of Tahoua and 
Maradi during the initial pha.;e of research to be conducted in the context 
of this agreement. *Priority topics" refers to those avenues of research 
which have the highest probability of yielding results whlh will lead to 
extendable recommendations to improve the yield, quality, facility or 
profitability ot perimeter crop production, or the efficiency or farility 
of perimeter water management. 

3. 'tWo types of research arriviry are recognized for the purposes ot this 
agreement: field studies and experiments, the latter including field 
trials which may be conducted within the boundaries of UNAHA-managed 
perimeters (A.H.A.).
 

4. INRAN and ONAHA agree that intensive diagnostic field studies are an 
indispensible first step in establishing, refining 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. INRAN 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 a written proposal of the
 
diagnostic study program to the ONAHA Director General or his
 
designee for approval prior to implementing the study;
 

4.3.ONAHA will advise INRAN as to specific perimeters which are
representative of various system design and cropping system types,
 
and to review and promptly 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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its Regional and Perimeter Directors to cooperate with the team inproviding technical information and in measuring or sampling phisiral,

biological, and chemical 
processes in the perimeters. Physical processes
include hydraulic and hydrological processes. Biological processes

include crop growth, development, and yield;
 

4.5. ONAHA will direr the diagnostic team to sources ot historical 
records pertaining to A.H.A. design and construction, soil surveys,
hydraulic and hydrologic data, perimeter field layout, cooperative
and UIP organization, and other records as may be required for the 
team to complete its mission; 
and will assist the team in
 
interpreting these records;
 

4.b. ONAHA Perimeter Direror will assist the team in identifying a 
small number of representative cooperatives, G.M.P's and farmers,which ream members will tollow throughout at least one complete
cropping cycle to study the details ot tarm-level soil, water and 
crop management, and by way of introduction, explain the team's 
mission to leaders on each of these levels; 

4.1. iNRAN will provide the ONAIA Dirertor General, and Regional
Directors, with quarerly artivity reports describing the progress andproblems encountered by the study team; 

4.8. INKAN will provide the ONAHA Director General and Regional
Dirertor(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.
 
Recommendations will include, but may not be limited to, proposals of

hypotheses or technical treatments to be tested by INRAN;
 

4.9. ONAHA will review the activity and technical reports of the
diagnostic team, 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.
 

5. INRAN and OMAHA agree that technical hypotheses generated during the 
diagnostic study phase are to be tested first in appropriate INRAN-managedresearch facilities. Such facilities may consist of existing INRAN 
research stations or "points d'appui". For reason of environmental
similarity, some types of experiments may require the creation of new
 
INRAN "points d'appui" on certain ONAHA-managed perimeters. A separate
 
agreement addresses this issue.
 

5.1. INRAN will provide OMAHA with researcher's proposals to conduct 
in-station research on topics described in Article 1. IN willsolicit and consider OMAHA 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. 



5.2 INAN will organize an annual "irrigation researrh open house" at 
selected JNRAN facilities where and when such research is being 
ronducted, and will invite UNAHA to attend. 

5.3. INRAN will provide ONAHA with copies of the analytic reports of 
all research results pertaining to irrigation, as desrribed in
 
Artirle 1, at the annual INRAN-extension meetings organized for this
 
purpose.
 

b. INRAN and ONAHA agree that test treatments (technologies) whirh have
 
proved promising in terms of crop yield, quality, farility or
 
profitability to the farm enterprise when tested by 
INRAN researchers,
 
should also be tested by farmers before being proposed for extension.
 
Since extension agents will be the vehiolt 
 fir m,-y eventual transfer of
 
terhnology to the farmers, it Is appropriate to test the extendability ot
 
new terhnology by conducting extension-managed or.-tarm trials (EMUFTs).
 
In the case of irrigated perimeters, the extension agency Is UNAIIA, surh 
U'IOFTs are thus joint INRAN-ONARA trials. 

6.1. INRAN will inquire among its researchers in January of each year
as to the number, type, anl loration of "lU's they propose to 
ronduct In irrij ited perimeters starting with the following rainy 
season. INKAN will promptly transmit this Information to UNAIIA for 
planning purposes by January 15.
 

6.2. UNAIiA will make a preliminary assessment of its field extension 
manpower available to manage the trials (for this assessment, a ratio
 
of one agent to two trials is indicative.) In the event that the
 
number of trials exceeds available manpower capacity, ONAHA will
 
explore the following possible solutions:
 

a) rehire former ONAHA extension agents whose job performance was
 

satisfactory but who were laid off during the "compression" of
 
personnel;
 

b) hire new IPDR-Kolo graduates as extension agents rum on-farm
 
trial managers;
 

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

6.3. INRAN will reimburse ONAHA for salary and other direct expenses
 
incurred by ONAHA in the exercise of options to increase extension
 
manpower indicated in Article 6.2., in proportion to the time that
 
the additional extension agents spend on managing ENOFTs, as provided

for an amendment to this working agreement. INRAkN 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
 

#9I
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February 28. ONAIIA will promptly art to engage and assign the 
necessary personnel by the date for te group instruction of
 
extension agents who will be conducting RIUFTs;
 

6.5. UNAHA will incorporate trial management into the regular work 
schedule of the field agents it selects to participate, will
 
administratively supervise and pay these agents, and will assure that
 
the agent's time allotted to trial management is actually devoted to
 
that purpose;
 

6.b. INKAN will collect written proposals from its researchers who
 
wish to conduct EMOFTs with ONAIIA, and submit them by April 1 for
ONAHA review, approval and referral. The proposals, which are
 
limited to three pages each, will include: 

a) the name and post of the [NkAN researrher proposing the trial 
program; 

b) a concise summary of trial objectives; 

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

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

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;
 

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

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

6.7. ONAHA will primptly 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 researchers and the
 
ONAHA.Regional and Perimeter Directors concerned of this action; 

b) approve the proposal but reduce the number of locations or
 

trial. per location. Advise per (a) above;
 

c) approve the proposal but defer its realization until a future
 
year;
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d) return the proposal to INRAN researrhers roncerned for
rlarifiration or modifiration; 

e) derline to partiripate in condurting the proposed research. In 
this rase, UO.AA will provide INRAN with full written explanation 
of its artion.
 

6.8. ONAHA will organize a meeting with INHAN on April 10 to disruss
 
its proposed artions. 
ONAA will solirit and ronsider INRAN
 
rearions, but the final derision, due by April 15, remains with
 
ONAHA.
 

b.9. INKAN will draft amendments to this working agreement based upon
the fMOFT program retained by ONAIIA. The amendments will inrlude the 
approved ENMUFT proposals and the modalities ot condurting the
 
researrh in the field. Executed by April 30, 
 earh amendment will
 
sperify:
 

a) all provisions of the approved proposal, per Art[rle b.5;
 

b) lists of materials to be provided and paid for by INRAN and
UNAHA (anti eventually rooperatives and farmers), and deadlines 
for ?roviding earh; 

r) nameb of perimeters where the EMUFfs will be rondurred, names 
of UNAHA 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 letters 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 extension agents who will be conducted
 
T-OFTs and their supervisors. 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. INRAN researchers conducting EMOFTs will prepare detailed 
wriltten protocols for the ONAHIA extension agents conducting trials. 
The protocols will specify all physical and cultural operations and
data collection for which the agents are responsible, and will
 
provide data registers for the latter. 
 INRAN will provide ONAHA
Perimeter and Regional Directors with spare copies of the protocols. 

6.14 ONAHA will provide clear instructions to its Perimeter Directors as to measures 
to be taken to assure continuation of the trials in
 
the event that any named trials manager fails to manage his trial(s)

for any reason.
 

6.15. INAN will assure that its research staff visits the trials per 
the tentative visit program, and will provide ONAHA with quarterly
activity reports written by its researchers describing in the
 
progress made and problems encountered in the conduct 
of the MIOFTs. 

b.lb. INKAN will organize and conduct at its own expense one or more 
field tours for service directors to visit selected MIUFTs, to which
 
UNAIA General and Regional Dirertors will be invited. 

6.17. UNAHA Perimeter Directors will mediare any dispures arising 
from exerrise of the no-loss guarantee provisions proterting

participating farmers. 

6.18. INKAN will recover, photocopy and distribute to concerned ONAIIA
 
extension agents, Perimeter and Regional Directors, copies of all 
raw
data recorded by ONAHA trial managers. This will be done within 0U 
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-extensjon 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
 
E4OFT programs, and will meet with INRAN as needed 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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c) continued or revised EMOFT resting by INRAN and ONAIIA; 

d) extension demonstration by ONAHA field agents.
 

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

The list whirh follows again uses the example of a fertilizer response

trial on raiuy season sorghum under supplemental Irrigation. The protocol,
prepared by researchers 	 astor earh unit EMOFT and provided to extension
 
agent/trial manager, includes rultural operations which he 
 will manage
together with the farmer, and data rollection for which he is responsible. It
clearly distinguishes the cultural operations in whirh the farmer acts of hisfree will, from those In whlrh the extension agent intervenes and the extent 
of 	that intervention. INRAN-rollected data from the same 
trial is listed
separately. The protocol is wrirten in clear, simple, unambiguous French (or
local language it appropriate), and is hardbound in a single volume which will 
stand up to rough handling in the field. 

I. 	Table of Contents
 
2. Concise list of trial objectives

3. 	 Trial sperification sheet (list o experimental treatments, treatment
 

specifiration, treatment plot assignment, dimensions 
 of 	 trial and unit 
plot. err) 

4. 	 List of materials to be provided by INRAN, ONAHA, farmer 
5. 	Diagram of trial and plot layout, with dimensions
 
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 Extenpion agent history log (including training and professional experience)
 
15 Rainfall data log
 
16 Irrigation water application data log
 
17 Reference calendar
 
18 Chronological list 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 rollerted by extension agent
21 Data log for all qualitative data to be collected by extension agent
 
22 List of data to be collected from trial by INRAN research staft23 Open-ended log for visits by INRAN research staff and others, with spare 

for instructions and date for next visit
 
24 (Optional) Time and activity log for extension agent, vehicle use 
log, err.
 

The sign of a good protocol is 
a positive answer to the following question:
"If INRAN researchers were never to visit the trial, would the trial "run
 
Itself" surressfully to rompletion insofar as ONAiHA field agent data
 
collection is concerned?"
 

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

If all this attention to detail appears over-blown or nitpicking, it 
should be recalled that these details spell the differenre between a sloppyset of trials which yield inronrlusive results (or worse yet, trial failure
followed by the inevitable recriminations), versus a sharp set of trials whichyield interpretable results. Only the latter can advanre the researrh program 
towards its objective of perfecrting and delivering truly exrendable
recommenda tions. When detailed forethought and planning have been 
incorporated into the working agreement and trial protocol, collaborative
interagency field research can be rondurted efficiently and yield results that 
all the participants ran take pride in.
 

A
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1.1. 

1.1.1. At present, horizontal links between extension services and
 
research exist largely through attendance at annual meetings convoked by the
 
Ministry of Agriculture, although March 1986 
was the first time that research,
 
ONAMA 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
 
principle, the researchers then tailor their programs to 
accommodate the needs
 
expressed by extension workers in subsequent group meetings at INRAN.
 

1.1.2. Multi-locational 
trials include a number of different types. Some

of them are standard packages from IARC's and the CILSS trials, while others
 
are applied trials. They take place primarily at research posts and 
are

executed primarily by extension agents, rather than being true farmer field

trials. In principle, multi-locational trials are requested by extension at

the annual meetings. INRAN then prepares the research protocols which are
 
sent to the Arrondissement extension service branches 
(or ONAHA for irrigation

trials) for implementation. The results are of mixed quality (See below).
 

1.1.3. The formal 
process for INRAN and GON approval of extension

recommendations is muddy. Not many recommendations have 
been formally

released recently, but there should be several soon. In theory, 
a research
 
committee based in INRAN presents a recommendation of a new/revised technical
 
improvement at the annual meeting of the Agriculture Technical Services, who
 
then give their approval/disapproval. 
 There is little interaction between
 
researcher and agent. Sometimes the recommendation is approved as a general

recommendation and not modified for ecological zones/soil types. In the past

this has resulted in inappropriate broad recommendations on technical packages

which have left much 
to be desired (See Ithaca International's 1984 study on
 

The present process
involves primarily INRAN, with a role probably being played by the newly

formed committees or working groups on irrigation, dryland crops and farming

systems (whi:h have representatives from the services). INRAN prepares

technical handouts or f£c _Os g of variable quality which are

distributed dowm to the departmental service levels. Extension then has to
 
oistribute these furthar. The system is 
obviously in need of revitalization
 
and reorgaization which 
includes stronger input from users.
 

1.1.4. In the past, IINRAN has made little effort 
to evaluate
 
recommendations once they were passed to Extension for diffusion. 
 Similarly,

the extension services have not, until recently, expended much 
effort on
 
informing INRAN of their experience with the recommendations. A partial

exception may have been 
the Niamey Department Development II project's efforts
 
to evaluate the animal 
traction technical package components.
 



-2­

1.1.5. The administrators of both the research 
and the extension services
 
are aware that poor communication between the 
two services have led to many of
 
the 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.
 

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
 
headquarters, 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 Research 
Studies and Programming Section (See organization

plan). This is the umbrella 
unit for the Divisions of Program/Project

Study and of Planning/Evaluation. 
 An INRAN staff member with a 8. 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 results;
 
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. 	 Organization of seminars to review research 
activities.
 
6. 	 Maintain institutional relations 
with research organizations
 

within and outziC> 
cf Niger to keep INRAN informed about research
 
r_ lit- from similar programs.
 

1.2.1.3. Much of R:U's activity to date has been 
directed z.t

preparation of technical hendouts (f&Ch Schnjgu) 
 summarizing

recommendations t:sga 
 on 3ronsored research 
or on information
 
coliect,: frz.-' third 
country institutions. it has also been involved in
 
s~ad multij;!ct.oq or:rms.
 

The 	tsi: rrooleqm 
is ticat REU does not have the wherewithal to carry
 
out its functions propqrly.
 

INRA14 has a numtar of client5 (AI^tnsion services) * working under
oiffering or; niz:tio and 	conditions that need technologies to transfer to
producars. Some clients will 
eventually be integrated into 
the 	National
 
Extension Services, and many will 
not 	be able to afford full scale research
 
liaison/extension information units. 
 Under the Director-General of

A.griculture, are thq extension service 
(which covers rainfed agriculture and
 
micro scale irrigation), the Departmental agricultural offices, 
the
 
Productivity Projects, the National Cereals 
Program 511 Bg[a (rural public

works) and tha Plant Protection Service. 
 Eventually the productivity projects
 

http:multij;!ct.oq
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are supposed to be integrated 
into the National Extension Services. The

Ministry of Agriculture supervises the irrigation parastatal, ONAHA, which
 
should obtain its research technologies from INRAN. The Institute for
Practical Rural Development (IPDR) 
at Kollo needs to feed research
 
recommendations from INRAN into its curricula and syllabi. Although not
 
within the domain of this project, 
INRAN's mandate also includes livestock and

forestry 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 80iM91igg 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 research results, and
to a place to bring

specific problems for solutions.
 

These clients complain about the lack ol readily available and
comprehensible results that they can transform into extension materials for
 
widespread dissemination in the vernaculars.
 

1.2.2.1. Agriculture Production Service
 

When USAID authorized the Agriculture Production and Support (APS)

Project in 1982 as one part of Phase II National Cereals Program, it
 
concentrated on upgrading the ability of the 
national agriculture

services, especially the Directorate 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 a national level
has center for assistance to extension
 
that was started under 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 as well as teaching material which should be 
used by

extension person.el. 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 ovaluate extension methods;
 

A unit which will have the job of maintaining a closer liaison,

between resesrch 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 1936, and the workplan for this APS component is

currently under revier. Tne assistance is planned to phase out with the
 

http:person.el
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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. 
 Extension 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 established. This interaction is essential for carrying
 
out programs based on the concepts mentioned above. The final result will
 
De a program of research 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 personnel and that of farmers themselves in applying the results
 
of research experiments and demonstrations.
 

The Liaison Unit of the Agriculture Extension service sees itself as
 
participating with researchers and others on the systematic diagnostic
 
studies of extension activities and preparation of technical materials
 
which are provided to the services (such as E± b2IJgb0Lgw&I). They will
 
work with researchers and iNRAN's Research Liaison Unit 
to improve the
 
basic technical handouts, but 
will also prepare more specific extension
 
information matarial for ecological zones 
and in local languages with the
 
documentation and the extension 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
 
for rainfed crops and micro-scale irrigation.
 

Tha seed Multiplication service should 
also be a key extension agent,
 
in that it needs to obtain the products of research, multiply them
 
(including farmer multiplication of M3 seeds) and market 
their produce.
 
The seed products are well placed to 
give their own feedback to
 
researchers as well as relay the observations of their clients. This
 
process is 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 researchers, 
extension staff, cooperatives and the
 
private sector. An 
active seed advisory committee can be a valuable means
 
of strengthening extension - research liaison.
 

1.2.2.3. 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
 
,orks (51n42_S CQ)). With the exception of 5 22-.WCEI staff, 
most
 
extension workers have almost 
no training in any aspect of irrigation
 
agronomy znd water management. There is little continuity since the ONAHA
 
steff normally ;o back to their home directorate after completing 
their
 
excursion tour.
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Extension work (and linkage with research) comes under the 
Ma12_&E
 
J11%C or Operations Directorate 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 is supposed to strengthen its extension information generating
 
capacities, and, it is assumed, the 
extension research linkage capacities
 
as well. The IBRO-Caissa-KFW Irrigation rehabilitation project also has
 
extension agronomy within its cooperative training program.
 

1.2.2.4. 1!gEWCi As water management and other irrigation

research comes on stream, it will become 
increasingly important that
 
linkages be established between INRAN and the 
g0.aC1 Directorate.
 
QJaj._WCg has ultimate responsibility for approving project design,

although most medium size perimeters are designed and executed by a few
 
firms. j2oje3_wr is 
also responsible for technical review/design of
 
small an 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 maintain 

The INRAN 

to 
Research-Extension unit should 

close w
facilitate the 

orking linkages G}nie Rural. 
task. It has been 
with 

proposed that G)nie Rural second a few staff members to INRAN to work on 
water management related research issues. 

1.3.
 

The technical packages outlined in the extension handouts are constructed
 
as a collection of interdependent themes which have the cumulative effect of
 
the conditions necessary 
for acnieving the desired increase in productivity.
 
in practice, Ni;erien farmers can, -- and do--
 disaggregate the package and
 
adopt isolated themes from the total Packae. Researchers should adjust their
 
technical recommendations to fit the reality of differential adoption rates.
 
The packages should be 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 feasible technically, then the packages should be
 
developed for tne varicus use patterns.
 

For instance, recommendations for use of an improved 
 millet variety could
 
includa seed treatment of fertilizer and pesticides, mechanical seeding and
 
weeding usin; animal drawn equipment, and side dressing of urea. Not all
 
farmers will have accass to 
equipment drawn by animal traction, nor will they
 
necessarily opt for both fertilizer applications (especially in years 
of
 
spotty rainfall). Even if 
only part of the package is adopted and optimum

results are not produced, researchers must be realistic in what they propose.
 

1.4. E2aj-


Many researchers nanve doubts 
about the ability of extension service
 
personnel 
to carry out on farm trials properly, and consequently they are
 
unwilling to 
work with them. Often the research protocols are not
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as specific in their experimental methodology as 
they might be (there are many

traps that inexperienced researchers may 
fall into), with the experiment being
 
so affected by exogenenous variables and insufficiently rigorous 
scientific
 
method that distortions appear in results. such the
In cases results may

reflect some effect different 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 dragged off
be 
 to do other
 
chores at the 
key stages of the experiments and thus devote insufficient time
 
as well as erratic attention 
to the trials. The agents currently have little
 
role in shaping the trials they execute.
 

Cn the other hanc, ths extension 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 supervision while the ^rials
 
are being executed. 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 service with which he must interact for valid and
 
successful OFT's on the serious 
problems which the farmers face. As the
 
services expnna and upgrade their staffs, should
it be possible for a limited
 
number of extension agents to spend more time on 
supervising na implementing
 
on farm trials.
 

1.4.1. Tho extension services face severe manpower, equipment and

logistic constraints which decrease the impact of 
the extension efforts. APS
 
has a component designed to the
increase effectiveness of the extension
 
programs for rainfed agriculture. In the irrigation sector, 
ONAHA's
 
Operations Division 
is charged with carrying out trials on perimeters of ten
 
hectares or more. Many of the 
extension functions should be transfered to the
 
Cooperative representatives as perimeter self-management is put into effect.
 
The IBRD-Caisse-KW irrigation rehabilitation project is 
training perimeter

directors and cooperatives under the rehabilitation project for Niger River
 
perimeters and some inland perimeters in the Maggia, while the 
European

Development rund is running 
a three year program on other perimeters
 
(primarily on the Niger River).
 

1.4.1.2. The technicel handouts prepared INRAN
by are poorly adopted
 
to the technical and educational level of most extension agents. 
 Many
 
agents have some secondary school training at most, and others only
are 

;oraduates of farmer trainin; centers. The style 
of presentation and level
 
of detail in extension ma- rials should fit the 
educational level of its
 
users ani be adapted to iis intended use as training, reference or
 
audio-visual aid. 4ost extension staff below the upper E level 
do not
 
have sufficient training 
or skills to be able to draw useful information
 
from the ­ for farmers and grass roots extension agents to
 
use in their extension activities.
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1.4.1.3. Extension staff usually have not had sufficient training in
 
extension methodology, and communications to present the technologies

clearly, and inform the end user effectively on how to apply it. Again, 
a
 
top down, 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 agents above CPT level). Many B and C level cadre find
 
themselves assigned to field extension positions in 
regions where they
 
cannot function in the vernacular.
 

1.4.2. Extension staff, particularly the Agriculture staff at the
 
Departmental level and below, have a great many things 
to do. Many of their
 
activities are not related to extension ggC 11. The district worker agent
or 

technique has many tasks, but not the means realize them
to in his territory

which may include 30 villages. He lacks transport. He monitors the work of
 
tD120 (township) and village level assistants 
(where they exist) and reports


problems to the QCE0 § 2M201 level. He may run the 
rural training center in
 
nis area and may conduct multi-locational trials. He collects agriculture

production and other statistics and
for annual reports other reporting
 
requirements. These tasks eat up considerable time and may often take
 
priority over extension activities and thus reduce the effectiveness of
 
extension agents 
as providers of extension information.
 

The aCC 1 MZ level agricultural officer is usually a 3 level civil
 
servant. These inlividuals must monitor and supervise the district and
 
village agents, arrange crop protection actions, attend dep3rtment level
 
meetings, coordinate special agricultural projects such as micro-level garden
 
projects and contract farmer seec multiplication.
 

1.4.3. The Extension Service(s) are typical GON organisms. They are
 
divided into small units controlled by individual managers. Downward
 
communications are 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 oeforenand. if jurisdiction is unclear, action often is not taken.
 
The predominance of vertical hierarchical linkages and communication channels
 
within individual rural development services over the horizontal linkage:

often results in routine program implementation with minimal or non-specific
 
information sharing Oetween 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.
 

1.4.4. Great stress is laid on formal education attainment and years of
 
service, yet most agriculture extension staff have had relatively little
 
training. At tne 
iCC2QiZ O0 level, most of the Ministry of Agriculture's

extension staff 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 much specialized training. District level staff may only

have had two years of general training end canton level agents may only be
 
graduates of CPT's and CFJM's. Their effectiveness as field agents conducting
 
agriculturel trials is tnereforg often weak 
becauss of insufficient technical
 
and methodologicel backgrounc.
 



-8 ­

1.4.5. Materials/Logistical Management. 
 Urgent needs in
frequently result in other sectors
diverting resources destined for specific purposes and
programs. The Extension aggnt 
ray not have equipment, supplies 
or transport.
 

1.4.6. Due 'to frequent turnover 
of staff, there 
is little institutional
memory, 
and xhat there is happens to be fragmented because of 
bureaucratic
 
protocol.
 

1.5.
 

1.5.1. Extension agents 
are not fully convinced of the 
value of
recommendations in 
the flbt.12bogWil received from the 
research

institutions and consequently they 
are not 
strong advocates of their
adoption. 
 This is because 
most of the recommendations 
and technologies are of
questionable technical, 
economic 
or social viability. 
 Negative experience
with previous attempts 
at collaborative research have 
led most institutions
be wary of committing themselves 

to
 
to new research programs. 
 It has led many of
the productivity projects, 
most notably the Maradi 
and Niamey projects, to
establish and finance their own 
applied research activities. ONAHA 
complains
that the research conducted by 
INRAN tends to be overly theoretical, that the
results are often 
unsuited for 
practical applications, 
or that the technology
failed 
to produce tna anticipated results when put 
into practice in the field.
 

1.5.2. Extension agents may 
not be convinced of
recommendations that the value of
 ara valid both technologically and 
economically, because

they have never soen them demonstrated properly.
 

1.5.3. 
 Recommended technologies are 
often not well adapted to Niger's
diverse ecological conditions. 
 The typical recommendation approved in the
oast was 
oftan characterized 
for very broad agro-ecological conditions 
(e.g.
it covered both sandy soils and clay 
soils - which must 
be handled differently

- as well as wide variations in rainfall).
 

1.5.4. Tne recomm2ndations may require 
use of inputs which farmers can
ill afford in a high 
risk environment 
on low value crops, such as using
nitrogenous fortilizer 
on rainfed cereal crops (especially millet) in 
low
rainfall zones. Recommendations may stipulate the 
use of inputs such as
fertilizers 
or animal drawn traction, which many 
fa;'mers can not 
afford if
payments 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 
hav9 had a problem in that, until quite
recently, 
research recommendations addressed 
only crops grown 
in pure ttands,
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.
 

I.
 

INRAN has a Research and Extension Cell which is not yet 
fully effective.
 

\I.
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In a more developed institutional context where extension staff and
 
researchers interact fully, the role of a REU would be 
less activist, and
 
fariier to farmer spreao 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, quite

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.
 

to its clients * (extension services) 
and to actively facilitate information on client needs
 
and client reactions to researchers and the researchers results to the

clients.
 

2.2.
 
12QbiQ0 1f09CO2 2Q. Many recommendations need review and retesting, 
as
 
well as improving the clarity and applicability. While INRAN does not and
 
should 
not have the resources to produce extension information material, it
 
should be the focal point for facilitating the preparation (by researchers) of
 
technical handouts (f.i1 t) for ralaease of approved

recommenlations. 
 The clients then use these to prepare teaching and
 
informational mterial for widespread extension and 
use by lower level 
extension and coopsrativa mmbrs who have limited training. 

Researchers =and extension workers talk different languages. They may use
 
the same terms (such as "methodology") while talking about very different
 
things. The scientist or researcher means the methodology by which he has 
designed end is executing his research; the extension worker is discussing 
ways and methods of communicting the improved technology and extending it to
 
oaople wno hnd not bean using 
it previously. Consequently researchers and
 
extGrsion staff exist on differvnt planes, preceeding from very different
 
assumptio;rs, and trying to talk about the same subject (or so they think). 
 An 
interoreter who Lmoerstands both languages would help.
 

* U2e: Extension se-vices, in this context, mean any government or service
 
actively engaged in transmitting technologies and/or practices. 
 The term 
includas the nation:l extension service, productivity projects, ONAHA, 520.2 
aWCa, cooperatives, agro-industries and voluntary agencies engaged in
agricultural development. It also includes the IPOR at Kollo where extension
 
staff are traineo, because IPOR needs to incorporate research results into, the
 
curricula. 
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LwG12w2Q±±ga2oIgg0 .Dril among the client agencies and farmers.researcher may The
not know enough about the extension services to know how to
 
start finding extension staff 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.
 

1oaIJiJtlgO2 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
 
resoarch institutions in neighboring countries.
 

0 
 Both the traditional narrow based 
social
hierarcny and the government structures 
require mounting and descending chains
 
of command in order to effect 
contacts between individuals working on similar

problems. Given the socio-administrative context 
as well as administrative
 
ordinance, the 
exchange of information between researchers, 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 establishment of the structural take
bonds for exchange to

place. The existence of a formal Memorandum of Understanding is not sufficent
 
to create 
tha necessary interchange unless the organizations and their staffs
 
are also convinced that such an interchange will facilitate the 
desired
 
results.
 

Researchers and extension staff 
are sufficiently territorial 
at present so

that, although the circles of activities overlap, the more common result is
 
curdling and 
clotting into constituent marts, 
rather than becoming

homogenized. Once 
the habits of interaction are established and
 
institutionalizsc, 
the direct role of REU will 
gradually be able to lose 
its
 
intensity 
and ;EU will then function as a "transmission belt."
 

III. AIMS AND O2JECTIVES OF 
RESEARCH LIAISON COMPONENT OF NAAR
 

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
 
research 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

Mjill market tne t9chnologies to the services which 
have end users in the

farmers engagec 
in specific production activities. The REU will then 
transmit
 
bacK to INRAN the results of "market research" in terms of problem
 



areas defined by the farmers which are passed 
on through the extension
 
services. The REU serves as the coordinating point to direct requests for
 
assistance in resolving problems or prospective research needs coming from the

farmers or extension services. It 
maintains the documentation center and
 
infromation regarding 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 extension recommendations.
 

3.1.1. As mentioned above, the 
GON has already established a Research-

Extension Cell 
 in INRAN and assigned
 
it a coordinating role.
 

3.1.2. The REU outputs should be considered as improving REU's capability

to carry out a number of functions to facilitate interaction between

"research" and "extension." 
 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

agencies which are required for effective diagnostic studies and planning,

execution and eventual utlization of agricultural research results. REU
 
itsilf does not direct research planning, nor does it actually execute on farm
 
research trials, nor does it prepare "end 
product" extension materials which
 
lower level extension 
agents use. However, it has an important role in
 
facilitating all three. To state that a major objective 
is the establishment
 
of memoranda of understanding between INRAN and an extension agency is a very

important output objective is incomplete, because memoranda of understanding
 
are devices xhich set up the formal framework for interaction and execution of
 
OFT's that involva both researchers and extension agency staff. A better
 
indication that the liaison is 
actually functioning would be if there are

memoranda of understanding in place under which increasingly larger numbers of
 
researcners anc extension agents are working together 
in carrying out on farm
 
trials in several ecological zones, and that a greater number of
 
farmer/extension a;ent proolems and prescriptive research needs 
are actually

incorporated into the r3search orogram agenda of INRAN.
 

3.2.
 

by the end of 
this project (1992), the REU will be sufficiently developed

to carry out the following functions and activities. These activities 
are
 
ranked in oroer of their importance, but they do not indicate the order in
 
which REU undertakes activities.
 

3.2.1. Cb @ O i O 
 ~ £ 

3.2.1.1. Reviaws research results/papers and markets the recommended
 
technologies to the appropriate extension and 
other services, and
 
provides advice to 
extension information on preparation of detailed
 
extension and teaching materiels that are suitable for lower level
 
extension agents and cooperative agents to use in local languages.
 

-- Provides advice to extansion information personnel of extension
 
services on preparatioi 
of detailed extension and teaching 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 vaterials 
based on the technical information in INRAN research
 
recoomendations.]
 

Facilitates 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 will be done by

extension service(s) and/or institutions such as IPOR. REU will
 
contract out all printing and publication. [Verification will be

done through examination of 
recent extension publications to observe
 
whether the recommendations and practices contained in 
them are
 
technically sound qnd 
whether evidence exists that researchers did
 
review the end product.]
 

3.2.1.2. Pulfill 
the role of executive secretariat to the revamped
reqoarch recommendation approval committee that 
is charged with approval

ard release of 
agricultural research recommendations to the extension
 
services and for general implementation.
 

-- Has completed the tosk of coordinating the work of researchers and
 
extension staff 
tnat raview existing 1 IiaiOgWil to determine

retention, revision, ravalidation through on firm testing 
or
 
rejections of the recommendations. (This is actually 
an outgrowth of
 
the researchers diagnostic survey 
of research 
status which involves
the extension agencies as well) [Verification is done through review 
of reissued and revised f 2_-Q bOigW2 based on the validation
 
programed notes of committee proceedings.]
 

Edits and 
coordinates preparation of flb t2ibQ!W11 for newly

released recommendations. (All of 
these are reviewed by researchers
 
for technical validity). [Verification is done by reviewing the
 
newly issued _
 

3.2.2.
 

-
 The REU plays a more
modest role of outsioe advisor 
on the full scale DECOR managed on farm trials
 
and the direct INRAN multilocational trials (See EMOFTS 
annex for details).
 

3.2.2.1. melps facilitate and coordinate negotiations of INRAN
scientists 
and Extension services 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 between scientists and extension
 
service staff. [Verifiable indicators include 
the existence of approved
Memoranda of Understanding 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 individual 
jointly executed research activities.]
 

f 
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3.2.2.2. Acts as advisor to researchers on extension service contact
 
points for organizing EMOFT's. Helps researchers plan and organize
 
logistical execution 
of EMO:T's, provides advice when requested by
 
scientists (along with 
DECOR) on feasibility of sites selected/test
 
layout. [Verifiable indicaators would include 
notes on research protocols
 
and internal 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 underway in at least two dryland
 
zones as well as on irrigation perimeters scheduled 
for year 5.]
 

3.2.2.3. elps verify feasibility of service personnel carrying 
out
 
on 
farm research protocols and the suitability of questionnaires/forms to
 
gather eccurate information for researchers. [Verifiable indicators will
 
include notes and comments on research proposals, letters, and other
 
internal documentation of 1NRAN.]
 

32.2.4. 4elps organize anc plan training programs for on farm
 
triels (EMODTS, 
but elso 2ECOR model tests) which are led by researchers,
 
using facilitigs and ?ssistance of INRAN and Extonsion 
service training

units. LEriflaole indicators 
would include research notes and records of
 
trainers eni training p-ograms themselvas.]
 

3.3.2.5. Organizes th annual research 
site visit field program for
 
on farm trials of ill types. [Verifiable indicators would include
 
aocumentatlon for tn? 
raseerch site visit, internal INRAN correspondence
 
and correspondence 
uitn the gxtenslon agencies and local field personnel.] 

3.2.2.6. :reares summary digests 
and consolidated non-technical
 
reports for plannIng enz budgeting of following year's EMOFT's.
 
Cverifia:ce incicators would oe the summary digests and reports
 
tnemselves.
 

3 .2. 3.
 

3.2.3.1. Coor inates for :1NRA tns systematic gathering of knowledge
 
on farmer originEtad f1il: 
 practices and matching the technology with an
 
appropriate rasearcher for vea-fication and possiole replication.
 
EVerifiatle 
inticaters incluoe IJPAN records and correspondence, extension 
agency corrasponcince, ano tne records of the ciagnositc analyses prepared 
for orylan: an irrigzteo agriculture problem areas by the NAAR project.] 

3.2.3.2. L:ts as a coordinator for feeding to researchers "problems"
 
or prescriptive rsearch needs 
coming from farmers/technical services.
 
[Verified by ra:orcs of 
REU ano research program proposals which show
 
inclusion of Droollei 
and subJect matter research areas initiated in
 
response to fielc requests.]
 

3.2.3.3. Dzrticipati s in iiagnostic reviews/surveys of extension and
 
farming practices tnd recormandations. [Verified by evidence in the 
revie s and surveys tnat PJ psrticioated in tng 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

parformance 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.]
 

3.2.4.
 

3.2.4.1. INRAN generated research 
 [Verified by documentation center
having a full inventory of these activities.)
 

3.2.4.2. Other research carried 
out 
in Niger, including University

and productivity projects. 
 [same as 3.2.4.1]
 

3.2.4.3. "ARC generated research basic
- research information
[Verifieo oy documentation center invertories.]
 

3.2.4.4. Research done in neighboring countries [Verified by

documentation center invqrtories.]
 

3.2.4.5. Library of local extension materials 
and recommendations

[Verifield oy documentation center inventories.]
 

3.2.*5.
 
. [Verified by correspondence,
participation of 
 NRAN staff in networking activities, and in the
researcher exchang3 process.]
 

iv.
 

4.1.1. INRAN's roles in research extension liaison are complex.
Resoonsi!ility for carrying 
tnem out is shared by INRAN'S research departments

(whose scientists increasingly must 
interact with extension agency field
personnel and farmars), the Rgsearch Extension Unit 
(which has a facilitating

role) and th? training division 
(which carries the ourden of teaching

extension and other personnel how to execute on 
farm trials). INRAN's role 
as
 a whole in the research-extension process, 
may be described as follows:
 

- to keep itself constantly informed of 
important constraints
 
expressed oy farmers (often through the 
medium of the extension
 
services);
 

- to develop and execute research programs 
and specific activities

that provide solutions to production problems to the satisfaction of
 
the farmer;
 

\)f
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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 evaluate the field 
performance of extended recommendations and
 
modify them when necessary.
 

The NAAR proect 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 development, approval, delivery and 
evaluation of technical
 
recommendations.
 

4.1.2.1 The role of REU in ._E 
 wDOD be
will 

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 
respective roles and responsibilities of INRAN and the
 
participating institution. 
 The MOU will also sanction direct contact and
 
interaction for carrying 
out the activities listed in the 
MOU between
 
INRAN staff and staff of the 
extension 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 review
 
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 recommendations when necessary and it will 
remove
 
inapplicable recommendations.
 

Once the MOU's ere in place, the extension services will follow up on

research themes which they have identified and request that REU bring

these problem 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 research 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 role$ and
 
responsibilities of each participant, the inputs required, location,

budget, and any other pertinent information needed for -'ccessful
 
implementation of the EMOFTS.
 

4.1.2.5. Evaluation of the performance of technical re,:ommendations

is an integral part of research planning, and feeds back into the process

of selecting research priorities. REU will develop a program with the
 
researchers and extension services monitor and
to 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 themselves 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.
 

4.1.3. Execution of Classical FSR
Research. methodology describes two

major approaches to conducting on-farm trails (OFT's): research managed and
 
farmer managed OFT's. 
 Both 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 African national
 
programs have developed and 
refined extension managed approaches to OFT's
 
which combine the best of both classical approaches.
 

4.1.3.1. The general objectives of classical FSR approaches are to

analyze socio-economic effects of research generated technologies 
on the
 
farm level. Research managed trials test treatment effects in the
 
bio-pnysical environment of farm, while trials test
the farmer managed 

treatment effects by farmer 
management interactions without benefit of
 
extension agent advice and guidance. Extension managed OFT's or (EMOFTSs)

include the influence of the latter to test 
(technical treatment) +

(farmer and extension agent effects) + (biophysical farm environment
 
effects). Thus the method inherently tests the extendability of the
 
technical treatments 
and identifies technical constraints which will need
 
to be addresseo if and when treatment is proposed for extension through
 
the same service.
 

EMOFTs probably have raletively less usefu-ness for analysis of the 
mora complex socio-economic effects of technical experiments; however,
OFT's which test a relatively limited number of technical treatments are
 
probably better suited to the extension managed approach.
 

4.1.3.2. Execution of Research: Multilocetional Trials. These trials
 
are executed Primarily by extension agents at research posts. They are
 
isually requested by extension services during the 
annual agricultural

meetings. :NRAh researchers prepare the protocols which are sent to
 
arrondissement level extension services branches for 
execution. The
 
quality of results from trese 
trials varies widely; the extension agents
 
many not receive adequate briefing on how to execute the trial and receive
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insufficient supervision during the 
course of the trials; often INRAN does
 
not make the required 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 eye
an 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 train extension agents and reduce the number of trials in order
 
to imrpove monitoring and support of multilocational trials.
 

4.1.4.
 

4.1.4.1. 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 ready for extension, they synthesized by REU
are 
 into
 
technical recommendations handouts (fhQ-1bigugI). The resultant

materials must be reviewed by researchers for technical accuracy. 
 The REU
 
will develop extension materials 
which will be used by extension and other
 
agricultural services as Q - bo _ fr which can
O 2 , in turn be

modified by the extension agencies to suit a particular media, extension
 
technique, user or
group, national language. REU's responsibility is to

aeliver to extension services the 
essential technical information in a

clearly described, technically complete and unambiguous form.
 

Users of REU 
documents might include departmental or arrondissement
agricultural chiefs and 
agricultural extension methodologists. _EU_og±
 

-_ 
 this responsibility properly falls
within the domain of the extension services. However, REU will
 
collaborate with the appropriate agents units of
or 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 !NRAN documents present their information clearly. The Director of
 
INRAN and the head of each Extension service will agree in Memoranda of
 
Understandin; to clear descriptions of 
each agency's role and
 
responsipilities in the production of extension materials.
 

The revised technical recommendation approval procqss will 
set forth

procedures to ensure that only those 
recommendations which have been
 
proven technically and economically viable through OFT's will be 
released
 
and delivered to the extension services. 
 Where applicable, new technical

recommendations developed by 
INRAN will present sets of options that
 
farmers can employ according to their means.
 

4.1.4.2 Marketing Research Results: 
 One of the most important roles
of the REU 
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 servi:e, the 
general agricultural technical service,
ONAHA, and gg0jj.CCI (which has a most important task in the design and 

/f 
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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 several 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. I1.j8BANaG21
 

4.1.4.3 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 recommend3tions and how to 
execute them. REU will also
 
coordinate specialized training for agents participating in irrigated OFTs
 
and multi-locational trials. Upon request from DECOR, REU will assist
 
with training of DECOR- selected 
rainfed OFT executors. Training will
 
cover agronomic techniques, trial methodologies and data collection.
 

4.1.*5.
 

4.1.5.1. REU will maintain information on re-earch being conducted
 
in Niger. This 
activity will be conducted with INkAN's documentation
 
center. After upoating tne inventory of INRAN-sponsored research, REU will
 
compile a cate base on 
non-INRAN research . (Alain Fournier's report can
 
be used as a starting 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 
linkages with the other institutions and
 
agencies carrying out agricultural research in 
Niger (the University,

productivity projects, donor sponsored applied research 
activities outside
 
of INRAN, and PVO's). It 
will maintain linkages and engage in networking

activitigs with the international Agricultural Research Centers
 
(particularly ICRISAT's Sahelian 
station outside Niamey) as well as
 
research organizetions operating in nearby countries.
 

4.2.
 

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
 
research is reacly or deigned for EMOFTs 
activities and what dryland cereals
 
research 
is r~aoy for OFT's is already organized for field work either the
 
'ult/occational trial 
system or the DECOR system. EMOFTs will start slowly

and require that researchers 
tailor their research protocols specifically to
 
that type of OFT. This requires time. It will be three 
or four years before
 
irrigation research undertaken in 
NAAR will be available for EMOFTs. (Rice

breecing and fertilizer recommendations might be an exception). While we
 
expe:t 
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 Ebie to market most irrigation and water control
 
recommendations.
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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.
 

4.2.1. Diagnostic of extendable reommendations and technologies
 

4.2.1.1. Even 
before 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, cowpeas and related farming
 
systems. The reviews will take advantage of the work done by INRAN 
with
 
the assistance of the Purdug team.
 

REU will matke an inventory of recommendations and technologies which
 
have been verified by INRAN researchers as ready for extension and
 
translated into extension materials, such 
as technical handouts, or those
 
already in 
thq pipeline for future extension. This will entail a review
 
of rasearch programs, of multi-locational and on-farm trials 
and of
 
results which have been extended. DECOR will be called upon to lead in
 
the review, with the participation of the contract agricultural economist,
 
the socio-economist and the Extension Liaison advisor.
 

The DECOR led working group will 
then reevaluate the extendability of
 
the recommendations. Criteria used will 
include whether or not on-farm or
 
equivalent adaptive 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 eno presentation of materials used by extension
 
services. These evaluations 
 chaired by the REU, will be conducted
 
jointly Dy researchers and the extension services. 
 They will involve
 
field interviews with groups of farmer representatives and extension staff
 
at the O and lower levels. This will result in rating of
 
recommendations or technologies and media included in extension programs.
 

In addition, REU will 
prepare a 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 tecnni:al recommendations which need no additional research input,

those which are being 
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 released
were

without adequate 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 Js 
given a low extendability

rating by the extension services. 
 The rea!jns 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 applied properly.
is 
 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 extension agents.
 

4.2.2.4. INRAN needs 
to conduct exhaustive 
reviews of research
pro;rams and extension materials at the onset of the project, starting

with the dry land sect. This 
activity should be carefully coordinated
 
with the APS Project extension 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 research.
 

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.
 

4.2.3. Execution of Research Activities: Among the more effective means
to convince farmers and extension workers of 
the viability of recommendations
 
and to obtain feedoack is by integrating them into 
the research process. The
REU will 
use an indirect approach to increase their exposure to research

activities and initiate 
dialogue among representative extension workers and
farmers. The direct approach will 
entail the participation of extension
 
services and farmers in the research process. 
 Extension 
agent input will be
obtained by helping to select off-station research activities, and

programmin; their location. Both extension agents and farmers will 

by
help


implement and evaluate research trials.
 

4.2.3.1. Participation in multi-locational and on-farm trials.

INRAN's OFTs run DECOR
by do not significantly involve the extension

services. 
 We assume that DECOR managed OFT's will continue using the same
principles and methods as those presently employed, 
since they are quite
well suited detailed analysis of
to socio-economic effects associated with
 
the more complex technical trials. This 
system trains and supervises
temporary trial 
executors, which circumvents the problem of using local

extension agents who not always
are available do a number of
to other
 
tasks competing for their time.
 



- 21 -


INRAN and the extension services implement multi-locational trials
 
jointly at the request 
of the extension services. Experience to date with
 
these (extension run) trials is uneven, 
because extension workers are
 
often poorly prepared and equipped, and they receive inadequate resources
 
and supervision from researchers.
 

The on-farm trials proposed for the irrigated sector will be
 
integrated from the start 
with the extension services of ONAHA and
 
Extension (for micro scale irrigation). Yearly arrangement using the
 
Memorandum of Understanding and annual working agreements will be worked
 
out with ONAA by the REL and the INRAN irrigation working group to
 
provide 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 madq avilaole to the extension services to fund logistical
 
support and inputs needed for the multi-locational trials.
 

The extension services will provide advise on identifying needed
 
trials, to locate their sitas, to select trial 
executors, and to
 
participate in evaluation and review sessions. encourage
REU will 

extension service r2presentatives to attend planning meetings for the
 
annual program and evaluations of past programs.
 

ONAnA will be deeply involved in trials on the inland perimeter,

oarticulari; the department of Agricultural Production, the Adaptive Trial
 
Section, and the Monitoring and Evaluation Unit. The Director of 
ONAHA
 
will designate ONAHA's principal representative for OFT's.
 

The extension services' involvement in research will 
concern
 
multi-locational rainfed trials and research related to the
 
micro-realization sites. This 
will require negotiations of separate MOU's
 
for 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 trial
involved in programs

will be Extension Training, Research Extension Liaison and its national
 
and regional branches. Programming decisions, such as site locations and
 
distribution of trials among the executors, will be decided by the annual
 
research action plan, and based on 
criteria established in the MOU's.
 
INRAN researchers, and tne extension services will 
establish the nature of
 
the proposed 
trials curing review and planning sessions.
 

REU will help 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's resaarchers and its training unit, while REU

provides some advice and assistance. REL will also cooperate upon request

from DECOR in training Activities for the dryland on-farm trials,
 
providing suggestions for improving methodology, data collection and
 
eliciting farmer feedback.
 

\1
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Training will be conducted before each crop season. The content of
the proram will cover 
agronomic techniques, trial methodology, data
collection, ano feedback generation. The first training exercise 
wil be
conducted in year 2 after the 
REU advisor arrives, and be limited to an
easily manageable number of less than Training for
20 trainees. 
 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 number 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 considered 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 active participant in the research review process
and in of
the development subsequent multi-locational and on-farm trial
 
research programs.
 

Indirect participation of extension workers 
and farmers in research
will entail field visits to trial sites, both on and off station. Visits
will be scnedjled by REU so that INRAN representatives knowledgeable about
the research are available to interact with the visitors, to 
describe the
objectives ond methodology of the trials to
and elicit their observations
 
and feedbacK.
 

4.2.4.
 

4.2.4.1. Based on the initial examination, and subsequent updating
reviews of ?xtendable results, REL will coordinate production of 
technical
 
information sheets.
 

There will u? 3 sharing of responsibility for preparation of
extension materials. INRAN will concentrate upon preparing the 
technical
handouts for tne use of central and 
upper level extension staff. Working

level material 
for mid and lower level extension agent (and cooperative

and farmer use) must prepered by the extension information units such 
as
exist in .ocumentation/Media unit of 
(dryland) agriculture production

service 
an, similr cells in INRAN and some productivity projects.

material production will be 

Most
 
done by these units, who may contract out
printing to IPDR at Kolo. MOUs will be prepared 
to clarify the roles and
responsibilities 
of the parties concerned. REL and NAAR should
 

concentrate on agressive marketing of 
extenstion messages, as described
 
below.
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4.2.5. LQ- _ b c.n2 
 bo .gnggr After the
 
inventory of INRAN sponsored research and extension materials is 
completed,

the REL will inventory non-INRAN agricultural research in Niger. This will

help institutionalize 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 Director 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
 
Niger), adaptive research conductea through the Productivity Projects as
 
well as research conducted by the University of Niamey. The agreement

will requira non-iNRAN researchors to provide REL, on behalf of INRAN,

with copies 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
 
INRAt and Ministry of Agriculture sponsored professional meetings.
 

Site visits among ,N4N and non-INRAN researchers will be arranged by

the REL, with formal agreement by the Director General of INRAN, in order
 
to stimulate professional exchange among researchers from all 
oranches of
 
INR AN.
 

4.2.5.2. To keep abreast of develoment in agricultural research, the

REL, in conjunction xith tha INRAN Oocumentation Center, will maintain an

inventory of agricultural projects in Niger which includes some aspect of
 
research. The inventory will contain information on sponsors, major

expenditure line 
items (to indicate the relative importance of these),

geographic lo:ation and participating services and institutions.
 
Developmant of tnis inventory will be facilitated by the Fournier
 
inventory (13a5) and tnrou;n use of the computerized inventories of
 
projects compile: ny the Ministry of Plan.
 

4.2.5.3. The REU will be the main working level focal point for
INRAN's contracts for research network activities involving the IARC's and
 
activitiss of national research organizations of nearby countries and
 
other Afri:n countries with similar ecological zones.
 

V. l I
 

lnputs into the research extension liaison components of the NAAR project

include the orovision of term research extension
a long liaison advisor
 
oeginning in year two of the project, 
on the job training for REU staff, two
 
training courses of six to nine months each at one of the 
International
 
Agriculture Research Zenters, some computer equipment and software. and 
local
 
costs. 
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Under the NAAR project, INRAN's Rural Economy Unit (DECOR) and the
 
Irrigation Section of the Division of Ecological Research (ORE) will work
 
closely with ONAHA's Division of Applied Research ( g1-_M -_O.AiW)

and the Rural Engineering Service to initiate a multi-disciplinary attack on
 
the priority problem areas of irrigation water quantity and quality control,
 
xater applicztion methods 
and water application efficiency. System and farm
 
level efficiencies in each of these areas will be focus
a central of research.
 

The project will develop within DECOR 
a "Perimeter Irrigation Diagnosis

and Management" (PIC:M) Unit. 
 At the outset this unit will be charged with
 
diagnosing the performance of the jointly managed storage 
and groundwater

irrigation schemes. 
 The- ciaznosis will concentrate on the critical water
 
management issues and constraints to improving the economic and productive

efficiency of irri;etd agricultural production. 
 The unit will then select,
prescribe :nd test (through action research) appropriate improved (both
hardxare 2no software) L.ater manngement systems for better perimeter
performznc3. n interlici.)linEry approach will be used to study and find
 
soltions for the z;ri ters selected. A "bottom-up" focus will be used.
 
Prescribed solitions will water
include allocation decision theories,

hydraulic operation prDceouars, and recommendations for repair, maintanence
 
and betterment.
 

In ocition, th PTZ2 Unit will carry out a set of applied research
stuies (toth oe~k End field). These will be designed to provide the 
knoile3;? Ds necessary for develooing prescriptions for improving water 
man ;eient on the jointly operated schemes. Insights for selecting these 
stu~ies will t? cinc-c fror the diagnostic activities.
 

Tne proj?:t will initiate research activities within the :rrigation
Section :f tre ] E. Tn2:_ activities will address problems in "Farm Water 
yan;Semant anc Technoloy" (FMPT). This Section will be charged with micro
 
scheme mang;ement; on-farm (fiilc channels and application) irrigation

tecnniqus fo, otn mizro lnd 
jointly managed schemes; small scale pumping
plant tecnnlo~ies; ano mini tube and dry well construction techniques and 
hycrology.
 

A multizisci;liner, fiali 
study approach will be used to identify

successful inci;enois and other irrigation and small water lifting techniques
Deing usec in ?iicar. Th? field studies will also diagnose the constraints to
 
improving a;ricjlturzl production at the farm/field level of 
jointly managed
perimeters ano micro shemes. The irrigation scheduling, management, pumpingand aplication ticnniouas which apoear most successful will be analytically 
des:rioed Pnd cotiflen so thnt where possible they can be extended.
 
=urtnermore, field research xill De carried out to improve on current 
practices anc discover naw ones. 

The oasic division of tasks between the two sections is: the PIDOM Unit 
wili deal jitn tn c~v:l, financial, and institutional issues which are 
soecific to jointly Tnm a;? perimeters; the Irrigation/FkM&T Section will dea]
with tne a;ronomic, enqinering, micro economic and social issues faced by th(
individual irri.ton fzrr-ers on the perimeters as well as those who 
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own/operate their own micro systems. The Irrigation Section will work closely

with the PID M 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 PIO&M Unit and the Irrigation/FWM&T Section.
 

The purpose of these sections' activities is to find practical solutions
 
to existing proolems and 
to put these solutions at the disposal of those in a

position to implement them. The emphasis is 
on synthesis, implementation,

testing and referring solutions. Most work will not 
include discovery or

invention of new knowledge or technology, but will draw upon what exists

around 
the world and is practical for the situations encountered in Niger.
 

The proposad initiel staffing pattern for 
the Unit is given in
 
parentheses. Thn ultimate ricommended staff composition is the sum 
of numbers
 
in and out of pArenthes~s.
 

Table G-1
 

-
 A--- C---- 9----- -

Agricultural En;ineer " Chief (1) 
A;ric ltural Economist - aputy Chief 1/2

AgriculturE'l Engineer 
 1 (1) 2
 
Agronomy (:rrigation) 
 (1/2) 1/2 (1) 2
 
Rural Sociology 
 (1/2) 1/2 (1) 2

Agricultural Economics 
 (1/2) (1) 2
 
Support Staff 
 (5) 5 (5) 5
 

An intprdisciolinary eoproach 
will be used in studying and finding

solutions for each perimeter's water management problqms. This diagnostic
 
approacn will Degin by addressing water management 
issues at the farmer/field

levil. It will then move upstream tnrough the GMP's on the small scale
 
perimeters, 
and on to ths overall perimeter management on the medium scale
 
perimeters. 6ase on 
this oottom-uD approach, the diagnostic study team will
 
recomm no 
cost efe tiv? solutions eTonasizing software over hardware 
epproaznEs to imorovirg ,jeter management at each perimeter. The diagnoses
 
Jill tCK9 atout one wee on th small-scale perimeters, to several weeks for
 
tn lzr-er m perimeters.
?4ur-Si~e3However, the Agronomist and Sociologist

will ma.e reeated visits to the Perimeter to collect more complete sets of
 



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, n irrigation engineer seconded from the Rural 
Engineering Service,
 
a rural sociologist/anthropologist and 
their counterparts on the technical
 
assistance team. 
 Other members 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

managed surface dam schemes and groundwater pumping systems. Study of the

rivarine systems 
will begin when the Unit has sufficient manpower to staff two
 
diagnostic teams. Any diagnosis of the jointly managed 
river cuvette (rice)

systams will be preceded by 
a thorough analysis of other donor activities, to

avoid duplication of effort and identify possible 
a-eas of cooperation.
 

2.3 rR1l-2L1n-2Vi
 

The di,;ncstic process will identify constraints to improved perimeter

performance. Tne constraints and 
proposed solutions will be prioritized

according to ovarall cost effectiveness and probability of success.
 
Recognition of the tradeoffs 
between labor, capital, energy, management and
 
benefits derived 
from improved water use will be considered in developing

recommendations. 
 Proposed solutions will be jointly prescribed by the entire
 
team. 

Prescriptions for 
improving perimeter irrigation performance are only
hypotheticil until they have been 
tested and evaluated; prescriptions will
 
neeo to be adjusted as experience is gained.
 

2.4.1. I . 1 I 0
 

At the p?'umeter level the primary challenge is the 
design of an effective
 
water schsdulir; crogrom. water scheduling refers 
to the entire package of
 
hardware an, software 
neeeoo to apply the requireo amount of water to a crop

at the ri;ht time. Hardw~re includes water measurement, conveyance and
 
control structures. Software includes a water balance model taking 
into
 
account all tne 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 lepth) end soil characteristics (available moisture
 
capzcity, inflitration rate).
 

It is imoractical to treat each 
farm individually, so the decision 
for
water allocation must be based on a set of estimated aggregate demands 
at some
 
level of tne perimeter, for example, the ­
(5MPs). The decision theory in turn 
is based on immediate weather continium,

the aggregrete at individual field crop calendars, physical site 
and system

characteristics, available 
water and the socio-economic situation. 
 The

diagnostic team may be Dble to suggest an 
improved decision theory for
 
scheculin; oelivarie. t-,cwever, action research is required to test and

modify tne propose. decision 
tneory under actual perimeter operating
 
conditions.
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2.4.2. -


Tha second challenge to perimeter operations is effective overall
 
management of flows in accordance with the allocation decisions. 
 At any point

in time, flows must be ianaged throughout the entire systems whatever its
 
current status. Thus, the allocation decision car, 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 reaches 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 individual farmers 
to apply the water to their fields.
 
Therefore, as part of the perimeter diagnosis, 
the equitability and
 
effectiveness of sharing between the GMP farmers and accuracy
the of
 
deliveries to a representative sample of GMPs will be studied before
 
prescribing solutions and testing them. Furthermore, the management of
 
irrigation epplications on a representative set of farm fields/plots will also
 
be studied and analyzed with assistance from the Irrigation/FWM&T section.
 

Perimeter cleaning, maintainance, repair and improvement programs also
are 

important. The maintainance, repair and improvement needs of 
the water supply

ano delivery systems will be identified and prioritized during the diagnostic

study phase. These improvements will not curtail real rehabilitation. The
 
improvement activities will involve testing of as
such items improved canal
 
outlet modules, measurin; devices. and possibly simple control 
structures.
 

In Niger, mecium sized perimeters include all three of the operational

management levels discusssd above: 
oerimetor-wide, GMP-level and individual
 
farm level. Small perimeters have only the latter two levels of
 
organization. Micro (which will fall
schemes not 
 within the operational

domznin of 
the PITD M Unit) have only the individual farmer level of opprational

management (or at most a sm ll, 
closely knit cluster of farmers). (For

further reference to the frameuork of management entities and activities and
 
their organization aspects see 
Chapter I of Irrigation System Management: A
 
Synthesis of Water Management Synthesis II Project Studies - which is still
 
in draft form).
 

2.5 -


In adoition to the oiagnostic/action research activities of 
the PIO&M
 
Section, specific 
research 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

surface storage and groundwater schemes follows:
 

N 
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2.5.1.
 

- Use of climatic data to estimate ETo. (Develop easier demand­
oriented guidelines for perimeter directors to 
use than the class A
 
pan.)

-Conversion of Charoy's crop consumptive use data (Kcrop) for easier
 
use with ETo.
 
-Devalopment of basic irrigation frequency and rate guidelines and
 
options for parimeter directors.
 

b. 

-Effects of water excess due to poor drainage on 
yields of principal
 
crops. 

2.5.2.
 

a. 

-Minimum yields/ha by 
crop as a function of water delivery
 

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
 
schemes).

-Development of models illustrating how water user fees can be
 
lowered, and 
net profits raised, through savings in water pumping
 
costs (for grouncwater pumping schemes).
 

b. a
 

- Development of procedural recommendations for perimeter directors
 
to monitor their own effiencies (NORMAN-type studies).
 

2 5.*3. WfQ_1CnAbL2
 

a. 51C2 

- Waterhead treatment to reduce erosion.
 
- Rate of 
reservoir siltation under different site conditions. 
- Silt removal prior to and after reaching the storage pond.
- The value of recession agriculture after heavy siltation. 
- Waterhead runoff and runoff probabilities. 

b. 221y2ci- Y21n
 

- Alternative canal-lining and crack repair materials and 
techniques. 
- Lined cmnal losses in various states of repair and soil conditions.
 
- Controlled modular canal outlets.
 
- Canal flow regulation techniques.
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c. Qeic._cu12 

- Strategies for optimizing water release allocations for the wet and
 
dry seasons.
 
- Potential for conjunctive use of groundwater.
 
- Strategies for wet season supplemental irrigation deliveries 
to
 
conserve water after heavy rains.
 
- Economic impact of pre-planting water delivery.
 
- Estimation of the area of season crop that can
dry be irrigated

based on reservoir levels at 
the end of the wet season.
 

2.5.4. 2Q C 2
 

- Economic analysis of drawdown and recharge potentials in various 
aguifers. 
- Systematic level modeling andwater data analysis techniques.
 
- Well drilling and construction techniques and costs under local
 
conditions.
 
- Optimum pumping plant maintenance schedules for minimizing capital,
 
repair and energy costs.
 
- Optimum well depths and screening for minimum capital and energy
 
Costs. 
- Appropriate/optimum economic selection of pumping plants. 
- Potential for conjunctive use in surface storage schemes. 

b.
 

- Physical and economic analysis of various pipe and canal 
distribution systems for different well capacities, soils and 
cropping patterns. 

- Modular outlets ir individual fields. 

2.5.5. 52;iQ:IrOfl2Ti2_Ib2T22
 

- The relationships between farmers, GMPs and perimeter managers 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 neither suggest that the list is complete nor that everything mentioned
 
Will oe studied. Note that the study of field 
irrigation techniques is not
 
included here 
as this is part of the activities of the Irrigation/F4M&T
 
Section, discussed below.
 

\*u 
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2.5.6. .
 

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 Uncarstanding between INRAN and the Ministry of Environmental and
 
Hydrology. It appears that there may be considerable potential fot

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, givon (1) the considerable sunk cost savings of

groundwater over surface storage development, especially 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.
 

3.1
 

Below are recommended staffing patterns for the Irrigation/Farm Water
Management ano Technology Section. 
 Initial staffing is shown in parentheses.

Full staffing is sum the numbers in out
the of and of parentheses.
 

Table G-2
 

FARMI WATER MANA&EMENT AND 
 .
 

TECHNOLOGY SECTION (FWMST) A C­- a .... 


Agricultural Engineer - Chief (1)
Agricultural Economist - Deputy Chief 1/2
Agricultural Engineering (1) (1) 1
 
Agronomy (Irrigation) (1/2) 2
(1)

Rural Sociology 
 (1/4) (1/4) 1/4 1
 
Agricultural Economics 
 (1/4) (1/4) 1/4 1
 
Support Staff 
 (5) 5 (5)
 

3.2
 

Field studies will employ a multidiciplinary approach. The purpose of thc
studies is to identify contraints to improving agricultural production at the

farm/field level of perimeters 
and iicro schemes. The section will also
 
identify the more successful local irrigation and water lifting techniques

used in Niger. Farm/field diagnostic studies 
of Jointly managed perimeters
 

VU 
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will be executed in collaboration with the diagnostic 
activities of the PIO&M
Unit. Initially the Irrigation Section will focus 
on irrigated cereal and
horticultural crops. Research on paddy rice 
systems will begin when the PID&M
Section begins its work 
on the jointly managed river (rice) systems.
 

3.3 EC222iOQ.L2W o1
 

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
 

On jointly managed perimeters, farmers encounter problems with deliverye
in-field 
convayance and uniform application of water. 
 Also, during the rainy
season, supplemental irrigation 
is carried out on some perimeters; this may
result in insufficient wtter supplies during the dry season when major
irrigated crops 
are raiseo. Farmers need techniques which will optimize rain
infiltration while permitting supplemental irrigation. 
 In general,
undarstanaing problems from the farmer's viewpoint in 
lerms of labor,
financial and physical constraints and degree of 
know-how is critical to
finding practical solutions 
for improved production through increased
 
irrigation efficiency.
 

3.5
 

At the micro-irrigation level farmers manage the water 
supply. While the
farier exerts greater control 
over irrigation, he 
also has a larger work and
mana;ement load. 
 Field studies of micro-irrigation will examine 
not only
physicel irrigation te:hniques, but also the 
synergistic relationships

involved.
 

So'e preliminery investigations and field 
observations on micro-irrigation
systems indicate low efficioncies and 
a large potential for improvement. Some
general causes of inefficiency are: (1) applications whicn 
are too light; (2)
frequent over-irrigztion; (3) large conveyance loss; 
and (4) poor uniformity

due to extremely small stream sizes.
 

Field studies on micro schemes will concentrate on the following areas:
 

hell technology

Pumping technology
 
64ater conveyance tecnnology
 
water application techniques 
and technology

Irrigation scheduling techniques.
 

Innovative wll construction, 
water pumping and lifting technologies that
should oe examined for zorlicability in Niger described in
are detail by Dan
 
Jenkins in tnh oocument
 
-
 _. Of particular interest 
is the "sludger" method
tubexell. Conveyance technologies which will 
be studied include: unlined
channels, verious types of c:n-l and pioe linings, and carrying water from the
 
supply to
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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 nose-and pipe-fed basin or buried 
clay pot irrigation techniques may be of
 
interest. Insights into scheduling techniques may gained by studying
be the
 
practices and methods used by the more successful local farmers. In addition,

the study of early crop water stress symptoms to determine when to irrigate,

and the use of simple soil probes to aetermine 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 efficiency and meet farmers' selection criteria such
 
as cost and labor savings will be considered for extension.
 

3.6 a. _i2Gg1
 

in adoition to the genera.l field studies, specific research and studies

will oe undertaken by the Irrigation/FWi & T Section. These activities 
are
 
important for develoiping the 
knowledge base necessary for improving on-farm
 
irrigation performance. An illustrative list of 
potentially important

research topics 
on the farm level of jointly managed perimeters and
 
micro-irrigation systems follows:
 

a.
 

- Study water table drawdown dynamics in selected fields of shallow
 
wells to determine development limitations.
 

b. Wo 

- Test the economic and physical suitribility of the simplified well 
drilling techniques used in Bangladesh and small bore concrete pipe 
machine dug wells. 
- Develop and test water soreading techniques for recharging shallow 
aquifers using intermittent streams. 

a.
 

- Analyze the energetics and economics of calabash shadouf
and water
 
lifting water for different well capacities and lifts.
 
- Analyze the energetics and economics of the many new hand pump

technologies being tried in Niger and elsewhere for different well
 
capacities and lifts. the and
Compare with calabash shadouf.
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b.
 

- Conduct comparative studies of traditional dallous with any 
new

techniques used in Niger and 
other promising lifting or pumping
 
techniques.
 

- Field test existing 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

fuel 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. jo .20 . c 

- Categorize 
and carry out simple ±_ @U evaluations of wind and
 
other renewable water lifting devices under trial 
in Niger.
 

- Test low cost indigenous tertiary canal lining materials.
 
- Oevelopment of oxen drawn implement to construct tertiary and field
 
chennels.
 

b. ;21V1 

- Study socio-economis effectiveness 
of aluminum, rigid plastic and
 
lay-flat plastic gatid pipe.
 
- Study socio-economic effectiveness of 
flexible hose for
 
distribution of the 
small flows associated with micro-irrigation.
 

co
 

- Analyze water 
trading at GMP or tertiary level to improve
 
flexibility of 
rotational distribution.
 

a. Eilciai
 

- Determine ootimum 
basin sizes for various flow rates and soil types

taking into account 
water and labor use efficiency. 
- Study usr of corregations in basins. 
- Develop guidglines for determining application duration.
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b. EFUC _ CCi9Ei2Q
 

- Develop techniques and implements for using animal traction to
 
construct furrows and set up furrows 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 slope, soil type and 
length of furrow.
 
- Research the use of hand-set operated surge flow 
as a means of
 
improving furrow irrigation efficiency.
 
- Develop guidelines for determining duration of irrigation for
 
proper depth of application.
 

c. Qtc.2Ib2
 

- 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 test innovative small diameter hose transmissions to
 
spaghetti hose, epplicotion methods of micro irrigation.
 

-Develop guidelings for early detection and use of water 
stress
 
symptoms in crops for scheduling irrigations.
 
- Develop bzsic irrigation frequency and rate guidelines for
 
different crops and soils.
 

b.
 

- Develop guidelines for using a simple soil probe (a 10 mm 
diameter
 
rod 1 m long with a simple T handle) to determine when the depth of
 
an irrigation is sufficient for different stages of crop growth and
 
soil conditions.
 
- Develop guidelines for determining the most economic timing for
 
irrigation of different crops on different soils.
 

- Develop strategies for allocating limited water supplies between
 
different crops at various stages of 
growth at the individual farm
 
level.
 

d. QbIC 

- Study the effects of excess water (due to poor drainage) on yields
of principal crops. 
- Determine cropping program for best (most economic) use of dug well 
seasonal capncities.
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3.6.7.
 

Tne aoova illustrative research agenda for the Irrigation/FWM&T Section

does not include specific issues which are only related to paddy rice

irrigation. As stated earlier, the initial focus of irrigation enginnering

and water management work will 
be oi. the jointly managed surface dam schemes
and micro systems of central Niger. Study of the riverine systems will begin

when INRAN has sufficient manpower to staff two diagnostic teams. Any
research on the jointly managed 
river g ¥2 @ (rice) systems will be preceded

by a thorough analysis of other donor activities, to avoid duplication of

effort and identify possible areas of cooperation. Site visits to Niger River
rice schemes and discussions with farmers, researchers and perimeter managers

suggest a number of potential top ics for research:
 

- Development of better puddling/cultivation techniques to reduce
 
percolation losses and/or labor.
 
- Study of special soil salinity problems.
 
- Study affects of low spots with poor drainage in terms of water
 
grass infestation.
 
- Study use of various legume (forage) crops to use residual soil
 
water after the second rice crop.
 
- Cetermine yielo impact 
of letting paddies run out of standing water
o9twwen irrigations to save water, and
 
- Study economic feasibility of pumping back drain water. 

3.7. C g E _2 g9 O
 

Since a number of the potential research topics of the FWM&T section

involve hardware improvements the 
project will need prototype development

capabilities. Rather 
than develop this capability in INRAN at this time, it
would be more cost-effective to establish a subcontract with existing Ministry

of Agriculture's Agricultural Machinery Research Division, 
ARMA. This
 
division has been 
financed oy USAID and already has an impressive array of
machine tools and significant expertise. (In the future, this entire unit may

be moved to INRAN.) An appropriate subcontract set 
aside for ARMA would be in
the order to 1150,000 to $250,000 
for the first five years of the project.

These funds are included in the budget.
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At the present time the effectiveness of INRAN and NCR researchers is 
seriously impaired by cumbersome procurement procedures and slow accounting 
for expenditu-es. The 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 advances. This further reduces the 
working capital of the project. The cumulative effect of all these factors 
has caused a shortfall in expenditures for research operations in spite of a 
chronic shortage of research supplies. During the 1985 fiscal year INRAN was 
able to speno only 77% of what it nad originally budgeted, presumably reducing 
the effectiveness of its research efforts accordingly. Moreover, expatriate 
researchers spend an inordinant amount of their time pushing documents through 
the system in order to get critical supplies as soon as possible. 

1.1 6 _c;c;l 2 u
 

1.1.1 I S _C _C3S[o
 

INR;AN nas rosoonsioility for purchasing vehicles and for purchasing all
 
inputs for f-lal re5se rch operations except vehicle maintenance. The
 
procedures it must follow to affect such purchases include the steps listed
 
Cejow. These procedurs aopiy tc any amount in excess of 10,020 FCFA and
 
under 2JO.,JD FZFA (StC3) par unit, or one million FCFA per order. Beyond
 
tnese limits, J.,. nc t1-4 Project must obtain competitive bids.
 

1) The official of tha oroject who needs the material prepares a
 
reqjisition form (2 -g0emZQ ) that is signed oy his Chief of
 
Section.
 

teke the Chief of 

his inven-tory. if n? h~s it he transfers the material. If he does 
not ne preaor~s n orchasa order and obtains a pro-forma invoice from 
a sup;lir. "a than sends all three documents to the INRAN 
accountent.
 

2) He ' form to tne Materials Service who checks
 

3) Tha Dccojntant vrifies availability of funds, signs the purchase
 
order and sands tn? requisition form and the purchase order to the
 
Director Gensral for approval. The D.G. or his delegate must sign
 
for ell 2urcnases.
 

4) Th? signed )urchlse order is returned to the accountant who then
 
preperes rquest for exonoration of taxes: exoneration of the TVA
 
in the cas? of lc:lly eve1lable goods and exoneration of customs
 

,
dUtieS ir th' CEe cf importec goods.
 

5) 4 messenger han, aolivers th? request for exoneration of the TVA
 
to tne ,121_1122 A'C22i221 and for exoneration of
 
cistoils J..tlss to tmin ; IIQ 112
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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
 
4b hours. The exoneration from the TVA takes anywhere from 15 
to 90
days. Someone must go to the 
authorizing office periodically to see
 
if the approval is ready.
 

7) Once he has the exoneration, the Chief of the Materials Service
takes it and the purchase order to the supplier who delivers the

materils against the purchase ordQr. 
 The Chief of Materials Service
 
(or the person receiving the goods) signs the purchase order or 
a
 
separate t f CjL gO indicating he has received the goods.
 

8) To obtain payment 
the merchant prepares an invoice and sends the

invoice along with the
a copy of purchase order and the t2 d2
 
igan, if separate, to INRAN for payment.
 

9) The accountant sends the invoice the
to Chief of -he Materials

Sarvice who cartifies that he has received the goods as stated on the

invoice. Fur Purchases exceeding 20,000 FCPA the 
signature of the

Chief of 
the Mzterials Service is not deemed sufficient proof of

receipt. Instead, the accountant must prepare a gRi yED J
 
Cg221. This is a document listing the items and quantities being
invoic?: 
and is signgd by the National Cereals Project Coordinator,

the Chief of 
the Matrials Service, the accountant and the merchant,

each certifyin; the quEntity and the quality of what 
was ordered and

delivered.
 

13) The accountcnt )repares an 9CQCg 
 2 1 * Q or an
 
autnorizin; payment to the supplier. He takes 
this to the
0.5. 
of I.PAN, Elon; with the invoice, for his signature, certifying


tnzt 
the goods were octually received and authorizing payment. An
 
.CIC2 2 Q is for 

% is for payment 

p
to 
ayment to a physica
a legal person. 

l person. An gCdCt 4 

11) The 
invoice, 
¥ 2 ol 

account:nt sGnds the gCgg5a VCt g Cj Jgo" the 
the purcnas? order and the 2CCmI2 O:jIMO or gCdC2 d2 
to tne Ministry of Plan, Q A + 0 J 5 O 92 O1 2 
: for sionature. 

12) Plan sends the original of the 2C Ca d2 Ui101 or 2CdCp 1
 
yiCi-20 plus 
a copy of the invoice to the Treasury, and returns a
 copy of the order plus the original of the invoice 
to INRAN.
 

13) Tne Treasury reviews the documents and proceeds to make payment
or to authorize the bDRN to 
meke payment against the project account.
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1.1.2 . . C b
 

INRAN operates two oetty cash funds.types of The General
 
Lirectorate operates a petty cash fund for expenditures from the national
 
buoget. In addition, each of the two research stations, Tarna and Kolo,
 
operates a petty cash fund fo- project expenditures. Each of the petty cash
 
funds amounts to only 100OO FCFA.
 

The petty cash fund for national expenditures authorizes 
expenditures 
of up to ?5,OJ0 rCFa while the txo project petty cash funds
 
financed by USAID allow expenditures of no more 
than 10000 FCFA. The petty

cash funos are used for tnree types of expenditures; temporary labor,

pharmaceutical supplies ana operating expenses. They operate 
Ps imprest funds 
in the followin; way: 

1) Tne researcher initiates the 
request for an expenditure by means
 
of a letter to tne -.r. of INRLN or the station director, depending
 
on the source of finencing.
 

2) After ootainin 
 reement from the director, the researcher goes

to tne c[* ca±2_ who proceeds to purchase the
 
requested m~terie1 for the researcher or advance him the money for
 
payin th? tempcrary lator. 
 Usually the C~gj2C will accompany the
 
rasearcner end mika the payments himself.
 

3) 4fter effecting th? pjrcnase or making a payment, the Cg51W

assigns a number to tn3 receipt and registers the expense in his
 
petty czsn journal .
 

4) .4h.n tie petly c sn fund is 75% used the r g 2L requests
reimcurszment for ayoenses incurred to date. He prepares the
 
receiptE End sens them to tn? INRAN accountant.
 

5) Tna sccountant pr~oar3s 
n .,a QDQ21 and a 
_j2 2 to suorit to the D.3. for signature. 

6) T, ?.3. . :ertifi3 the recei ts, signs the documentation and 
returns tn-m to tn? occountent. 

7) Th, eccountent thn sends these documents 
to the Treasury, in the 
cese of ax :nnitures from the national budget, and to USAID for 
prooect exnitures. :ecn then replenishes the respective petty 
casn tLnd ty the amoint of the receipts suomitted. 

1 .1 .3 (PARA) 

Tne Pu-oue Cnief of Darty is resoonsible for making and accounting

for all expenditures fo- personel 7nd project vehicle and
spares maintenance;
 
for futniture, improvemint: sz mintenance fDr st:ff housing and project

offices; and for operatino exoenses for tie projict office. 
 The process for
 
makin; such eapnd:tures i lss cumberso,e, primarily because the project is
 
aola to effect :p y-nnt directly froi' its oin bank iccounts.
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The first nine steos erg essentially the sama as for purchases by INRAN
 
from the national budget with the exception that the Purdue Chief of Party may
 
give approval and sign off on documents, with the D.G. of INRAN exercising
 
£ :22 review ano control only. The accountant takes the invoice and
 
delivery note Co90 r. 2O) to the Chief of Party who authorizes
 
payment. The accountant then prepares a check which the chief of party
 
signs. He notes the number and amount on the purchase order which also serves
 
as a payment record. The b rW. then takes the check and
 
the invoice to the supplier who stamps the invoice paid.
 

The Purdue project petty cash fund operates much the same as does the
 
INRAN petty cash fund with the exception that the Purdue Chief of Party
 
accounts directly to USAID for such expenditures. USAID has fixeA a 100,000
 
FCFA limit on this petty :ash account as well and allows only expenditures
 
under I0,OMO FCFA ($30.00) to be made from it. The project also makes cash
 
advances directly to researchers from the petty cash fund rather than
 
requiring those *penditures to be made by the person responsible for the
 
petty cash account. Tnis allows a more flexible mode of operation. The
 
principal oroblem with the system is the low level of purchase that can be
 
maoe from the account.
 

The process of obtaning exoneration of the TVA may take up to 15
 
days or more, and can take up to 90 deys. The exoneration is given for the
 
specific invoic? for which ?xoneration was requested. If the delays caused by
 
obtaining the exoneration result in the product being out of stock, or a new
 
model only being available, tne entire process must begin anew with a new
 
invoice ana a request for the currently available material.
 

The proolems caused Dy th TVA are relatively recent. The tax was first
 
enacted in m1i-35. Tne Ministry of Finance has been trying to cope with a
 
whole rang of unexnected, cut not unpredicteole, problems. The USAID mission
 
is optimistic that tnt NCm and successor project will eventually obtain
 

-
exonerations. ueve , Fs recently as three months ago, The Ministry of
 
Finance reportedly told Z!N;At in quite emphatic terms that it would not grant
 
a blanket exoneration. cach transaction must be separately scrutinized. In
 
the meantime, soon approaching z full year, project execution and
 
effectiveness is being seriously compromised.
 

1 - i-Z1 a,2a Y.I2 Q+ m5U 2QC Ic CI-1E 

Tne accouiting unit of INN is inadequately staffed, having only one
 
accountant and two aides, non? of whom are permanent employees of INRAN. The
 
unit's staff did not increase with the advent of the NCRP. This was in spite
 
of the fact thzt the process if accounting for project expenditures is
 
considerably more complex than for those from the national budget. This unit
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will need a major input of resources from the NAAR project, especially

considering the almost doubling technicians and
of field research expenditures
 
over 
NCRP that will occur over the life of the project.
 

Since the beginning of 1986 and the exertion of effective managment

control by the 
new Director General, INRAN, with assistance from the
 
controller's office, had mennged 
to submit 100 million FCFA of expenses
 
as of 
July 31. During the previous 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, respectively.
 

In spite of this improvment, much more needs to be done. The project needs
 
to address tne inadequacies which led to the problem in 
the first place. The
 
chief accountant neeos to demand discipline from his
more secretarial staff
 
lor daily office support. He needs at least two additional aides, one to
 
handla banking, exonerations, delivery of paperwork and transaction logs, and
 
another with computer skills to concentrate entirely on posting project
 
expenses and pr:eparing vouchers. This will free some of his time for
 
strategic planning and for on-site spot 
checks of station and sub-station
 
bookkeeping system5s. He needs a major influx of resources to
operating carry
 
out his suparvizsry iuties r-sponsibly. The accountant would also benefit
 
from short-trm trzining in oerating a computerized accounting system. 
 He
 
will need some technical issistance for getting it established. Precise needs
 
should be work%d out oetween the DG of INRAN, the research managment advisor
 
anc th 40ministrntive ani Fin~ncial Services unit 
during the first three
 
months of project implementation.
 

1.2. 3 1-:!.':.n;ial ut on2_ _2 

At the present tz.r- , the Directors of the INRA'J's research departments do
 
not have expenoiturn nutho-ity and to not have tneir own petty cash funds.
 
AII purchas?s reQuira tne signeture of 
the Director General. Moreover,
 
individual rseBarchers have no con trol over resources with the effect that
 
tney 
must nga tne lnthy orocurement procedures whenever an unanticipated

expenditure ae- ss . Tnis irnpceds 
the efficient execution of research and
 
wastas inordinEnt aEmunts of researcher time as 
they personally take charge of
 
the procurement pro 2ss in an ?ffort to expedite purchases. Moreover, thh
 
plethora of inconsequential pJrchases which the Director General must
 
supervise takes time a.wy froi his 
more 
important strategic planning, research
 
managment ano institution development resoonsioilities.
 

Decentralizing exo3nditur2 authority 
7t INRAN may be difficult under its
 
existing legal status. As an . -9 M
 
it is not ?vioant that th? D.-. can delegate accountability for expenditures
 
along with authority for mpking those expenditures. Legally, the OG is, in
 
effect, maKing a personal loan and is personally held accountable when fuqds
 
are found missing or misusea.
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Apparently, the statute of INRAN will 
need to be changed, authorizing the
 
U.G. to delegate certain financial responsibilities before he 
will feel free
 
to do so. With the change in statute, the person exercising the deisgated

authority rather tnan the C.G. is h?ld accountable for the use of funds. The
D.G. needs only to provide reasonable supervisory oversight. Should he then

discover a misuse of funds by a subordinate, he can activate well established
 
procedures for 
dealing with the situation.
 

With financial responsibility clearly est3blished, the of
Director General

iNRAN has indicated a willingness to consider delegating authority to incurr

expenditures 
up to some reasonable amount to department heads and station and

suo-station directors. Obviously, the 
amount will be a function of how
 
eftectively INR4N can 
astablish and monitor budgets extablished for the

respective research de;)artments, 
research programs and research stations. A

minimum target would be to give nuthority for authorizing expenditures under
 
10u,GOO FCFA to c a~rtment neds and under 200,000 FCFA to thq Chief of

Administrative anc =inancial 5rvices. In cases,
all the O.G. would get copies

of approvals as soon Ts they are given and could take 2:Q211 corrective
 
action, if should feel
he that to De necessary.
 

INRAN research d partmants nc. research stations and sub-stations

need greater autonomy for meking petty cash purchases. In project 

also
 

negotiations USaIC should 
push for a JON constituted petty cash imprest fund
for eacn de~a-tment, research station end sub-station. This is the level at
wnich the need for zn input is most acutely felt and the sense of urgency is
 
the ;reatest.
 

1.3.1.1 
 -~- -nc : At the level of the
researcher, 
INRAN has no system of Program budgeting that allocates a specific
budget to indivioual reseArch programs. Researchers prepare their annual 

buogets and the Station Chief 
ravi-us them, suggests modifications where
 
neccesary, and tnan synthesizes the requests 
into a golbal budget. When the

station is notifiec of finalits budgetary Ellocation, the station director 
gives resea-cners en in~ization of the shortfall (usually quite substantial)
and then proceeds to disours? funds piecemeal fashion in an effort to keep all
planned research ctivities ooeretina at least at some level. Th3 first thing
to get cut out appesrs to oc researcher travel and 
site visits. This has a
 
direct negativ? impact on the quality of the 
trials. Moreover, researchers
 
never knox just what r-sources they 
have so that they might allocate them more
 
effectively.
 

Although thq PP found no
design teDm instances of experiments being

abondonned in mid-season due 
to lack of operating resources, there is ample

evidence tnat the overall effectivgness of research 
would be better served by

more fully funded researcn programs. With the current system, a researcher

has no incentive to economiz? since he competes 
whith all other researchers
 
for available resources. ,hen money gone, is for
tne is it gone everyone,

with the exception of a certrin reserve 
the station managers hold for
 
emergencies. 

(3
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To provide better research managment, more adequately funded research
 
programs, and to give irdividual researchers more certainty with respect 
to
 
available resources, the research managmant specialist will 
assist INRAN
 
install a pro;ram-based budgeting system for resear:h expenditures. Once the
 
research program is arcepted, buageted and adjusted to fit available
 
resources, it should recieve its own separate assured budget against which
 
researchers working on the program would make expenditure after obtaining the
 
approval of the director of that Particular research program. With this
 
system, each research program director could define 
a work program consistant
 
with a known amount of resources.
 

1.3.1.2. -o- ­ 2-- t Q: INRAN faces uncertainties
 
over the availaole research 
ouoget from two sources: inadequate attention to
 
processing reimbursement vouchers and the 
timing and execution of the national
 
budgating process.
 

Because of its poSt inaoility to process reimbursement vouchers for NCRP
 
operating expenses, !NRAN has been unable to obtain new monies for research.
 
As a result, it hs maneged 
to spend only a fraction of its budgeted

aliccation. :hRAN undirsoent its FY85 
project budget allocation by almost 25%
 
aro will prcbably underspeno its FY26 allocation by a similar Percentage.

This means that anticioated 
resources have not, in fact, been available.
 
Strengntenin; the zccountin. system as described above should correct this
 
problem.
 

The national oudgeting process Presents another set of problems that
 
promise to become more Pcute in the future. The 
SON fiscal year begins on 
October 1st. That makes it very convenient for USAID orojects in gpneral, but 
it comes at harvest time for most of INRAN's experiments. This means that 
ea:n year's rgsearcn progrzm must be initiated without knowing whether next 
year's budget will contain adequate resources to complete it as planned. In 
practi:e, :N,;k.'5 uoget allocation has been fairly constant so the overall 
allocation has not oresentej major problems thus far.
 

Periocic ?nd of ywar Dudgit cuts required to 
bring Public expenditures

into better with recsi.ts problems. These hit INRAN
wln:e pose additional 

when it has its 
-reatest neea for operating resources. Moreover, the naxt
 
year's budget ooes not usually become available until mid-November. This
 
creates a t3-?J day period when resource demands are greatest but available
 
resources are 
most limiting. This problem is compounded by the practice of
 
disbursing the 
 U'J b)udgetpry allocation in equal installments. The first
 
payment do.s not fully cover tne proportion of 'he annual budget actually
 
spent over the period.
 

Up to now, a unique set of circumstances have prevented the uncert3inty
 
ano poor timing of budget disoursments ind the backlog of unreimbursed
 
exoenses 
from doin more oamae to the research program than they might have. 
Since FY 3, i'.'kaN's buoet illocation has been well in excess of actual 
expenditures. Tne ourpose ot the sharp rise in FY33 was to allow INRAN to 
work off over 550 million FOFA of unpaid expenses that had accumulated over
 
tne 197.-81 poeriod. It has since accumuleted a sufficient reserve to make
 
those payments. This yea- it is 
paying them off with the result that this
 

http:recsi.ts
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money will no lon-sr be available to finance operations during the transition
period between fiscal years. In ar.ticipation of this eventuality, INRAN has
continued 
to limit recurrent expenditures in order to build 
up a permenant

oparating 
fund. This is e logical solution to this problem but 
has come at
 
tne cost of severly constrained research programs.
 

1.3.2 M 

1.3.2.1 
 ±_2 _M : The unusually long time period required to
purchases 
ano to reimburse an outstanding advance results, in part, from 
make
 

required clearances that it would make 
sense to eliminate. Passing the
 
request for advance through the PMCU adds four days to 
the process.
Presumably, passing the rgimoursement vouchers through it adds four days
that process. Moreover, 

to
 
xhen the controller finds an irrogula-ity that needs
correction, 
the return trip is similarly delayed. 
 There are no benafits from
 

this process that are evident to the zuthor.
 

Originally, USA.7 
 ant the rON created the Program Management and

Coordination Jnit to coordinate the 
disparate activities included in the 
APS
project with 
each other, and with the National Cereals 
Research Project. At

that time, iNRAJ was unier the Miristry of Higher Edication and Research
 
rather than the 1-inistry of Agricilture.
 

Since its creation, Itne 'J haB ooerated with only a partial 
staff. It
has not liveo u- to eAs =tions and does not, in fact, provide coordination

that is rec3gnizabl? ;s 
such. Uncer this oroject, much of what was expected
from the 
P:YU i:ll b odone li the ;?seArch/Extansion Liaison Unit and the

accounting unit of hi, the
rich project will stregthon. Although the PCMU
is required to 
si n off on : ' prooosad annual budget, there is 
no obvious
 reason why the 
PC'4.J snoulo sion off on requests for advance or reimbursement

vouchers. Under 
tnh .,A project TItA4i will suo it 2ll vouchers and requests

for advance cirectly to U.-): via the Ministry of Plan.
 

1.3.2.2 t ._r3Er_ 4,P_ .
 AtAt the present time, INRAN must
ootain g4:O
10 or1v2i from tn? M.nistry of Plan for rll 
exoenditures above
12.OCj3 FCOA. Thiz :bout
adts five days to the procurement process and 
cannot
0e done until 4 nJaA:ras find5 on hano to effe:t 
the purchase. Shifting to 
an
 
21:g22 revieL of i-
 axr~n:Jtres would 
expedite procurement and shorten
 
the period for .:cn
whc- nCos to carry an advance. 

To ease the UZL:3 controller's 
concern over the Ministry of Plan
exercising j= - ratner 
4hcn _X:iCJ2 control over INPAN expenditures, the
project will 
rrovic? funcing fc a local fincncial management consulting firm 
to work with the Zcministrtive EnC rinan:? Service of INRAN during the first
 yez.r of project ex?': 3+on. In, sAn firm will conouct an annual audit ofI NA '3 proj ct accounts. :f the Director renaral of INPAN requests it, theProject will cay for a c l - i nnuai auedit of all of ItRLN'3 finances,
incluoin; ts r~cjrr-nt Dus:-t froT tn 7Th. 

y. 
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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 thq new Director General 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 
able to assist INRAN to straighten itself out

without additional outside help. In case 
he can't, the budget includes
 
funding for three months of 
short-term management consulting during the first
 
year, in addition to $30.,0U0 per 
year for the annual external audit. The
 
external audit will also cove- local 
expenditures made by the technical
 
assistance team from indepenzant proj3ct accounts.
 

2.2 l1c _~i1.Sl
 

The INRAN accountant has not 
:ien providing adequate supervision of
 
research station and sub-station ,r:kkeeping procedures and records. With
 
the greater degree of decentralization fostered 
by the NAAR project, the need
 
for such supervision will increase dramatically. Under the project, the
 
Administration and Xinancial Service will establish a program of periodic

semi-annual visits to thq sub-units to review their 
financial management

operations. The project xil1 finance an additional senior 
accountant to
 
assist witn this end to tak? responsioility for monitoring disbursements under
 
the buoets establish?d for indiviual research programs, stations and

suU-stations. 
 He will work closely with the existing accountant and with the
 
research managennt technical assistant. The Director General of INRAN will
 
oversee and guide the implementBtion of this system.
 

2.3 Oanz_ 2 2 i_ _P3
 

Followin; the installation of program-based budgeting for research 
expenditures at INkAN during the first year of the project, the accounting

unit will provide 
a monthly orintout to the Cirector 3eneral indicating the
 
financial position of tho :stitute and its ras~arch program. This r.-port

will include ell :r~q N expenditures, ooth within and 
ouside the project, for
 
which the 4dministrqtiv? end 
ainancial Service has responsibility. It will
 
list axpencitures 
to dat3 oy research program and line itei; advances
 
requested froi USAID oy ItNRAN; sub-advances given to the stations,
 
sub-stations and research deoertments; expenditures submitted for
 
reimbursement curing the 
montn by both INRAN to USAID cnd by INRAN'S sub-units
 
to the Administrative and 
Financial Service; the cumulative value of all
 
outstanding advzn:as at all levels; and outstanding bank balances and petty

cash balances. 
 INRAN will send a copy of the report to the USAID project
 
manager.
 

1'
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Tne NAAR proaJct placs much more 
emphasis on strengthening INRAN as 
a

research management institution than did the NCR project. A purpose of the

project is to leave behind an institution that can plan, 
execute and evaluate
 
a research program with maximum effectiveness. Toward this, end, this project

is providing resources for strengthening internal research and 
financial
 
managment and is 
encouraging essential administrative reform to this end.
 

There are a number of expenditures associated with 
fielding a technical
 
assistance 
team that will cease when the project is over. INRAN does not need
 
experience 
 these resources. 

furnishing, utilitis, transportation and vehicles the 


in managing Examples include providing housing,
 
for expatriate staff.
 

Because vehicle 
operations were so problematic early in the NCRP, the
 
expatriate team snould 
handle its own vehiclv operations. INRAN already has
 
ample opportunity 
to do this with its current vhehicle fleet.
 

Data rportd by INP4N the SON for
to accounting ourposes indicate 
that

tha proportion 
ot ltJP,'s oudget that goes to salaries has increased from 58%

in 1978 to 70% in 192t 
(Table H-I). In fact, the situation is much worse than
 
these data alon? 
would sug;gst. An audit of INRAN operations in 1961
 
revealed over 355 million 
 in purchases made over the 1978-El period 
that
 
hao not been 
paid cy ht '.4j. 4ost of tnesq went to non-salary expenses. 
 In
 
effect, ,R1 1s spndin; zverD-e of 30-100 million FCFA
4 A an 
 per year more for
 
operating ?xpens~s thnn the accounting data for 
that period suggest.
 

To restor? :;,j to financi l health and to imoos2 a 
certain financial
 
disciplin-, 
te 6J inz-eased the recurrent budget allocntion for INRAN by

over 45% in 1%3 tut held IJNAN7 responsible for paying its overdue bills.
 
This sharply incr2ased tudget Eny allocation has oermitted INRAN to ,reate 
a
 
reserve for retlirir; 
its old debts. About 310 million of these repayments are

included in 
re;ortej expeniitures for the period 1932-1985. Consequently,

that portion of reorted expGnCilures was not actually for current 
op rations.
 
Thus, the expenditure data 
for that period actually overstate thr. ropo)-tion

of the actual 
ooeratin, *udget that went fnr non-personnel opera-.;) 
costs.
 
At the same ti-e, 
:vs h-s severely restrained expenditures on research
 
operations in order to 
rpise o reserve fund to cover remaining bills, interest
 
and penalties znounting 
to 271 million as Df June 1086. Creating this reserve 
has removed another 5]J million PCFA from the operating bhdget ( .r the 
Io2-o period. 
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The cumulative effect 
of all these factors is demonstrated in column G of
 
Taole H-2. Over 
the period 1979 to 1995, the proportion of INRAN's recurrent
 
expenditures from non-project and non-donor sources 
that went to operations

fell from 54% to 15%. The amount of operating resources per 
researcher
 
provided by the nitional budget 
fell by over 80%. Even counting ,he
 
extra-budgetary resources provided by the FNI and the NRC 
project, operational
 
resources per researchsr in lQb4 were less than 
one half of the level
 
provided in 1978.
 

The situation at INPAN has improved since 1984. 
 The NCR and the ASOG have

provided much needed operating support. Moreover, now that it has paid, or
 
fully funded its arrears, INRAN will have another 
175 million FCFA for
 
research operations each year, provided of course, that does
the GON not
 
reduce its recurrant budgat allocation. This will alleviate its operating
 
resource constraints for the immediate future. However, new fiscal 
problems
 
will arise toward the latt r onrt of this decade, as large numbers of
 
researchers now in training 
r turn to INRAN to begin research programs.
 

4.Z
 

In order to datermine tn? magnitude of INRAN'S 
impending recurrent cost

shock, Table H-3 projects ti? effects of current training programs and GON
 
manpower allocation Policies on INRAN's research staff 
over the 1986-1996
 
period. Tne numbir of in-country researchers grows in response to the return
 
of persons now in trcining and the continuing annual allocation 
to INRAN of 
7-o entering collg- freshmen (the without-project scenario). 

The 
cat: in Tacle H-3 are conservative. Of INRAN assigned personnel now 
in training in the U.S., only 6-75% of those who have never before worked for
 
INRAN are assjuec to return to 
INRAN. The GON shifted students to INRAN to
 
take aivanta;e of the olentiful scholarships offered by the NCR project. Many

of these will o3 shifted oack to tne Ministry of Agriculture once their
 
training is coplet?. 
On the other hand, all those now in training who are
 
already rGn XNZANs p yroll are nssumed to return to INRAN. 
 So are the seven
 
to nine entering freshmen ascisned to INRAN each year. In theory, they 
occome availabl? for research activities six years after beginning University
studies. Tabl H-3 also assumes a net attrition of 5% per year as established
 
researchers retire or find more promising 
3ltarnatives elsewhere and are not
 
replaced witn trainec cadre 
from other services. This attribution is highest
 
among the Ph.D's.
 

The deta in T-ble H-3 demonstrate that the number of in-country active
 
research staff at INPA'. will )row from 30 
in 1996 to 66 in 1991 as persons

trained undar the NCR? return 
to take up their posts. From 1991 to 1996 the
 
growth rate declines to F more sustainable and supportable 5% per year,
reaching 8 oy 19;7. Nonethel?ss, this growth, Wbi b il 9120rn tx io Mg 
12y iWCC2 2je 2Q2gO ,DJ CCQjzQ± will impose enormous recurrent
 
costs on IN;AN 
if the researcnars are to work effectively.
 

(
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Partly to alleviete this impending recurrent cost problem and partly to
 
continue th? upgrading of INRN's research staff, the NAARP will concentrate
 
its training program on upgrading existing INRAN researchers rather than
 
training new ones as has the NCRP. To this end, it will seek to build a
 
strong Masters level cadre that can assume sole responsibility for Niger's
 
National Research Program by the end of Phase IV of USAID assistance in 1997.
 
During Phase II, the project will provide only enough Ph.D. and 3eme Cycle
 
training to re~lenish th? attrition expected from those being trained to this
 
level oy the NCRP. During Phase IV, especially frorm 1993 onward, INRAN will
 
have sufficient jg ne A_ gO n and Masters level staff that additional
0 2
 
Pn.D. training should be possible without crippling ongoing research
 
programs. Any training done Pt that time would help restrain demand for
 
research operating expenses as researchers shift to an inactive status while
 
in training.
 

The AARP ill provioa training for three Ph.Os, seven Masters and seven
 
UEA (one year of speci-liztion beyond the 1Q92Ci2WC_9Qg M- for a total of
 
six years after the E.C) during the 1987-1990 period. Current and future
 
trainees at tna University of Niamay ere assumed to complete their studies at
 
the University or in ;rance and to comq to INR4N as 1O92Oi2C2_ CgOM .
 
Additional Trpininn,; ring onse IV will thus draw on a more highly trained
 
manpower pool then is currently available.
 

Students coming to INJN directly from the University iust first serve a 
year of national service with the Ministry of Agriculture before entering 
INRAN. During the pzrioi they are neither in the civil service nor on the 
payroll of :NRAN. At tn end of their year of national servica, they take up 
their posts anc ;o onto the !PiAN payroll. Thus, IN;AN's resaarch staff does
 
not grow as quickly as the scneduled return of trainees suggests.
 

The data in TD le -i-3 reveal that aven without removing additional INRAA
 
staff for Ion; tc,-n troinin;, training programs -lready underway will cause
 
the number of va-tqrs level re=as rchars actually working at INRAN to decline
 
from 10 in I z to 2 in 193 oefore beginning its sharp rise. Only in 1990
 
does the number of active re5Earchers with a masters degree begin rising to 
levels significatly in ?xess of 19E levels. The number of E.S. and 
n~o1 Aron 2 svazl2ol? begins to increase in 1939. Until that time,OrE 


it will not ce poosi:l to cegin upgrading existing staff without further
 
crippling on-;oins research programs. For this reason, all of the long term
 
degree training is schaduled for the 1989-1991 period.
 

Table n-3 also orojects the research staff that will be available after
 
allowing for thi effe:t of the N4A project's (Phase III + Phase IV) training
 
program. Eec-use of the tr.ilnng program, the number of B.S. and lOgtoj2WC
 
9C20212 train2d reserchers doing researcn at INRAN increases very little up 

to FY 1992. The )u-mors of M.SC and Ph.D.s. do not change from what they 
would be without th.e oroiect until 19?4. As a result, INRAN will have fewqr 
active resvarcnerz in I91-IO2 than with no projact at all. The payoff to 
the NAAPF traininz )rori-n rc-Ely comes during ohase IV when the number of MS 
level raes rch-rs incr?-eo? by eamcst 40% over the level available during the 
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last year of phase III. The phase III and phase IV training programs will
 
tnus leave bahind 
a relatively stable research environment that will permit

consolidation ano better assimilation of the rapid growth in
set motion during
phase !i (NCRP). ut the sane time, NAARP provision of operating funds will
 
help the GON 
catch its breath to enable remaining researches to utilize their
 
training more fully.
 

Under the GON civil service salary scale, anyone who goes 
for long-term

training of one year's duration 
or more, and who obtains a higher degree, is

raised to the ngxc highest Civil Service category and is placed at the step

and grade corresponding most closely -but never lower- to what 
his salary

would have been hac ha not gone for 
training. On the average, this means 
the

returned 
trainee will obtain 3 salary increase of 1.5-2.1% of his/her base
 
salary plus he/she moves into a category with a higher total salary limit and
 
a higher avere;e rate of increase between steps and grades within that
 
category.
 

For non-oegree short-term training 
of less than two years, the trainee

recieves one step increase, instead of the normal step increase which 
occurs
 
once every two yea.rs. 
 This increases the base salary by 2.5-4.3%, but does
 
not affect future PercentAge increases nor 
the salary ceiling within the
 
category. 
 Tzole "-4 shows average salaries and annual rates of increase for
 
the different categories of researchers and technical staff at 
INRAN.
 

Of the levels cf trininz indicated in Table 
H-3, only the B.S. degree
holders are classic in the LZ c-tegory. The 1G 2Y:Agcno M.Sc. and

Ph.D's ?re Al. means most the
Tnis tnat of research cadre trained under NAARP
 
will not increase in category since most of the candidates for the M.S. or the
 
D.E.A will be iOn2 
 _r3C e. They ill receive a one iime salary

increase avera;in; 4.3% of thir base 
salary as a result of obtaining a higher
 
degree.
 

The most imvortant issua 
with respect to recurrent costs is the number of
researchers assigned 
to INRAN. Each researcher requires a supporting staff
 
averaging one .
 level technicien and 1.5 C level technicians. In addition,

they need transporta-tion, secreterial 
support, research materials, auxiliary

staff and temporary labor to support 
their research activities. These costs
 
swamp the mocest recurrent 
cost effects of the limited increases in base
 
salary brought on by the training program.
 

Taole m-5 shoxs the impli:ations of the evolution of 'oersonnal costs 
at
INRAN over the i'0o-I97 perizz with and without 
the NAARP. The with-project

scenario includes the effect of the training program proposed 
for the second
 
phase of the NAARP whicr 
is also the fourth phase of USAID assistance to

!NRAN. Although the Pnase IV training costs 
are not budgeted in this project
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ALLOCAT10N OF ORPAN 5 OH L'PqENTIT b~ EXPENDITURE CATEjORY:
 

"19" I19 173) 1981 1592 193 9.4 195-i---------------------------... ....... .............. - 1% 4A)
---- ---- ..............
 

Expenditure Categcuyi
Salaries aod Wages . 201.5 233.4 2 9.; 214.e 220.8 233.5 2e0 1 255,3 181.4 
Social Chargces 12,. 7.1 S.1 319 32.9 
 117,9 Ilb 41,1 43,1 31.2
 
Displacement Allowances 
 7.6 ..5 ?15 4. 1.9 2.4 1.3 1.2 0.6 
ubl1c Transport 1.4 9.? .4.2 5.2 2.5 2.4 1.1 0.3 0.5
 

Veniclesind Equipment 
Operation and 0aintenarce 2&,. . 45.b 23.7 39.4 .' 46.4 33.. 

.jt er Consumables ,, 12.5 !-, 0, 1 ,9).1 0.0 , 0.0 0., 
4.Utilities and Operating Exp, 22.2 22.7 4.: 24. 4 31.1 25.9P 42.: 52.2 27.)


Matntenance and Repairs 22.1 30. 1.5 V.v 0.0 
 0.0 0.) 0,0 Q.0 
Office and Other Equipment 19.6 10.9 11. 0.2 2.7 0.2 3.9 0.9 0.2
 
9ui[ding Maintenance 0.0 0.0 0.0 1.7 0.5 0.3 1,2 0.7 1,1 . 
Documentation k Information .0 0.0 0,0 1,1 0.8 0,9 0.9 3.0 .1
 
fliscellaneous 3.9 
 0.5 3.1 8.2 3.4 3.6 6,2 7.5 0,3
 

...... ...... ... I . .I I II ......I ..... ....... ...... 


Totals Ic) 342.2 352. 434.6 338,9 324.1 425.3 410,9 -413.2 257.1 

-udget Allocation 340,0 (d)350.2 
 442.8 347,2 362.6 523.4 519,2' 522.9 384.3 (1) 

Accumulated Reserve 9.9 7.3 14,8 23.1 61.6 160.0 267.3 317.1 400.2 

;-er :NRAN onthly finvicial rep.,t, to the rnistriy t Finance, 

::ckr'ct(§:
 
0t1l'ci~j :orditures up o only. C-scail mr ens~9/30.
 

*~ ncJ~de CFApai ~o
SOnIIon pr-0962 arrears on the 0..
 
:4':• uIn toa!s av not Od p'owlrly, Errors are inthe rm dta.
 

* 'q.A0,r dfet$ir. l: 3.7 m.'Aien (.F :iid in1'6 cn pre-1182 irrears, o',A tdl 
,Ie 273'12; PFA )fthi 518 ul-,cn -,n i-rears that ed act-u!uAtec is 0i I'Vei.'r­
lit wero his eeer .c:,;l1at:d 4cr tuis purpose, ie afrsars contin-e 
. , :rue r:itfrt and oerilti,. 

1- . t . . 

,, , , 
* 44 4.--* 4 4!.. .. , . . , ++i :; %+ '+ . , 1 0 

+.44' . . -. ,.+ + m,+! + m '.2' +'':i" ""+'.,+-j i . L+ ;:c 
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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 540 million FCFA in personnel costs over the first 10
 
years following project initietion. This flow has a present value of 
over

250 million FCFA using a 12% 
discount rate. The additional savings that will
 
occur as a resilt of a reduced need for operational resources to carry out
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.... _.Annual 
Average 

Index 

Category 

Number 
of 

Caare 

Beginning 
Base 

Salary 

Average 
Base 
Salary 

Average 
Total 

Salaries & 
Allowances 

Increase 
from step 
& Grade 
Changes 

Incremen 
For Each 

Step 
Increase 

Al 22 73,100 117,500 164,500 4,3% 50 

A2 3 62,500 93,600 130f300 4,0% 35 

A3 3 56,300 68,300 98,900 3,7% 30 

B1 & 2 23 49,000 59,500 92,300 3,2% 20 

C1 & 2 35 32,800 42,400 70,400 2,5% 10 

D1 2 9 21,900 39,400 70,800 3.1% 10 

jgWrg2: INRAN 1957 Budget. 

1/
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the 	research will raise the total 
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 increased base 
salaries for the researchers who are trained will
amount to an insignifiant one million 
FCFA more than if training 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
effectively employ this 	 to
reduced number of 
active researchers under the project
using the 
average relationship 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 operating 
resources since it 
had 	essentially 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 makes no sense to take 
on more researchers when those
already on 
 are 	unable
the staff 	 to work effectively because of a lack 
of
 
operating resources.
 

According to Table H-6, if holds
FYb9, 	
the GON INRAN's budget constant until
and 	then increases it 6.5% 
in real terms each year therafter, INRAN has
a chance to become self-sufficient by 
1997. This assumes that INRAN can
attract additional collaborative 
research programs that increase 
10% 	per year
over the I98 level. This should be 
feasible if 
the 	Project succeeds in its
purpose of 
building INRAN into an efficiently managed, effective research
institution. 
 In addition, it will require INRAN to reduce by 
one 	half the
number of new university students assigned 
to it over the 1987-1990 academic
years, while continuing to 
receive the aforementioned budget increments. This
would reouce 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 recurrent budget plus 
one 	half of the funds available from other
sources. INRAN would be to
then able conduct its oriority research program
with mina.mzl assistance from 
oonors by 
the 	end of Phase II of the NAARP in
 

1997.
 

There is some uncertainty over 
the proportion of 
funds from othsr sources
that represent net 
sadad costs to INRAN. Obviously, there is a limit to 
the
amount of research that 
one 	person 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 h-6 
intend, then a portion of 
new 	research monies
recieved will 
release funds oreviously programmed in the recurrent budget for
his 	other research. in the 
aosence 
of other information, 
it seems reasonable
to assume that one-half of this 
new money will, in fact, 
replace previously
programmed funding 
as budgeted in the 
first three columns of Table 
H-6.
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(Million FCFA)
 

Funds
 
Available Balance
Projected Projected 
 Total Projected From To Be
Personnel Oporations Budget 
 GON Budget Other Covered By
laic S C2MjQ1/ a~gUCad 811igII202/ 22urggI 3/ Q20gra 4/
Eg 


1986 300 315 615 523 88 48 

1967 329 
 345 674 
 520 100 
 104 

1938 335 352 687 520 110 
 112
 

199 366 384 750 568 121 
 122
 

1990 401 421 
 822 622 
 133 134 

19-YI 472 
 496 968 733 
 146 162
 

1992 484 508 
 992 751 161 161
 

1993 535 
 5c2 1,097 830 177 
 179
 

1994 584 
 613 1,197 907 195 
 193
 

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%
 

EQ2102122:1/ Projected at 105% of personnel costs 
based on the average relationship

which prevailed over 1973-81 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% 
par year.


4/ Assumin; that one-half of funds available from other sources actually

represent aaded costs end 
one 
half pay for costs th-t are covered in the
recurrent oudget but are char-eo to other 
sources of funding.
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4.3.2 8:jUO2 gj goDjDW±Dg Af±UC Ib2 NAR
 
The above analysis demonstrates the need for 
recurrent cost financing for
INRAN over the 1987-1996 period, 
while the Institute adjusts to the tremendous
increase 
in research personnel set in motion by 
the NCRP. Over the period of
the NAARP, virtually all 
of these trainees will return 
to INRAN to begin
research programs. The tremendous growth in staffing that will occur
1990 onward will require rapid increases in 

from
 
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 need for donor support for operating costs will arise only from new
 programs beyond 
those now 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 tne 
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 19 
6. The decline represents recognition of INRAN's having
fully funded its past liabilities and 
having created an adequate reserve for
funding current operations. It 
can 
now utilize its entire recurrent budget
for current operations. 
 As explained Previously, 
this has the effect of
increasing INRAN's 3perating resources 
from the national budget by 175 million
FCFA over the 
levels which prevailed during FY 1986. 
 The 105 million FCFA
providaa by 
the NAARP, thus, represents 
a net increase in total operating
resources Available 
to INRAN for 1987.
FY It will help INRAN restore a proper
balance between operating and personnel expenditures.
 

Most of the financing provided by 
the project covers expenses that will
not continue after the project ends. 
 Technical assistance will provide
temporary resource for a
strengthening junior researchers 
and for beginning
research programs in selected new areas 
pending the return of Nigeriens from
training. 
 Moth tha junior researchers and the 
future trainees are already
either on the IN AN payroll, or programmed to go on it whether or not there is
a NAARP. Tnus, all 
technical assistance and project administration costs do
not affect INRAN's recurrent budget after the project.
 

Less then nalf 
of the 2.4 million dollars provided for training will
finance degree treining. The bulk of the 
training will be non-degree and
short-term. 
 This will serve to keep selary increases to a minimum while
strengthening the supporting st?ff essential for 
effective research. The
total increase in salaries due 
to the oroject's training program will 
amount
to about one million =CFA per year. 
 This compares with INRAN's FY
expenditures on personnel amounting to 
1936
 

300 million FCFA (See Section 4.3.1).
 

Of the commodities provided by 
the project, about half 
of the four wheel
vehicles will be 
usca Dy the technical assistants and half will replace
INkAN's existing fleet. 
 They should actually reduce 
INRAN's recurrent costs
by reducing msintenance 
and repair expenses on the older vehicles.
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TABLE H-6 

SALARIES AND AVERAGE ANNUAL INCREASES FOR INRAN RESEARCH CAD-RE 
1986-1987 

Average
 
Monthly Salary (FCFA) 
 Annual Index

Average Increase IncrementNumber Beginning Average Total 
 from atep For Each
of Base Base Salaries S & GradeCategory StepCadre Salary Salary Allowances Changes Increase 

Al 22 78,100 117,500 164,500 4,32 50 

A2 8 62,500 93,600 130,300 4,02 35 

A3 3 56,300 68,800 98,9U0 3,7% 30 

Bl & 2 28 49,000 59,500 92,300 3,22 i. 20 

C1 2 35 32,800 42,400 70,400. 2,U 
Dl & 2 9 21,900. 39,400 70,800 " 3.IZ. . 

Source: INRAN 1987 Budget.
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Whether INRAN can 
operate these vehicles is 
another question. Certainly,
during the 19B2-1986 period, the continuing financial crisis 
served to
restrict the institutg's ability to 
utilize 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 aole to
from a prudent usp benefit
of vehicles. It is difficult to envision an approach to
effective research that does not 
give researchers a means 
by which they can

communicate with farmers.
 

The project also provides about $120,000 worth of 
motorbikes and spares
and $220,000 for operating them over the life of 
the project. These will
enable researchari to greatly expand their 
on-farm trials. 
 Over half of these
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 trial 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 
increase 
annual recurrent costs--including vechicle
replacement--by about 
I3,00O. This will 
be a small price to pay if it,
indeed, suostantially increess 
the effectiveness 
of INRAN research programs,
 
as we expect.
 

The project is providing 
another $309,90 of irrigation and research
equipment and structures. Annual maintenance and repairs,
undertaken as required, would add about $30,000 to 
if indeed they are
 

INRAN's recurrent budget.
Most of this will be for maintaining irrigation related equipment and is 
part
of the expected 
increase in ooerating costs associated with INRAN's program of
increasing researchers and 
research programs according to the country's needs
(see Table H-5). At this tim?, 
the GON places top priority on developing a
capacity for doing irrigation research. 
 Another $190,000 for equipment
storage sheds 
snould actually save more 
in equipment maintenance and repair
than it will cost in maintenance and repair of 
the buildings themselves.
 

In terms of personnel, the project will 
finance three accountants and
accounts clerks, 
and a local machine and equipment manager. INRAN has people
in all these :apacities, but their parformance is weak. The 
project will
up~rade these positions anc giva INAN time 
to find more capable people for
the existin.i slots. Money is 
lso provided for research technicians and DECOR
ooservers to 
work with the tecnnical assistants and the 
on-farm trails
program. The technicians will transfer to 
Nigerien researchers when the
expatriates are replaced, are
and therefore included in the projections of
necessary recurrent 
costs per researcher included 
in Table H-5. 
 The DECOR
observers, on other
the hand, 
are a new cost added by the NCRP that USAID
should continue 
to fund until a more 
cost effective model is 
firmly
establisheo. 
 At that tim?, INRAiN will be more
able and, importantly,
interested in covering the cost 
of tne trials 
from its reqular recurrent
 
budget.
 

Tne project includas continuing funding for other auxilliary and temporary
staff in the 
amount of $355,3]O over the life of 
the project. This is below
the amount provided undr the 
NCRP end reflects the 
improving short-term
 
financial situation 
at INRAN.
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TRBKE N-7 

PROJECTED PERSONEL COSTS FOR IWP.AN RESERRCH CRDRE: 
U1ITH AND NITuT THE NRP. 186-97 

WITHOur PROJECT 

WITH PROJECT 

Projected Rnnu.21 
£ Projected RnnualBudget for Personnel 


Cd or, Pityroll Cl) (Million FCFR) 
Budget for Personrci 

Cadro on Pajroll (1) (Million FCFA) 

a CD ------------------
Cadre Huxil- iu -----------------------------" Rezoear- ------------------­.rr Mi u1-. fi L2) L3) Total Cl) iaries Total B CD RuKil­chars Al A2.R3 ( 2) 
 (3) Total Cadre iaries rot-i
 

3d 2 2 -i5 ----- ----- ------ ------ ---­103 160 140. .300 30 22 8 28 45 i03 160 140 300 
10 34 50 117 189 110. 329 28 23 1015 34 s0 34 so 11? 199 110 329121 195 '140 33515I 40 60 152 25 24 13 3.4 50216 110.. 386 . 35 121 195 110 3353? 15 35
50 ., 53 140 226 110 36615 50 ?5 182 294 15- 444 "12 43 1119*3 66 12 63 162 261 140 4012 1-1 66 99 231 373 - -1iS2 571 52 54 12li) 65 51 1I 65 98 2e 

52 79 182 316 156 472368 . :- 56 " 54 54 11 54 
 81 200 322 162 481
'0 5' 13 .70 105 2145 396 210 " = 6. 60 60 10.5 62 60 90 220 355 180 53513 75 113 263 ,425 .'- .22L £6 65 10:.o F. 1211 9i) 120 
66 99 240 .386 198 584280 52- 2 ':.69. 70 72 8 70 105 Z5 411 210 621

82 2 l 126 2941 475 252 M2e . 76 7? 7 76 ll 2114 42 228d 6701.? ;3 134 312 501 26?. 771 81 82 7 81 126 2-99 482 252 734 

'ourv: T'.ib1,.. ,H-4 2nd H-% 

lr-...1.d.w e.id .; in-tr,jnnq ax'c.~pt tho~i.) ?'r-;,...t...g .,t o.,r.., E : i ,: dr. 
w.t-n have not 4pt bev opintod to thk. civil service.opr .ctive Pe--archer after. -,A db no reductions in perronnel Frmitted.*j P-ouv.:td At 1.5 C 1, 1 cajrw frt ga:h acti.'- P-leve1 R cpea¢her.1) Vr:j . .,t 3 -iillicr, tCFH pr year par ctve re~arct%- b.t #ot 4llo d to decline. t'romthe 1986 level. 



H-24
 

Funding for overnight allowances,

research and 

official travel, training materials,
laboratory supplies, and 
infrastrL;:ture maintenance and repair
are all continuing expenses that have been slighted in 
recent !NkAN budgets
essential for
but which are an effective research program.
provides limited funding for these line items 
The project
 

as part of its recurrent cost
support 
over the life of the project.

support projections of Table H-5 

iheir cost is included in the operating
which provide the basis for projecting
INRAN's recurrent cost deficits.
 

The provision of 
a no-loss guarantee fund and 
a prototype fabrication fund
represent 
new line items that INRAN does 
not now have. 
 Yet, both of these
items are clearly part of an effective research program.
fund is The loss guarantee
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, ther3 does not appear to be much reason to expect
that INRAN will have to 
absoro this type of 
funding for the forseeable future.
 

Overall, then, 
the rising level of recurrent expenditures funded by the
project represents, in part, a drop from NCRP 
levels of funding during the
initial years. It also 
provid- -u7hion t) ;iv 
 the GON time to adjust to
tne tremeniouz .x:z :on in tris country's research capacity that 

:y is about to
tdKe PlOcJ. 
 the end )f Phos? I of the NAARP, such funding will still be
less than current ricurrent cost funding under the NCR 
Project. Moreover,
GON will be in a caoacity to provide real hope 

the
 
recurrent oudoet :t effective levels 

that it can fully fund INRAN's
 
by the end of thq second phase of
Niger 1ppliei Agriculture Res.earcn Project in 19i7. 

tne
 

fha ,w' aFr~i two trings tne GON must do now to help address the issue
oi iN;~'s recurrent costs during the life of NAARP.
 

1) The G3N "ust mz-k? a co-nmiltm nt to a rigio policy of 
fully funding research
propraems nd ksaping tin nuiber of 
researchers and research pr)grams 
in
line with Pvailable recurrent 
financing. Under 
no circumstances 
should
tha ratio of non-osrsonnel 
expenses to personnel expenses in 
the official
recurrent budget fall 
below the .75 level included in the 
FY1987 budget.
Moreovar, thne GON 
should commit itself to achieving a ratio of 1.0 by the
end of th? Phase Ii of the NAARP.
 

2) The GON must reducs the programming of university sudents for
to INRAN to no more assignment
than four per year over the 1987-1990 period. This is
about half 
the number currently being assigned each year.
should be such that this The timing
cutback reduces the number of researchers on the
INRAN -%yroll from 
S4 in 1997 to 72.
 

In return for these committments from the 
GON, The Project will provide
tne shortfall in recurrent funding over 
the life of the NAARP. This would
amount to 321 thousand Dollars 
in the first year of the project, rising to 541
thousand Dollars 
in the last (other cost 
line item in the budget).
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TANLE H-.8 

PROJECTED REQUIREMENT FOR RESEARCH OPERATING EXPENSESNECESSARY TO EFFECTIVELY UTILIZE RESEARCHFRS CURRENTLY PROGRAMMED 
FOR ASSIGNMENT TO INRAN, 1986-1997
 

(Million FCFA) 

Funds
 
Available
Projected Projected Total Balance


Projected From 
 To Be
Personnel Operations 
 Budget CON Budget Other 
 Covered By
Year Budget Requirementl/ Required Allocation2/ Sources 3/ Donors 4/ 

1986 300 
 315 
 615 523 
 88 
 48
 
1987 329 
 345 
 674 520 
 100 
 104
 
1988 335 
 687
352 520 1.10 112
 
1989 366 
 384 750 568 
 121 
 122
 

1990 401 
 421 822 622 
 133 '" 134 
1991 472 
 496 
 968 733 14"." 162" 


1992 484 508 992 . .51.- 16-,'
1993 535 562" 1,097 ! 8 83 '.:' '. • -."8/7 . :" . . [ ,; 1 177 9 "; " ' 

1994 584 
 613 1,197. 907 195, :,'. 193"­
1993 621 
 652 1,273 964 202
214 


1996 670 
 704 1,374 1,040 217
235 


1997 734 771 1,505 1,140 
 259 
 236
 

Average Annual
 
Rate of
 
Growth 8.3% 
 8.5% 
 8.5% 7.3% 
 10.3%
 

Footnotes:

1/ Projected at 
105% of personnel costs based on 
the average relationship


which prevailed over 1978-81 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 sources of funding.
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This committment 
to provide recurrent costs may seem
not familiar with the excessive to persons
need to build a critical mass 
of researchers as
as possible, in order to quickly
realize the payoff from research. This necessarily
requires concomitant expenditures for recurrent 
costs to 
allow the researchers
to operate effectively. There is 
little Possibility of
costs Niger absorbing these
in the short run. Yet, with 
the biggest part of
researchers a critical mass of
now in training, 
one can look to the
key will be to 
future with optimism. The
begin now 
taking measures to reduce
researchers that will 

the growth in the number of
otherwise 
occur beyond 1992, and to 
reduce the number of
research programs, in order to make it 
possible for
do remaining researchers to
effective research. 
 By 1997 if 
these kinds of oroblems are faced now,
Niger will have 
a large enough research cadre 
to be able
research on to conduct effective
most critical problems facing 
the country's agriculture.
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I. INTRODUCTION
 

Most of the fairly rigorous analyses of the returns to research so often
cited in the littorature relate to 
crops which have a demonstrated high yield

potential, in instances 
where other production inputs are not limiting.

Moreover, such 
crops often cover millions of acres of 
relatively homogeneous
cropland. In such casas, 
research brsakthroughs 
have immediate applicability

to a large Production base that 
can amortize the costs quickly. None of these
situations prevail in Niger. 
 As a consquenc3, one needs approach
to the
question of returns to rasearch from 
a more critical perspective thar might be
 
called for 
under other circumstances.
 

By far, the most serious constraint on crop production in Niger is low andirregular rainfall. Also important is the low level of soil fertility. These
two factors are ralatad and 
severely constrain the 
range of technological

choice which researchers have for developing better crop 
varieties. Wind
blast, the lack--and vary high cost--of inputs such 
as fertilizer, pesticides

and herbicides, and public policias that impede the ability of 
markets to
evacuate surplus production all 
operate to reinforce the generally

inhospitibal environment 
for agricultural oroduction in 
Nig3r. What can
 
research do 
in such a context?
 

It's important for policy analysts to 
appraciate that plants, like people,
need adequate food 
and water to prosper. Within more 
or lass narrow limits,
resaarch shojld be able 
to identify more drought tolraznt varieties of key
crops. But such varieties 
often yield less than existing varieties under more
favorable growing conditions. Certainly, somo output is better than none ­indeed, this is the rational for conducting research on shorter season,
shorter stem or oth3r varieties that ar more 
able to resist drought. 3ut

researchers 
 ill prooably not find varieties that produce two tons of grain
per nectare on 200 milimeters of rainfall with 
faw soil nutrients. Even under
 more favorable circumstanc9s 
than thesa, projress will often be slow when
researchers nust push the limits 
of the phyiiologcal structure 
of plants as,

Indeed, they must in NLgar.
 

Even when researchers succeed in 
identifying improved technologies, the
4ay African farmers adapt to 
the high degree of risk imposed by a harsh

ecological environment 
limits their level of adoption. Farmers grow 
several
different varieties of staple crops in order to 
provide for varied consumption
neds, income needs and to insure 
against a total crop failure. They have
variaties tha't are early maturing and those that ara late maturing. Somevarieties resist lodging 
in the face of high 
winds whila others do relatively

better when 
rains are thin. Sone varieties yild wall but 
are not preferred

for food consumption. Others pass the taste test 
but yield poorly. Some
respond well in years of particularly good rain but 
fail miserably in bad,
years. Large numbers of farmers 
plant all these varieties in the same year,
so that no matter what the weather may 5rlng, they will usually harvest at 
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least something. An improved variety that does 
not meet a multitude of these
 
objectives simultaneously will probably not get planted on a majority of crop
 
land, no matter how wall it outyialds varieties utilized for other purposes.
 
When all these factors considered, it would
are that researchers snouldseem 
not expect an improved rainfed crop variety to be plantad on more than 15-20% 
of the land area devoted to a particular crop on an aggregate basis at full 
adoption, no mattar what its yiald potential or yield conditions are. 

Cultural practices are a different story. In most cases the same practice
 
can benefit all varieties of a particular crop. Although adoption rates may

be slower than for improved varieties for reasons explained below, ultimate
 
adoption levels should oa higher. Of course, this presumes 
an effective
 
extension capability for showing farmers how to properly utilize the 
new
 
technology and for demonstrating its benefits.
 

While it is argued by many that the green revolution in Asia proceeded

without much support from extension, it is hard to see how the same situation
 
could occur 
in Nigart avon if it were true in Asia. With water, temperature
 
and fartility constraints as tney exist in Niger, the chances of developing
 
varieties that so outyiald existing varieties
far that they spread

spontaneously are probably small. More likely, progress will involve the
 
application of cultural techniques, varieties and inputs that increase farm
 
level yields by 35-50%, and than only with additional labor. Without an
 
effective extension program, it's hard to see how adoption of such improved
 
technologies will proceed rapidly. 
 Moreover, with tne exodus of ablebodied
 
younger men from rural areas, a suostantial proportion of rural households are
 
now headad by older pr~orns, wonan and handicapped individuals. This places a
 
ceiling on potential adoption levels for nea technologies, espacially those
 
that require cnangas in cultural practicas.
 

One of tha strengtns of the axisting Niger Cereals Rasearch Project is the
 
on-farm trials program. Though not intended as such, this program

demonstrates that when those persons responsible for 
explaining to farmers how 
to apply a given t~pchnology are properly trained and motivated, adoption of 
improved technologies can bg surorisingly svift, not awaiting the analysis of 
the results of tha trial. Soa of th3 more successful trials concern 
techniques that hava teen pushed by researchers for years. Yet, only with the 
advent of th3 Kinl of training and discioling necessary to conduct valid on 
farm trials have these innovations caught on with f3rmers. The challange to 
the 1JAAR Project will oe to extand this program over a much wider area at a 
nuch reduced cost. The challenge to USAIO will oe to take these lessons and 
help Niger to build an affictiva extension program. 

The eventual economic returns to the NAAIP will be highly dependent on the 
extent to which such complementary programs and policy changes occur, since 
they will have a profound affect on diffusion and adoption rates. The present
analysis assumas tnat most essential improvements will take place over the 
life of the project, i.e., by the end of tha NAARP Phasa I the institutional
 
structure necessary to :apitalize on tna project's outputs -ill bg in place. 
Unless this turns out to be true, the project will probably be just another 
red harring. 
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II. METHODOLOGY
 

Past activitios of 
the Niger Cereals Research Project provide a better
 
base 
for projecting potential improvements in dryland production technologies
than is available for irrigated cropping technologies. The methodology used
here assumes that the combination of research activities which seem most

promising for dryland agriculture at the present time reflect the 
rate of
 
increase in production that can be expected 
fro dryland research activities
 
under the NAARP. For research on irrigation systems and irrigated crops,

expected rates of increase are higher, reflecting the greater potential of

irrigated soils. For both subsectors, research programs are 
continually in the
 
process of definition. This will occur once 
again when the NAARP technical
 
assisstance 
team arrives. For this reason, any projections of likely research
 
outputs are somewhat speculative. This analysis is perhaps better viewed as
 
indicativa than a m3asure of potential outcome.
 

A key assumption affecting the results of the economic analysis is 
the
 
rate of adoption of promising new technologies. Hybrid corn in the U.S., for
 
example, started out slowly and took about 10 years to reach a level of 
use of
 
40-45Z. In Niger, one needs to allow 
for the fact that hybrid corn in the
 
U.S. was a quantum improvement over other varieties existing 
at the time. One
 
also must allow for tha important role played by seed producers, input

suppliers and farm publications in spreading thi word; high grain prices 
due
 
to a war; and 
a rapid decline in the number of subsistence farm3 as industrial
 
wages encouraged outmigration of entire farm families--none of which exist in
 
Niger.
 

Projections of production increases resulting from project
the include
 
only that part of the increase that would be sustained without follow-on
 
invastments. Gcnetic material tends to lose its vigor unless 
researchers make
 
continual efforts to maintain varietal purity 
and adapt to new pests and
 
diseases. The analysis assumes that the level adoption
of for genetic

improvements applicable to 
dryland areas rises to a maximum of 12.5% of crop


by year 20 following introduction, and then continues at that
area level until
 
the end of the 30 year projection period. Essentially any increased adoption

beyond that tim3 is assumed to be offset by 
existing adopters abandoning the
 
variety because of declining effectiveness. Maintaining production increases
 
above these levels will require additional investments in research in future
 
years. Such production increases 
are more properly attributed to those future
 
investments. For tha sake of simplicity, the 
analysis uses the same adootion
 
rates 
for improved cultural techniques as for improved varieties.
 

The adoption rate on irrigated perimeters increasas much more quickly than

for dryland agriculture, reaching 50% of crop area 
by year 15 following

introduction. 
 This is reasonable given the greater concentration of
 
production and the on
greater amphasis cooperatrive activity within the
 
perimeters. Adoption rates 
for the micro-perinetars are about halfway between
 
those for dryland and irrigated perimeters. Their combination of a more
 
dispersed location and greater agronomic potential leads us to assume an
 
adoption rata exactly tice that assumed for dryland 
areas. For all three
 
situations 
the analysis assumes that farm 1ival introduction of resaarch done
 
under the project begins in 1992, the 
last year of NAARP. This will follow
 
one to two years of on-farm testing.
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At the present time, 
the cropping intensity for the irrigated perimeters

on the Niger River is 1.94. Because of growing limits 
on dry season water
 
supply we assume 
this will decline by 1X per year until the year 2000, when
area in rice Production will plateau at 
13,000 hectares. Cropping intensity
 
on the inland surface dam perimeters is assumed to remain 
constant at iti
present 1.25. That 
for the micro-irrigation schemes 
should hold at 1.0 since
most of this land either grows rainfed cereals or is flooded during the rainy
 
season. 

in this analysis we count only one half of all net aconoaic benefits 
as
benefits to research. 
 The other half will accrue to extension and other
 
investments necessary 
to achieve the' output projected for the research
 
program. If 
tnese additional investments 
are not made, then most of 
the
 
oenefits for this 
project will probably not be realized.
 

aenefit projections assume stable
a base over the payoff period of
project. Although production par 
the
 

unit area appears to be declining in Niger,

available evidence sugggsts 
this may arise more from extension of production

into marginal areas and declining rainfall 
than from a decline in production
on existing lands. It's 
hard to see how production 
on most of the country's

dryland 
areas could fall much lower than at present. In any case, this is not
 a.m important issue 
sinci the methodology emohasizes 
the increase in proJuction

arising from a set 
of technologies rather than 
changes in absoluts levels of
production over time. :f tha base 
is declining, only the ultimate absolute

level of production will be lower. Th3 
increase in production due to rasearch
will not change. In any 
case, the assuiptions required to conduct this type

of analysis ara sufficiantly crude 
that factoring in a 1% secular d3cline 
in
 
yielos would do little 
more than to promote spurious accuracy.
 

The method for projecting tna impact of 

MOA 

research on dryland crops utill'.es
data dividing total area in production by crop and oy rainfall isohyet.

The affect of each technology on 
yield and/or production is then estimated 

a funciton of rainfall 

as
 
available in those 
zones. 
 Table 1-1 summarizes the
 

area and yields of the principal crops by rainfall zono 
that serve as the
oasis for 
estimating production increases. Table 1-2 indicates base yields

assumed for irrigated crops.
 

III. RESEARCH OUTPUTS
 

In order to establish a reasonable order of 
magnitude for projecting
output increases due to research, this 
section reviews some of 
the research
 
areas that the design team felt wera the 
most promi;ing. This section
 
includes an astinate 
of the likely net economic benefit attributable to each
 
potential area of research.
 

3.1. Water Use Efficiency
 

Several technicians note the oronounced tendency of 
farmers on perimeters

to over-irrigata. Not onlV does 
this waste precious water, 
it also can reduce

yields by leacning nutrients 3nd washing soil 
away from the root zone. More
efficient use of water 
would savq on pumpin costs and/or allow larger
a area
 
to oe put under cultivation during thi 
dry season.
 

http:utill'.es
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Poor water usi efficien:y does not always result 
from a lack of knowledge

by farmers of the proper procedures for irrigating. The structure of 
pricing
water greatly dilutes the incantive for greater economy in 
its use. Properly

preparing the 
land to permit more efficient irrigation will take time
more 

than prasent land preparation practices. In addition, 
the actual Process of

irrigating will 
take more time than the current frequent practice of simply

opening the 
gates in the morning and returning in the evening to see how
 
things went. The problems on the Niger River perimeters are different from
 
those on the inland perimeters.
 

3.1.1. Niger River Perimeters
 

Water availability 
in Niger River is much more dependent on rainfall in
 
Guinea and irrigation afficiency in 
Mali than on anything the Nigeriens cn

do. With area under irrigation on tne Nigsr River in 
Niger approaching 6,000

hectares, expansion of irrigated area will oe increasingly constrained by

water availaoility during 
the dry season. This will 
set an upper limit on the
 
amount of area that can be economicall~, developed 
since the proportion of
 
total area tnat 
can be double cropped will 
decline as total area expands.
 

oecause of dry season wator 
limitations that cannot be 
controlled short of
constructin; a da, 
 tha primary benafit from improving tha efficiency of water
 
use on tni riverine ori-meters will come from reduced pumoing 
costs and
 
slowing down 
the rat? of loss of irrigatad lands arising from aouse of the
 
systems.
 

From an economic perspective, there will be 
a tradooff between maximum
yielos and minimum pumping costs. 
 Maxiijm economic yields will be somewhat
 
below maximum yields ootainable from optimal use of water from 
the point of

via of plant physiology. The research oronrar 
will help to determine such an
 
optimal lavel. 
 At th3 same time, the perimeter diagnostic teams operating

through DECOR will identify watir handling techniques tnat promise to reduce

pumping costs witnout riducing crop yields. These will probably include such

practicas as oattar leveling of 
fields, introdu:ton of aater management

systwms trat 
provioa 3n incentive for economizing 
on watar use, and reducing

the amount of run-througn 
on tne systems. We astimate that the combination of

these practi:as will reduce pumaing 
costs by 25% of current levels on the
 
Niger River perimeters..
 

Poithout tha NAP, 
 Niger will, no doubt, continue to expand the area under
irrigation along tne 
 ligar River. Official intantions indicate 3n expansion

of 1000 h~ctaras par year for tn2 remninder of thq c;ntury. This not
has oian
 
occuring on B net ?si3 ?xciot in ti) 
 un.a.:.' yiir.
 

Table 1-3 ,hr. -t ' 
we feal is 3 mor3 rialistic rata of growth in,tn 
area unoc- :ontrili 3 irrijotion nlon; thi river. It assunae incre.ments of
5'JU h-ctoras o2r yir ui 
to J, reaching a plAteau. This ripr is n . n 
snnuel ;roitn rnt2 . t 3of % u,3 trrt tin). Yy I n, +nt :),jntr/ L.: n~v? 
too much 1,ri niter 1 n not o i . - . . ,.-t-t n , or1 s3? to 11.k- tntn .- on 
continuca ox; -n:!.n ;f )?ji) r - ! 1 .- lcy 23 J 3? rt­; ov)rin ,nt' : , -t " fn t to ;.1r-s ffj:i )n y in r :j i roju:t jn. ):) e r, tnis
3xk.n3 r ot irri<' " i : i ill :iro t cert4inly ,o n J no ?r tt)r 011t

re$eorcno'5 tn. Trj tnr fiur ; ii 'i-)l L-3 reorj3ar t tn? it'ojt 
arojict scancr,) ;):.jnjt -l:h ,roje ct be)n~fits iri 31:lz~lxtd. 7n ?3.neit of tnh )r )ject aIll a) to ,inimi:a t-) :)-t : oroducin; crop! thiis) on

lOnd.
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Table 1-4 projects the economic value of 
NAARP research outputs as thesa

affect production on the irrigated rice perimeters in the Niger River Valley.

It assumes that the rate of loss of irrigated lands will decline by 3X 
less
 
than the current 12% per year. This affects only that land on which the
improvements will have been adopted, and has 
a cumulative effect once adoption
takes place. The economic benefit of the project is then the net eccnomic
value of the added output from 
the extra land retained in production, less
economic costs associated with producing that output. 
 !'le 1-5 eatimates
 
these benefits for rice production on the perimeters. As with all project

benefits, only half of the net economic benefit accrues to NAARP. The

remainder will be a return 
to additional investments in extension necessary to
 
realize the potential created by the research project.
 

In addition to net 
value added by rice production on land that would
 
otherwise not ba producing, Table 1-4 also estimates savings in pumping costs
 
arising from the NAARP. This is simply 
one half of 25% of current water

related costs that are avoided by adopting the new technologies/practices.

These savings also come 
from Table I-5 and amount to 3,910 FCFA/ha for the
 
research portion.
 

As Table 1-4 shows, 
total benefits from the project's activities as these

relate to rice perimeters on the Niger River, 
reach a plateaux after 20 years

following the beginning of diffusion, amounting to about 68 million FCFA per

year at that time. There are no benefits from varietal 
improvements or from

research on rica agronomy since the first phase of 
the NAARP will focus this
 
kind of research on tha inland perimeters rather than on the Niger River
 
perimeters. The second 
phase of the NAARP will address these problems on the

river perimeters and for rice. Any oenafits 
from such research would be more
 
appropriately attributed 
to that package of financing.
 

3.1.2. 101iod E1CcMStnCZ
 

Table 
1-3 also shows the txpacted evolution of area in inland perimeters

over the 1986-ZO15 
period. Because inland areas represent the most
 
underdeveloped of Niger's irrigation potential, 
we expect their total area to

double over 
the next twenty years. This represents a growth rate of 4.7% per

year, net of abondonniments. Also, because 
of proolams associated with the

surface dams, we expect two-thirds of this new area 
to be based on subsurface
 
water sources. As a result, the proportion of total available area that is
 
cultivated during the dry 
season will increase. This will cause fuel and

pumping savings to grow in importance relative to water savings. Against this
 
backdrop of continually expanding irrigated area, 
research on irrigated crops

will take on greater aconomic importance as time goes on.
 

We estimate that supplemental irrigation meets about half of crop water

needs on tha inland perimaetrs during the rainy season. 
 Up until the time
 
that the storags rejarvoirs stop overflowing, excess irrigation does not 
waste
 
water as such. Aoout half of the quantity of supplemental irrigation applied

to rainy season crops is 
apolied during such periods. For the remaining

quantity of supplemental irrigation water, 
we estimate that 35% could be 
saved
 
by more careful application. Of this, almost 
all would be available for
 
extending cultivated area during the dry season 
since the amount lost to
 
evaporation 
in the reervoir should not increase.
 



I-l0 

Insert Taol# 1-4
 



Insart Tab1. 1-5
 



1-12
 

Based on area cultivated on the inland perimeters during the 1985-86 rainy
and dry seasons, 
Table 1-6 estimates the actual increase in cultivated area
 
mace possiblo oy more efficient 
use of water. Assuming water use efficiency

during the dry season increases by the same proportion as for the rainy

season, dry season area under production would increase by from
35% the
 
current 1050 hectares. Using the water made 
availabe by improving efficiency

of use during the rainy 
season would add another 350 hectares. The total
 
increase in dry season cultivation that such research would make possible

would come 
to 720 hectares based on existing perimeters. This amounts to 18%
of total rainy season area. This 18% increase is then assumed to apply all
to 
new surface dam systems created the next year piriod.
over 30 
 In addition,

this incremental dry season production should not affect the of
amount flood

recession cultivation (djgwa) in the reservoirs 
since they would recede over
 
essantially the same period.
 

To projet the economic value of 
this increase in dry season cultivation
 
we assume that net economic benefits will be 25% of gross sales, using the
 
crop mix indicated in Tabl3 prices Table 1-2.
1-6 and the in This is a higher

percentage than for 
tha Niger River perimeters becuse this is entirely dry
 
season employrent.
 

For the txo-thirds of the inland pnrimatirs supplied 
fron sub-surface
 
sources of wi
water, assuna 
that project related research will be responsible

for a 10% raouction in water costs for both rainy season and dry season
 
crops. Total cozts pqr hectare in the absence of the p:oject 
are assumed to
be 
twice those found on the rivarine perimetors since pumping heads will

much higher. Thus, net savings 

be
 
amount to 6,000 FCFA per hectare per crop


season. Half of this accrues to research. a u3e the same adootion rates as
 
we use for river parimeters. the
Table 1-7 orojacts tha incr-ease in area and 

anticipated benefits form 
tne inland periiaters.
 

Technicians on the 
design team noted savaral areas where it appeared that
research could providi information that would enable 
farmers to use inputs
more efficiently or to increase their 
productivity. It probably goes without
 
saying that such promise appears greater for 
irrigated than for dryland
 
production technologies.
 

Research on soil fertility and fertilizer practices promise 
to have 3

considerable oayoff. 
 Many obssrvars note a lack of response to potassium.

Reformulating recommended doses 
and formulas could reduce fertilizer costs per

unit of output by as 20%. on
much as Work the mathods of applying fertilizer

promises to reduce volitilization of nitrogan 
from as much as 50% at the
 
present time to no 
nori than 20%. This would increase the economic level of

application as well as improve the 
effectiveness of arounts currently applied.

There is also considerable uncertainty over tna 
extent to which locally

avatlable phospizt3 rock increases millet on rainfad
yields lards.
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TA3LE 1-6
 

AREA IN CROPS AND ESTIMATED WATER USE ON
 
INLAND PERIMETERS MANAGED BY 
ONAHA (UP)1985-1986
 

Area Yield 

Sorghum 1918 1920 


Millet 
 477 1930 


Cowpeas 50 
 1300 

Cotton 1632 1550 

wheat --

Onions .... 

Other .... 

Totals:
 
Current
 
Situation 4027 


Ioprov)d 
Situatioi 4027 


Flood Re:ission
 
Cultivation --


Source: Annual reo~rt ONAHAof technical 

Footnotes: 
1) Inclujes perimeters of LJiratawa, 

Kawara, uid3n Maggia and Tounafi.
 

Proportion of
 
Supplemental
 

Irrigation
 
Water Used 

Area Yield -- 320.a-


....
 

....
 

....
 

833 3300
 

113 33000
 

112 -­

1058 66% 34% 

1780 
 53% 47% 

1373 -­

assistant for Tahoua Rgion. 

Konni, Ibohamans, Galmi Moulela, 
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With rainfall levels 
as erratic as 
they are in Niger it is doubtful
whether use of nitrogenous fertilizers will ever 
become widespresd on rainfed
lands in the absence of large subsidies. The risk of loss for 
both the farmer
and the economy is 
simply too high. Phosphate rock for dryland cereals 
Poses
difficult problems with transport costs. 
 It will be difficult to deliver to
farmers at an unsubsidized price that will 
make its use profitable on a
 
widespread basis.
 

For these kinds of reasons ae have projected returns to research on
fertilizers to 
arise only on the irrigated lands. 
 Current application methods

in such areas leave much to be 
desired, while the relative assurance of
adequate water promises 
to make it possibe 
to realize many of the benefits
normally expected from fertilizers. Baenfits are assumed 
to equal 20% of the
quantity of fertilizer currintly applied per hectare 
(250 k;s.). This would
amount to 
50 kgs/ha on the perimeters and 25 kgs/ha on the
micro-installations. 
 These cost savings would be achieved without a
coresponding reduction in 
crop output. Application 
rates are assumed to
continue at present levels 
over the entire projection period. Adoption rates
for farmers on perimeters are those used 
for wateruse improvG"ents, with the
maximum level attained reaching 50% 
of the area. This occurs 15 years after
the Daginning of the on-farm deronstrations oy the extension service, year 20
of the project. 
 Maximum adoption levl on ths micro-installations is 
25% after
20 years. Taole I-S summarizes the one-half of net benefits that 
go to
 
research.
 

3.2.2. Seedoed Preparation
 

Poor stand establishment apoears to be a widispread problem for all
crops. Rice could clearly benefit 
from better leveling and puddling. Rainfed
millet would probably benefit 
from phosphats rock so 
as to encourage more
uniform germination and 
a denser plant population. The quality of
preparation is a problem in many 
land
 

areas that 
will require more than research to
 
Overcomes
 

Tne most promising innovation in the area of 
seedbed preparation is
perfection of a row 
seeder 
for millet, sorghum, cowpeas and peanuts. The
project includes 
a prototype fabrication fund for experimenting with, and
adapting existing ,quipment from all ov9r Africa. 
 Not only do effective row
seeders imprbve stand establishnent and density, 
but they also reduce time
spent weeding while improving the quality 
of this frequently neglected
activity. 
 Better seed establishment 
and more timely and effective weeding
also permit plants to become firmly established sooner. 
 This has the effect
of providing 
a measure of drought resistance for existing rainfed varieties.
 

In spite of its intuitiv? aopoal, roa seeding will raquire a fairly
radical change in 
farmers' cultural practices. qow seeding 
took 12-15 years
to catch-on in Senagal, where cattle 
fattening provided 
a major incentive for
owning oxen. This 3re 
fewer opportunities for 
this in Niger, with the result
that oxen and associated equipmant have not 
b22n all that exciting for most
farmers. Poorly trained extension agents and 
poorly designed equipment have
usually been other obstacles. On tha assumption that 
the NAARP will take care
of the equipment question, and 
donors will 
tackle the question of extension
 over the period of the NAAR, there is cause 
for optimism that the project can

make a contribution in this 
area.
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Although stimulating 30option 
of row seeders 
is one of the more promising
outputs of tn projact, it is also potentially one of the 
more problematic -­especially with respect to the tremandous expanse of the rainfad crop area.

This is one reason for the relatively slow adoption ratis 
projected for the
rainfed argast and the low cap on tne maximui area ultimately adopting. Forirrigated perimatqrs adoption rates ara higher, but potential banefits are
lower. 
 For both areas ae assun thl project will have oerfected a stader by
'ra :nd of the last year of the first phase.
 

In projecting bonafits, 
W3 assum9 that use 
of row seeders will increase average production par hectare 
oy 1,X in dryland areas 
and 9% in irrigated

areas. To acconplish this, 
tim3 saved in weeding will have to 5a used to

improve the quality of 
weeding on existing land rather than spent poorly

weeding a larger parcel of 
land. Thus the 
nat cost to the farmer of row

seeding is 
the cost of the equipment and animals needed for the op3ratjon.
 

Row seeding on irrigated parimatars Mill also reduce labor spent 
on
gravity irrigation. This will induce imoortant 3conomies in the Maggia Valley

perimeters, but would 
ba 13 important in 
the future if a greater prooortion

of inland irri;ation is don3 by non-gravity means. 
 For the economic analysis,

and for the sake of simplicity, we assuma 
that these savings compensate for
tha lower yield effect relative to tha dryland areas. =or both 
types of
 
agricultur2, 
tnen, we project a gross benefit from row saeders equal to an
increase in production of 23%. This incr2ase gets appliod 
to the expanding
ar3a of inland 
SystIms, adjusted for 
the differing cropping intgnsities for
 
surface and sub-surfacq systems.
 

we assume that three-quarters 
of tn3se increases ara offset by the costs
of the equipment and animals, 
and the otner quarter represents a net benefit
 
to the 2conony. Jf this, half, 
or 2.5% (.23*, .25*,, .5), gets attributed to

the 
NAARP and tha rest to 3xtension. This compnres to 
3.8% for tha net return

from rice production attributao 
to adoption of efficient water mangement

practices. Tnas3 relative vzlues 
are reasonabl3 given that the rice

enterpris3 involve3 
a crop during the dry season 
wnen comipting aconomnic
 
activities 
ar3 limitdi.
 

Saadars are assumed to be viaola only 
in rainfall areas abov3 300 mm.
They are expeoted to o3 used on the four 
major crops. In addition, soma

farmers already us) row seaders on many of 
thi inland perimaters. In

rocognition of this fact, 
we us3 one half of the norrally assumed adoption

rates for farmers on tni inland pirime-trs. 
 Table 1-9 outlines the expected

economic benefits froi row 3eedirg 
attributed to research.
 

3.2.3. R)lay Cropping
 

The design team's irrigation agronomist 
feels thrg i3 
a good aossloility
of being abla to 
follow irrigated cotton with 
a 60 day cowpea crop grown

largely on residual moisture. 
 This woulo riquire that farmers cut-off 
cotton
 sooner than at present with the result that 
cotton yialds would decline by

about 15Y.. This 
last 15% in yield demands a vary high laoor cost since

relatively faw bolls 
are left on the Plant during this 3eriod.
 



1-18
 

Insert Tabla I-9a 



I-19
 

Insert Table I-9b 



1-20
 

Cotton farmars are Particularly attractive candidates for 
this kind of
rotation since ara
thty familiar with the 
use of insecticidas and hava
squipment. The major problem at this time appears 
the
 

to be that 60 day wonders
from IITA are not yet well adapted to It
Niger. is probably only a matter of
time before they are. 
 Given the price of cotton relative to cowpeas, it would
probably take cowpea yields of 
close to one 
ton per hectare before farmers
would find this typi of 
relay cropping profitable. Farmers now get such
yields occassionally, but 
interspersed with 
yields of 500 
kgs/ha on irrigated
fields. There appears 
to oa soma interesting potential in 
this area.
 

Though it may be somawhat speculative to include 
a project benefit for
rilay cropping of tnis sort, 
there will be other instances where unforseen
research breakthroughs ado 
to project benefits but do not get counted 
in this
type of analysis. 
 For this reason, assume
wa that, 
over time, 50% of farmers
producing cotton on perimeters oeqin relay cropping of 
cowpaas with cotton on
land that is not now used 
over We also assume a nat economic banefit
amounting 
to 20% of the quantity of cowoa3s produced. The high benefit, given
the loss of 15% of 
cotton output, arises from the fact that 
labor has limited
opportunity for employment at this 
time of the year. Table 1-10 details the
 
oanatits.
 

Although thnre will 
not be a legume breedgr on the tachnical assistance
team, INRAN already has 
a cowpaa breeder. He will certainly be anaoled to 
do
more effective work 
under tne project since INR4A will 
have more rasources and
a better organized research pro;ram. 
 :n addition, he will 
be working in close
collaboration with 
tha irrigation agronomist 
on technologies appropriate for
the inland Perimatars. Cowpaas is certainly 
one of the more promising of
 
tnese.
 

3.2.4. Tied Ridging
 

Rasearchors 
accross 
th3 Sahel ara bacoming enthused uith the potential of
tied 
ridging for increasing cro) yields. 
 INRAN has soma adherents to this
point of vieg. 
 little 
 that
Ther@ is doubt tied ridging increases yields,
usually on order of
the 25-35%; some researchers suggest 
figures closer to
50-60%. 
 dhatevar the increase, the disturbing concern is that tied ridging 
is
not new to research stations in 
the Sahel. 3ut it has 
never taken off with
 
African farmers. Why not?
 

The answer to this question 3opears 
to ba in the amount of labor that 
it
requires, and the tim# 
farmers must the
do ridging to bi effective. 

tecnniqua requires largo inputs of 

The
 
labor at sam2 as
the time most rainfed
 crops. Tied ridging go.es the Way 
as olanting on time, thinning, weeding 
on
time and 
a host of other factors that d'monstra~ly incresasq yields 
but which
farmers do rush to
not adopt. If such techniques increase unit 
yield3 at the
expense of total production for the 
farm, or with the r~quirement that farmers
provide additional labor, 
the prognosis for adoption is not good.
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This being said, there is some 
hope that tied ridging will eventually
spread through Niger. Researchers at Kamboinse in Burkina Faso 
have developed
an oxen 
drawn implement that allows construction of ridge ties during the
first weeding. If coupled with an effective row seeder, farmers might begin
to see the makings of an effective animal traction oackage that can 
help them
overcome 
their labor constraints. Although this 
area cartainly deserves to be
pursued, it does not 3eem advanced enough 
to warrant inclusion as a likely

benefit from NAARP research activities.
 

3.3. Improved Varieties
 

3.3.1 Lj. g2g
 

There are savaral promising arabs of varietal research. The above
mentioned cowpeas is 
one. Shorter cycle peanuts to 
follow cotton on inland
parimeters is another. Lik3 cowpeas, peanuts 
fix about fivq kilograms of
nitrogen per hectare, in addition to providing high quality forage for
livestock. 
 Under present circunstances peanut varieties would probably need
one spray to -ontrol for ephids, _3;in,
out spraying Is nothing new for cotton
farmers. The potential gain would be similar 
as for cowpaas, andindeed,

these txo crops will 'e competing against each other for position as a
suitaoble rel3, crop. 
 Both peanuts and cowpeas are attractive because of their
 more limited need for wat3r in a context where, in tna near future, Dumping
costs will probably ba 
tna single most important component of irrigated crop

production on tne inland perimeters.
 

3.3.2 ~CaC.14
 

For rice, ZNRAN is working on some promising v3rieties having cold
tolerance and white fly rasistance. This work will continue under 
tna NAARP,
and will certainly ownefit from it. 
rut, at best, the NAARP will speed up
what would otherwisa 
occur anyw3y. Heat tolaeance on wheat is another area
where potential exists, out this will probably not Da an area of emphasis
under the proje:t. More than anything, thase examples confirm that 
this
analysis of pot2ntial returns is 
indicativ2 rather predictive. Not all
potanti3l technological breakthroughs arv included. Some of those that are,
 
no doubt, will never sea thi light of day.
 

The varietal front 
for dryland cereals is promising. Researchers have
identified varietios that consi3tently outperform existing varieties. 
 In
addition, NCRP researchers are currently working 
on some hyorid sorghums and
 are optimistic about the potential. 
 It's difficult, however see
to hybrids
going very 
far under the soil fertility and rainfall conditions that prevail
throughout most of country.
tne Moreover, the indirect cost of hybrids in the
form of miseraola yields for ha who mistakenly plants sacond generation hybrid
seed needs to o2 waighed carofully before oeinning a fill 
scala release.
 

INRAN has identified varieties of 
sorghum and millet 
that have acceptabla
taste characteristics and yield i:.isting
that out varieties by two or three to
 one on station trials. The 
millet variety, CIVT, 
has already been released.
This variety has dimonstratid consistent yild superiority of 
40-100% in the
on-farm trials program under sit
a uide of conditions. It has good farner
accaptability and is an intervarivtal composite that 
should en3ble farmars to
 carry their own saed for an 
extended ocriod of time.
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The new sorghum varieties 
are in an advanced stage of multiplication. How
they will perform under farm conditions is not yet known, aspacially under low
rainfall, lox fertility conditions. 
 But with fertilizer application rates of
100 kgs of nutrients per hectare, 
and with normal rainfall, the varieties

yield 
tvo to three times existing varieties. It would seem 
that they should

be aole to 
earn a prominent place in the production system, at least for
superior performance in normal years. 
 They should perform at full efficiency

with rainfall above 500 mm. ataeen 400-500 mm 
of rainfall, researchers

estimate that farmers 
should be able to realize betwen 50% of the potential

of of the millet varieties and 
30% of the potential of sorghum varieties.
 

Based on research and on-farm trial rasults to date, 
it would not be
unraasonaole to that
assume farmers will acnievi incremental yield increases
of 50% under favorable rainfall conditions, i.e., rainfall in excess of 500
 mm. Table I-11 projects the exoected economic oanafits assuming 25% the
of

increased production reoresents nat economic value 
added and using the

adoption rates as for row seeding. Thes3 amount to 254 million FCFA
 
attributad annually to full
rasaarcn at adoption.
 

IV. EFFECT OF THE RESeARCH-EXTENSION LIASION UNIT
 

The major obstacle to diffusion of research results appears 
to be tna
small and waak axtension program. :n dryland farmers are
areas, dispersed and
extension agents nave difficulty covering even a fraction of the country.

Moreover, extension agents lo not recievi up-to-datD information on new
 
varieties ano have few resources to much with it if they did. 

The NAARP will zodrass soma of these problems through the activities of
its Resaarch-Extansion Liaison Unit. 
 By facilitating contact oatwagn
researchers and the 2xtansion service 
in order to conduct on-farm trials, thq

RELU will si;nificantly increase tna pace of diffusion of 
new reearch
results. 8ut to ootain maximum effectiveness from the on-farm trials INRAN 
must develop a su:c)ssful method for working directly witn extension agents

ratner than 
troulh i staff of 1INRAN field observers, as it does at present.
Soma of the varieties aopear good enough to have some hope that they will
spread spont3noously once 3 certain minimum lval of diffusion has occured.
But getting 
to that lival will raquira more support 3nd training for extension
 
agents. Other technologias -ill need 
coitinued extension support to in:roasq

adoption. The RELU will 
h9lP in both situations.
 

Tna economic return of 
the 1AARP is highly sinsitive to assumptions

concerning adoption rates. The existance 
of the REL is expected to generate a
quantum upward shift in adootion rates than 
that whi:h mould otherwisa occur.

The aooption rates usio in the preceoing analysis presume such a shift. If
the AELU is not effective, or if noeded additional support to extension is
not forthcoming, than faw of the expected innovations will reach 
the farm

level. In that casi, returns to this project will 
ba closi to zero.
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V. ECONOMIC IMPACT OF THE NAARP
 

Table 1-12 summarizes the benftits of the various potential technologies
 
that the NAARP is likely to develop. These benafits grow slowly, primarily
 
because of the amount of time required to perfect and test promising
 
technologies before extending them to farmers. Once extension begins, the
 
small number of extension agents and the vast arias to be covered operate to
 
retard the speed of adoption. Even with 50-100% increases during the first
 
few years, the small base grows to a mtaurable impact only after 3-4 yae.' of 
successful extension efforts. dy the 15th year following introduction t¢
 
farmers, the project will be generating approximately 500 million FCFA in
 
benefits net of farm level costs per year. This rises to 750 million FCFA by 
year 20 following introduction. R*turns essentially plaaeau at this level.
 

Almost 7?% of total benefits arise from the two technologies aimed at 
rainfed farming--us3 of row seeders and diffusion of imoroved varieties. The 
relatively small contribution of the irrigated subsctor arises from its small 
size relativa to tne rainfed sector. :van jith reasonably favorable adoption
 
assumptions, r3search in tn3 suosector is not able to have much impact on
 
value added. The saconi phase of the NAARP should do more for this subsactor
 
since, unlike tne first phase, it will devote attention to rice agronomy. The
 
first phase will concintrata on gathering a better understanding of problems

in the rice perimetars as a basis for preparing a sound second phase. Its 
focus on improved water management raflects the ginaral ricognition that, 
whatever other problems plague the rice perimeters, watar management is
 
certainly one that deserves immediate attention.
 

Table 1-13 lists total costs and total net benefits for the project, using
 
several alternative assumptions. It includes internal rats3 of return for tha
 
various options and facilitates an evaluation of how sensitive the results are
 
to some of the underlying assumptions. )epending on the assumption, the IRRs
 
vary between 2.4Z and 10.5%
 

The lowest rata of return comes from the analysis of costs and benefits
 
along the lines already discussed in this annex. Tne 2.4% rate of return
 
reflects what the author feels are a modarately conservative set of
 
assumptions given much of the recent history of agricultural development in
 
West Africa. For those who find tha assumptions too conservative, higher
 
rates of return pertain to more liberal assumptions. These include using a 40
 
year rather than a 30 year projection period, assuming rainfed adoption rates
 
that are twice those used in the base analysis, and costing technical 
assistance at local rather than U.S. costs. This latter adjustment resoonds 
to the argument that including the cost of technical assistance is 
inaopropriate o~cause of thq structural oispgrities that exist between low' 
waga countries and high -agi countries. If local risearchers were available, 
it is argued, they ould cost only a fraction of the expatriates and require 
only a fraction of thl support and amenities. This mora reasonable cost, 
then, snoila be used in tni analysis. This altern3tive does this and values
 
T.A. at 17,5003 par yaar, including salary and all allovances.
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Stretching the benefit period out 
by 10 years causgs the IRR to increase
fron 2.4% to 4.5%. Riducing the cost of 
technical assistance and eliminating
project administration increases 
the return to .2%. Ooubling rainfad
adoption rates from a maximum of 12.5% by year 20 
following introduction, to
25X over the same period, increases the IRR to 5.1%. Combining the higher
adoption rate 
with the removal of 
tecnnical ssisitance and related costs
raises the 
rate of return to 9.1%. Lengthening thq benafit period by tan
years 
on top of this, gives an internal rate of return of 10.5%.
 

Under all these assumptions thi project is marginal from th2 
point of view
of direct 
returns on inva3tmant. This is 
not surprising in light of the
discussion in the introduction to annex.
this What these returns say about
ajp-opriate invastmnt policy

least. is another matter, in the case o Niger, at
 

tJiwer does not 
enjoy a vary optimistic horizon 
with raspact to the
agricultural sector. 
 Natural constraints sivarely limit what 
government can
oo to improvz the sector's )roouctivity. Yet millions of 
people will continue
to make their livlihood3 in agri:ulturi. i, rovin; 
the availability of more
aroductiva technologias and tne 3sSOci3tad inputs is 
one of the faw ways tne
ON can Providi productive 
solutions to their problems. rhe alternative is to
continue 
to rely on external Aid to 
fed the country's urban and rural
populations in periods of stress. 
 Althougr this 
analysis suggasts that in
narrow econoric toris it ioild oa to this, in
petter do 
 oroader economic and
politicai terns tnis is not 
an accaptable alternative. Somathing must 
oa
dont. Resaarzh is )n4 )f tni 
 mora promising alternativas.
 

Tne returns to this project are not cast 
in Iran. Most importantly, the
analysis is indicativi only. 
 %e can only spiculati ihat rasearchers will
conc. ntrata cn an xhat they will 
find. Tn3 nora we alloj our inaginations
run fre, to
the Jsi)r it is to find sufficient oinefits to justify thi
project. 39condly, UiAIO 
can do a ;reat dial to increase the returns to this
project by acting 
on ti 
 factors that influence the assumptions used in the
analysis. Tne rost o'aMatiC WOJld 
) to increasi th3 attantion it is giving
to extension, since tne effectiveness of extension is theaingle
g 1ostimportant factor influencin; adoot1on rates 
und)r the project. Althou;h tha
analysis already Presumes consijerable imorovement in 
extension srvices, a
twenty year 3doption periol 
for tha improved varieties of sorghum and millet
is no g;reat !ccomplishmant. Tn) 
mora 
this can be shortened, th) higher will
 oe the returns to tn project.
 

It -ill tak) 
more thon 3 change in assuiptions toperiod reduce tnis adoption
or to increas) the overall 
adoption 
rates. It will require donors to
search for, and test naw
to aporoache, to extanslon. It will 
raluir an
infusion of inc3ntives and discipline into anativar system works. Inda a,
Incantives and disci;line 
may be all that is missing in the oresent system.
 

/
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The bottom line, however, is that placing mor2 attention on those aspects of
the innovation delivery system that fall 
outside of 
the domain of research,
may do more to increase returns 
for the project than anything that can be
done from within. rom this perspective, the marginal economic rate 
of return
of the project could end up being 
a greater stimulus to agricultural
developrent in Niger than 
a project demonstrating returns twice 
as high. The
latter would, no doubt, facilitate continued avoidance of 
the really difficult
issue facing agriculture in Niger and, 
indeed much of Sub-Saharan Africa.
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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 ONAHA 
and Rural Engineering personnel specialized
training requirtd to build inter-agency capacity to 
identify problems and
carry out research on Niger's jointly-managed irrigated lands. 
 As lead
institution in 
the research 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 field and 
laboratory assistants and technicians. Up
to 200 person-months of coursework 
at IARCs and African institutions will be
funded, along with 
10 person-months 
of short course work in 
the U.S. The
project will fund participation of 
12 individuals at international
conferences. 
 In addition, up to seven person-months of short-term technical
assistance will be maoa 
 available for in-service training.
 

Advanced professional training will be 
provided for up 17
to INRAN
personnel, 2 ONAHA personnel 
and 2 oersonnel from the 
Rural Engineering
Service. 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 agronomy. 
 Up to 3 persons will be sponsored for
Oh.D. studies 
in tne U.S. Funding will also be provided for specialized
non-degree trainin; in 
the U.S. and Africa. This training will be available
to personnel 
from INRA.N, ONAHA, Rural Engineering and the extension services.
All courses study will
of clearly strengthen the GON's capacity to execute

priority applied research programs.
 

Participsnts 
will be selected jointly by the sponsoring GON agency, the
 
contractor 
and USAID.
 

The tnsk of planning training programs 
at 
INRAN under the project is
complicated by limited 
systematic long term planning in 
the past. Sufficient
attention has not always to
been paid the need to program replacements when
existin; personnel are taken out for 
long term training. Nor has there been
strategy for coping with th? 
a
 

recurrent cost implications of bringing in
 
newcomes to benefit from scholarships.
 

The training program outlined here is 
conditioned by several factors
including the following uncertainties: 1) the need 
to have counterparts in
place to work with the 
technical assistants due to arrive in 
project year
three. This need constrains initiation of 
training programs early inproject; 2) approximately 40 
the
 

students destined for INRAN are presently
enrolled in degree programs outside of Niger. 
 Most of are to
these due 
 returr
betwwan 1957 and 
1959, 
and normally should be available to INRAN after
completin; e year's civil service. However, never in the past have such 
a
1r-ge number of 
foreign treined students returned to INRAN over 
a such short
period of time. Thus, it is not 
certain that all these 
students will in 
fact
 
be essigned to INRAN.
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Baceuse of the difficulty in planning in the face 
of these uncertainties,
the training program that has 
been developed will be as for
used a basis 
manpower planning to be conducted 
just following project start-up. Early in
the project, a consultant will be engaged for 
a three month period to work
with INRAN in developing a manpower training profile for 
the 5 years of the
first phase of 
the NAARP project and beyond.
 

The manpower training profile will 
propose to reorient students presently
enrolled in academic 
programs towards disciplines 
within their general field
which will enable them to 
work with NAARP technicians. In particular, three
or four students will be redirected towards study in 
the irrigated crop sector
 

No new 
degree training will be scheduled under the project untill 
year 3,
when the bulk of students presently anrolled return to 
INRAN after completing
their civil service. Exceptions to this condition could be made for
candidates 
that are ot tho Ingenieur Agronome class, 
or those students that
INRAN is ablQ to guarantee will be 
replaced with qualified substitues. This
condition is necessary ensure
to 
 that technical assistants have qualified

professionals with whom they 
can work.
 

Manpower training programs will be designed to assure a gradual influx
into INRAN of orofessionals of 
MS or Ph.D level or their equivalents. It has
been estimated that 
INRAN could be expected to absorb up 20
to new
professionals 
over the 5 years of the project life, in a no-projet scenario.
 

NAARP will provide 17 scholarships to degree programs for to INRAN
up 17
professionals of at 
lenst the Ingenieur Agronome level, 
present INRAN staff
granduates of the 
University ore-programmed for INRAN and 
for personnel from
other key A'riculural services. 
 Ten of the degree candidates will be directec
to US institutions; the remaining 
seven will be 
enrolled in Francophone

institutions in Africa.
 

US ackd~mic dagre? pro',rams will ba comprised of 7 MS and 3 Ph.D Degree
programs. Condidates proposed must
for training 
 have the academic
qualifications required 
for the intended programs, will be required to follow
the program for which 
they have been selected and have 
a good previous

academic record.
 

The US project contra~ctor 
will employ a training coordinator, based in
the US, who will be responsible for coordinating academic and 
thesis programs
with 1NRAN research and training needs. 
 Supervision of 
thesis programs will
entail annual visits 
to INRAN of 
a month's duration for the coordinator and/or
for thesis edvisors to 
supervise thesis research.
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A. 	 US Academic Degree Drograms
 

1) Agronomy
 

2) Horticulture
 

3) Research Extension
 

4) 	 Weed Control
 
a. 	 integrated weed management

b. 	 herbicide and application technique
 

5) 	Soil Science
 
a) soil and water chemistry

b) soil 
fetility and fertilizer
 
c) applied soil physics and 
management
 
d) soil tillage techniques
 

6) 	 Agriculture Mechanics
 

7) 	 Entomology
 
a. 	 integrated pest management

b. 	 insecticide and application technology
 

8) Plant Physiology
 

9) Management/Accounting
 

10) Irrigation Agronomy
 
a. Cereals: Sorghum, wheat, maize
 
b. Legumes: cowpeas, peanuts, forage crops.
 

11) Irrigation Engineering
 

12) Agriculture Economics
 

TOTAL US 
DEGREE PROGRAMS
 

3 Ph.D level
 

3 persons x 3 years 
= 9 person years
 

7 M.Sc. level
 

7 persons x 2.5 years 
= 36 person years
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3. Francophone degree programs in 
African institutions

(Ingenieur Agronome or 
Ingenieur Agronome, 34me cycle).
 

1) Statistics
 

2) Agricultural Economics
 

3) Information Management, micro computer statistical
 
applications
 

4) Irrigation Engineering
 

5) Agronomy, irrigated crops
 

6) Irrigation Engineering, emphasis in 
irragation water
 
management.
 

TOTAL FRANCOPHONE DEGREE 
PROGRAMS
 

13 persons 
x 15 person months = 150 person months
 

C. US Non-Degree Programs 
(AS and B.Sc. degrees)
 

1) Agro-climatology
 

2) Statistic/Experimental Design
 

TOTAL US 
NON DEGREE PROGRAMS
 

2 persons x 24 person 
months = 43 person months
 

2.1.2.
 

To a greater extent 
than under previous projects, NAARP will 
emphasize
specialized medium 
term training to upgrade 
the professional, technical and
management skills 
of INRAN personnel. Both professionals (eg. class level B
and C) ano the technical auxiliaries will 
be included. Training will be
conoucted lzrgaly through the 
International Agricultural 
Research Centers
(IARCs) which offer 4-9 
months specialized training 
in selected topics. A
list of the programs offered by the 
centers is attached. 
 Also utilized will
be programs offered by rural 
develooment 
centers of francophone Africa.
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It 	will be necessary to reinforce 

of 

INRAN's limited expertise in the area
irrigation management before the arrival of 
the technical assistance.
Training in management and 
other fialds for technicians who will not be
expected to work directly with a technical assistant could also begin in 
the
drly months of the project. However, 
selection of candidates for training
courses related to 
dry land crops should be postponed until the arrival 
of 	the
techrical assistants so that they can 
help identify appropriate courses and

participate in the selection process.
 

Participation in training courses 
before 
arrival of the technical
assistants will be planneo 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) Irrigation technology, emphasis 
on surface application
 
techniques
 

2) Soils Analysis, emphasis 
on laboratory chemical-physical
 
anzl ysi s
 

3) Agricultural mechanics, emphasis 
on animal draft
 
tachnology


4) eraeding/Balection (cowpea, rice, millet, sorghum,
 
'roundnuts)
 

5) %arm/station management
 
O) Plant Pnthology (cereals, legumes, veg. 
crops)

7) Sed Multiplication
 
S) S rm Plasm Bank
 
9) ;esse-rch Extension
 
1 ) R:saerch Management
 
11) Entomolo;y
 
12) Soil Fertility
 
13) Soil Physics
 
14) A.riculturel 
Mechanics (field equipment)
15) &'anticemant/Accountino 
16) on-%arm Trial Procedures 
17) Apro-climatology 
18) Agricultural Chemical Handling Technique 
1q) Saed Technology 
20) Field Plot Techniques, Data Recording 

TOTAL NON-DEGREE PROGRAM 200 person months
 

2.1.3. V _bC _2~_CJj.
 

10 	person months, participation in professional meetings and
 
seminars.
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2.1.4.
 

Z-3 participants 
per year or 12 persons total.
 

2.1.5. J0:gW~jCy.Ic OiO
 

There will be considerable in-country training under NAARP, 
some of
handled through consultancies or 
it
 

arrangements with private organizations
having expertise in 
particular disciplines, some it
of by the expatriate
technical assistance staff. 
 The manpower training consultant refered the
to
above, will develop an in-country training program with details for
implementation 
over the project life. 

and the 

The INRAN manpower training specialist
Mission will 
attend to the administrative tasks in 
setting up program
prior to the arrival 
of the team leader of NAARP.
 

Important topics for in-country training programs, and numbers of
oarticipants, 
are listed below. 
 Participants will include both professionals

and auxiliaries.
 

A. Management/Accounting:
 

1 month x 2 times x 10 persons
 

B. Ota Managemontlstatisticslmicrocomputer 
applications:
 

1 month 
x 2 times x 10 persons
 

C. Commodity management:
 

1 month x 2 times x 10 persons
 

D. Lab technicians refresher course:
 

0.5 months 
x 2 times x 10 persons
 

E. 
 On-farm and multi-location trial methodology:
 
basic course
 

0.5 months 
x 1 time x 100 Dersons
 

Refresher course
 
0.25 month x 2 times x 75 persons 

F. Other, yet to be identified
 

TOTAL IN-COUNTRY TRAINING 
 200 person months
 

7 person month of consultancies
 

http:J0:gW~jCy.Ic
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2.1.6. ­ - o _I i . c o _1 .
 

NAARP will also provide for a number of in-country training programs for
C and D level cadre 
at 
IPOR 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 oerson years
 

Ii.
 

As a participatino institution, ONAHA 
will be provided academic
scholarships and 
in-country training opportunities as follows:
 

A. 	 Professional 
degree programs at African institutions
 
Irrigation Engineering: 1 x 15 person months
 
Irrigation Management 
 1 x 	15 person months
 

6. 	 In-country programs

On-farm trial methodology: 0.25 month x 2 times 
x 20 person
irrigation management, for 
perimeter director and cooperative


leaders: 0.5 month x 2 times 
x 40 person.
 

Professional degree programs will 
be at Francoohone institutions in
Africa, such as those in Morocco, Tunisia, Senegal 
or Ivory Cost.
 

III.
 

Rural Engineering, Plso a participating institution in N'AARP,
benafit from scholarships will

for 	degree end in-country training.
 

A. 	 Profsssionnl degree prograns

Irri-tion tschnology: 15 months x 2 person
 

B. 	 In-country training
 
irrigation technology for 
field level staff
 
1 month x 1 time x 5 person
 



TRAINING-INTERNATIONAL CENTERS
 

INSTITUTE & LOCATION 


ICRISAT 

Hydrabad, India 


Crops: 	Sorghum 


Millet 

Pigeon peas 

Chickpeas 


CIMiYT 


Ciudad Obregon (North) 


Toluca (South) 


El Batan, Mexico 

(70 kms east Mexico City) 


Crops: 	Wheat, Barley, Triticale 

Maize (corn) 


INITIATION 

DATE 


May 15 or Sept. 15 


May 15 only
 

Late Feb. 


Late Feb.
 

Late April
 

May 1
 

Dec 1 or June 1
 

$us *I
 
COST/PERIOD 


$7U0/mo. 


t130U/mo. 


LANGUAGE
 

English
 
(Note: 	8
 
week 	 -

English 
course, if

necessary)
 

English &
 

Spinish
 

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 


DURATION 


6 mo. 

6 mo. 

6 mo. 


6 mo. 

6 mo.
 
6 mo. 


6 mo.
 
6 mo.
 
6 mo.
 

7 mo. 


7 mo. 


7 mo. 


2+ mo. 


5 1/2 mo. 

5 1/2 mo.
 
5 1/2 mo.
 
2+ mo.
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Los Banos (90 kms North hanila) 

Phillippines 


Crop: Rice 


IIbA
Ibadan, Nigeria 

Crops: 	Root & Tuber crop, 

Cowpeas 

Soybeans 

Maize 
Rice 

Plantains, Bananas 


WADA 


Monrovia, 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 hgmt. 

Farming System Socioecon 


Res
 

breeding
Production Agronomy 


Farming Systems 

Soil & Plant Analysis
 
Biocontrol
 
Soil & Water Mgmt. 
Weed hgmt.
 
Alley Cropping 
Tissue 	Culture
 

Rice Production 

Farm Equip., Sel, Use & 
hgmt. 


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. 


1 1/2 


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 English
 
plus
 

$630 for
 
enroute &
 
shipping
 

expesne
 

$1000/mo. English &
 
French
 

$1560/mo. Euglish-


French
$1800/mo. English-


French
 
$1800/mo. French
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Crop: Rice 

Post-harvest technology 
 2 mo. Apr. 6 
 $1800/mo. English-


Field Assistants 
 1 1/2 mo. May 4 French
$1800/mo. English-


Seed Multiplication 
 i 1/2 mo. June 22 French
$1800/mo. French
Milling Refresher Course 
 3 wks. Aug 17 
 $1350 total English-


Azolta ? ? ?French
 
Project & Water Ngmt ? ? ?
 
Intergrated Pest Mgmt. ? ? ?
 
Farm Mechinization & 
 2 mo. Jan. 20 1800/mo English-

Appropriate Technology 
 French
 

ICARDA 

Cereal Improvements
Aleppo, Syria 3 1/2 mo. Mar. 1 
 *1040/mo English
Food Legume Improvement 3 1/2 mo. 
 Mar. 1 
 Also
 

Pasture, Forage & 
 3 1/2 mo. har.1 French &
Arabic as
Livestock Improv.Crops: neat, Barley, Farming Systems Research needed1 1/2 mo. Feb. 15
Iriticale, Chickpeas, Broadbeans, Seed Technology 
 I mo. 
 1987
 
Lentil 
 Seed Quality Control 
 3 wks 1387
Soil and Plant Analysis 2 wks 1987
 

Fertilizer Efficiency 1987
3 wks 




- 11 -

IFDC 
huscle Snoals, Alabama 

Fert. Mkc. Mgmt. 
Fert. Quality Control 

11/2 mo. 
3 wks 

Aug. 11 
Sept. 22 

$1200 
$ 950 

English 
+French 

Statistics & Economics 3 wks Sept. 21 $ 950 for soil & 
of Fertilizer 3 wks fertilizer 

Fertilizer Process Eco- 3 wks June 2 t 950 use pro­
nomics 

haintenance & Production 3 wks Oct. 13 $ 950 
grams 

hgmt. 
Data Collection, Analysis 3 wks Mar 16 $ 95U 
& Projections 

Microcomputers for 3 wks Request $ 950 
Fertilizer Sector 
Personnel 

Held at ICARD, Aleppo, Syria 
Fertilizer Use Efficiency 1 wk 
Fert. Use Efficiency in 3 wks 

July 27, '87 
hov 9, '87 

? 
$ 950 

in Tropics & Sub-Tropics 

*1 All 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 
!BPGR, Rome, Italy-FA0 - Genetic Resources 

IFPRI, Washington, D.C. - Food Policy 
ILCA, Addis Adaba, Ethiopia - Livestock Prod. & Mkt. 
IL!AD, Nairobi, Kenya - Animal Diseases 
ISNAR, The Hague, Netherlands - Agr. Research 
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ACTIVITIES OF OTHER DONORS
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Irrigated Agriculture
 

In the area of irrigated agricultural development most of the bilateral
ano multilatarzl donors 
are active, a situation which has created a somewhat
chaotic pattern of programs, and of donor/GON/farmer relationships as 
well.
 

In general, the Dilateral 
and multilateral 
donors have concentrated on
the cevelopment of infrastructure although

sociological component 

in the past an important

was built in 
to perimeter daveloomant. 
 Lip service is
now 
being given to organi::tional development 
and perimeter creation 
or
rehabilitation. 
 Applied research continues to be neglected by 
the majority of
donors. The private donors and 
service organizations have devoted some
attention to 
ceveloping eppropriate technologies, and indigenous technology
to
transfer, out tney 
are not in a position to conouct 
basic or applied
research. However, they have not much to
cone 
 ipooularize their innovations.
Tne technological oias in 
irrigation development in Niger
reTlected in the technical bias of ONAHA, 

is now also
 
mnich has deminstrated little
concern about either 
the equity, organi:ational or organic aspects of 
its


perimeters.
 

Perimeter and Irrigation Development
 

The European fundin; agencies, FED,in staking out their 
PAC, CCC3, etc, tend to coordinate
domains of intervsntion.


funding any major 
Fut they are not currently
research ventures 
in irrigated agriculture, snd this policy
is unlikely to change. 
 FED funded 
sugar cana researcn at Tillabary ended
1980 for example. in addition, INRAN is seen as 

in
 
a priv4 le-ed domain for USAID
intervention, ano not
is likely 
to receive much attention from these 
donors.
 

Tne IDA/CCCE/KFW Irrigation Rehabilitation project 
will rehabilitate
infrastructure 
on 16 parimeters, 
 river 
 5 in the
Valley. Roughly half of 
11 along the and Maggia
the 125 million budget is for rehabilitation, $2.5
million is programmea for strengthening ONAH;'s management capability. 
 aside
from its responsability for 
the river perimeters, OJA4HA will assume
responsability for conceptualisation of small-scale perimeters employing
improved pumping tecnnologies and will 
supervise construction activities.
 

In the area of coordination, the 
Fank intanis to retrain 36
directors, and to perimeter
extend management, literacy and 
numeracy training to eleven
perimeters througn the 
CCCE and the 
Centre de cormation des Cadres
o'Aiphabatisation of 
the Ministry of Education. Some j4.5 million has been
allocated for tneso 
activities.
 

The Office of Ragion-il Develoomont and 
Small Scala Projects was created
in the Ministry of Plan in 1; 
4 with IDA/PPF funding to asure overall
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responsability for integrated regional planning. Included in its
 
responsabilities is coordination of small-scale gardening sites development.
 

The FAO has proposed to cracte 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
 
aesign and construction oversight.
 

Among the large donors, the World Bank and the FED are furthest along in
 
preparation of funding proposals for small garean sites. FAO has been active
 
in identification and preparation of project propssals. BAD, FIDA, FENU and
 
PNUD have taken an interest in funding such proposals.
 

In Uiffa, the Canadian integrated rural develooment project is currently
 
experimenting with thrse or four innovative techniques of water capture and
 
management to increase irrigated agricultural production. However, there is
 
no varietal research going on. Research on rice, corn, improved water lifting
 
and management, markets are all needed. CIDA's is a long term program of
 
support.
 

The FED has an ambitious program of small irrigation development to be 
undertaken in 13 arrondissements and coordinatad in the'field by the AFVP. 
There is no research component to this project, and they basically intend to 
extend knowledge of irrigation techniques accumulated over the years by the 
AFVP. Some effort will be made to synthesize available technical 
information. Little 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 also undertaking an extensive retraining program of perimeter
 
directors at Kolo to increase their technical competence in irrigation,
 
agronomy, management, and cooperative development. It will also finance
 
management and litarzcy training of cooperative leaders: SMP heads and
 
comit6s de gestion on its perimeters. A certain uncertainty about appropriat
 
extension methods persists.
 

Since 193C, the FAC has renovated one perimeter, SONA II. FAC provides
 
long term technical assistants to ONAHA invarious disciplines, although not i
 
research. FAC has been financing a feasability study of three cuvettes aroun
 
Gaya. The total arge 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
 
parimeter.
 

Tne Duch had intended to get involved with retraining of perimeter
 
cirectors in the Maggia area out certain political difficulties have now to t
 
resolved first.
 

Over the next five years, the FED, World Bank, and the Belgians are, in
 
fact, going tc be extending tiree different packages of irrigation and
 
cooperative mona~emlent ind literacy training on the perimeters whose
 
development they have funded.
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Research 
Activities
 

There are 
a number of
riverine rice systems. planned small scale
The 	 research efforts fortthe
to subcontract 
1) fertilizer 
World Sank perimeter rehabilitation scheme.intends
trials, 2) new
production of rice foundation seed 

rice variety screening,
to INRAN. 	 3 )-and
also funding a monitoring and evaluation unit 	
The rehabilitation project is
at ONAHA. . .
FAC sponsors 	 ­a research 
Program at
assistance from GERDAT. 

Lossa 	'and SONA Ii
Trials 	 with technical
 
managements and 

on irrigation methods, soils fertility
the like are conducted with farmers.
 
Since 1981,


ha 	 Belgian Assistance has developed
rice seed 
farm. 

UNAHA's seed farm 

3elgian assistance has engaged 
a Perimeter at Say, and.e 25
at Saadia rnd 	 two expatriates
France for one Nigerien. 

has provided related,.short to work on
 
authority 	 This project, which is 

term training in
of ONHA, eomphasizes 	 under the administrative
one hectare at 	 seed multiplication
tha 	 over research.
farm has been set aside for 	 However,

been unable 	 INRAN trials, but INRAN. has
to mount 
any activity there.
 

The Belgian

difficulties rice specialist at 
Saadia emphasizes
and Personnel constraints which severely constrain its 

conduct rice 	

INRAN's financial

trials correctly. 
 He 	 ability to
also identifies the 
following critical
research priorities:
 

developing short 
and medium length cycle varieties of rice,
developing cold resistant
developing varieties which 
varieties,
 

developing hiher yield 
ere less Photo-periodic,
 

varieties.
 
Protocols 9xist 
to
the seed fsrm, 	

encourage collaboration between INRAN and
but an enlarged role for 	 ONAHA at
INRAN would be 
welcomed by ONAHA.
Interesting applied research
Pilot farm on on irrigated crops
the 	 was
18D fundec Maradi 
Djiratewa Perimeters developed within 

conducted at the
Rural Development Project. 	 the context of the
use, and irrigation frequency 	 Studies 
were made
ano irrigation methods. 	 of crop water
 
conducted 	 Agronomic
on a variety of crops. 

trials were
 

FAO/OANIo, 
 in colleborrtion with
term, 
narrow 
focus Program on 	
ONAHA has recently undertaken
perimeter sites. fertilizer trials 	 a short­on
The study has 	 rice atseveral river
optimum of been directed 	at
various 	 determining
fertilizer combinations. the 	economic
eftects to farmers 	 Demonstration of
was one aim 	 the fertilizer
of the study, 
but was compromised by
design and inadequate extension.	 poor
 

IRFA funds 
a arboriculture 
specialist Posted to 
INRAN Niamey.
Japanese tecnnicel essistnce funds 
three specialists 
in various aspects
)f rice agronomy wno 
are Posted 
to INRAN 
s Kolo station 
near Niamey.
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Very few studies have bean conducted concerning crop water use, irrigatior
efficiencies, or of irrigation methods on 
the surface dam perimeters. IRAT
conducted some 
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 interest of ONAHA, and Genie Rural personnel. ONAHA
has expressed an interest in developing its capacity to conduct similar
studies and in developing methods 
to use this formation for planning purposes.
 

Dryland Agriculture
 

In drylano agriculture, the programs most 
directly relevant to INRAN's
activities are those associated with the Crop Protection Service, including
programs funded by German, USAID, 
and Canadian monies, the USAID funded CRSPs,
ano the ICRISAT Sahelien Center program.
 

The former program has rasulted in the creation of 
an entomological
collection and significant research into millet head borers and 
a number of
cowpea pests. The Sermans have 
funded mobile units which have equiped and
trained arrondissement level 
crop protection services. 
 However, field studies
suggest that the 
link between research and extension remains weak.
 

The Sehelian Center of :CRISAT is carrying out programs of 
both basic and
applied research on the major crops 
grown in the Sahel, programs which involve
both long-term and short-term components. Very considerable banks of improved
germ plasms are being constituted and major studies of 
fertilization, crop
association, cultural techniques, 
and the "ike are underway.
 

In the past, relations between INRAN and 
ICRISAT have been frosty.
Personslity differences and the oisparity in resources available to two
institutions have been responsable 
the 

for this situation. Both parties now seemaware of the value of colleboration, and some modest steps have been taken.ICRISAT has begun to finance in-country and regional field visits for 
INRAN
staff, and there have been exchanges of germ plasm. ICRISAT and INRAN should
be encouraged to deepen their relationship. The addition of a training
component to ICRISAT's Pctivities during the life of the project should
provide one vehicle towards such strengthening. Conduct of joint field trials
both on-station and in the field 
should be encouraged as well.
 

In 
general, the NAAR will complement ongoing donor interventions in the
agriculture sector. Aside from NCR, 
no other sustained agricultural research
program siteo in INRAN is currently underway or 
planned as far as the project

design team could toll.
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ANNEX L
 

BUDGET DETAILS
 

Table L-1 contains details of the 
summary project budget 
included
text of the Projet Paper. in the

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 rame 6% rate as other costs 
rather than the

11% recommended by the mi!sion. The latter rate
solution strikes the team as
to last year's problems rather a
than a response to current
Much of the training will take realities.
place in Africa, in any 
case.
 

The costs 
for operating an in-country office in support of
assistance team are based on costs actually incurred by the 
the technical
 

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 
personnel at INRAN are
based on the most 
recent budget proposal submitted by INRAN to USAID under the

NCRP.
 

Table L-4 details INRAN contributions to 
the project. 
 These are mostly
in-kind contributions and 
include physical and price contingencies, the 
same
as for USAID expenditui.es. Total 'ON 
contributions 
amount 
to $3.2 million
over the 
life of Phase 1 of 
the project. This represents just under 14$ of
total project costs. Table L-5 
shows the breakdown of 
these costs between
local and foreign excharge costs. Table 
L-6 divides them according to project
output. The last table, Table L-7, 
shows the obligation schedule 
for USAID
 
funds.
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------------------------------------------------

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

NIGER APPLIED AGRICULTURE RESEARCH PROJECT SUMNARY BUDGET
 
(U.S. dollars)
 

Project Year
 

Expenditure Categories 
 Year I Year 2 Year,3 Year 4 Year 5 Total
 

1.TECHNICAL ASSISTANCE
 
A.Long Term Technical Assistance 
 585750 1364298 1638343 1446299 
 752436 5787133
B.Short Term Technical Assistance 
 178420 223025 69210 
 245328 356840 1092823
Subtotal 
 764170 1587323 1727553 1691626 1109276 6979956
 

11.PROJECT ADMINISTRATION
 
A.In-Country Office 
 90550 204600 222600 210600 182600 910950
P.On-Campus/Contractor Support 
 142800 142800 142800 142800 142800 
 714000
C.Other 
 136484 170616 17241B 17121B 16B418 
 019154


Subtotal 
 369834 51801B 
 537818 524618 493818 2444104
 

II1. TRAINING
 
A.Long Term 
 387500 67500 
 285300 252700 570600 1583600
B.Short-term 
 59000 106100 126200 126200 126200 543700
C.Travel for Trainees 
 31000 34200 40600 50200 75800 
 231800
Subtotal 
 477500 227800 
 452100 429100 772600 2359100
 

IV.COMMODITIES 
 163400 266320 116160 128280 38000 
 712160
 

V.CONSTRUCTION 
 308000 0 0 
 0 0 308000
 

VI. OTHER COSTS
 
A.INRAN 
 221000 316500 380500 365500 
 370500 1654000
B.ONAHA / MOA 
 0 17500 35000 52500 70000 
 175000
C., Miscellaneous Costs 
 40000 41000 
 71000 71000 71000 294000
D.Management 
 60000 30000 
 30000 30000 30000 180000


Subtotal 
 321000 405000 
 516500 519000 541500 2303000
 

SUBTOTAL ALL DIRECT COSTS 
 2403911 3004461 3350130 3292624 2955193 15006319
 

Physical Contingencies (5J%): 
 120196 150223 167507 164631 147760 7!0316
Price Contingencies (61): (a) 
 144235 371351 639875 
 864314 999446 3019221
Devaluation Contingency: (b 
 203394 246302 257355 2?4802 240987 
1222840
 

TOTAL PROJECT COSTS 
 2871736 3772337 4414867 4596371 
 4343386 19998697
 

Footnotes:
 
(a)Price adjustment factor applied to all direct costs. 
Factors are .06,.1236,.1910,.2625 and .3382 for
 

for years I through 5respectively.

Ib)Local costs subject to devaluation amount to the fol 1271213 1539388 1608469 
 1717514 1506169 7642752


The devaluation contingency amounts to .16 of such costs,
 
reflecting an expected average exchange rate of 2 0 FCFAI$ S
 
over the five year life of the project vrsus the
 
present rate of 325 FCFA/$US,
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TABLE L-INIGER APPLIED AGRICULTURE RESEARCH PROJECT INDICATIVE BUIDGET.
DETAILED BUDGET FOR USAID CONTRIBUTION 
(U.S. dol ars) 

Project Year 
CalculatiUnit Cot-----------------------------Expenditure Categories 


--------------------------	 Modality (dollar.) Year 1 Year 2 Year 3 Year 4 
 Year 5
--------	 Total 
- -I. TECHNICAL ASSISTANCE.	 

-- - -

A. Long Term Technical Assistances
Nuaber of Contracts 

Person Years 6 3 0 
 4 0
1.75 6.75 9.00 
 7.50 4.00 
 29.00


Research Mgt.9pec./Team Leader 3 per/yr. 60000 30000 60000
Cereals Breeder/Coordinator 	 60000 30000
3 per/yr. 50000 12500 	 0 390000

Dryland Agronomist 	 50000 50000 375003 par/yr. 50000 12500 	 0 15000050000 50000
Irrigation Agronomist 	 37500 0 150000
3.25 per/ 50000 
 0 12500
Bails Water Management Spec. 3.25 per/ 50000 

50000 50000 50000 162500
 
Irrigation Engineer 3.25 per/ 

0 12500 50000 45000 50000 157500
50000Extension Specialist 4.25 	
0 12500 50000 45000 50000 157500per/ 43000 10750Economic Anthropologist 	 43000 43000 45000 43000 1947503 pwr/yrs 43000Agricultural Economist 	 10750 43000 43000 38000" 0 1347503 per/yr. 45000 11250 45000 45000 33750 0 135000 

Subtotal 	 ------------------Salaries 	 ------------­
97750 329500 441000 
 361750 
 193000 1412000
2. Fringe Benefits 
 25% of A. 
 21938 82125 
 110250 90436 48250 
 353000
 

3. 	DBA & AID Assist 
 2.5% of A 1 
 2194 8213 
 11025 9044 
 4925 35300
 
4. Alilowancest 

Post Differential 
 25% of A.
Post Allowance 	 21938 82125 110250 90438 48250
9X of A.1 	 353000
7898 29565 39690
Education 
 32550 17370 127080
29 per/yr 10500 
 18375 70975 
 94500 78750
----------	 42000 304500
 
.-------
.------------
Subtotal Allowances 


40210 102565 244440 
 201745 107620 
 784590
 
5. 	International


Airfares Travel & Transp.,
 
contract 
 9100 27300 40950 13650
R & R 	 18200 18200
contract 6600 	 110300
0 39600 19000
Education Travel 	 0 26400 
 85800
researche
Miscellaneous Travel Ewpense 	

1200 2100 8100 1000 9000
contract 	 4800 34800
4000 74000 12000
Air and Sa Freight 	 0 16000
contract 	 0 52000
20500 123000 61500 
 0 02000 
 0 	 266500
 

Subtotal Travel & Transport 
 ,176400 162150 44250 
 125200 
 49400 557400
6. Housing and Utilities 
 per year 
 25000 43750 168750 225000 
 197500 100000 
 725000
 

7. Household Furnishings
New Sets (five houses) 
 5 sets 12900 60000
Replacement Appliances 	 0 0 0
5 sets 	 0 60000
2uO0 10000 
 0 0 
 0 
 0 10000
 
6. Administrative Overhead 
 75/ 	OF A.1 L A.2 
 02266 307969 413436 
 339141 
 160930 1323750
 
9. 	Consortium or Management Fee 
 10% 	of A.1 to A.0 
 53251 124027 140940
.........------------- 131482 60403 526103
 

SUBTOTAL LONG TERM T.A. 

585758 1364299 1638343 1446299 
 752436 5767133
 

B. Short Term Technical Assistance
1. 	Salariest
 
Technical Disciplines/Computers 10 per/mo 
 6000 12000
Training Specialist 	 12000 12000 12000 12000 60000
7 per/mo. 
 6000 11000 6000 6000
Agr. Machinery Specialist 	 6000 6000 42000
5 per/mo. 6000 
 10000 6000 6000
Marketing Specialist 	 0 30000 60000
6 per/mo. 6000 
 0 10000
Evaluation 	 0 18000 0 36000
0 per/mo. 6000 
 0 18000 
 0 30000 48000 96000
 

Subtotal Short 
Term T.A. Salarie36 per/mo. 
 48000 60000 
 24000
2. Fringe Benefits 	 66000 96000 294000
25% of D. 
 12000 15000 6000 
 16500 24000 
 73500
 
3. DBA & AID Assist/SOS 
 2.5% of B 1 
 1200 1500 
 600 1650 2400 
 7350
 
4. Travel, Transportation & Misc. 
 36 per/mo 
 7000 56000 70000 20000 
 77000 112000 343000
 
5. Administrative Overhead 
 75% 	of B. 
+ 9.2 45000 56250 
 22500 61875 90000 
 275625
 
6. 	Consortium or Management Fee 
 10 7 of 9 I to 9.5 26220 20275 
 0110 22303 32440 99348
 

SUBTOTAL SHORT TERM l.A. 	 ------ ------------

178420 223025 09210 
 245320 356040 
 3092023
 



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

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

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

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

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

TABLE L-1 (Contd.)
 

11. PROJECT ADMINISTRATION COSTS
 
A. In-Country Office,
1. Salaries and Fringe Benefits 
 27550 55100
2. Local Management Contract 55100 5510 55100 247950
15000 30000 
 30000 30000
3. Office Supplies & Services 30000 135000


16500 33000
4. Telecommunications 33000 33000 33000 1485007500 15000 15000
5. Office Equipment & Repair 15000 15000 67500

3500 7000
6. 7000 7000 7000Office Vehicle Operations 31500

4000 8000 
 6000
7. Miscellaneous Research Expenses 0000 8000 36000
Researche 3000 
 5250 20250 27000
6. Official Travel 22500 12000
(per diem & transRelearcho 5000 07000

6750 33750 45000
9. Training for Office Staff 37500 20000 1450002500 2500 2500 2500 2500 12500
 

Subtotal In-Country Office ------ ------ -----­90550 204600 222600 210600 182600 910950 
B. On-Campus/Contractor Support.
I. Salaries Fringe Benefits 109600 109600 109600
2. Office Supplies 109600 109600 548000
0000 8000 8000
3. Telecommunications 8000 e000 40000


12000 12000 12000
4. Travel 12000 12000 60000
13200 13200 13200 
 13200 13200 
 66000
 

* Subtotal On-Campus Support 142800--------------------------------------------------­142800 142800 142800 
 142800 714000
 
C. Administrative Overhead 
 75X of A.1 & B.1 102863 123525 123525 123525 123525 
 596963
 
D. Consortium / Management Fee 
 IOZ of A Thru C 33621 47093 48093 
 47693 
 44893 222191
 

SUBTOTAL PROJECT ADMINIBTRATION ------ ------369834 518018 ------­537818 52610. 493018 
2444104
 

111. TRAINING.
 
A. Long Terms
 

1. Degree
Ph.D. Trainings
- U.S. 
 3 persons 75000 0 
 0
M.Sc. - U.S. 0 0 225000 225000
8 person. 62500
DEA-Afr.(6 INRAN, 4 G.R.& 

0 0 187500 125000 187500
ONA14A)IO per./I 11250 500000

22500 22500 
 22500 22500 
 22500 112500
2. Non-Degree Training0


U.S. 
 2 pers./2 50000 
 0 50000
Africa 0 51Anc 0 100000
10 pers/l 7500 15000 
 15000 15000
3. Thesis Program Guidance II person 15000 15000 75000
20100
4. Continuation of 0 0 60300 40200 120600 221100
NCRP Training 350000 0 0 0 0 350000 
Subtotal L.T. Training 


387500 
 97500 285300 252700 
 570600 1583600
 
B. Short-term,


I. United States 
 10 per. 3500 
 7000 7000
2. Africa 7000 7300 7000 35000
100 pers. 1300 
 26000 26000 
 26000
3. International 26000 26000
Centers 1300c0
100 pers. 1300 26000 26000 
 26000 26000 26000 
 130000
4. In-Country
ExpatriateTraining
Instructors 
 7 pars. m 20100 
 0 20100 40200
Per diem L Travel/Participants 40200 40200 140700
200 per. 300 
 0 15000
5. International Conferences 15000 15000 15000 60000
12 resear 4000 
 0 12000 12000 22000 
 12000 49000
 

-
Subtotal S.T. Training 

59000 106100 126200 
 126200 126200 
 543700
 

C. Travel for Traineess
 
I. International 
Air Fares.
Niger - US 
 34 trips 2800 
 8400 14000 22400
Niger - International 

5600 4400 95200
Centers 25 trip. 2000 10000 
 10000 10000
Niger - Alrica 10000 10000 50000
45 trips 1000 9000 
 9000 9000
2. Misc. Travel Expenses 9000 9000 45000
104 trips 400 6400 6000 
 7600 8800 
 12000 41600
 
Subtotal Travel Trainees
for 


31000 
 34200 -------------------------------------------------------------­40600 50200 
 75800 231800
 
50--- - -- - - -- ---
SUBTOTAL TRAINING ---- -- ------­

477500 2271300 452100 429100 772600 2359100 



---------------------------------- 
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-- 
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Table L-I (Contd.) 

IV.A. COMMODITIEStVerhilos 
1. 4WD Station Wagons 
2. 4WD Light Truck% 
3. Sedans 
4. 125 cc motobikes 
5. 90 cc motorbikes 

5 unit. 
6 units 
4 unit 

25 units 
75 unit* 

20000 
17000 
11000 

1200 
900 

20000 
34000 
22000 
2400 
3600 

20000 
17000 
11000 

4800 
10900 

40000 
17000 

0 
8400 

18900 

20000 
34000 
11000 
9600 

19900 

0 
0 
0 

4000 
14400 

100000 
102000 
44000 
30000 
67500 

Subtotal Vehicles 

9. Vehicle Spares 
C. Irrigation & Research Equipment
D. Office Furnishing & Equipment 

20X Of A. 

82000 

16400 
45000 
20000 

63600 

12720 

10000 
10000 

84300 

16860 

10000 
5000 

94400 

18880 

10000 
5000 

19200 

3800 
10000 
5000 

343500 

68660 

255000 
45000 

SUBTOTAL COMMODITIES 
163400 266320 116160 128280 38000 712160 

V. CONSTR1UCT IONs 
A. Storage Sheds/Office (Pit d'Appui) 3 6 
B.Equipment Sheds & Irrigation Designs1. TARNA 

36 eq 19000 54000 0 0 0 0 54000 

2. KOLO 
250 

250 
170000 

04000 
0 

0 
0 
0 

0 

0 
0 

0 
170000 

94000 
SUBTOTAE CONSTRUCTION 

308000 0 0 0 0 300000 

VI. OTHER COSTS.
 
A. INRA41
 

I. Auxiliary Personnels
Accountant 

One 4000 4000
Accounts Clerks 	 4000 4000 4000 
 4000 20000
Two 3000 
 6000 
 6000
Purchasers/Inventory Mgre 	 6000 6000 
 6000 30000
Five 3000 
 15000 15000
Chief Mechanics 	 15000 15000 15000 
 75000
Two 4000 
 0
Chief Research Tech%. 	 0 9000 9000
One 	per T BO0 24000
3500 10500 17500 21000
DECOR Observateurs 	 21000 21000 
 91000
1500 22500 
 30000 37500 
 37500 37500
Research Liaison Technicians 	 165000
Two 2000 4000 4000 
 4000
Local Michine L Equipment Mgr 	 4000 4000 20000
One 50000 50000 
 50000 50000
Other Auxiliary Personnel 	 0 0 150000
 

20000 20000 20000 
 20000 
 20000 100000
 

Subtotal 
INRAN Auxiliary Per. 
 132000 ------ ------
146500 ------ ------
165500 115500 ------­115500 675000
 
2. Temporary Labor 	 50000 50000 50000 50000 500003. 	 Official Travel (Overnight allow-

ances, External Travel L Meetngs) 	 250000 
15000 50000
4. 	 55000
Vehicle Operation L Maintenance 	 60000 65000 245000
4 wheel v 6000 1000 
 48000 60000 
 70000 
 70000 266000
motorbike 
 1000 
 6000 22000 50000 70000 
 70000 219000
 

Subtotal INRAN Costs ------­
221000 
.	 316500 380500 365500ONAHA / MOA	 370500 I6Z4000 

I. On-farm Trial Mgrs/Extension AgtslO0 
perso 1500
2. 	 0 15000 30000 
 45000
Displacmnt Allow.for MOA Ext.Agtacost per-	 60000 150000
30 
 0 2500 5000 
 7500 30000 25000
M
Su to a---- / 
 -
 - -----.....-
Subtotal ONAHA 
/ MOA 
0 17500 35000 52500 
 70000 175000
 

C. Miscellaneous Costs.
1. No-loss Guar. 
Fund for On-Farm Tr. 

2. 	 0 1000 1000
Prototype Fabrication Fund 	 1000 1000 4000
0 0
3. Infrastructure Maint 	 30000 30000
L Repair 	 30000 90000


30000 
 10000 10000 
 10000 10000
4. Training Mater lals 	 70000
0 15000 15000 15000 15000 60000
5. 
Research and Laboratory Supplies 
 10000 15000 
 15000 15000 
 15000 70000
 

Subtotal Miscellaneous Costs 

40000 41000 71000 71000 
 71000 294000
D. Managements:


1. Annual External Audit 

2. 	 30000 30000 30000
Local Management Consultant 	 30000
3 months 	 30000 150000
10000 
 30000 
 0 
 0 0 
 0 30000
 

SUBTOTAL OTHER COSTS -------­
322000 405000 
 516500 519000 
 541500 2303000
 

( 



Table L-I (Contd.)
 
SUBTOTAL ALL DIRECT COSTB 
 2403911 3004461 
3350130 3292624 
295193 15006319
 

Ptysicail Contingencie (5%)l 
 5Z of all costs 120196 150223 167507 164631
Price Contingencies (6X)e (a) 147760 750316
6X per annum 144235 371351 639875
Devaluation Contingencyo (b) 664314 999446 3019221
280 FCFA/$ US 203394 246302 
 257355 274802 
 240981 1222840
 
TOTAL PROJECT COSTS 


2871736 3772337 
4414967 4596371 
4343306 19998697
 

Footnotese
 

(a) Price adjustment factor applied to all 
direct costs, Factors are .06,.1236.910,.2625 and .3382 forfor years I through 5 respectively.(b) Local costs subject to devaluation amount to the 
Io1 1271213 1539399 1600469 
 1717514 1506169 7642752
The devaluation contingency amounts to .16 of 
such cots.,
reflecting an expected average exchange rate of nO9 FCFA/*US
over 
the five year life of the project v rsum thepresent rate of 325 FCFA/sU9.
 



TABLE L-2
 

INDICATIVE BUDGET FOR LOO6-TERM TECHNICAL ASSISTANCE
 
(U.S. Dollars)
 

1.Annual Salary 


2.Frinat Benefits:
 
a.Soial Security (7.31 of 1)

b.Retirement Fund (102 of I 4.b) 

c.Health Insurance 

d.Group Life. Dental & Disability

a.FUTA 


Subtotal Fringe Benefits 


3.DBA * AID Assist:
 
a.DIA (12.31 of 1.)

b.AID Assistance (I 90/vr) 


Subtotal DBA/AID Assist 


4.Allowances:
 
a.Post Differential (251 of 1)

b.Post Allowance (Class 25) 

c.Education Allowance
 

-One child at est I *4200/vr 

- 1/2 child at boarding school 1
 
$12500 ner year 


Subtotal Allowance& 


5.International Travel:
 
a.Economy Air Fare
(3.5 round trios/contract/$2600 va)

b.R & R
 

(3round trios/contract/$2200 ea) 

c.Education Travel
 

(112 child 1 $2400 round trio)

d.Int'l aer diem 13 oers/tNo


days @ $125/dav) 


Subtotal International Travel 


6.Pre-deoarturv Exoenses:
 
a.Pre-dexarture ohvsical (3@ $100)

b.Other Exoenses 

c.Communications and Misc. 

d.Air t Sea Frelaht:
 
1)Air Freiaht'(bO0 lbs
 
I $4/lb each wav)


2)Sea Freiaht (HHE t Consumables)

(1500 lbs $21/lb each way)


3)One-way oersonal auto shioeent 

41 Packino and Storace (3years) 

5)Shionent of Profeisional
 

Books and Eouipoent 


Subtotal Pre-Deoarture Exoense; 


7.Housino and Utilities:
 
a.Rent" 

b.Utilities and Maintenance 

c.Temoorarv Housing Allowance
 

(152 x 2 1/2 neisons x 15 days) 


Subtotal Housino & Utiities 


TOTALS 


Note:
 

Annual Cost oar
 
Costs Contract
 

50000
 

3650
 
5436
 
2600
 
500
 
420
 

12606
 

1150
 
s0
 

1230
 

12500
 
4360
 

4200
 

6250
 

27310
 

9100
 

6600
 

1200
 

750
 

1200 16450
 

300
 
500
 
450
 

4800
 

10000
 
2500
 
2000
 

1200
 

21750
 

10000
 
15000
 

1950
 

25000 1950
 

117346 40150
 

Indicative budoet isfor Allowances. Frinoe Benefits. Transoortation
and other costs for 
a Contractor with two dependants at east, one-half

deoendent at boarding school and 150.000 inannual salary.
 



TABLE L-3
 

SHORT TERM TECHNICAL
 
ASSISTANCE BUDGET DETAILS
 

(U.S. Dollars)
 

Cost
 
per Month
 

1. Salary 25 days @ $235 each 
 5875
 

2. Fringe Benefits:
 
a. FICA (@ 7.3% of 1.) 
 429
 
b. DBA (2.3% of 1.) 
 135
 
c. AID Assist ($25 per month) 
 25
 

Subtotal Fringe Benefits 
 589
 

3. Travel & Transportation:
 
a. Air Ticket 
 2500
 
b. Int'l per diem (2 days @ $125/day) 250
 
c. 10 kgs Excess Baggage 250
 
d. Misc. Travel Expenses/Local Travel 
 520
 
e. Com., Photocpyg, Secret.Ser. 500
 
f. Per Diem (20 days @ $105/day) 2940
 

Subtotal Travel & Trans. 
 6960
 

4. Administ. Overhead (75 % of I & 2) 
 4848
 

5. SUBTOTAL 
 18272
 

6. Consortium or Mgt Fee (10% of 5) 
 1827
 

TOTAL COST PER MONTH 
 20099
 



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

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

TABLE L-4
 

NIGER CONTRIBUTIONS TO NAARP, 1987-1992
 
(U.S. Dollars)
 

Project Year
 
Contribution 
 Year 1 Year 2 Year 
3 Year 4 Year 5 
 Ttal


I. Salaries:
 
A. Counterparts:

Researchers 
Auxiliary Staff 

B. Trainees: 

10500 
12775 

40500 
49275 

54000 
65700 

45000 
54750 

24000 
29200 

174000 
211700 

Researchers 
Auxiliary Staff 

60000 
16500 

0 
35000 
------

30000 
29000 

-----

48000 
35000 

180000 
29000 

318000 
144500 

------ -----Subtotal Salaries 99775 124775 178700 182750 262200 
------­
848200 

II. Office Facilities: 
A. U.S. Researchers: 

INRAN Headquarters 
Kolo Research Station 
Tarna Research Station 

B. INRAN Counterparts 

12000 
3000 
6000 
9000 

12000 
12000 
12000 
24000 

12000 
12000 
1200) 
24000 

12000 
12000 
12000 
12000 

12000 
12000 
6000 

180900 

60000 
51000 
48000 
87000 

Subtotal Off. Facilities 30000 60000 60000 48000 48000 246000 

IM. 
Research Facilities:
 
A. Laboratory Equinment 
 50600 50000 
 50000 50000 
 50000 2501,00
B. Field Equip. & lnfrastr. 50000 50000 
 50000) 50000 50000 
 250000
C. Research Plots 
 50000 50000 
 50000 50000 50000 
 250000
 

Subtotal Research Fac. 
 150000 150000 
 150000 150000 
 150000 750000
 

SUBTOTAL ALL DIRECT COSTS 
 279775 334775 
 388700 380750 460200 
 1844200
 
IV. Indirect Costs (75% 
of 1) 74831 
 93581 134025 137063 196650 
 636150
 

V. Contingencies:

Physical Contingincies (5%) 
 17730 21418 2 6A36 
 25891 32843
Price Contingencies (6%) 124018
22340 
 55592 104832 142722 233254 558741
 

TOTAL PROJECT COSTS 
 394677 505366 653694 3
686425 922947 )6j08
 

Source: 
 Tables H-5, H-6, L-I and authors estimates.
 

Note: Coefficients for estimating price contingincies are those in Table L-1.
 



-- 

Table L-5
 

Niger Aplied Agricultural Research Project
 
Summary 
Cost Estimata and Financial Plan
 

(U.S. Dollars)
 

Technical Assistence:
 
Long-term 
 6,431,692 1,799,545 0 
 0 8,231,23,
Short-term 
 1,0 2,323 0 
 0 0 1,092,82' 

Training 
 2,299,100 
 60,000 
 0 462,500 2,821,60'
 

Commodities 
 667,160 45,000 0 
 0 712,16(
 

Construction 
 0 308,003 0 
 0 303,00,
 

Other Costs 

-QLi
 

Subtotp! 
 10,710,775 
 4,295,545 
 0 2,480,350 17,456,67,
 

Physical Zontingencies 
 535,539 214,777 0 
 124,018 
 F74,33
 
(5%)


Price Contingencias 
 1"933,353 1,035,363 0 553,741 3,577,96; 
(6%)


Devaluztion Contingency 
 - Q 

TOTAL COSTS 
 1,3541,437 6,457,210 0 3,163,108 23,161,0
 

* For detril on dev;iuatjon :ontingency as Ppolied to 
foreign qxchang? costs
 see TaDle L-5b. 
 The contenzancy is pplied to 
only those foreign exchange
costs likely to b? daterminao by non-dollar cursncies 
or likely to be
 
purchased from 
non-U.S. sources.
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TABLE L - 5B
 

LOCAL COSTS AND FOREIGN EXCHANGE COSTS
 
SUBJECI TO DEVALUATION CONTINGENCY
 

Foreign Exchange Costs
Line Item: 
 Local 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
9. Consortium Hgt. Fee 0
 

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
D. Consortium Mgt. Fee 0
 

910,950 0 131,096 131,096
Balance Projec 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
 

III.A. Long Term Training

i. 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 
 0 130,000 0 
 130,000
4. In-Country Training 
 b0,OU 
 0 140,700 140,700
5. International Conferences 
 0 48,000 0 
 48,000
C. Travel for Trainees 
 0 115,900 115,900 231,800
Balance of Training 
 0 0 1,431,100 1,431,100
 

60,000 611,400 1,687,700 2,299,100
 

Commodities 45,000 667,160 0 667,160

Construction 
 34,000 60 
 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 Contingencies 
 1,085 863 
 456,315 1,477,043 1,933,358
Sub-Totals 
 5,381,40 2,261,445 10,382,688 12,644,133
Devaluation Contingency (.16) 
 861,025 361,815 0 
 0
 

717
 



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

TABLE L-6
 
NIGER APPLIED AGRICULTURAL RESEARCH PROJECT
 

COSTING OF PROJECT OUTPUTS
 
(U.S. Dollars)
 

Output

Cost Category -------. . . . . . . .
 

0 1
UAi: # 2
Assistance.---------------- # 3 Total
 

1144 
 4959 
 777
Construction 6880
 
121 
 187.3 
 0 308.3
Commodities 

67 
 645 
 0 
 712
 

Training 

236 2123.0 
 0 2359.0
Other Costs 

795 3105.0 
 847 4747.0
 

Contingencies 

794 3652.4 
 546 4992.4


Subtotal USAID 

3157 
 14672 
 2170 19998.7
 

Host Country:

Other Costs 


0 2480 
 0 2460
Contingencies 

0 
 683 
 0 683
Subtotal Host Country 

0 3163 
 0 3163
TOTAL COSTS 


3157 
 3157.0 
 2170 
 23162
 
1) Difference (rom Main Budget Table due to application of 
flat rate
 



TABLE L-7
 
NIGER APPLIED AGRICULTURAL RESEARCH PROJECT
 

OBLIGATION SCHEDULE
 
(U.S. Dollars)
 

FY 88 4757904 

FY 89 4093602 

FY 90 4505619 

FY 91 4469878 

FY 92 2171693 

TOTAL 19998697
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I. 	 COMMODITY PROCUREMENT PLAN
 

There ere 
five major typas of procurement to be undertaken within the
framework of 
the NAARP.
 

The first includes househola furniture and 
appliances for the
assistance team. 	 technical
Timely delivery of 
these supplies before the 
arrival of the
full 	team should be ensured. The AID 
contractor support officer,
manager and 	 the project
the AID procurement office will initiate
nonexpendable property, including furnishing for 
this procurement. NCR
 

at least five households,
will 	be passed on to tne NAARP after the 
PACO of NCR.
 

The second type commodities 
to be 
procured includes laboratory equipment
and supplies (tquipment and supp]ies 
needed to 
equip and/or support the
cereals quality, plant physiology, plant pathology, seed treatment, and
entomology labs). 
 This second type can be sub-divided 
into 	two groups: those
needed for irrigation research 
 ctivities and 
routine lab work,
needed to 	 and those
continue dryland agricultural research and lab work. 
 Items which
fall 	into the first category, and 
which are listed in the 
attached indicative
commodities list, 
will 	be procured as soon

of 	

as possible following the start-up
the project through the procedures mentioned below. 
 No new procurement of
items in thq secona category will 	 an
occur until 
 inventory assessment and
inaicative listing of 
new equipment and materials needs has
a consultant 	 been conducted by
to the project. A preliminary assessment was done by
team. The results Er? on fil? -t the 
the design


mission, describing the condition of the
project's present equipment inventory 
and INRAN's lack 
of an appropriate
commodity mane;ement system. 
 Plans are in process to upgrade INRAN's
commodity mana;ement capabilities, and the 
NAARP will strongly urge these
plans oe 
carried out to a s tisfoctory end.
 

These commodities will 
b? orocured 
by the mission procurement office
(aitn the collaooretion of 
tnh AID/U orocurement 

Procurement Supply A;mnt. 	

office) through and IQC

The project design 
team 	provided some technical
details of the commoditiy n??ds 
(see 	attached list), and the 
principal
contractor will 
provide additional details 
end an indicative cost proposal 
as
part 	of their respons? to the 
 cTP.
 

The PI/C for tnese commodities 
possible after the signature of the 

will oe issued from Niamey as soon asPro Ag., and receipt/review of responses
to the ;FTP. cin;ncing will oc hnndled by AID/W 
in conformity with
regulations gover-:n; 	 agency
use of 1ZC r As. 
 The oSA will oversee shipment to Niger
in sucn 
a manner that this equipment 
uill 	arrive between the time of 
arrival
of the team ie~der and the arrival of the irrigation related technical
assistance team 
m mbars. 
 Roughly one year is budgeted for procurement and
shipping of 
sea frei;nt, and six 
months for air 
freight items. 
 The technical
assistance 
team, in collaboration with the 
mission procurement office, will
have 	responsability for 
receipt and installation 
of this equipment.
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The third type of commodity to 
be procured includes farm machinery, and
irrigation and pumping equipment 
to be used on 
INRAN research stations.
Technical specifications of equipment needs will
laboratory equipment. be carried out as for the
Procurement will 
be carried out
using the IQC PSA in the United States
procedure. Contracts will

firms who have 

be let for bid only to those U.S.
local representation in 
Niger (i.e. Caterpiller, International
harvester, Massay Ferguson, John 
Deere, and 
Ford). In addition, the team will
consider developing 
a supply contract with 
one of the local
supply of spare parts and 
firms to stock a
other heavy use


local 
items for this equipment. These
firms will 
be called on for service after the sale,
will investigate the 

and the team leader
possibility of 
developing a regular maintenance schedule
(or the training of 
INRAN personnel in maintenance) through 
these firms.
 

A fourth 
type of commodity to be procured is vehicles and parts, which
will be 
procured in-country with 
a standard 611 source 
and origin waiver
non-U.S. procurement. Included in 
for
 

the waiver will
4x4 light pick-up trucks, 
be fifteen vehicles (six
five station wagon type 4x4s
addition., one hundred small 

end four sedans). In
off-road motorcycles for
and trial transport of experiment
observers will 
be 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 tnat they are available as needed.
 

The fifth and final type of 
procurement, is
supplies. for office equipment and
These materials will 
be paid for

Shelf items whose 

from the local currency budget.
value does not 
exceed dollars 5000 
can
from the suppliers. Larger orders will 
be purchased directly


require the project to 
follow a
bidding procedure. 
 The time frame for receipt of goods which
through this process are obtained
 can exceed six months. Therefore, the project will
consider passing single, large annual orders 
for office equipment and other
office supplias, including standard 

and the like. In any 

items like pencils, paper clips stencils
 case, detailed front-end planning 
will occur
first, and each successive year of the project, 
in the
 

so that supplies are made
available 
to INRAN (including the 
technical assistance 
team) in a timely
 
manner.
 

IV 
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II. ILLUSTRATIVE EQUIPMENT LIST FOR IRRIGATION AGRONOMY
 
(WATER - SOIL - CROP MANAGEMENT) RESEARCH PROGRAM
 

1 - Digital leaf porometer with data module (Rs)

1 - Infrared canopy temp. gun

1 - Pressure chamber apparatus ( leaf)


20 - Tensiometers of different sizes 
( matric)

2 - Sling psychrometers ( air)

2 -
Neutron moisture probes with transport cases: digital memory


modules.
 
50 - Access tubes with caps for neutron probes.

10 - Soil sample augers for core samples:
 

- 5 Willardson - Taylor type 
- 5 Large bulk density sample type with drivers, with spare inserts.
 

10 - Soil probes - graduated T-bar type.

500 - Core sample storage/transoort containers (hermetic)


5 - Soil thermometers 
- digital witi data module; multiple depth probes.
1 - Set plans and materials to build stationary lysimeters (concrete 
basin type) 

10 - Class A evaporation pans

5 - Integrated automatic 
weather stations with data modules
 

(temperature, vapor pressure, 
radiation sensing; and self-dumping

rainfall recording.); spare modules
 

20 - Direct-reading rain guages with stands, 
with metric constant
 
graduation internal markings
 

c.
 

40 - Sections o-meter pipe with risers 
and couplings
40 - Rain-bird cone distribution sprinkler heads w/spec. nozzles.
 
2 - Line pressure gauges with couplings.


200 -
Graduated sprinkler water collection cans.
 
2 - Spare suDmersible pumps 220V 1Q_.j.ijC§Ljj x 10 meter head
 

D.
 

10 - Cut-throat flumes (fiberglass) w/level bubbles 
- 25 cm IbcQfu.

100 - Pcs siphon tubing of 
various diameters.
 
100 - Pcs sieel gated pipe 
with controlled orifice control, s/couplings,


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


10 - Reels 50 meter surveyor's chain
 
5 - Douole-ring infiltrometers
 
5 - Portable weirs with canvas dams
 

Stream gages pitot
5 - - - tube type w/travel cases
-1 - Set u±Q . and metric surveying rod. HD travel cases, 

V \
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E. 

- TRACTOR OPTIONS: 1) Two new 60 HP tractors 
hydraulics) 

(3 pt hitch PTO, full 

or 2) One new 
trailer 

60 HP tractors + one flat-bed (tilt-bed) 

or 3) Repair tuo or three existing INRAN tractors.1 ­ ea: tandem disc set, single tooth ripper/subsoiler, furrow cutter­shaper, vibra-shank cultivator, ridger, float, spike-tooth
harrow4 ­ pairs oxen and donkeys w/yokes draw bars, tool bars, plows, ridger$

weeders
4 - sets row seeders ur same, "SUPER-ECHO" w/complete disc sets1 - Backpach manual-level action spray rig w/cone and fan nozzles.1 - Shallow-bin dumping trailer - (hydraulic lift) -2 - ULV battery-powered spray rig (CFDT-type) (insecticide use)
1 - boom sprayer
2 - Plant junior hand push seeders w/disk 

F. 6A laEIW I 

(2 20v 50H 2) 
2 - Micro-computers, 16M-compatible, desk-top, 512K byte RAM, dual5 1/." floppy drives, B/W monitors, standby power source/protection2 - Ea. receptacles for downloading data modules from weather stations,leaf porometer, neJtron moisture probe, soil thermometers.1 - Soil/leaf sample arying ovens, 220v, automatic timer2 - Digitel inalytic balar:es, I0OOg capacity, 220v2 - Digital analytic balances, 10kg capacity, 220v2 - Portzbl beam belancs, 100kg capacity.2 - PH m3tars W/4 spare electrodes, 2 20v, KCl extractant reagent.3 ­ El-actrical conductivity (mho) meters, 220v1 - Pressure plate apparatus
1 - Set soil textural analysis equipment (mortar/pestle, granulometricscreens, cylinders end pli.ngers.) Spare cylinder.1 - Set up for O.P. contect analysis (bunsen burner, crucibles, ring

stand, ring clamp, tongs, etc.)1 - Seed counter, digital, stop setting adjustment:
1 - Plastic bag sealer (hot iron), 220v. 

- Seed packets
- Rolls of H.D. plastic bagging material, various widths.- Pisc. glassware: graOuated cylinders, beakers, flasks,- Shippin; containers for soil, foliar, anJ seed samples.
- Plastic storage jars, wide-mouth. 

etc. 
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G. L~..Q I M UNJE~ 

100,000 plain pollinating bags

25,000 red stripe pollinating bags
 
25,000 green stripe pollinating bags
 
10 folding pruning knives
 
20,000 wire tages assorted colors
 
23,000 plastic bags various sizes
 
10 picking oags
 
500 jute harvest bages
 
10 ctn color flagging
 
55.,033 12" garden stakes
 
200,000 # 6 coin envelopes for seed
 
200,000 # 3 coin envlopes for seed
 
1 backpeck manual level action spray rig
 

w/:one & fan nozzles
 
1 boradcast fertilizer spreader (tractor
 

driven PTO)
 
1 shallow bin dumping trailer 
(hydraulic)
 
1 ULV battery powered spray rig
 

III. ILLUSTRATIVE LIST OF 
NEEDED OFFICE SUPPLIES ANO EQUIPMENT
 

2 - Micro-computers, IBM-compatible, desk-top, 512K byte RAM, 
dual

5 1/4" 
floppy drives, B/W monitors, standby power source/protection
 

2 - Epson LX1000 printers 220v
 
Ascrtea office furniture, equipment and supplies
 

6. 6QLQ.QEEE 

2 - Micro-computers, IBM-compatible, desk-top, 512K byte RA4, dual
5 1/4" floppy orives, 5/4 monitors, standby power source/protection
2 - Epson LX100J printers 220v 

Assorted office furniture, equipment and supplies 

C. 

2 - Micro-computers, 13M-compatible, 
desk-top, 512K byte RAM, dual
5 1/4" 
floppy drives, B/W monitors, standby power source/protection
 
2 - Epson LX1000 printers 220v
 

Assorteo office furniture, equipment and supplies
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2 - Micro-computers, IBM-compatible, desk-top, 512K byte RAM, 
dual
 
5 1/4" floppy drives, 8/W monitors, standby power source/protection
 

2 - Epson LX1009 printgrs 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
 

E. QEQ
 

2 - Micro-computers, IBM-compatible, desk-top, 512K byte RAM, dual
 
5 1/4" floppy drives, B/W monitors, standby power source/protection
 

2 - Epson LX1000 printers 220v
 
Assortao office furniture, equipment and supplies
 

Miscellaneous field end survey equipment
 

IV. ILLUSTRATIVE LIST OF P;OJECT VEHICLES
 

A.
 

B.
 

C. ­

0. .. tce.mlcxl
 


