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REPORT ON PROJECT PROPOSAL: 

"Niger National Cereals Production Program"
 
Applied Research Componentprepared 
 by H.B.Sprague, Consultant 

INTRODUCTICN:
 

This report has benefited from 
 the detailed Prop (preliminary)provided by CWR (9/15/74) which describes the entire project, and outlines the relationship of the applied research component to the other 2components which are the seed mutpicaticn activity and the extension,cooperative & credit, ad fatcrame'.jtvan th eeson 
frr ......
4Crranceline of the applied research 	 activity. The following -outactivity is intended onlynot to effectivelyserve the ultimate goal sharplyof increased farm production of adaptedcereal grains and associated crops,buE also to provide direct linkage :.ndsupport for the other 2 components.
 

This repqrt has been 
 prepared following several days of consultatonwith key personnel 6f ,tle Ministry/ of Rural Economy concerned withagr cultural production, and with Dr. Ralph Cummings who directoris ofthe newly created International Crops Research Institute for the Semi-AridTropics (ICRISAT) locae:J at .e,,_oad, :ndia. To supplementferences, field 	 these contrips hdve been made to millet (and sorghum) growing areasto observe the crops, soi' conditions, incidence of pests, and farming
practices, as follows: 

1. 	 From Niame-i
 

'a. To the Presidential farm 
 on the west bank of the Niger River.b. To Kolo easton 'the bank of the river. 
c. Toward Filingue, as asfar Baleyara. 

2. From Maradi: 

a. To Tarna, the location of a major IRAT station.b. To the nearby Canadian Station for programa on plant protection
(entomology, pl-mt patholoqy).

c. To the FJA - where superior farming is evident.d. To the farm center of Mr. Ockers, who has developed sinificantfarm mechanization with donkeys and oxen, as well as developingwells for local irrigation for vegetables and other crops.e. Many millet fields of small cultivators in the region. 
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3. From Zinder: 

a. 

b. 

To a Centre de 
of 15 ha) about 
To Guezaoua, a
and talking to a 
rainfall zone, 

Petfectionnement 
35 km south. 

bout 75 km north, 
few cultivators, 

(a vocational school 

inspecting millet fi
enroute. This. is a 

and 

elds, 
lower 

farm 

4. From Malbaza: 

a. 	 To Tahoua, and return to Bedeguicheri observing production of 
millet and other crops in low rainfall zone. 

b. To the joint FED and GON station at Bedeguicheri, 

5. From Malbaza to Nliamey: 

Observing crops of millet, sorghum, and cowpeas enroute, and noting
soil conditions and tha vegetative cover of extensive areas not currently 
being cropped. 

On the basis of these field observations and discussions with people
of experience n the region, this observer noted many signs and clues that 
indicate important opportunities for increased production of cereal grains,
and 	 substantially more eff ,ctive use of lands and rainfall. Certain practices
proposed by IRAT could be -.mplemented promptly with an extension program.

Certain selected varieties (types) of millet could be multiplied for wide:
 
use by farmers, and some plant protection measures - particularly suppression

of striga (a parasite weed on millet and sorghum) may be invoked.
 
However. the most important constraint on crop production in virtuaIy -II
 
areas is low soil fertility. Many 'nstances of sharply increased millet plant

vigor appear to result from manure deposited by animals held for short periods
 
during herding.
 

There were widespread plant symptoms of nitrogen and phosphate defi
ciencies. Groundnuts & cowpeas also exhibited deficiencies in sulphur;
and other leaf symptoms suggest deficiencies in calcium, or magnesium, or 
in one of the trace elements essential for normal growth (boron, zinc, ol 
denum, copper, manganese and iron). Since there appears to ha,c oeen no 
soil tests for mineral deficiencies, this approach may permit significant 
benefits at low cost. 
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Resear:h is needed to determine the value of reinforcing rockphosphate and triple superphosphate with modest amounts of calciummagnesium sulphace; ando: with smaller amounts of the trace elements, tomake the phosphates more universally effectiveThere has been on many soil types.almost no planned rotation of cereal grains with(groundnuts, legumescowpeas) to take advantage of their nitrogen fixing
(the residual nitrogen compounds left in the soil may be 

power
 
the equivalentof 200 kgA/ha of sulphate ammonia). The common practice of interplantingcowpeas in millet contributes little to crop yield; there is only smallcontribution aof residual soil nitrogen to benefit the following crop; andthe growing of both a cereal and a legume crop on the land each yearonly succeeds in propagating the pests of both crops every year.rotation of Asolid plantings of each crop type on separate fields shouldimprove yields and enhance soil fertility.
 

There is serious possibility 
that the traditionalmillet in hills of 3 plants method of plantingeach is counter productive, since there iscompetition between these plants that inhibit maximum growth and rootextension of the entire hill.There is need to test the merits of row plantings, withplanted at single seeds15-20 cm spacing in the row. Such spacing is practiced withgroundnuts and cowpeas, but has not been followed for millet.
 

,The foregoing observatie:is 
 are illustrative of opportunitiescrop productivity, for greaterthat will be most pronounced in years of average rainfall,but may be crucial in years of deficient
fertility need not be dependent on nitirogen 

rains. The amelioration of soil
fertilizers, since legumesbe grown mayto supply this nutrient. However, it behow will Important t,. learnto best use phosphates and other minerals. Theevaluated, practice should beof placing these minerals in bands (in shallow furrows underthe intended crop row) with addition of anima!. manure where feasible, andlight covering with soil, on which seed placed. The interactionand rock phosphate (long understood 

is of manure
in temperate zones) should be testedin these tropical soils. 

Looking further ahead, serious attentionof "fallow" so that the may be given to the handlingsoil structure and fertility is definitely improved.The present cover of annual grses and weeds can hardly compensate forsoil depletion under continious cropping. 



-4-

Perennial legumes and grasses adapted to semi-arid conditions should 
be tested, to note improvement in soil fertility, as well as to provide 
feed for animal power, and for village livestock on a year-round basis. 

The collection of some 250 indigenous millet types by IRAT should 
be useful in identifying the more productive types. The world collection 
of millets being assembled by ICRISAT, may also be useful, although 
the initial testing of 5 short-season types from ICRISAT, grown in 1974 
by IRAT, was dissappointing because of their susceptibil!,y to diseases 
under Niger conditions. Further collections of indigenou., types has 
promise. A valuable plant type that has not been sufficLently evaluated 
is one in which the millet head is exserted 4 to 5 cm beyond the upper
most leaf. Most millets seen in the field do not have the exserted head, 
and the infestations of head worms start from eggs laid, in the sheatr. of 
the upper leaf that clasps the base of the head. Infe;tion of mdds and 
do.iny mildew are also favored by the present plant type. It is possible 
that other indigenous types will carry resistance to the stalk borer. 
The early stages of research should Identify types with immediate supe
riority, and subsequent breeding shouid combine the deirable traits of 
2 or more types. 
Adaptive research is proposed to rapidly evaluate the comolete Package 
of the plant materials, cultural practices, soil fertility improvement, 
and pest control; and to measure the net yield increases acjainst t.he 
costs of the collective inputs. This package when evaluated, should 
form the basis for the seed multiplication ac:ivity, and for field demon
stratiorts and the extension program designed to 2ncourage prompt 
adoption by cultivators in the regions selected for concentrated effcrt 
by this project. As the research effort continues, the complete racKa0ji!, 
should be improved as additional knowledge flows from the research. 
The research program should have increasing value as field evaluations 
are extended from the research center to branch stations in differenE 
rainfall zones. 

The following outline is intended to provide the organization, staffing, 
physical faciltbs and support activities that will enable effective re
search to be accomplished. At the beginning, considerable reliance must 
be placed on a few expatriate scientists, supported by Nigeriens as 
counterparts or assistants. However, as Nigeriens with !cientific capa
bility are made available through education and professional experience, 
they should assume greater responsibility and become leaders of researc !. 
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SECTION I- Site or sites of the research effort 

A. Requirements for the Research Center 

1. 	 Location 

a. 	 Located within a major millet growing area. 
b. 	 Accessible by improved roads and 	 commercial air. 
c. 	 Near a sizeable town or c:ty.
d. 	 Located in the general vicinity of other research programs,


such as IRAT, CIDA, etc.; sc as to facilitate exchange of
 
information between professionals.
 

2. 	 Land Areas 

a. 	 Approximately 20 ha of typical "millet land" for field
 
plantings under natural rainfall.


b. 	 Five to ten ha of somewhat heavier soil that may be irrigated
from local wells by -Umping anLi portabie sprinkle system.
May be in several parcels if necessary. Such land is required
to enable plant breeders and plant protection specialists to 
grow 2 or more plant generations per year.

c. 	 Five hectares; fcr residences, office & administrative buildings,
conference & training buildings, service bldgs, shop & warehouses,
drying floors, vehicle & machinery parking, access road etc. 

3. 	 Structures 

a. 	 Residences: ( This item to be deleted if Central Station is -

sited near Namey ) 

5 for senior scientists;
 
Director & plant breeder - 150 sq meters;
 
1 for Nigerien counterpart, co Director  150 sq meters;
4 other scientists - 150 sq meters each 
I for Administrative Officer - 130 sq meters 
6 for Peace Corps Volunteers - 100 sq meters, each

6 for Nigerien research assistants, married - 100 sq meters each
1 dormitory for unmarried research assistants - 120 ,q meters 

b. 	 Administrative buildings (Director's Office, Co-Director's Office,
small conference room, accounts & records, personnel, general
library, etc.) - 145 sq meters 



5, plus generalc. Laboratories 	 and senior scientist offices 

conference room.-

Total area - 480 	 sq meters ( 30 x 16 meters ) 

d. 	 Closed storage - 70 sq meters; 
e. 	 Open storage - 140 sq meters; 
f. Shops and repair - 70 sq meters; 

g. 	 Diesel electric generator building 
h. Pump house 	 and elevated storage tank 

= 
- 6 	rooms 96 sq metersi. Transient guest house 

(delete if Central Station is near Niamey )
 

B. 	 Branch Stations: 

in different1. Locations: 	 Up to 3 branch stations located 
rainfall 	 zones to supplement general station, and to 

serve as focal points for the overall project objectives. 

In important millet growing areas, on representative soils.a. 
b. Accessible by all-wearher roads. 
c. 	 In the vicinity of a sizeable settlement.
 

near any other local research or governmental
d. 	 If possible, 

institution serving agriculture.
 

2. 	 Land Area 

10 or more ha. of relatively smooth land, suitable for controlled 

field trials, as extension of research at the Central Station. 

3. 	 Structures 

a. 	Residences:
 
1 each for Station Mnager and Co-Manager
 

(2)@ 130 sq meters 
2 for research assistants @ 100 sq meters each 

b. Administrative Buildinc-
Offices, conference & library, clerical, files, 
accounts etc. = 130 sq meters 
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c. 1 Laboratory Building 4C 70 sq metersd. I Storage building with space for grain, seed, small equipment,
fertilizers, pesticide chemicals etc. 140 sq meterse. I covered, screened shed for shop, repairs, etc. 140 sq meters

f. Diesel electric generabr building
g. Well and pump house and elevated storage tankh. Parking area for farm equipment, etc. 

SECTION TI 

Personnel for initial 3-year period. 

(Senior orofessional oosit'ons to be filled with Nigerien scientists when 
fully qualified men become available) 

A. Fields of: Aaricultural Science 

1. Plant Breeding . Maior 
on 

exohasis on millet, secondary emphasissorghum and cowoeas, to icentifv and multiply superior typesand varieties, that are hi h1iqldino drought resistant, and 
resistant to Dests. 

One senior scientist (expatriate) 
,
One Peace Corps Volunteer Aide (Niger)

One Research technician (Nigerien)
Two research assistants (Nigerien) 

2. Crop Physiology & Ecology: Soil andwater manaoement for rainfallconservation, and efficient use of soil water c. 

One senior scientist (expatriate)

One Peace Corps Volunteer Aide (Niger)

One research technician (Nigerien)

Two research a'ssistants (Nfgerfen)
 

011C buillor bciunltiSt (exp.at~riate) 

One Peace Corps Volunteer Aide (Niger)

One research technician (Nigerien)

Two research assistants (Nigerien)
 



4. 	 Soil Fertility & Maziaaement - Identification of soil mineral nutrients 
deficiencies and effective use of fertilizers and soil amendments: 
use 	of legumes to suncov total nltrcqn needs; use of animal manure, 
Soil fertility improveient, 

One senior scientist (expatriate)
 
One Peace Corps Volunteer Aide (Niger)
 
One research technician (Nigerien)
 
Two research assistants (Nigerien)
 

5. 	 Acronomv - Farmina Systems - Evaluation of cultural practices,
tillage methods (ludin anrn;l power), crep rotations, effective 
methods of imorovina so: structure throuqhi cropping systems, for 
different rainfall zones and soil tynes. 

One 	 senior scientist (expatriate)
 
One Peace Corps Volunteer Aide (Niger)
 
One research technician (Nigerien)
 
Two research assistants (Niaerien)
 

NOTE: a. Research Technician_, should be college graduate, or have 
experience plus 2-3 years of college. 

b. Research Assistant, should be graduates of high school 
as a minimum, and preferably with one or more years 
of college. 

B. 	 Administration Personnel 

Director of Research (expatriate)

(Also serves as Plant Breeding Scientist )
 

Peace Corps Volunteer Aide (Niger)
 
Co-Director and Administrator (Nigerien)
 
Engineer Officer - to supervise maintenance, repa:,r and
 
operation of utilities, structures, vehicles, farm machinecry
 
and special research facilities (expatriate)
 

Vehicle Drivers & Assistant Mechanics (Nigerien) 

Accounts & Records (Nigerien) 

q 
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Secretary & Clerical (Nigerien)

Vehicle Drivers, equipment operators, etc., as
 
found necessary.
 
Seasonal labor from local sources. 

C. 	 Branch Stations Personnel (3)
 
(under direction of Central Station)


For Research:
 
Manager (ex PCV)
 
Co-Manager (Nigerien)

Research Assistants 2 (Nigerien)
 
Assistant Mechanic
 
Vehicle Driver
 
Equipment Operator
 
Seasonal field labor as required
 

D. 	 Consulting Scientists 

Use should be made of selected consultants to supplement the
resident scientific staff, in coping with important problems that arise. Itis expected that appropriate consultants may be found in other agricultural
research organizations including ICRISAT (India), Bambey (Senegal), Samaru
(Nigeria), IITA (Ibadan), ORSTOM (France), CIDA 	 (Canada) and USAID/Washingtcn
(TA/AGR). The following types of consultants may be enlisted at appropriate 
times: 

1. Entomologists 
2. Plant Pathologists 
3. Nematologists 
4. Weed Control Scientists 
5. Soil Survey & Mapping 
6. Climatologists 
7. Soil Scientists 
8. Farm Management Economists 
9. Agricultural Engineers: 

a. Water erosion control 
b. Farm mochinery & mechanization 
c. Water development & irrigation systems 

10. 	 Geneticists & Plant Breeders 
11. Botanists 
12. 	 Statisticians - experimental design and 

data processing 



SECTION III - Plan for Providing Total Personnel Requirements 

A. Funding 
USAID may prefer to budget the entire costs. Or CIDA, 

FAC, and other agencies may be invited to participate. 

A reduction in number of expatriate senior scientists (plus an engineer 
officer) is undesirable since this would result in neglect of certain scientific 
fields that are essential to a balanced treatment of all contributing constraints 
on production. A minimum of 5 senior scientists, supplemented by consultants 
should constitute a balanced team. 

B. Recruitement of Expatriates 

A feasible method would be to contract with a selected University or 
some other research agency to provide qualified senior scientists for a 
specified period. The minimum qualifications for app.intees should be es
tablished. The University or other research agency Probably would provide 
scientists on 2-year n ,and these scientists wou!d re:tain retirement 
and fringe benefits at the contracting institution. 

The possibility of enlisting the cooperation of CIDA, FAC, FED, etc., 
in providing one or two senior scientists is worthy of consideration. 
FED might be willing to participate in providing one or more expatriate senior 
scientists. Qualified scientists who are multilingual and well trained, would 
be particul arly effective contributors to the scientific team's efforts. 

C. Enlistment of Peace Coros Volinteers 

There is a large body of men who have completed 2 years of service 
in Niger. They are fluent in French and some speak Hausa. They are 
knowledgeable as to the people -nd their customs. They have had sufficient 
Nigerien experience to be effective in counseling Nigerien personnel on this 
project, serving in the capacity of Aides to the senior scientists. Their 
fluency in French will be valuable to the scientists who must concentrate their 
efforts on scientific matters and will need assistance with the French language. 
There should be no difficulty :n recruiting selected ex PCV for 2-year periods. 

Current Peace Corps Volunteers in their second year of service would be 
acceptable as Aides to some of the expatriate scientists. Funding for these 
would be provided by the Peace Corps. 

I!
 



D. 	 Research Technicians - Nigeren
 

The Government 
 of Niger should acct-pt the responsibility of locating5 research technicians who 	 are college graduates, or have3 years of 	 who had 2 .ocollege plus some experience on agricultural programs.possiblc, 	 Ifsome 	 returning US participant trainees should be assigned to theproject. Technicians assigned by GON 	 should be committed for at least 2years, to permit development of technical proficiency. It is' suggested thatpa*icpant trainees returning from USthe would not only be most usefulthe project, but such service would 	
to 

also advance them professionally. 
The reward for effective performance as a research technician for one
 

or more years should include a promotion in grade 
 and 	adjustment in salary. 

E. 	 Research Assistants - Niaerien
 

These youths should 
hdve completed secondary schooling as a minimumfor such appointments; and preferably should have completed one moreoryears 	 of college level education. Appointments should be made for a minimumof 2 	years. Satisfactory performance of assigned duties for more
year should be rewarded by a salary adjustment. Each 
than one
 

assistant should beunder the direction of a specific senior scientist. 

F. Administrative & Suoort Personnel
 

(1)'Co-Director and 
 A- trator (Nigerien)This 	 position should be filled by an experienced Nigerien, who 	 has servedin responsible positions concerned directly with agricultural programs.duties will include responsibility 	 His
for supervising the actions requiredimplement the director's dccisicns, so that 	

to 
the research functions ofprogram may be performed smoothly and promptly. He will also 

this 
supervisekeeping of records & accounts, and 	 personnel management, and otheradministrative duties specified by the Director. 

(2) 	 Engineer Officer - probably expatriateThis 	 officer should have 	 the responsibility for supervising all maintenance,repair & operation of utilities, structures, vehicles, farm 	 equipment & machinand 	 special resewrch equinment, both y
at the Central Station and theStations. He will be responsible for training of Nigerien drivers, 

branch 
mechanicsand 	utility service personnel, and for monitoring their technical performarc.5. 



- 12 -

Assistance may well be sought from FED, CIDA, and UNDP-FAO inrecruiting a qualified engineering officer. Appointment should madebe for 
a 2-year period, following a 3 month trial period. 

(3) Drivers, rnechancs, and other semi-skilled employees
may be recruited from gradutee of vocational and technical training schools,who have acquired additional experience. The GON may provide a roster
of these schools, and the types of trainees produced. 

G. Branch Station Personnel 

For the initial 2 years of development and operation of each station, itis proposed that the Manager be an ex PCV (Niger), and that the Co-Managerbe Nigerien. It is hoped that the initial manager will be replaced by a
Nigerien after 2 years. 

There should be 2 research assistants to implement the research directed
from the Central Station. 

The ex Peace Corps Volunteer should be sufficiently mature to meetthis responsibility, and have had some agricultural education so as to fully
understand the experimental work. 

The Co-Manager (Nigericn) should have completed secondary education
and have had responsible assignments in agricultural programs. Additional
training at the college level would be desirable. 

The 2 Research Asslst-nts (NIgerien) should have the qualifications
cited in item E. of this section. The GON should be solicited for help nlocating qualified candidctes for these positions. 

Drivers, eulpment operatcrs. and a mechanic should be Nigerien,recruited with assistance from the GON. Ability to function at such remote
stations is a prime requirement. 
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SECTION IV - Training Needs of Nigerien Personnel 

A. In-Service Training 

Initially, it is proposed that all Nigerien personnel assigned to

this research program b3 pleced on an in-service training status. All

professional staff should set aside time for such training, and participate
personally in t'aining to ensure tiat each man on his project becomes

Well informed and competent in performing his functions. Training will
constitute direct suppcrt of this project, which is designed to ultimately
enhance former effectiveness in prodtcing food crops. It is suggested that
4 hours per week be devoted to such training. The training program should 
begin as soon as the necessary facidities become available. 

B. Particioant Traininq 

Such training may be handled as integral partan of this program, but
it may be more eas""y handled as a collateral but separate activity.
The initial goal of s'ciT rmr7 sao-l-d- be to train Nigeriens so that they
may replace expatriates. However, the research assistants specified in this
research plan will probably not be fully qualified, and training for these 
positions also is needed. 

a) Training to the M,$. and Phd levels
 
For the PhD level, trainin4 will ulimatel , be required for senior scientist

positions. Initially, the interim M.S. level may have to suffice for some

positions. The ideal situation would be to select participant trainees from
the current research staff, but it seems unlikely that Nigerien staff in the

initial stages of project development will be qualified for admission to US

graduate programs. Therefore, it is suggested that GON 
 select qualified
candidates from any source, and ncminate them for participe.t training in
the major agricultural science fields represented in the research plan. 

The appointees should make a firm committment for assignment to this
research program upon return to Niger. Such participant training may be
2 stages; stage I to the M.S. level, and stage 2 to the PhD level, with.
at least one intervening year of service in Niger. Consideration may be
given to participant training opportunities at ICRISAT (India) as w-l1 as inuniversities of developed countries. Mr. Adamou is currently a US oarticipant
trainee in and Kassa aplant breeding Mr. is participant trainee in soil 
scieuce. 
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6. Establish the basic layout of the research farmfor cropping on the upland area,under natural rainfall. Make Preliminary allocationsof land to different research divisions. 

7. Field Research ActivtUes 

a. Select the most promising ccmnponents of asuperior production pracices coml: ofof mL'let, for sorghum, and cowpeas,light of research findings by IRAT in theand utherfield evaluation agencies. Makeof each package, a careful 
those and estimate the increased yields aboveof traditional practices, and the costs of the necessary inputsthe complete package. 

for 

Ib. Make supplemental field trials of variationsthe selected package, in the components ofto identify possible ,.prvements in the packagefor 1976. 

(I) Evaluate various promising strair. ofaveilabie each crop as may befrom IRAT, Bamey, Samaru- 1CRs,2XT, and elsewhere. 
(2) Evaluate 

light of 
various fertilizers and fertilization practices, inchemical thesoil tests to indicate nutrient deficiencies. 

(3) Test alternate method. o1 land preparation to conserve rainfalland establish seedlings. 

(4) Test the effect of spaced plants in rows, versus traditional hillplantings. 

(5) Evaluate various control methods for headworms,molds and downy mildew, and striga weed, 
stalk borers,

and the increased yields followingsuccessful controls. 

(6) Evaluate different plantingmedium and dates for crop types withlonger life periods, in relation to 
short 

incidence of early rains. 
e. Plant yield trials of all promislng strainstypes of millet, sorghum and 

and the available indigenouscowpeasBamLey, that have been recommendedSamaru, and ICRISAT. by IRAT,Make notes on crop performancecharacteristics and plantin conjunction with incidence of rains. 
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of indigenous strains and 
.. Undertake a comprehensive collection 

grown by farmers in rainfall zones of 300 to 700 mm. 
types of millet 

of as other work 
scientists should participate 	 in collection seed,

All major cereal 
permits, as a means of acquiring intimate sowledge of the 

and 	the traditionalobserving plant characteristics,growing regions, 
production practices. 

land reserved for irrigation and production
ndertake development of theU8,, 	

dry season. Dig the necessary wells, install pumps,
ol1 crops during the 

Begin the growingand sprinklers for irrigation.e.nd 	acquire portable pipe 
of millet (and sorghum and cowpeas), as

and 	 typesof !deatified varieties 

wei. as new collections made in 1975.
 

and 	laboratory equipment needs, and 
9. Deternine the more urgent office 

the 	 structures will be availabl.e.
place orders for delivery by 	the date 

for the uait'al Station,a similar sequence as10. 	 Branch Stations Follow 
and 	its 

on the scale appropriate to the dimensions of the Branch Station 


ctions: as follows:
researb..- f 

a. 	 Recruit personnel. 
b. 	 Determine needs for vehicles, tractors, farm machinery 

for earliest feasible delivery
and 	equipment and place orders 

all facilities for the 
r,. 	 Design and construct the building and 


Branch Station.
 
for assignment of experiments to

d. 	 Layout the research fiedds 
use. Fencing, field markers,specified areas, for long term 


service roads.
 
trials of a selected package of productione. 	 Establish field 

IRAT otherresults from andpractices, based on research 

agencies.
 

the 	component of
f. 	 Make supplemental trials of variations in 

the 	package, with a view to improving it for 1976. 
of indigenous types of millet in 

g. 	 Participate in the collection 
regions surrounding the Branch Station. 

h. 	 Make survey of actual yields in farmer's fields, with 
of rains.practices, and occurrenceobservations on production 

Report basic data on production costs, for analysis at the 

Central Station. 

~1
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Tentative list of Equipment, Vehiles & Machinery
 

g, ENiRAL 5TATI(IN Diesel engine & electric generator 
Well, pump & elevated storage tankVehicles 

6 Toyota Land Cruisers - 4-wheel drive, airconditioned 
2 Pick-Up Trucks - 4-wheel drive_ ;irrn,jf-;r.%A 

I Larger flat bed truck - 4-wheel drive, airconditioned 

Field Equipment & Machinery 

Medium size tractors -2 * Furrowing machine (lister)Tow carts -2 * Row cultivator 
Moldboard plow * Groundnut lifter (digger)
Double disk - medium size * Threshers 
Offset disk medium size * Seed cleaner
Spike tooth harrow * Power sprayer5-foot sickle-bar * Donkey - power field machines
Rotary mower (1 meter diam) * (Mr.Ockers)
Fertilizer spreader * Platform scales
Planter, with fertilizer attach. * Spring scales 

•* * * * * * * * * 

Shop equipment & tools - mechanical, electric, welding & forge: 

Hand Tools * 

Back-pack sprayer * Back-pack duster
Single-bit axes * Hand axes
Round pointed shovels * Square pointed shovels
 
Flat spades 
 * Mattocks 
Claw hammers * Sledge
Saws, crosscut * Garden hoses 
Garden rakes Watering hose
Picks * Garden planters

Spading fork (root studies) 
 * Rotary seed treater
Pitchforks, 4-tine * Hand sickles & machetes 

Weather Instruments
 
Rain guage, m~x-mL,, thermometer,
 
recording thermometer, anemometer
 

General Equipment for Laboratories
 

Refrigerators - Dissecting microscopes  compound microsccpos
Chemical balances Spring- scales - Glassware for chemistry
Drying ovens - Water distilling unit 

Add special equipment for each of 5 types of laboratories. 

............. f
.
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SECTION VI - Basic Research Needs for Other Crops to be Included 

Millet should receive Cbout 70% of the total research effort, 
in(:luding related soil fertility and firming system aspects. The remaining 
effort should be allocated to sorghum, cowpeas and possibly sesame, and 
to he management of "fallow" lands. Cowpeas and grouridnuts, which 
are legumes important for resroring soil nitrogen, must be studied as part 
of a more productive farming system. However, cowpeas should be treated 
as a potentially important cash crop, which provides an alternative to 
groundnuts whenever the latter is unsuited to the soil or the :ainfall. 
Sorghum is traditionally gown at present on areas with heavier soils that 
have more susLained water supplying capabiiity that "millet soils". 

a. Sorghum Short-season types with short stalks and a high ratio of 
grain to stalk and leaf should be sought. Field evaluations in several 
rainfall zones should be made of early types from Samaru, Bambey, ICRISAT 
and elsewhere. The grain yielding ability of such sorghum in comparison 
with millet should be determined under recorded conditions of soil lertility 
and ralnfaII. 

b. Coea (Niebe) There is evidence that millet 'and probably sorghum) 
should be rotated with solid plantings of a grain legume,- Cowpeas are 
the preferred choice, where groundnuts are not adapted. Such legumes are 
needed to contribute residual soil nitrogen to the following cereal grain, to 
reduce the incidence of striga weed, and to reduce the hazards of root 
nematode invasions and Lrijur, to the cereai crop. However, the cowpea 
crop must be made as profitable as millet, to be accepted by growers. 
Market prices for cowpeas are several fold greater than for millet, so that 
the merits of cowpeas should be based on reLtive cash valies for the 2 
crop types rather than on weights of crop produced. High .lding varieties 
of cowpeas are neecidd, and this reauires adaptation to v.ius rainfall zones. 
Effective cultural practices arla the most appropriate use of phosphate and 
other fertilizers will be essential to profitable yields. 

Initially, tests should be made of all promising short-season 
varieties capable of maturing with limited rainfall, in several rainfall zones, 
on representative soils when soil mineral deficiencies have been corrected 
by fertilization. 
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c. Sesame , an oil seed crop widely grown for food and a cash crop in
the tropics, should be tested 
 to determine its yielding capacity and cashvalue on soils generaiily plaried to sorghum. It appears to be adapted tosemi-arid and subhumid regions (Sudan grows great amounts of sesame).T.ere.are e#riy vaietios of 5e; and non-shattering strains have beendeveloped in the US, that shouId be evaluated in Nicer. Research on
 
sesame is now being uncertaken in Sudan and India.
 

Arrangtments should be made to import seed of representative typesfrom the US collection at the University of California (Dr. Yermanos) for
field trials. Sesame 
 -,-,uid add diversity to the cropping system, it does,not suffer from the parasitic weed-striga, and it is not susceptible to otherpests of millet and sorghum. Sesame might serve as an alternate crop to
 
millet & sorghum.
 

d. Fallow lands impoverished arable land is f.equently "rested"by allowinggrowth of annual grasses ana Aeeds for 2 or more years, with the expectation that the land's croj Frodi.cing ability will be restored. 
 This practicehas very doubtful valua in soil restcration; and fallow lanis provide scantyand very low quality forac2 for livestock. On the basis of results in othersemi-arid regions VAustralia) it appears possible to make plantings ofadapted perennial desert grasses and drought tolerant legumes on landsdiverted to fallow, with the prospect of notably increasing soil structure

and water 
 storing capacity, and of accumulatin sufficient residual soilnitrogen to suppcrr 2 or 3 succcedng crops of millet or sorghum. The mostpromising perennials are buff!L -,cass, love grass and stylosanthes legume.Such forage species would provide rather abudant feed for livestock (village
herds and working stock), of a greatly improved nutritive value. 

Experiments should be initiated to evaluate the merits of such typesof "fallow", not only for i-s benefits to the following grain crops, but alsoas direct contribution to farmers incomes. Such research should be a component of studies on improved farming systems. 
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SECTION VII - Coordination of this research effort with other Agencies 

GON has created INRAN as the instrument for coordinating all 
agricultural research in Niger, including research supported by external 
agencies.-- A Presumably, that coordination will provide a mechanism for fa-MU1 A L I 1J- L. -. 1c,11tat"ng consultation betwe; 1 -e adiniIns-ato-s and cientisLs of this projuet 
with those of the iRAT stations, the CIDA plant protection project, the re
search activities of UNDP-FAO and the FED program (which is primarily 
extension rather than research). iCRISAT through its Director, Dr.Ralph -
Cummings, has initiated discussions on methoas for exchange of promising 
plant matecials, information on research findings, and conferences between 
scientists at ICRISAT and at Bambey (Senegal) and Samaru (Nigeria). 

Since this AID sponsored research program will come under the res
ponsibility of INRAN, the AID grant should detail the privileges this research 
team should have in consulting and cooperating with other research agencies 
with similar interests. 

One of the most effective methods of coordinating research efforts to 
expedite significant progress, is by authorizing the use of selected 
specialists from other agencies as "Consultants". The costs of enlisting 
such consultants is included in the AID proposed budget. The reciprocal 
procedure of sending scientists from this Niger Cereals Production Program 
to ICRISAT, IITA, Bambey, Samaru, etc., for conferences may need to be 
specially authorized under the terms of this grant. 

Some specific aspects of cooperation to be offered under this research 
program follow: 

a. The improved varieties of millet, sorghum, and cowpeas that either are 
verified as being superior for N1"Jiger, or are nevwly developed, should be 
multiplied initially cs "Breeders Seed" ; and delivered to the "Seed Multi
plication Service" of this program for further multiplication, and then made 
available to farmers through the Ex.:tension Service & Cooperatives. Such 
Breeders Seeds should also be made available to other research agencies, such 
as those cited above. 

2'
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b. The research staff of this program should prepare an annual summary
of research results, and the latest revised packagie of improved crop
varieties and cultural prac:*,ces, probably by January of each year. This
should be delivered promptly to the Extension Service and other agencies

concerned with agriculturzi production, within the geogranhic area 
 where
this prcgra 2ffo-t %,ill be concentrated. Such a summary report would 
permit Mobilization of Activities to support production efforts, well in 
advance of the planting scason. 

c. ICRISAT ha3 proposed to post a Field Trials Officer in the Sahel Region
to provide continuing liaison between research and extension and to assist 
in conducting field deonstrations on selected farms in areas where re
search results are beliewd to be applicable. The ICRISAT Field Trials
Officer also would provide a convenient medium for transfer of new materials
 
and practices between c,".unlr.e-3.
 

d. Yearly invitations 2hould be issued by the Director of this research 
program, to key personnel of other agencies I.n Niger concerne-d with agri
cultural development ,to participate in a field da' at the C ...... rch 

to view feld xperiraents and engage in discussions on tneir 
significance. This woulci be rno3t useful during the period just before harvr.:t,
Other visitations by smaller groups should be welcomed, upon aavance notice. 
Extension agents should 'e encouraged to attend. 

e. A yearly seminar helding during the dry season, probably in January
when the annual summary is issued, should be held for the benefit of all
responsible personnel F-nqa-ed in vparious aspects of corcal production in 
Niger. At the serrinar, the results of the previous growing season should 
be reviewed, together with an interpretation of their significance for 
production in the year ahead. 
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SECTION VIII - Plans for transmittal of information froi, this research 
program to :,% ur.Its for thoir dissemination 
to cultIvvws 

The relationship between research and extension should be regarded 
as one of :-mtua! interhange rf infnrmatinno -qesearch shculc report 

on improved varieties, the need for specific inputs, and on practices that 
will increase production. t--,tension should report to research on ther eva
luation of constraints afecting production, and certain types of research 
that might be helpful. rlh components of such a plan may include: 

a. Field Trials Officer from ICRISAT 

( See item C of the foregoing section). Similar GON officers shculd 
provide liaison between research and extension, asafinction of the extension 
program. 

b. Farmer Derontratlcn Plt:. These should be sited by the extension 
service, with research cour. Ce , illustrate under represcrntaive concitions, 
the benefits resulting f:02 using superlor varieties in conjuncticn with a 
package of the improved inpuats and practices. The restarcn team should 
make recommendations o.- :-.e oasis of field trials, but the extension service 
should assume fil respo;nstoihty for farm demonstrations. 

z. The annual ublish d r---oLt of the research unit, should be presented 
in a form useful to extension, incicating the estimated potentials for 
increasing crop production. It is obvious that the lessons illustrated in 
farm plots will change yearly, as now research results are achieved. 

d. The plant breeders of the Central Research Station should increase; 

Breeders Ser d of all recommended varieties, and deliver this seed 
to the Seed Multipiication Unit for further increase, so that farmers 
may gain access to superior varieties through the Extension Service. 

e. The Extension Service should be invited to report to the Research Center, 
the apparent results achieved by growers from using the package of superior 
varieties and improv-rd culLural practices. The Extension Service should also 
be alert to significant constraints on production experienced by cutivators, 
and be willing to contribute ideas on appropriate research believed to be use,ul. 


