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I.

_consideration. .

PROJECT AND EVALUATION BACKGROUND
A. Introduction

Beginning in late 1973, the IBRD provided emergency, drought-relief
funding to increase agricultural production on 2000 hectares of Niger
River flood plain in the Gao Region. Funding which totalled $387,500
ended in December 1975. Since internmal regulations prohibited IBRD from
providing further funding as a follow-on to emergency relief, the Malian
government asked USAID for assistance to continue and expand what had
begun so auspiciously. .

Responding to the Malian request, USAID/Bamako fielded a Project Review
Paper team, a Project Paper team, and later a Project Paper revisicn team.
This process began in January 1975 and the Project Paper was completed in
final form in July 1976, USAID funding began in fiscal year 1977 and was
extended once to run through June 1981 for a total amount of $3,878,000.

Evaluation of the technical, economic, administrative, social, and
environmental aspects of Action Riz-Sorgho was begun by the Regional
Economic Development Seirvices Office-for West Africa and by USAID/Bamako
staff in December 1980. The evaluation will help determine whether
American assistance te the project should continue for an additional
period of time or if funding qhggld cease in June.

Thus far, evaluation team menbers Tiave made three field trips to Gao and
the piroject agronomisi is now on site. This report summarizes the results
of the evaluation to date and sets foTth some¢ recommendations for

B. The Action Riz-Sorgho Projeéf Goa’

An increased standard of living and nutrition for the population of the
(then) Sixth Region of Mali was the stated goal.

.C. The Project Purpose

The purpose was two~fold: (1) to inmcrease cereal production in the
chronically grain deficit Gao area; (2) to introduce the farmers in the
area to the concept of technological development.

D. Inputs

Money and technical expertise were thought to be what it would take for
the project to achieve success. Thus, capital was to be furnished for:

- repair o. submersible dikes surrounding 5000 hectares

- construction of insubmersible dikes

~ installation of fish and water control structures

- purchase of improved seed

- purchase of hand tools

- creation of a field agricultural research station

-~ support of the technical and adwinistrative staff to vulgarize
improved agricultural techniques including the use of selected
seed, funglcide, and fertilizer.



E. Projected Outputs

with the construction of insubmersible dikes and repair of already-existing
submersible dikes, it was expected that a substantial increase in protected

hectarage would result in higher yields and greater overall production.
Animal traction, fertilizer, fungicide, and selected seed variety
demonstrations were to constitute the improved technology expected to
increase production. At the end of the funding period, tke project was
supposed to have achieved:

(1) the construction of insubmersible dikes with water and fish control
gates and screens protecting 5000 hectares of flood plain planted
in rice yielding 1300 kilograms per hectare (up from 550);

(2) the manual repair of submersible dikes along with installation of
water control gates and fish screens to protect an additional 5000
hectares of flood plain planted in rice yielding 900 kilograms per
hectare (up from 550);

(3) sorghum yields averaging 600 kilograms per hectare (up from 450) on
at least 3300 hectares through furnishing improved seed and teaching
better methods of cultivation;

(4) annual demonstrations of the improved technology mentioned above
performed by project extenston agents in every village included in
territory served by Action Riz~Sorgho; -

(5) the introduction of new seed varieties and better farming practices
to 10,000 farmers; c . ,

(6) an overall increase of 3750 ‘tons of cereal production per year in
Gao area which would effectively reduce the amount of food grains
imported to Gao, , _

F. Intended Beneficiaries

According to the Project Paper, the primary benefits were to go to
approximately 140,000 grain consumers comprising some 20,000 poor farm
families in the Gao Administrative Region.

Secondary benefits were to be derived by laborers who were to be paid
for repairing submersible dikes or for working om the construction of
water control gates or fish screens.

Women were identified as particularly important beneficiaries. The

introduction of the technology would, it was stated, "decrease the specifice

demand for women laborers during certain production stages (primarily weeding)'

«+." since chemical herbicides and small mechanical weeders would take the
place of hand labor. Moreover, such a decrease in the demand for labor would
allow women the freedom to pursue '‘home gardening, handicrafts, or other econ-

omic activities which could increase farm family income" (PP, p. 11).

| S



I1. FPRQJECT ACHIEVEMENIS

(1) Insubmersible dikes protecting’ 1310 hectares of rice polders on the
flood plains adjacent to Tacharane and Gargouna have been constructed.
The project has thus missed its goal in this regard by 3690 hectares.

(2) Repair of flood gates and fish screens serving about 1000 hectares
has been undertaken but mno numbers are availavle which indicate how
much actual repair has been achieved nor how many polders affected.
The project remains far short of its goal of rehabllitating
tyaditional dikes protecting 5000 hectares of land.

¥ (3) Sorghum was sown this year (198d;81) on 3676 hectares of which 3374
were harvested. This surpasses the project goal of 33C0,

(4) Average sorghum yield per hectare this year (1980-81) was 444 kilo-
grams. Highest ylelds were achieved in the 1978-79 season, reportedly
5§12 kilograms per hectare. This falls short of the project gozl of
an average per hectare sorghum yield of 600 kilograms.( ) _Thus, .°
the project has had no impact whatsoever on sorghum yield per hectare.

(5) Total sorghun production this season (1980-81) was more tham double
that of the previous year--1932 tons versus B51 tons. The 1979~80
season had heretofore been the best production year.

-

(6) Total rice production has gede G up each year since 1976 except for. the

disastrous season of 1979-50.¢%) Production figures in tons are:
1976-77 4295 I ‘
1977-78 4776
1978-7¢ 6173
1979-80 2828 -

1980-81 figures were not yet available when evaluation personnel
visited the project area.

(7) Hectarage planted with selected rice seed varieties increased by 65%
in 1977-78 but the 1979-80 season had decreased to 1976-77 levels.

(8) An office building has been cumstructed. The building provides space
for all Gao-based administrarive and agricultural personnel.

(9) A rice research and seed rultiplication station is under construction
at Bagoundie,.seven kiloreters south of Gao, and is projected to be
operational by June 198l.

(10) Three Malian agronomists reccived -eleven weeks of stateside training
in agriculture and extension mathods, Coulibaly, Togola, and
Djemdé (management coursa).

(11) Some demonstrations of cultivation using animal traction have taken
place at each sector headquarters. Whether they we:ce professionally done
has been questioned by some farmers.
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(12) Project extension personnel theoretically work with approrimately
6400 farmers., If tuis 1¢ correct, theproject has fallen 3600 short
of its goal of working directly with 10.000 farmers. The evaluation

.team believes thart the figure of 6,400 represents the number of
farmers who work in the geographical areas fully covered by ARSG
and, ‘'if this is indeed the case, the number of farmers actually
touched by the project is far less than 6,400.

(13) Support in the form oft $600,000 in earth-moving equipment given to
OTER. The construction brigade of OTER which did a fine job of
building the dikes at Tacharane and Gargouna gained further exper=

ience in the planning, execution,,and logdstical SUppRTt necessary
to achieve such construction.

ASSESSMENT OF PROJECT FEASIEILITY

A. Technical

Here, It is first necessary to examine several important assumptions,

both explicit and implicit, on which project success depended. The project

planners believed that:

(1) "the kingpin of the proposed inmtervencion for rice improvement is the

construction of permanent, insubmersible dikes which will &ssure a
lete control of water flow into the protected areas." (p. 6)

The dikes were to be constructed with sluice gates and fish screeas,

the latter to keep rice plant-eating fish out of the diked perimmters.

R S

(2) complete control of the e y of river water into the perimetets
would allow farmers "to transplant pursed seedlings with the rising
water rather than broadcast seed and have to depend on uncertain
rains''to nurture the plane% wuntil the river flooded the perimeter
land. The intent was to uvpen the sluice gates only 4fter the river
had begun to rise and only enough to allow a water rise in the
perimeter of about one centimeter daily until the transplante had
taken Toot aud tliree zentimeters daily thereafter.

(3) faruers would Tecognize and adopt the efficiency of this method——
both in terms of greater yields through, for example, appropriate
plant spacing and also a guaranteed crop.

(4) the method would eliminate the need for supplementary pump ifrigation

tc help the rice survive the pre-flood period if the frequency and
distribution of rain was inadequate.

(5) farmers would adapt the use of selected recommended seed which, it
‘ was felt, would out-perform local varieties.

(6) farmers, adapting this method, would alter their traditional agronomic

‘schedule, since the proposed method called for planting rice sir
weeks later than is the current practice.

(7) farmers prefer transplanting tn broadcasting since the latter demands

that hard ground be worked with a hoe at a hotter time of the year.

There are a number. of problems posed by these assumptions.
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First and particularly critical was the lack of understanding of the
traditional system of cultivation. This was essentially ignored by the
planners. The implications of transplanting only as the flood rises

and thus moving the agricultural calendar back by six weeks are telling.
This suggests that transplanting would take place over a period of several
weeks, i.e., until the flood reached all areas jn the unleveled perimeter.
Low spots would be planted first, then the next lowest, and so on until
the entire perimeter was plonted. This is the only way planting could

be accomplished, yet by suggesting that the farmer transplant, the PP
seems to imply that land leveling would have been accomplished at the
same time that the dikes were constructed. Nowhere in the PP is this
problem touched. .

The evaluation team estimates that the average cycle of local rice
varieties is 150-160 days. The recently arrived project agronomist,

Dat Van Tran, estimates their cycles to be 180 days. Bear in mind that
the local production system incorporates some six weeks of rainfall into
the growing cycle. Using the cycle of 150-160C days and considering that
broadcasting is done about Jyne 15, we can deduce that the rice harvest
begins about Decenber 15. The evaluaticu team noted that by January 15

the harvest was entirely complete. The rice harvest thus demands two-four

weeks of the farmers' time.

The wethods suggested by the project plammners, on the other hand, would
have farmers move their harvese®-back by six weeks because planting would
have been done six weeks later fhar usual. This would have several
consequences. First, the harvest itself vould be extended over a longer
period of time because maturity would-be reached at different times. The
birds would arrive in force as the crop was maturing and, accordingly,
the fields wuuld be likely to stiffer greater losses to birds. Because
this period would coincide with ‘the coldest period of the year, people
would be less likely to be out in boats to scare birds away from the rice.
Moreover, working in the river during this very cold period would subject
people to illness brought on by the cold weather. The harvest process
itself—~-gathering, beating. winnowing, transporting to storage--would be ’
likely to carry over well into February and perhaps even the month of
March. Thusg, it would conflict with the preparation and planting of
sorghum fields, normally begun about January 15. There could be conflict
with cattlemen and their herds returning from distant pastures and water
holes to graze and water al'cng the river through the dry season, Adult -
males would be leaving the area to go off in search of dry season employ-
ment. And a final consideration might be the fact that the rice would be
ready to market long after the time when people need money to pay their
taxes. These must usually be paid by January 1 and farm families are
obliged to sell a portion of their rice harvest to raire the necessary

money. It is clear that the new method would demand more ldbor from the -

farmer than does the traditional method. Perhaps farmers would view the
potential for increasing ylelds as .mough of a justification for adopting
the suggested methods, but results seen do not seem to bear this out.
Few, if any, farmers have adopted the new scheme.

- It seems that if the interiors of the perimeters had been leveled, the new
method would be feasible, given also a shorter-cycle rice variety which
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had proven itself in the Gac area. It is clear that controlling the
flood entry into the perimeters by the construction of unsubmersible
dikes with appropriate gates and screens was not the key to either
assuring or increasing rice production. The conception of the dikes as
the "kingpin" of the proposal was inherently wrong. So was the
rejection of motorized water pumps.

Let us review the technical possibilities the design team had to choose
from. The SATEC report referred to in the Project Paper suggested four
different possibilities for development interventions in the Bourem-
Angtongo corridor. It behooves us to take a brief look at these as well
as the suggestions of the ARSG agronomist Dat Van Tran. In addition,
vwe will examine what the PP 'opted for in light of the SATEC suggestions,
Lastly, we will look at the experience in Niger with rice perimeters
along the river. +

The SATEC study described four improvements that might be considered
for financing to increase agricultural production in the Seventh Region.
Briefly, these were:

(1) Support the traditional system, that is, the areas of hand-built
dikes, but build small dike openings and fish grills, and provide
small water pumps and handtools, such as picks, shoevels, wheel-
barrows, and such;

(2) With machinery, build submenihle dikes with openings and grills, . .
and provide small water pumps; ° R =
(3) Build insubmersible dikes with open:lngs and grills; and provide
small water pumps; &

(4) Build insubmersible dikes with control gates and grills as in (3)

above, but le.el the interior of the perimeter, install large,

diesel-powered ‘pumping stations. This is the complete irrigation

system. )

] ' Ca

The SATEC analysis concluded that each of the first three possibilities F
could lead to slight increases in production, but that the increase in
investment demanded by pussibilities (2) and (3) could not be justified
by enough of a productioc: increase. .Possibility (4) could lead to
substantisl increases in production and would be economically Justifiable
1f the investments could be amortized over thirty years. The choice of
intervention, therefore, would clearly be between the first (low invest-
ment., small increase in productivity) and the fourth (large investment,
large increase in productivity) "

The advantages and disadvantages, of the two possibilities wera outlined:

Pogsibility Number l

Advantages:

+ = could be done on almost all of the 17,000 hectares irrigable along =
the river corridor;
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~ could be started immediately, therefore have immediate payoffs;

= pinall investment;

- Zarmers would be involved;

- there would be no social disruption, i.e., each exploitant would retain
his autonowmy and control of land, freedom of choice of what, when to
plant;

~ farmers already know the basic techniques; only support via improved
seed, fertilizers, fungicides, technical counsel, pumps, carburant,
maintenance of pumps.

Disadvantages:

- the farming system would remain essentially traditional;

~ productivity would remain low and there would be little increase in
production per hectare;

~ pumbers of pumps would require a management syé:em for use, provisioning
in fuel ‘and parts, maintenance, and user charges;

- questionable if region could<become self-sufficient in food production.

c'-b._
Possibility Number 4 ) .
Advantages: . ‘ o ,

intensification of agricultural production;

two Crops per yeax;, .

diversification into new cereals (e.g., wheat) and vegetables;

possibility of employment for agricultural labor on plots rented to
farmers;

consolidation of an intensified production effort on a few thousand
hectares rather than 17,000; c

much greater economic return;

region self-sufficient in food production;

-« landless farmers would have chance to rent land at reasonable price.
Disadvantages:

- would take time to implement, three to four years;

- cannot be done everywhere; suitable sites along river corridor consist
. of only some 3,000 hectares;
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~ farmer would have no voice in implementation and exploitation;

~ implies social disruption, through land reform, redistribution of land
resources, change of agricultural methods and calendar, and would thus
require extensive sociological studies;

- much larger investment required, estimated at the time of the report
at $3,500/hectare;

- full production would only be realized over long term.

For both possibilities, SATEC saw the need to create an agricultural
organization to provide administrative and extension services, to oversee
a research and seed production facility, and to handle the provision of ag
materials, equipment, and credit.

Over the long term, SATEC opted for possibility (4). However, during the
period required for studies to implement the classic irrigation system,
the report suggested that immediate support be provided under possibility
(1) and continued in these areag-~that is, the 14,000 hectares untouched
by the complete irrigation system of (4)<-where traditional cultivation
methods would remain the norm.

It is interesting to note that the design team for the Action Riz-Sorgho

Gao adopted none of the four demalopment possibilities set forth in the
SATEC study. The plan recommended-fm the PP is perhaps closest to SATEC
possibility (3), including the construction of_insubmersible dikes, But

the case made against small pumps in Annex A of the PP indicates the

design team's lack of understanding of farming practices and exigemcies

in the river corridor. -

Notwithstanding the cost of completely constructing a fully irrigated
perimeter such as SATEC recommended, the evaluation team took a necessarily
quick _look at rice perimeters in Niger. The irrigation systems along the
river south Of the Mali~Niger frontier are complete gystems. .Two crops’ are
harvested annually and the average crop yield is 4,000 kilos, or 8 tons

per hectare annually. Full exploitation of the perimeters has required
redistribution of land and thus caused gome social dissatisfaction. Still,
it would seem that real incomes have increased considerably. If the

farmer working one hectare sells his 8,000 kilograms of rice to the state

at the official price of 55 CFA/kg, he derives a gross income of 440,000 CFA
or nearly $2,000, no small amount in light of the country-wide annual :
per capita income in Niger. Even after the farmer has paid his user's

fee of 50,000 CFA (which includes water), withheld the amount of grain he
needs for his own family consumption, reimburses his credit. for seed,
fertilizer, and the like, one would conclude that his income is greater -
than that of most Sahelian farmers. .
The Niger government had contracted with expatriate firms to construct
its perimeters, but found that the cost averaging, everything included,
about $23,000 per hectare was excessive., The government has since formed
its own agency, the Office National des Amenagements Hydro-Agricoles,

and it is said to have lowered the costs of perimeter comstruction to
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$12,000 per hectare. The government does not seek to recoup the amount
of investment through user fees. The latter do, however, cover the
annual operating costs, including those of personnel, of the perimeter.

Dat Van Tran's suggestions for increasing cereal production consist of
two steps: first, control the river flood and supply water efficiently;
second, change farmers' agricultural methods (see Van Tran's report
attached here as Annex C). The first step has been partially accomplished
at Tacharane and Gargouna with the construction of the insubmersible
dikes. What would have to be done in addition is the "floating canal”
_construction and pump station installation.  This would require further
investment by USAID. Whether the second step could be achieved is highly
questionable. A1l evidence suggests that changing farmers’ methods of
cultivation is extremely difficult. . Van Tran recommends that his sugges-
tions be attempted in a pilot project to run over five years.

The evaluation team, as will be seen in the recommendations section, has
opted for a modified version of SATEC's suggestion, i.e., support for and
refinement of the traditional system. Van Tran's ideas will need much
study to assess their feasibility. Testing his suggestions should be
started but 1imited to the research station over the next two years.

-



Economic Analysis

Production: '

The surface planted to rice and harvested has actually declined as a re-
sult of the project as a result of the space requirements of the dikes
themselves and other factors. Nonetheless, the area loss is more than
offset, in terms of gross output, by the approximate doubling in average
yield per unit area. This estimated current yield exceeds the project's _
forcasted increase by about forty percent. There is short-term expecta-
tion that the total cultivable surface will be expanded by threz hundred
hectares but this will be 3000 hectares less than the total anticipated in
the original project document. Sorghum production has not been affected
although some small improvement had been expected. -

Current Gross Added Value of Production
Pre-project output on ten thousand hectares was 5000 MT/season; present
output reflecting the effects of the project is 6700 MT/season thus the
improvement in real output of 1700 MT/season is a 34% annual increase. This
increase is currently valued at $714,000 equivalent of milled rice at Gao
retail prices. .Net income is estimated to be $589,000/annum. This com-
pares with the project paper's forecast of $596,000 by year four (1980).
Much of this financial gain can be attributed to a recent rapid rise in the
- retail price of rice which had not been anticipated by the project fore-
casters. In fact the actual physical production increase is only about one-
half of that which had been forecast (1700 T actual vs. 3550 T forecast).
e .

RPN S

Project Costs . T -
Investment. The initial project investment was $3.7 million expended over
approximately three years time to achieve the present {1980) level of pro-
duction. At an interest rate of-12%/annum; assuming uniform drawdown of

the investment over the three years, the implied interest cost over the
three unproductive years is estimated at $880,000. Hence total capital cost
to AID at onset of "full production”™ of the 6700 improved hectares (1980
season) was $3.7 mITTion PpTus~$880 thousand or $4.5 million. But, in effect,
there are other expenditures which can be identified as "capital" -- those
which are investments in human capital, the training through .extension and
otherwise of the labor and management :of the irrigation system. We estimate
that this investment will be spread over approximately six years beginning

in 1977 and will amount to approximately $230,000 per year such that in year
seven no further investment will be made and only recurrent costs of $115,000/
year will be generated, The annual training and and. extension investment
expenditures for the first three years (at $230,000 per year) plus implied
interest is calculated at $690,000 + $164,000 or $850,000. Hence the total
investment cost at commencement of production year one (1980):

AID Project Cost . $3.7 million
Implied interest .88 million
Training + extension -85 million

Total $5.43 million
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Finally, during the second three year period (1980-82) further training
" and extension will cost $690,000 plus interest. Thus present (1980)
value of the total investment cost is approximately $6 million.

Recurrent Costs

The farmers in the new perimeters are working 6700 hectares rather than
the 10,000 ha worked prior to the project; hence we assume no net incre-
mental labor production costs to the farmer; a small ($2/Ton) increase in
post harvests costs and central management costs of $115,000 annually (for
maintenance, inputs etc.). Hence aggregate annual incremental operating
costs are $115,000 + $13,400 or $125,000.

Life-of-Project Income at 1980 prices, assuming a project 1ife of twenty
years and coustant annual incremental operating costs of $125,000, annual
gross incremental income of $714,000, annuai incremental income, not in-
cluding capital costs would be $589,000. Aggregate incremental {ncome

not including investment costs over the twenty years 1ife-of-proiect would
be $11,780,000 and the present (1980) value of that incremental income would
be $5.5 million. The value of the total project investment in 1980 as we

have seen was estimated at $6.0 million. Thus the benefitécost ration of

the project in 1980 is estimated at 5.5/6.0 or .90, no n strictly project

financial terms, not including (expected positive) externalities not to men-
tion the contribution to area food security, independence from climatic
change, etc. :

Unit Cost and Benefits Lo

The project has provided partial™water controlled irrigation to 6700 ha at
an eventual total investment cost™ 6T $6.0 million or less than $1000/hectare,
and there is the possibility to extend the irrigated area behind the dikes
through land-1eveling, probably at mucH lower unit costss The project has
been able to double unit yields {p rice on a one crop basis; ,moreover the
current output of 1000 kg/ha is itself modest and could be expected to be
improved once the perimeter is smoothly operational.

Considering the average.family tillage of rice of approximately 1.1 hectare
under the project whereas formerly the average was 1.8 ha, the gross aug-
mentation to average family income is (1.1 ha X 1000 kg/ha) -~(1.8 ha X

500 kg/ha) or 200 kg rice valued at $86 per year per family gross or approx-
imately $60 per year net of investment costs. This can be accepted as the
estimated annual average increase in family income resulting from the pro-

Jject if, in fact, the farmers are paying actual perimeter maintenance and
operating costs.

‘Summary'of‘Economﬁe'tfféets“of'ARS

Production ~ Before Project  After Project ‘Change

RICE 0 OPS ctua - T

* Area harvested {(ha) 10,000 10,000 6,700 - 3,000
Yield (kg/ha) 500 - 855 1,000 500

Production (Tons) 5,000 8,550 6,700 1,700

[ Lo
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Finances ‘
Investment (1980) $6,000,000
Net Annual Income (1980) $ 589,000
Present Value 20 Year Income $5,500,000 at 10% Jiscount rate
Benefit/Cost Ratio 0.92
Project Internal Rate of Return 8%
Incremental Family Income $60/ygar
T
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C. Administrative/Financial

1. Personnel - There have been few changes in the ARSG administrative
staff since last year, the exception being the naming of the former
Assistant Director as Director. The new director has been acting director
often enough in the past and otherwise closely associated with the project
that the discontinuity which often occurs in directorship changes has not
been a problem in this case. As confirmed in ARSG's annual report, the
present staff lacks in capacity to carry out a program of improved agri-
cultural techniques. Especially weuk are ‘the critical sections of rural
works (construction and maintenance), supply (motor pool and pumps among
other responsibilities), and training (aninal traction, etc.). During
the evaluation visit of the REDSO engineer, himself a former AID contractor
working on the construction phase of the ARSG insubmersible dikes, he
detailed the following examples:

- Over half of the ARSG motor pumps lying idle and non-operational;
- Failure to reo .pond to farmers' requests for small dike construc-
tion and pum..ng services (n fact many villagers were unaware of
the availability of APSG pumps for rent, despite the presence of
extension personnel in their village); . . '
The inability to install or to conduct a test prugram on an
animal-powered flow pump:

Infrequent and inept animal traction demonstration;

Supply rooms in disagray. (much improved at present);

Many project vehicles either disabled or in poor repair; (also -
improved), and -

. = Absence of records on construction costs.-: -

- 2

The project paper, which an pp 22 and 24 1ists qualification of techni-
cal staff members, such as an agronomist with water resources background,
an irrigation engineer, and agricultural and construction technician,
grossly exaggerates professional titles. "Excellent performance---
exceptional ability---blend of talents-~- fully adequate---" are not staff
descriptions, but simple overstatements. Neither the project staff nor
the project management are technically trained or focused enough to meet
the needs of the agricultural situation. This lack of ability. is exacerbate
by the seeming failure of the project's direction to give priority to
technical needs. Engineering and logistics are generally downgraded within
the project's managerial framework.

it was clear to the evaluation team that a communication or atiitudinal
problem exists between the ARSG administration and the farmers in the
project area. In fact, ARSG/farmer relations appear to be strained. The
attitude of some of the ARSG staff was represented several times when they
stated the need td'oblige" or even force farmers to follow ARSG instruction.
Yet the staff lacks the technical ability to know specifically what agro-
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technical package to introduce in consonance with farmers' interests.
I1lustrative of this extension service/farmer relationship was ARSG's
unwillingness to change the planned dike alignment to batter suit village
needs prior to construction and the difficulty experienced with farmers
overdpperation and maintenance of the dike system.

Extension agents varied greatly in terms of levels of competence,
interest and training levels. The training, in fact, received by many
of the extension workers is of extremely short duration (two weeks) and
many lack previous in-the-field experience in intensive production methods.
The evaluators even observed hostility directed against some agents by
villagers in meetings held by the evaluators. Some extension personnel
do not speak Songhai, rendering them useless at the. local level. If one
can assume that ARSG's figures for numbers of participating farmers is
correct, there is an extension worker to farmer ratio of 1:214. Despite
the serious problems between ARSG and the people they are supposed to be.
aiding, the director, when asked his most pressing project needs, replied
with construction of extension agent housing, a more independent (from AID)
accounting procedure, and greater choice of commodity purchases.

2. Logistics/Administration - A basic assumption inherent to imple-
menting a project in the Seventh Region was that logistical problems -~
formidable in such an isolated region as %ao -- can be sufficiently over-
come. The. Niger river is navigable only five months a year for shipment
of project materials and cammodities from Bamako, and the overland route
is in an abysmal state at bestviMany shelf items for project use are
shipped from Niamey and purchased by ARSG from Tocal merchants. ~‘Perhpps -
the most serious Jogistical obstacle to the ARSG technical impant has
been the necessity to procure improved rice seeds Trom production centers
in Segou and Mopti. This pfocedure has been extremely éostly ($35,000
per truckload). Also seed stocks have often been unavailabie for purchase
by ARSG. This was a major factor in the disastrous rice harvest during
the 1979-80 campaign. It is clear to the evaluation team that this
problem, seemingly one of logistics, would not have existed had the
research station, together with concurrent ARS activities, been able to
develop a true adapted technical package, including improved rice seed
for the Gao region. As the provision of so-called "improved seed" was
the provenance of far away centers - even then Gao being a Tow priority
for supply - logistics did at ‘that moment enter into consideration.

With this exception, the logistical problems of undertaking a project
in the Seventh Region have not presented insurmountable difficulties.

After being housed since 1976 in an inadequate building belonging
to the Regional Assembly, the ARSG administration moved to a newly con-
structed and suitable structure in December 1980. The cost of this
building was 14,000,000 FM-- an amount less than had been expected and
one that ARSG undertook and successfully completed by force account.
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Artion Riz-Sorgho complains about their own administrative problems

vis-a-vis USAID.

These include the fact that USAID can and sometimes

does procure project materials without ARSG knowledge-~thereby reducing
their budget that ARSG may have planned for other uses; that AID re-
imbursements are often untimely in that they do not assure the availability
of funds at the start of a campaign; that ARSG has control of only project

operating expenses.

These rather universal complaints deriving from the

way that AID 1mp'l.ements and funds projects--all projects--in the field.

3. Project Expenditures

Technical Assistance
Traini ng

Commodi ties

Dike Construction

Operating Expenses
e

Credit Funds - e

Total

Available as of Marcfr 21, 1981

Earmarked to Earmarked .

LOP Budget Sept. 30, 1980 March 31, 19:

3 ~3 g

175,000  167,043.36 167,186.05
41,000 28,795.23 28,795.23
1,281,000 1,120,665.35  1,136.529.91
1,566,000 1,742.086.40  1,742,086.40
765,000  604,142.72 700,757.47
50,000 . -0~ Lo

~ 3,878,000 3,662,733.06  3,775,355.06
Bl oo ST020608.98
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Social

The Sucial Feasibility of the Technical Package

The technical package was assumed to ba a good one that the
farmers would accept.

We must, consequently, look at the various aspects of the tech-
nical package and examine them from the perspective of farmers'®
acceptance or rejection. The technical package can be 1aid out
as follows:

- water control by the dikes and gates
- fish control by the screens
- selected, improved seed v

- fertilizers

- fungicides
- transplanting
- change of agricultural calendar

- extension advice to farmers to he]p effect change via more pro-
ductive techniques.

However, before discussing the technical recommendations as they
might be accepted by farmers, we should take a brief look at the
concerns of the farmef®; The strategies he adopts may then be
better understood. Sone THiportant concerns are: -

- having access to enough.lahor --through family ties, alliances,
village cooperative work groups, or financial or commodity re-
sources to engage hiwed labor-- to keep dikes repaired, prepare
fields, plant, maintain, and harvest;

- having enough land to plant; being able to spread the crop risk
over several plots of different soil types and elevations; - ——nr

- having enough seed to plant; different varieties for different
locations and soils, with different flowering times and maturation;

- timing the broadcasting with the onset of the rains in advance
_of the flood;

- hoping the rains will be sufficient to sustain the plants until
the arrival of the f1ood and its rise into all areas of the
perimeters; .

- having add1t19na1 seed to sow if the p'lants die from lack of
moisture;

- slowing the rise of the flood in the perimeters by the water con-
trol devices --dikes and dike openings; .

- hoping the dikes will hold;



a.

wtASLT .
. Are -

-17-

keeping predatory fish out of the rice field, or at least
minimizing their destruction of the rice by such means as
poison;

harvesting the rice before the birds arrive in large numbers
when it becomes impossible to control their destruction;

harvesting before it becomes too cold to be constantly working
in water; '

harvesting over a spread of time so that Tabor resources can be
allocated over:time;

harvesting before it is time ‘to plant the sorghum fields.

Water Control By Dikes and Gates

First, it must Ee pointed out that the dikes and gates did not
assure complete water control but simply the entry. and, to

some extent, the retreat of the flood. The farmers view the dikes
as technically beneficial because they help assure'that their
plants will not be inundated and asphyxiated by fast-rising

water. In addition, because the dikes are insubmersible and
compacted, farmers feel reasonably sure that they will not be
breached as is often the case with their hand-built, non-compacted
submersible dikes... The dikes-and water-control- gates assure
that the flood can be controlled but they do not assure that the
flood will arrive and be sufficient to reach all areas within the
diked perimeter. .

Fish Control By Screens- - . )

The Tish grilis keep large fish out of the perimeters but permit
smaller fish to enter. These grow in size within the diked area
and are damaging to gthe rice crop. However, reducing the size
of the mesh of the grills has helped cut down on tha damage.

Selected, Improved Seeds

The selected, improved seed sought fiom other areas of the
country has not yet been shown to be better than local varieties,
which have been adapted over many years by farmers who have
ascertained that they suit local conditions and enhance farmers'
risk minimization strategies.

The local agricultural calendar differs from that recommended

in the PP. The farmer seeks to plant at the start of “he rains
for perhaps four reasons: he exploits part of the rainy season
prior to the arrival of the flood; he hopes that the plant will
be sufficiently vigorous and developed to grow faster than the
rising flood; he hopes they will be vigorous enough to withstand
inundation should a gate fail or a dike be breached, at least -
until repairs can be made. (In this regard, it is said well-
developed plants can stand 2-3 days of inundation); and fourthly,
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he hopes that the stems will be vigorous enough to withstand
the rice-eating fish.

1t is said that the plants need 35-45 days to reach this stage
of development. The farmer's problem during this period 1s
raintall. It must come in sufficient quantity to nuture the
plants. If it does not, he must replant. To replant he must
have additional seed.

In his choice of seed, the farmer will plant late-maturing
varieties . in the lowest fields and also seed more densely be-
cause these places will be attacked by the fish earliest. He
may 1ikely sow some earlier varieties so that he can harvest
some rice for immediate family consumption before the late
varieties - are mature. In addition, he will plant a different
variety on the higher plots, if any, at his disposal. Some-
times he might even mix seed varieties with different water
.requirements on the same plént, thus again reducing the risk

of total crop loss. The latter techniques would, of course, be
anathema +c the rice agronomist, particularly ifhe is trying to
measure varietal yjeld and perfoimance.

Elsewhere, what has been called the "patchwork quiit pattern"
of exploitation of small, widely-scattered plots at various -
Tevels on the rivar plains has been mentioned. 1t was stated,
in a brief discussian about land tenure, that this has resulted
from decades, if not~centuries, of the distribution of use rights
and inheritance customs. - Yet, it _is necessary to recognize

the cultivation of non-coatiguous parcels of land as simply

one other aspect of the farmers' risks minimization strategy.
Moreover, the distrfbution of rights for the exploitation of
non-contiguous plots-may be evidence as well of a certain, how-
ever limited, egalitarianism in the society, for the practice
helps to ensure that in years of moderate rainfall and flood,
most people, if not everyone, have access to land on which they
can hope to harvest something --not all the plots should fail.

One must emphasize that the farmer knows what he is doing.
Doubtless, most farmers can identify several varieties by ‘the
appearance of the seed. In this regard, we might note an early
study of traditional rice farming methods in the delta. The
author stated that some farmers had been able to jdentify as
many as 41 different local varieties by mere eyesight alone,
something many botanists could not do. We would thus have to
take issue with personnel at ARSG who believe that farmers are
not sufficiently instructed to be able to differentiate between
varieites. On the contrary, we would conclude that local farmers
could teach ARSG extension workers more about rice cultivation
under conditions they face than the extension workers can "teach
the farmers. The argument presented by ARSG personnel against
local, village management of seed granaries does not hold up.
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In fact, it is the ARSG opposition.to village seed granaries
that puts the agency in such a bad 1ight as far as farmers
are concerned.

Earlier in this report it was mentioned that the harvest must

be concluded before the weather gets too cold, before the birds
arrive in great numbers, and before the planting of sorghum

must be accomplished. At the same time, however, the harvest
must be somewhat spread out because it is all done by hand and _ _
labor is necessarily spread thin. If the rice matures and goes
unharvested, the rachis becomes brittle and the seed scatters.
Fgrth$r.tno magger h?w 1nsgfficzent th$ ra:nf81l amd.l-f?;uod‘i if
the plant servives, (assuming the species is Oryza glaberrima,
the most traditionally cultivated floating spec%es) {ts photo-
periodicity means that it will fiower, however nuch time has
passed since germination, during those few days of specific dur-
ation of sunlight., Thus, the farmer must plant different
varieties to spread out the harvest sufficiently to aliow the
1imited labor at his disposal to get .the harvest in. Then, of
course, the rice must be transported, dried, threshed, and per-
haps winnowed. The granaries must be stocked and next season!s
seed set aside. The better part of all tkis must be accomplished
before the farmer puts in his sorghum cro’). That the farmer
would change his agricultural calendar to adopt the growing
methods set forth in the project design is not 1ikely and, indeed,
would be an irrational act.

Lt

~.od

Fertilizer . . © .
It is clear that Oryza glaberrima does not significantly increase

in yield with the application of chemical: fertilizer. For

Oryza sativa, fertilizer packages can improve yeld but probably
not more than 20% of. seed planted in the ARSG area is of this
species. And, as stated earlier, the varieties imported from
elsewhere in Mali, even if they are received when needed, have
not proved-themselves in Gao.

Transplantin :

At the same time, we would hardly expect farmers to..nurse and
transplant rice seedlings on all their plots, given their vary-
ing soil conditions and levels, and the labor effort and time
necessary to do this. This is simply not the most practical
thing to do, since: it won't significantly increase yields. We
cannot, therefore, be surprised by farmers' reluctance to do so.
Were the perimeters enclosed by the dikes completely leveled,
the methods .suggested by the Project Design Team might be useful
for farmers to try, but we can safely summise that under pres-
ent conditiens they simply will not be adopted. Had the project
designers been more steeped in local agricultural methods and
farmers' strategies and reason for pursuing them, the design
could have been more realistic.
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f. Fungicides
Farmers do readily perceive the utility of fungicides and want
them, but as Brahima Camara's report indicates, the fungicide
available does not combat the disease most ravaging. Resistance
to efficacious fungicides will not be seen, but we can expect
sales of . thioral to decrease since farmers may determine
that it is not economically beneficial to use {t.

One point might be raised here about weeding. Farmers do weed
their fields, probably as much as they deem necessary in view
of the total risk involved in getting a crop harvested. The
wild rice, Oryza perennia, is considered a particularly bother-
some weed by agronomists, but because it can sometimes be har-
vested and eaten when all other varieties fail, farmers may be
reluctant to clear it completely from their fields.

Considering what the farmer must contend with, in particular his
experience over the recent drought years when no crops were
harvested, the uncertdinty of rainfall in general, the lay of

the land, and so on, we would conclude that the technical pack-

age recommended in the project paper was inappropriate for con-
ditions as they existed. The farmer will follow the techniques

he knows best, those that in his experience provide tise best
assurance of harvesting something -- again, those that minimize
risks. Further, he will allocate time, labor, and any financial
resources cognizant of various risks. The priority goal of the
project should have=been to help the farmer assure himself of
harvest. It shouldehave attempted,.initially at least, to en= -
hance his methods rather "than change them, for only aftér he -
is reasonably assured of -4 crop over several seasons and has thus
built up a security, stock of both seed and food grain-for con-
sumption will he be*amenable to try something new and accept the
additional risk he perceives to be inherent in trying methods

with which he has not yet had successful and satisfying exper-
ience. . .

2. Dike Construction

Because of the amount of funding provided under the grant agreement,
it was ascertained that the entire areas of flood plains which
might have been enclosed by insubmersible dikes could not be. As

a result the dikes were constructed, essentially following the con-
tours of high ground at the interior of the plains of Gargouna and
Tacharane, thus protecting a precisely-defined rice-growing area

and some hectarage upon which recession sorghum is grown as the :
flood recedes. Much good, cultivable land 1ies outside the dikes,
i.e., toward the major bed of the river. Some of this is enclosed
by farmers' hand-built dikes. Needless to say, farmers were and _
are unhappy about this. They wouid have preferred the insubmersible
dikes enclose all possible areas of cultivation at Tacharane and
Gargouna. Nonetheless, they understand the cost constraint invol-
ved and are perhaps less angry about the dikes' location per se
than they are about the fact that they were never consulted in the
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design and planning process. In some places where the dike
construction took place, a sorghum crop had been planted be-
fore construction got started. There crops were destroyed by
the construction. Farmers believe that they could have been
notified of the timing of the construction. Had this been done
and the construction sites indicated, no sorghum would have been
planted there. There are, too, those farmers who found the new
dikes being built on their farm plots and who therefore lost
some of the area they had been accustomed to farming.

People who farm the perimeters at Tacharane and Gargoune admit
that some unforeseen benefits have been provided by the new in-
submersible dikes. Most important among these is the security
the dikes bring. At Tacharane in particular it was stated that
farmers' dikes were breached in past years. This year for the
first time in their memory this has not occurred. They attribute
this to the insubmersible dikes which diminished 1abor require-
ments to the extent that all repair effort can now be concentrated
on the hand-built, submersible dikes. Accordingly, those got

the attention needed and were reconstructed well enough to com-
pletely survive the flood. Concomitantly,_labor effort during

_ the growing season . that had been. heretofore Jdirected at the
repair of breached dikes was now concentrated on field maintenance
after planting. In the past when dikes were breached, 1abor --
family and other-- was mustered immedjately and worked round the
clock to repair the braach and prevent plants from drowning.
Breaching prior to thiseyedr was frequent. Farmers appreciatively
note that now they --wives ihcluded--_get more more and regular
sleep and their energies can.be expended on the crop rather than
the dikes. The insubmersible dikes, even though they are not as
extensive as the farmer& would 1ike, are all in all' highly praised
by the people they serve.

. Consulting the Beneficiaries: The Cooperative Movement versus
Action Riz_Sorgho Gao

The rhetoric of project blueprinting inevitably exorts designers
to consult those for whom the project is being planned. This
seldom happens. Occasionally, a cursory visit is made to a samp-
1ing of beneficiaries. This, however, is done not with a view
of seeking input into the design, nor with the intent of seeking
local grass roots expertise, experience, ideas, or viewpoints.

It is done simply to satisfy the design guidelines, hence mini-
mally. Design is still done from the point of view of the donors,
or of technocrats who are convinced that what has worked in their
own developed countries can work in less developed countries.
Study after study has shown that this contributes regularly to .
dooming projects to failure from their beginning. In this 1ight,
we will examine the methods and procedures of the cooperative
movement in Gao versus that of Action Riz Sorgho.
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Action Riz-Sorgho Gao has been in virtual continuous conflict
with the regional cooperative office. To resolve the conflict,
ARSG and the Cooperation have held several meetings --November
1978, October 1979, February 1980, and others. ARSG has also
submitted a proposal to the National Agricultural office in which
is suggested how the two services might collaborate. Note that
the cooperation enjoys excellent collaborative relations with

the other regional services --functional 1iteracy, 1ivestock,
health, waters and forests, hydraulic, and so on. The crux of the
problem between ARSG and the cooperation seems to have two aspects
-- vulgarization methodology and the distribution of seed, par-
ticulary rice seed.

Before discussing the conflict further, we must give a brief de-
scription of how the cooperation works. With a small amount of
financing, the cooperation approaches villages with the idea of
setting up a village-level cooperative to create a village store.
This initial effort usually takes several visits during which
cooperative personnel asks a gathering of villagers to explain

their local concerns, their needs, and their own means and prior-
jties for solving such problems. The Cooperation explains its

own program, its ideas, and its procedures and discusses these

at great length with the villagers. The basic idea is that the
Tocal cooperative, if indeed it is created, acts as a pole of
attraction for development interventions. The first step, how-
ever, is to define the membership of the cooperative and set up

an executive coomitteg, Membership in the local cooperative is
voluntary. Each memhers, bgwever, does pay an annual membership ,
fee of 250 FM. The membership at large elects the executive com- -
mittee. This committee, in concert with the membership, then
identifies no less than ten members of the codperative who shall
receive special trainidg in the regional functional’ 1iteracy unit

in basic management techniques, account keeping, and such. At

the same time, a potential village store manager is identified.

He is also trained. Once necessary training is completed, a village
store can be set up and stocked, either from the SOMIEX, from
merchants, or elsewhere, with products and materials identified by
the cooperative members. The store is designed to be a profit-
making venture and prices are set accordingly, again by the members.

Selling prices must include a surcharge to cover all costs --
salaries, 1oss, theft plus an additional percentage which may be
distributed yearly to the membership, depending on its decision.
Usually, this percentage is reinvesued. Funds for the original
stock --2,400,000 FM--plus 1,500,000 FM for building materials

to construct the store are donated to the members of the local"
cooperative by the regional office, whose source of financement
is Euro-Action Accord. Members themselves must provide all other.
construction materials and must construct the necessary building(s)
or-hire a mason to do so. A local agent of the Cooperative
Service is assigned to the village cooperative to act as technical
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counselor only when his advice is sought. Once the village

store 1s functioning, it may, as stated earlier, act as a catalyst
for other development efforts. The membership, thorugh the execu-
tive committee, can ask for further training in functional 1it-
eracy, training for a health secourist, for help from the forest-
ry service to start a village tree nursery, and so on. It is
worthwhile to note that the Regional Cooperative has helped 36
local cooperatives get started over the past five years. Each

of the 36 has created a village store and only 2 of the 36 have
failed, for extraordinary reasons. These two, at Kidal and
Ansongo, have been restarted. Four additional points are worth
noting. Where some of the village stores have been started, Tocal
merchants who were alledgedly gouging the Tocal population have
been forced out of business. In these cases, it was stated that
local merchants would buy food grains at low prices after the
harvest when farmers need money and resell the grains later, cf-
ten to many of the same farmers, at a 200% profit. The village
cooperative stores buy grain from their members at official prices
and resell, only to Tocal villagers, at a cost 20% above purchase
price. Thus, villagers not only acquire seed security but also
have reasonably priced food grains available to them when they
need it. Secondly, some stores are so well organized that their
managers travel as far as northern Nigeria to purchase stock for
their stores. One in particular at Bourem has been so successful
that it has increased its operating capital to 8,000,000 FM. It
will become completely™independent this year. Finally, each store
must recover its initiaT Ofierating capital within three years of
opening. -

Returning to the confligt between ARSG and the Regional Cooperation,
we must comment first on the differing methods of the two agencies.
The Cooperation believes that the thrust for development must come
from the people. The people --farmers, 1ivestock owners, fisher-
man-- must def ine—their needs,--problems, solutions to problems,
and possible ways to implement solutions. ARSG has felt, to the
contrary, that it has already come up with solutions to increase
agricultural production and that farmers should be obliged to
follow the advice of the ARSG technicians. Likewise, the Ccopera-
tion believes that farmers should control and manage development
inputs while ARSG feels its personnel should exercise control.and -
management over inputs. . '

The provision of rice seed :to farmers is another source of dis-
sention between the two agencies. We must mention once again that
having enough seed to plant when he needs it is an important con-.
cern of the farmer. This means having a sufficient amount to re-
plant, should the first plants die from Jack of moisture. Helping
farmers procure rice is a concern of both agencies. ARSG seeks
seed from the state reproduction farm at Babougou, from Operation
Riz-Segou, or from Operation Riz-Mopti. The distance of those
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Jocations from Gao presents the problem of timely 1iaison, cou-
ordintion, and transport. This past growing season, for example,
ARSG finally received its seed orders in August, too late to
distribute to farmers. ARSGE does distribute such selected seed,
when it 1s available, to farmers on credit for the duration of

the growing season. For each 100 kilos distributed on credit,
ARSG demands 115 kilos of harvested rice. Only about 20% of the
farmers in the ARSG area are using selected seed. Reasons for
this Tow figure have been untimely availability and the experience
of yields lower than those of local varieties. The latter is ex-
plained by the increased labor intensity needed to achieve higher.
yields or the inappropriateness of the selected seed for the Gao___ !
area. The rate of recovery of seed by ARSG over the last five
seasons is about 15% (see Camara report annexed)..

The Cooperation helps each Tocal cooperative to seed up a seed
granary in the village. From this seed granary, overseen by the
local cooperative administration but managed by a designated mem-
ber of the cooperative, members may borrow rice Seed on credit.

At the end of the harvest, for each 100 kilos given out on credit,
the farmer is asked to pay back 150 kilos. Sagou Adama Ouologuem, .
regional director of the Cooperation when the evaluation team

was at Gao, stated that each local cooperative recovers almost

100% of its loans. The reasons for this high repayment rate, he
says, are clear. The seed does not leave the village, it is under
the control and management of the cooperative members, it is avail-
able when needed, the .gross profit made on each loan ultimately
benefits the members of the cooperative, and, perhaps most impor-
tant, the farmers no longer need depemd on an cutside agency,
gouvernmental or other, to provide seed when-they need it. The vil-
iage seed granaries havg.made them self-sufficient. .

These village seed granaries would seem to be a good idea. What

then is the conflict between the Cooperation and ARSG? The reasons
are these:

- ARSG believes that rural farmers do not have the capacity and
are not sufficiently advanced technically to manage village
seed granaries;’

- ARSG feels that differant varieties are mixed together in the
village seed granaries since farmers are not aware of the tech-
nical importance of keeping them separate;

- Since ARSG and Cooperation policies differ in the matter of seed
d:strib:ﬁ1gn and reimbursement, ARSG will not adopt the Coopera-
tion methods;

- The text of the project agreement with USAID does not allow ARSG.
to set up village granaries either by simply giving out se1ected
seed or by exchanging it for other varieties;
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- There must be a firm delineation of geographical areas in
which the two agencies work. Thus, the Cooperation must not
work in any locations encadreured by ARSG.

Farmers interviewd by the evaluation team were aware of the ARSG
arguments and did not agree with them. They are also aware of
the differences between varieties and stated that it serves

. their interests to isolate different varieties since whatever
might be repaid after one season could well be used the following
year. They naturally want to know what they plant because they
utilize different varieties in different Jocations, governed
mainly by soil conditions and land Tevel. The evaluation team
visited one cooperative village granary and saw sacks clearly
labelled with the names of the single variety contained in each
sack.

ARSG personnel feel they are working at a disadvantage vis-a-vis
the Cooperative because their financing includes no money to pro-
vide start-up funds to establish village stores/granaries. In
this regard, they view the start-up funds given out by the Coop-
erative as out and out gifts. - Farmers in ARSG villages are very
knowledgable about the work of the Cooperative and the benefits
that can b2 derived from setting up a local membership ~-notably -
the village store/granary.  They also know that ARSG has attempt-
ed to prevent cooperatives from being set up where ARSG works

and are resentful of this. In many villages along the Bourem-
Ansongo corrider, therafore, ARSG is perceived as being opposed
to the interest of the ruwa]_population.

Before leaving this discussien, additional activities of the co-
operative movement must be 1isted. Besides sétting up village
stores and seed granarfes, these include: ‘

- technical support for’crop diversification during the dry season,
j.e., vegetable production;

- deve1opmént'of root crops and fruit tree plantation;

- organization of cooperative work groups for dike repair;

- provision of various types of small equipment to fishermen;

the organization and start-up of a pirogue construction workshop;
small hydro-agricultural works, i.e., dike openings, fish grills;
teaching range management principles;

setting up village nurseries for reforestation;

training village health workers; . '

‘- training village para-veterinarians.

The success of the cooperative movement in the Sixth and Seventh

- Rgions is remarkable. The reason seems simple: The intended  bene-
ficiaries are completely involved in planning and management. They
govern ‘their own affairs.
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IV. SUMMARY AND RECOMMENDATIONS
A. RECAP ~

Ve have seen that the project has achieved some of its goals --the
dike construction of compacted insubmersible dikes at two locations,
construction of a new office building, a research and seed pro-
duction facility which will soon be operational, the establishment
of an extension infrastructure, and the provision of some agricul-
tural inputs to the farmer. Further, the Office of Rural Agricul-
tural Construction and Heavy Equipment (OTER), the division within
the Malian Office of Rural Engineering responsible for large-scale
agricultural construction works, was provided with a substantial
amount of heavy equipment for earth-moving and compacting. The same
organization, according to the engineering evaluation, competently
executed a construction contract, overcoming formidable logistical
problems to do so. i

The objective of improving overall agricultural producticn through
an extension outreach to 10,000 farmers in the Seventh Region re-
mains to-be realized. In this regard, the evaluation team conclud-
.ed that the project design was faulty, based as it was on the assump-
tion that the construction of insubmersible dikes would be the key
element in helping farmers augment crop production. Had the land
areas within the dikes been leveled, crop productionthrough ‘water
control may well have been assured. This, however, was not the
case. At the same time, it was seen that the technical package at
the disposal of the exteéf¥ion service was not, given existing condi-
.ions, superior to that 6f*tA& Jocal farmers and may have indeed been
riskier than traditional practices. The logistical difficulty of
the timely procurement of selected seed from Segou and Mopti as well
as the unproven adaptatiop of such seed for Gao conditions has been
a constant problem. The extension agents were thus attempting to
extend recommendations to farmers which both groups, it is 1ikely,
knew were inappropriate. Moreover, because of the mandate of the
project administration and the design of the donor agency, extension
agents and ARSG as an entity performed poorly in comparison with
the cooperative movement which is more in tune with the needs and
exigencies of farmers. Finally, in identifying women and paid
Taborers as project beneficiaries, the design team was completely
off-track, for nowhere were laborers paid for submersible dike re-
construction and women can be said to have benefitted only where
the construction of the insubmersible dikes resulted in much appreci-
ated reduction of the heavy burden of physical labor expended on
hand-built dike reconstruction and repuir, especially when breaches
occur, in which women are obliged to participate.

What we have as a resource on which to build on during the next .
phase is an established administration and an experienced extension '
service. Assuredly, some of the personnel, both office and field,
need to have their skills upgraded. Further, they need to have an
efficacious system to extend, one that is recognized by farmers as
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better than their own 1{n terms of production potential,
gﬁﬁ?gminimizat1on, and therefore better alteynative strategies

and choices:

h xt two years should be viewed as a period of consol {dation
Zu?i:: which %e attempt to assuve the farmer of a crop, primarily
by providing him access to water pump rental, and test and develop
a set of technical interventions proven to fit climatic, economic,. ...

-

ditfons. A continuation for a full project period of .-
F¥sesgg;#;'§ggh1d'be‘undertikéﬁ'ihod1a‘this“two year_ﬁbassg7h; deter-

mined by AID evaluation, achleve laudable results. ~

3

L
RECOMMENDATIONS - | ' ToTTm e
T. Reorientation of ARSG Objective/Role -

The evaluation team recommends that USAID funding to a follow-on
effort of the Action Riz-Sorgho Project be continued oniy with a
revamping and redefining of the responsibilities of the present
Action” "Riz-Sorgho administration. It 1s unclear at this time
whether this new organizational structure will continue to be
called "Action Riz Sorgho" or whether the organization's proposed
functions may be encompassed in an entity of another name (for
example a regional GRM agricultural office closely connected with
the Institut de 1'Economie Rural (I.E.R.) -- and hereafter re-
ferred to as the Agricultural Office). In any event, this organi-
zation should assume the role of helping. farmers assure and in-
crease crop production via traditional methods as practical in the
Gao Region. This offiee's role should be one of supporting research,
providing technical coumse}- through extension, training of extension
agents and executing demonstrations which support extension advice.
Extension agents of this office should distribute no seed, no fer-
tilizers, no fungicides, no herbicides, no poison. They should
not administer credit, ﬁor should they seek reimburéement or re-
payment from the farmer for any commodity. .

The evaluation team beljeves that this change in direction would

help to build reciprocal confidence and respect between Ag office
personnel and Tocal farmers. This would set the scene for later
vulgarization of technical practices which, under similar oppor-

tunities, conditions, or constraints, have been adequately proven
to be superior to _those of local farmers.

At the same time,the Ag-office should undertake research at the new
station -in Bagountie. The intent of the studies should be to
identify techniques, varieties and practices which are better .
than locat ones and acceptable to the farmer. (See Dat Van Tran's,
report, Annex' C.) : . .

2. Dutdes of the Algr'Icunura'l Office/ARS Replacement
n 1ine with the reorientation discussed under recommendation
(1), the evaluation team sees the duties of the Ag office

as comprised of five broad areas of responsibility as
follows: :
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(a) Research --as outlined in Dat Van Tran's research proposal,
studies should be multipurpose in intent. The research program
should {identify the best aspects of the traditional system, It
should test systems utilized elsewhere to determine their suit-
ability under Gao conditions. Research should test local seed
varieties --rice and sorghum. It should examine rice seed im-
ported from elsewhere --both floating and standing varieties.
Field preparation by oxen-drawn plows can be studied at sites
of differing soil conditions, at different times during the
season, and using varfous size plows and cultivators. This
aspect of the research will help determine the possibility

of wide-spread adoption of animal traction by farm famil{es.

The research should be multi-year, to be sure, but. two crop { 'FJ e
seasons should be enough time to tentatively identify a1terna-

tive technical packages for possible extension. Implicit in this

is the recommendation that technical assistance in the form of

a riceagronomist be.maintained by the project, at least for the
first_two_years and preferably longer.

(b)Trainin ‘T Personnel of the AG Office should have a suffic-
ient s level. The evaluation team believes that most of the
material and human resources necessary for improving Ag Office
performance as opposed to the ARSG will be found in Mali; a com-
bination of IPRG, the rice agronomist Dat Van Tran, the Ag Office
heads of training and extension, farmers' knowledge of local con-

. ditions, local engineering expertise with water control and dike
gates, the DECAMA pump repair team, and the cooperative movement's
experience with grass ruuts organizat1on.

The team believes thatthe’ director qﬁ;hgmu_]_tural 0ffice shauld he
sonsored © atend he lhiversitv_qFPittsburgh s pecial ourse of sudy Hr
Francophone Africa development managers. The éxtension personnel
can be given short workshops by research station personnel. At
the same time, individual farmers selected by their peers might
also be invited to attend such workshops. ° .

Contract encadreurs presently working for the project should be
removed from the 1ists of project personnel. However, in not

all cases should they be replaced by monitors. It wili have to

be decided where extension agents should be placed in order to

.be most effective. This might be determined by comparing pro-
duction figures with rainfall amount and distribution. to deduce
those locales where a serious farming effort is being made. Hence,
where rainfall was sufficient. but very low production is suspected
or verified, no extension personnel would work. Nonetheless, all
field personnel should participate in periodic workshops run by the
ARS administration designed to refine their knowledge.

'(c) Extension == project extension personne] should extend know-
' Jedge and techniques rather than material inputs. As suggested
earlier, agents should become technical advisors for agricultural
development at the local, village level. The most efficient use °
of their knowledge would be realized if, as individual agents, they
were gach attached to a local cooperative. This, however, assumes
three Jimportant points --Tirst, that the agents are very tech-
nically competent and generally know much more about agriculture
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than local farmers; second, that local members of the coopera-
tive recognize the specialized knowledge of the agent and 1its
usefulness for their situation; third, that the cooperative
members invite the agent to associate himself with the Tocal
cooperative as technical counsel for agriculture.

Agricultural inputs would be provided, i.e., sold to individual
farmers --whether or not they are member or non-member-- of the
cooperative. These would include such needs --pumps, fertilizers,
seeds, fungicides, hoes, plows, insecticides, herbicides-- as
whatever the technical counselor together with local farmers
might identify as being technically and economically feasiblz
given local conditions.. The fact that the choice of locally-" I
stocked and-available ag inputs will be jointly made fairly in-
sures the social feasibility of the stockpile. The joint choice
of what_to'stock provides an entree for the extension agent to
offer his advice on how to best utilize inputs. A further bene-
fit of .this joint effort will be the development of a greater
knowledge of farmer thinking vis-a-vis advice and inputs.

The evaluation team believes that the attachment, by invitation,
of the extension agent to the cooperative will afford him more
respect among the people he is trying to reach, will make him
more viable and involved in community concerns, and thus give
him better exposure to farmars who might individually or several-
1y request his servicess.. Attachment to the cooperative will,
moreover, involve the agent in collective debate and decision-
making. Equally important, the agent's role as account-keeper,
credit-hawker --almost adversary-- will be abolished. Responsi-
bility for credit management, repayments and provisioning will
fall upon the local codperative. The agent will be able to con-
centrate on teaching agriculture. ‘

(d) Demonstration =-- in their own personal plots, in farmers'
fields, and at the research station, A3 Off ice personnel aust conduct
demonstrations to prove to farmers that the extension advice

so freely dispensed is indeed valuable. Of course, ARSG must
ascertain what it needs to demonstrate and prove. It would, for
example, be futile to demonstrate the use of chemical nitrogen
if all farmers are aiready convinced of its technical effective-
ness on particular crops, but have not yet been pursuaded that
using it is economically rewarding. 1If, as is sometimes the
case, farmers complain that chemical fertilizers encourage the
growth of weeds as much as they do the growth of food plant and
that they consequently gain very 1ittle overall when they con-
sider additional labor effort necessary to combat weeds, it
wouldinot be a wise expenditure of time to do fertilizer demon-
strations. . '
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What must occur is a performance by extension agents on their

own publicized plots. These plots might test or demonstrate
particular inputs or techniques about which the farmer wants

more proof. The plots might simply be a test of extension

agent ability to farm as well as do the lTocal farmers themselves.’
If they cannot, then we are kidding ourselves if we think agents
who cannot or will not farm can extend anything.

Such demonstration plots, of course, will serve as mini-research
centers which, contending with the totality of Tocal conditions
as they must, will feed results to the research station at
Bagountie. At this site, such tests can be repeated and veri-
fied or disproved, under more controlled conditions perhaps

but still valid, and this should help the effort to come up with
a viable technical package.

Other kinds of demonstrations, e.g., the effective .use of animal
traction, production of vegetables and fruits, can also be per-
formed by the extension agent at his community site. The use

of different kinds of fungicide, the treatment of sorghum prior
to planting, and the effects of such would no doubt be welcomed
by farmers. This assumes, we repeat once again, the competence
of the agent on site, collaboration between agent and farmers,
and collaboration between the agent and the ARSG administrative
and research arms. And once again we emphasis that the best
avenue to collaboraties-with farmers will be through the coopera-
tive under their contrei.~—< .

(e) Administration/Finance ==theadministrative s®ction of the gOifice
should be the coordinagor of the research, training, extension,
and demonstration actiyities. It should facilitate the dis-
semination of results obtained at the research station.and in

the field. 1t should have a reproduction unit for printing bulle-
tins, technical or other information for both office and field
personnel. The administration must be responsiple for preparing
quarterly budgets for submission to USAID and for providing suf-
ficient evidence and accountability for the expenditures of funds.
It must ensure that replenishments of operating funds are timely.
Funds must be expended according to the appropriate 1ine item in
the agreed-upon budget and no expenditures should occasion a
transfer of funds from one 1ine to another without the express
written approval of USAID. The Controller Office at USAID must
assume responsibility for instructing budget and fiscal personnel
the Ag Off ice in proper procedures .To facilitate this, the Controller
Office should put together a simple set of instructions, a
written guide which can be translated into French and distributed
to GRM project personnel responsible for finances. The guide
should include instruction for budget preparation, account keeping,
maintaining {inventory records and control --whatever the Control-
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ler believes will be helpful. At the same time, either the
Controller or USAID project manager should procure the simple
French language books from USICA on principles of financial
management and accounting for distribution to the same GRM
personnel.

To reduce recurrent operating costs for the agency, the evalua-
tion team recommends that the numbers of both office and field
personnel be reduced. All extension personnel should number no
more than forty. This number is based on the assumption that

field personnel need be stationed, at this time, at 32-35 loca- -
tions, that a certain number will be 111, on leave of absence,
or on vacation, and also that a rotation of agents through the
office.and research station would be useful for agents to learn
the procedures and probiems of the office and vice-versa. The
evaluation team recommends that along with a 1imit of forty field
extension employees, central office employees should be 1imited

to twenty. This constitutes a 2 to 1 field to office ration.

Note that the office 1imit of twenty includes everyone --chauffers,
janitors, watchmen, in short, all office employees. Research
station employees must be Timited to 10 people, again including
everyone.Tus te AgOffice total employee figure should not surpass
70 people. Should production increases or a tested and proven
technical package justify increasing the number of employees,

such an increase can occur at the beginning of a third project year.

The administrative seg?iqp_;._must also coordinate vehicle use and
maintenance. The initiation of training for chauffeurs.by the

Dutch mechanic, the head of the Cooperative garage in Gao, and

the assignment of specific individual to particular vehicles will

be a further step in the direction of reducing recurrent costs.

Full primes should be paid to each chauffeur who maintains his
vehicle and drives it carefully, otherwise primes shall be reduced in
proportion to the problem. This prime should be paid monthly

once a vehicle has reached the age of six months, or 15,000 kilc-
meters, and only if the vehicle spent no more than one day dur-

" ing the month in the garage, this up to a vehicle age of eighteen
months or 40,000 kilometers. Thereafter, the standard should be

no more than two days per month in the garage to a vehicle age

of 16 months or 80,000 kilometers. At this point, garage time

should be,viewed on a cumulative basis, such as two weeks during

a six-month period. ’ -

The evaluation team projects a reduction in recurrent operating

costs over Phase II. Concomitantly, procject benefits are expected

to increase. This will take the form of expanded rice production.

If project financing can help assure crop harvest mainly thorugh
the provision of water pumps, it is not unreasonable to assume
a 33% increase in total rice production over the best year we know -
of to date (1978-79, 6,200 tons of rice produced). Since some

Y
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8,000 hectares are planted annually and since local varieties
are capable of yielding better than 1,000 kilograms per hec-
tare, we can project a harvest in the near future of 8,000
tons, given decent rainfall and water pumps to get farmers
through any slack rainfall period.

3. The Cooperative Movement:

The reorientation of the Ag Office from ARSG will leave a vacuum in

“the provision of ag inputs. The evaluation team recommends” that the
‘Regional "Cooperation be asked to f411 that vacuum by assisting farmers
. to form local cooperatives, and to érgatg and manage local coopera-

tive stores. )

Previous discussion has described the methods and procedures of the
cooperative movement. Much of its success in the Sixth and Seventh
Regions has resulted from two basic factors: farmers themselves
define and manage their own development needs, and the creation

of local cooperative stores. The former factor has long term rami-
fications for.economic development, the latter brings immediate and
tangible benefits to villagers.

The evaluation team suggests USAID provision of direct fimancing to
Euro-Action Accord for the creation of stores and purchase of initial
stock and equipment. As EAA does, we would consider this amount

of financing as an initial operating grant. No reimbursement would
be expected but the coopBrative would be asked to set prices to
cover all operating expenSe¥“plus a small- profit percentage. .Thus
would a rolling fund for reprovisioning-and financement for other
sorts of development interventtons be constituted.

We would expect the coopéfative movement in the Gao Region to assist
perhaps five villages per” year to set up cooperatives. Since EAA
and the Cooperation already exist in a number of ARSG villages, the
start-up of five per year should mean that the movement will touch
the entire area presently encompassing ARSG during Phase II.

" An important aspect of the cooperative store, as indicated earlier in

this report, is the constitution therein of a seed stock. Cognizant
of the ARSG technical concerns about. the mixing of different seed
varieties, we view the counsel of the extension agent as necessary
to increase farmer awareness of the importance of:- keeping varieties
separate and distinct. :

Each cooperative store should purchase 10 water pumps and 1000 meters
of hose. These pumps will be rented to farmers at an hourly or

daily fee sufficiently high to assure their amortization over three
years. The store must also stock several drums of fuel and enough
motor oil for the pumps. Moreover, each store should have a set of
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tools for pump repair and a cooperative member designated by the
general membership as the person in charge of the pumps. These
pumps, of course, should be mounted on wheels for ease of move-
ment from store to field. Collective purchase of the pumps should °
be executed by the Regional Cooperative Office for distribution

to local cocperatives. Purchase price would be financed by USAID.

At two locations, Tacharane and Bara, the evaluation team recommends
that a wheeled-tractor with backhoe and bucket-loader attachment

be stationed. These machines would be controlTed and managed by
the local cooperative membership. We suggest Tacharane because in-
submersible dikes have been completed there and Bara because such
improvement has not yet occured. ‘

The tractors will have to have a driver/mechanic assigned as the
person responsible for the machine. This person should be appointed by
the cooperative membership. Training the designate will be done by
_the Catholic Mission in Gao in conjunction with Public Works and the
Dutch mechanic at the regional cooperation office. '

Provision of these tractors will be experimental. The object will be

three-fold: (a) to learmn whether such equipment can be cooperatively

used; (b) to see whether such equipment can be effectively maintained

and economically utilized if control of the machine is exercised hy

the cooperatives whose members have a direct, interest in its long

1ife and proper use;(c)™™ learn what effect a reduction inheavy physicaliabor
© - —in this @se dike construct¥on=-.wi11 have on crcp production and human '

health problems. It is intended that the machines, with backhoe and

front-loader accessories be usEd to assist with-dike construction and

repair, and.canal excavafion. The machines are not intended to replace

human labor but to reduce it with machine.power.

The machines will have to be rented--by individuals, by families, by
group of farmers having contiguous fields. Rental fee should be high -
enough, according to projected use, to assure the equipment amortiza-
tion over five years as well as operating and maintenance expenses. .

The recommendation assumes that the cooperatives formed at Tacharane

and Bara may want to rent their machines to farmers at other locations. -
The risk in this experiment is well understood. However, the experi-
ment seems will worth undertaking to learn what people, who themselves
control their own inputs, can achieve in production in this difficult
and harsh geographic area. , -
Certainly, all of our proposals. need to be examined. Their -feasibility
needs to be discussed with ARSE officials, rural peoples, cooperation
personnel, and ministry officials. Assuming such to be a prerequisite,
we nevertheless estimate the financing of village cooperative stores

to amount to the following: -

- (a) Construction Materials: . 2,500,000 MF
Cement, roofing, iron, nails, shelving,
lock, tools:
for construction of an office, storercom
for consumptive items, storeroom for
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pumps and hoses, hangar for tractor,

granary/storeroom
(b) Store Consumables: 2,500,000 MF
(c) Seed Granary 500,000 MF
(d) Pumps, hoses, fertilizer - 7,000,000 MF
(e) Tractor/tools/parts/fuel/oil 12,000,000 MF

USAID's total amount of financing for the cooperative, assuming the
EuroAction Accord can finance the training by DRAFLA,would amount
to $750,000 or about $30,000 per village cooperative over a period
of five years ($1=500MF) at the rate of five villages per year.

The financing needed for the five year period for support of ARSG's
activities remain to be precisely calculated, but should not surpass
$250,000 per year, including foreian technical assistance.

One further aspect of  the cooperative moveinent needs discussion here.

At this time, no significant cash contribution for the start-up of

the described activities has been sought by the cooperative movement. -
However, the evaluation team wishes to ask EuroAction Accord to consider
making a 5000 MF "cotisa_’CT.g”rp:_",_-._requisite for membership in local coopera-
tives where $30,000 financing is provided by USAID. The demand for a
requisite "cotisation" carries the risk of possibly excluding very

poor families from membership in the cooperative-.On the other hand,
clearly perceived benefitg might encourage even very poor farmers to
somehow come up with the "cotisation", particularly if it is seen as

an investment rather than'a contribution. Moreover, a minimum member-
ship requirement of 100 would raise 500,000 MF, a not inconsiderable
sum which would, if pledged, indicate keen interest on the part of
farmers willing to pledge that amount and interact cooperatively.

The broad lines of the evaluation and the team's recommendations have
been drawn. If found acceptable by USAID personnel, they need to be
presented to cooperation and ARSG officials for further discussion,
precision of detail, and final agreement on the plan and its financing,
col 'lfaboration between various government services, broaching the ideas
to farmers.

4. FEASIBILITY OF RECOMMENDATIONS

The evaluation team believes its recommendations to be feasible. We,
will take a brief recapitulatory look at why: '

--Administrative‘gFinanci al: With the load reduced, i.e., the Agq
Office w not have to worry about providing inputs and recovering
“Toans, it should be even more efficient. However, project manager
and controller's office will have to set up budgeting, disbursement,
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accounting procedures, teach them to Ag Office staff if necessary,
and thereafter require that they be foﬂowed, ‘

--Technical: Concentrating the efforts on research, extension, and
demonstration in concert with the knowledge, experience, and concerns
of local farmers is a step-by-step approach. The primary purpose of
technical counsel will be to help farmers be assured of a harvest,

and next to improve techniques, thirdly to suggest changing or
replacing techniques. No -suggested change in traditional techniques

is foreseen during this Phase-I11 of consolidatfon. Such can only
occur when the applied research has produced results which may consti-
tute a technical package worthy of extension to the farmers, that is,

a package better than their own. The research will accordingly have
to focus on many aspects of crop production--including labor availability,
requirements, return on investment, alternative avenues of investment
of time, labor, finances and not simply the agronomic ones. Much )
crop assurance will come from the availability of diesel-fueled water
pumps which will help farmers nurture young piants during periods of
slack rainfall. The proposal for provision of tractors with backhoes -
and front-loaders is admittedly risky in many respects but is intended
as experimental in nature. Assuring the ability to keep the water
pumps running is less risky, since both the SECAMA and the regional
cooperation have pump repair units who can train the pumpist selected

by each cooperative. -

. e e ed

--Social: Because in the reorientation_of the project, farmers will
be involved in a development dialogue and be able to exert greater
control over their own development and destiny, the evaluation team
considers its recomrendat¥ons socially feasible. "Indeed, in our
scheme, little will happen unless farmers want it to. The mutual respect
and confidence that should develop between project personnel and. :
farmers can only encourage expanded crop production through collabora-
tion. Creation of local cooperative stores will be an important local
achievement, bringing tangible benefits which will also encourage
agricultural production. Finally, the recommendations seek to make

more farmers more independent, given them more power, and reduce their
dependency on government agencies.

[

--Economic: The evaluation team sees not only increased econemic
activity, but substantial benefits derived by farm families. These

will consist of better rice production with greater assurance of adequat
harvests, thanks to the pumps, and reduced commodity and equipment costs
achieved through the opening of local cooperative stores. The added’
value of the increase in overall rice production aione, projected to

be at Teast 3,000 tons by the evaluators, will have a significant

effect on farm family income and nutrition.
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--Logistical: The remote locations of Gao vis-a-vis Bamako presents
logistical difficulties for delivery of project commodities uhich

must be purchased. For U.S.-made or other foreign commodities,

the evaluation team suggests shipment through the port of Lome via
Niamey directly to Gao. By-passing Bamako--as well as the ports

of Dakar and Abidjan--should result in quicker delivery of conmodities.

We recommend that American equipment be ordered through local distri-
butors. This' relates only to pumps and backhoes. Another possibility
may be to purchase French manufactured items where the French concerns
are subsidiaries of American companies.

To further minimize logistical problems, we have left the decisions

for most provisioning to local cooperatives (except for pumps and tractors
which will usually be able to procure much more efficiently than GRM
agencies. o .
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The schema is thus as follows:

(a) Action Riz-Sorgho Gao
Administration
Training
Research
Extension
Demonstrations

(b) EuroAction Accord
L.ocal Cooperatives
Cooperative Stores with

-primary goods
pumps and hoses
seed
fertilizers
poison
fungicides
mechanics’ tools
fuel
oil



14 ANEX A

Fabruary &4, 1981
ADO/CROPS, Brahima Camara

Evaluarion of tha Activities of Action Rir-Sorgho ragarding
} " Agronomic Practices, Water Control and Management -~ Project 688-0206
THRU : ADO/CRUPS, Mr. Xurt Fuller

A/ADO/CROPS, Ms. Gail Shands

A

iote: ° My first comment is that the evaluation tean should have includad

® senlor rice agronomist with agronomic expertise and exparience in
developing, testing, introducing and evaluating the technical inputs
to small farm systems.

I, Perhaps there would be no need to take up the definition of this
project once more, but I think it is Simperative to remind everyone
of tha reasons which motivated its creation.

The reglon of Gao has suffered from the drought that started in 1968.
According to the data gathered, one can only snvisage irrigated or
post-flood crops profiting from tha watar of the Niger river, the only
river in the area. The proposed improvements simed at building insub-
marsible dikes and digging of cad®ls vhich would help in regulating

the inception of the submersion 1u*thé plains and in protecting the rige
plant against fish. The expected result is increased production through

better yields and large acraage. .-
‘ ‘
Toward these objectives, the project has included four major interventions:

1. Improvement of rice sutput on an area of 5,000 ha, through the intro-
duction of-lmpreved-auvd-treated-seeds, better agricultural practicas
‘and the reinforcing of existing submersible dikes by manpower, and
the installation of wvater gates and fish scraens.

2. Improvement of rice production on a supplementary sraa of 5,000 ha
through the construction of insubmersible dikes with earth woving
nachinery, and installation of water gates and fish scraens.

3. Iuprovement of sorghum ouvtpu on 3 300 ha through the traatment of
seads , and

4. Establishing a research center to test new varieties, agriéult.urul
practices and fertilizer doses.

- The measures of project achievemant are: annuaJ. cereal production

in the Gao area increassed by 3,750 MT/year; and improved varieties

sud practices were introduced to 10,000 farmers. The PP estimated
production of all cereals within the area servéd by ARS to ba 10,000 toms.

— -
r
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I1. Prograss towards achisving these goals:

RICE - Araa Cultivatad (in hectaras)

Year Total Acreage Improved Seads Local Seeds
" Sown Harvestad Sown Harvested Sown Harvastad
76-77 - 6261 1245 1093 - 5166
77-78 - 6950 3500 1799 - 5151
78-79 8890 6688 1198 805 7692 5883
79-80 8060 2105 1213 713 747 1392
80-81 7142 - 1375 - 5167 -
RICE - Production (in MT, basad on area harvested)
Total Production Selectead Seeds Local Seeds
76-77 4295 VNIA\, 678 3617
77-78 4776 1160 3616
78-79 6173 . 820 5353
79-80 2828 964 1814
RICE - Yield (o kg) -
- i .
All Varieties Selactfed Varieties Local Varieties - =
76-77 686 ~519 -.~ 200
77-78 687 & 644 70]
78-79 923 1018 910
79~-80 1338 1353 1324
Observations: .
1. Acreage: ,
Using 1976/77 campaign as a base year, the acreage for local vnr:hty 3
rice decreased by 0.29% in 1977/7B, and by 76.33Z 4n 79/80. Unfortunately, 1
this reduction is not due to giving up local varieties in favor of §
salected varieties, but only to the low frequency afid bad distribution e
of ratnfall. g
For the same periods, the acreage in -eicct-d vﬁrhd.u increased LT ;.
by 64.29% in 1977/78 compared to the first campaign of 1976/77, but S
decreased significantly by 55.25% 4n 1977/78 and 11.42% the following - ;
year. v

These f{igures depend on the timely and adequate supply of ond-.
The 1977/78 campaign proved to de good thanks to an adequate supply
of seads from the seed producing centers and, consequantly, the acraage
incraasad. (mn the other hand, 4in the fouoving year, the farmers ran
out of sead. ARS which was their only hope to get seeds, did not have
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sufficient masns to provide it to them.

2. Yield:
Yiald has increasad both for local snd »zlectad varieties. The
prograssive incrasses are as follows:

Local varieties: Using 1976~77 as a base year, the yield remains
unchaunged in 77/78, but increased progreassively by 30% in 1978-79 and
by 89% in 1979/80 thanks to their hardiness.

Selectad varieties: The yields 1in 77/78 and 78/79 ware lower than
«..08e of the local varieties due to their inadbptability tc the environ-
mont anod also bocause of bad cultural practices and poorly trained exten-
sion agents. The selec ed varieties had higher yields as comparod to
local ones in the third campaign (78/79) due to improved technical
practices, more experience gainad by extension agents, dike construction
allowing the control of the flood, and watering of seedlings with motor
pumps.

The decrease in 78/79 and 79/80 1s due to bad production in thess years.

It seems that the figures given by ARS are lowar than they were ip reality
(becsuse notdistinction is made of farmers vho use thair own seads which
can be selected seed as wall). Anyway, if ve compare the total number

of gsupervised farmers and the farmers using selected seeds, it bacomes
evident that the ARS project is far from reaching the goal assigned ip

the PP,

- b
Year No. of Farmers using _No. of Farmetz

seledted Seaeds ~ supervised -

& ‘

76-77 1581 B
77-78 2947 8141
76~79 2083 11539
79-80 1425 _ 7£9¢
80-81 1858 (Bnn not fncl.) 6400 (incl.' 3481 for sorghum)

In this table, the only corract figure concerning the number of farmers
wupervised is the last one (which represents 64X of the project goal).
The prior figures had been doubled, i.a. counting 2 for a single farmer
vho cultivated both sorghum and r:lca)

Recuparation of seeds:

There 13 a2 157 intersst charge to the fa.rn;er for seed for one campaignm.
The racuperation of these seeds proved very poor, as shown by the table
below: .
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Yaar Soeds in Tons Recuperation Ln Tous
76-77 94.500 -
77~78 135.500 20.566
78-79 89.100 50.769
79-80 108.400 5.281

80-81 108.740 -

Situation of Othar Inputs (Fungicides end Fartilizer)

Year Phosdrin (1) Thioral (boxme) HOH (kg) Ures (kg)
76-77 - 2677 - 880
77-78 - - - 6230
78-79 - 6822 12,140 5100
79-80 5 9205 2,595 - 2108
80-81 - 21701 5,656 1959

The use of fertilizer is experinental because the farmer does not
exactly know how much acresge will remain definitely productive, he
". !dou not as for fertilizar,

SORGHUM

———

Year _ Area Sovn (ha) Ares harvafted- (ha)  Yield (kg) Production (tons)&

76-77 - 500 — 420  _ 210
77-78 - 1803 469 847
78-79 1953 1587 - . s12 " 815
79-80 3629 1958 455 851

80-81 3676 3374 &Ld4 1932

It wvas not possible to determine the area treated varsus the area not
treatad. The only figure gvailable is the smount of fungicide utilized.
Though this awount 4is for both rice and sorghum, it shows how widely this
technical package has been accepted.

Yhe analysis shows that an increase cf 136Z, 2437 and 7107 was resched
respectively in 78/79, 79/80 and 80/81 compared to the base year 76/77.

The acreage incressed progx~ssively by 2602 4o 77/78, 218% 1o 78/79,
291X 1n 79/80 and by 574X in 80/81.

This last figure bas reached the project goal (3300 ha of sorghum).

But unfortunately, the yield remained almost unchanged since the first’
cazpaign. The outbreak of Aphis sorghi{i (plant louse) with a subsequant
decrease in yield as of the 78/79 campaign illustrates that the fungicides
usad in the area are only specifically against black rust. 9




The increasse in production cowes from the arsa made available for cultivatfon
by the dike construction, 1.a. the area planted to sorghum was greater

than for rice in Tacharane., Hectarage cultivated is linked with timing

and the extent of the flood and flood recession -~ which 1s now controlled
due to the dikes.

Dike Constructionsand Research Center

The insubmersible dike construction began in April 1979, Presently, two
plains are protected by 17 km of dikes, 1300 ha in Tacharans and 678 ha

in Gargouna. This total of approximately 2000 ha represents 40X of the
target set in the PP. That of improving rice production on an ares of

5000 ha through introduction of selected and treated varieties of rice seads
and reparation of the existing submersible dikes with hand labor has been ini~
tiated. Reparation of existing dikes by hand has taken place in an area
that will imgprove rice production for about 3000 ha. With the delay 1n
dike construction and digping of canalx (2 years behind schedule), 1t is
not realistic to expact that thas project would raach its targets. These
canals are very important to corract the irrigation system, particularly

in Tacharane. Logically, water should emter at the highar ground level

and flow down to the fields by gravity, however, the system installed at
that site &s exactly the reverse.

The ramaining fourth intervention, the installation of the field resesrch
station, was undertaken last year, almost four years behind achedule
accoxrding to the implementation pl_ﬂE_‘c!_i‘ the PP.

II1. DISCUSSION

In hindsight, some obsarvations cangbe made, namely: .
- ARS has suffered from insaofficient funding and poorly tined funding. °
~ There was no separation of credit funds and operating funds.

= The dike constructiorn has expsrvienced a serious delay. The dikes
ars not protecting the right part of the flood plains, especially in
Gargouna) .

~ The working relationship between ARS and Génie Rural or OTER has been
less than effectiva.

= The research center has just begun operations, almost at the end of
the PACD.

= One two ‘traineas have completed an ll-week course in lgrlculthral
extension.

~ Even though these trainees are not in a position to conduct training
of the remaining extension agents, technical assistance needed to
support the prograns has not been on the 1list of project priorities.

ey -
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~ The work load (rate of production technicians to farmers supervisad)
vas marked by the availability of one a small mumber of "agents da base”
w wvho had ¢o axacute the majority of extension work, These agents ars
the ones vho actually work with the farmers, showing then the ixproved
cultural practices. Unfortunately, their number is too lov to affec-
tively dissenminate information and thereby impedes extension efforts.

- The technical package offerad is very poor (1.es. the fungicide used
for secd treatment is not adjustad to the conditions existing; ubnnu
of plovs; unsuitable improved variaties).

~ The project is supporting unsconomical journeys to and fryom Mopti-Segou
to supply farmers with improved seeds, and has never baen able to gat
all of the seeds needed from any single source (OpErstion Riz SEgou,
Opération Riz Mgti, or the multiplication farm at Babougou).

Rscommendations

In viev of all of these problems it appears that the beneficiaries bave
no voice 1in project decisions and no leverage in case they may judge
decigsions or actions to be unwise. AID must maka a concerted effort to
improve communication and give full powers to the farmers in the dcdli.on
waking.

With the delays in 4mplementing ti®work and the absancs of canals which

vill ddstribute the water in the p1fldy,. it is not realistic to expect

the project to reach its targets on time. A third dike inside the phin -
and several canals are needed to correct=the error in the irrigation systanm
installed in Tacharane. i ,

ARS ghould take advantage of the priéximity of the wster table by digging
one or two wells along the edge of the field and grow seedlings (as 1is the
case of the wheat producers in Diré).

In conclusion, AID on timely and project specific work plins.

Technical assistance is very important in developing opportunities for LA
production increase, for devising techniques and evaluating them in terns
of vsefulneas to the farmer., This is nacessary as the level of the
technical package which directly impitges upon both total production

and productivity is very low.

Seed trasatment - though it is the most widely acceptad of the recommended
practices, the project has not yet been able to provide a large range of
fungicide to protect the crops against pests.

Use of plow -~ As the rate of this practice is not significant, training
and counselling by the Direction de Machinisme Agricole should be smphasiged
as well as the creation of an animal traction training center.

ca i et e g B cwe @ Mg



As for the use of improved varieties, it must be notad that the selacted
sead varieties have growth cycles vhich are longar than those of the tra~
ditional varieties, and inspite of their genetic potential, are not wall
suited to the area because the long cycle increasas the chances of loas

to birds and insects. 1t ia,therefore,necessary to establish & seed
nultiplication farm in which selection from local varieties is made which
then might prove to be suparior to the local varleties in gensral uss now,

The rzceptivity of the farmers to the 1ntroduction of new improved practices
depends on their having the needed capital for acquiring the equipment.

But iu wost cases (e.g. the last amandment), the credit funds have besen
used for meeting operating expenses of ARS. I propose that in the future-
AID will make sure that a credit systes be ixplemented as foressen in the
anendoent., '

cc: ADO
DIR/DD
PROG

'.



Furthar Techuical Information om Action Riz-~-Sorgho /GCao

The northern part of thes zone Gao-Bourem comprises an area of 3000 ha
exploitable without insubmersible dikes in comparison to the area
betwvean Ansongc and Gao which pomprises around 6000 ha in the Hausa
Plain alons. Some production data, addad to the receptivity and loan
recuparation problems led mea to propose that ARS concentrate ira man-
pover and material im the scuthern xzona.

Comparison of Production:

Southern Zone - Northera Zone
Cargouna Tacharane Forgho  Moudakane
1978/79 :
RICE
—Area sown (ha) 1009 663 1415 1288
—Area harvested (ha) 937 649 529 171
~¥ield (kg) 1281 645 1236 904
~Production (tons) 1201 419 654 1059
~Transplantation (ba) 42 60 149 . 487
1979/80
———— B .
~Arez sown (ha) 1030 e.-i 713 1644 - 1354 -
~Arsa harvested (ha) 247 - 297 . 32 305 = . =
~Yield (kg) 1392 1946 714 920
Production (tons) , 344 579 22 280
~Transplantation (ha) 18 & 100 111 ‘517
1978/79a
SORGHUM
~Area transplatted (ha) 90 420 148 162 T e
~Area harvested (ha) b | 410 148 162 ° -
- Yield (kg) - : 266 582 331 308
~Production (toms) 0.266 239 49 50
1979/80 .
~Area transplanted (ha) 136 700 516 - 384 - .
~Area harvested (ba) 98 339 401 85
. = Yield (kg) , 3 ‘ 886 188 32
~Production (tons) 369 300 75 2

——— .




o

Pollowing are obsarvations and information I gathered in Niger which
might be useful in planning for ARS:

Relationship betwean the "GMP" and other services:

These sarvices ara: UNCC (Union Nationale de Crédit et de Coopération)
CA (Centrale d'Approvisionnement)
CNCA (Caisse Nationale de Crédit Agricole)
ONAHA (0ffice Hational des Aménagements Hydro-Agricolas)

'fin dcvel pmat policy is as follows:

The %.ove wunages the lands for fres urilization by farmers.

- taud whoda the irrigation system is entrusted to the ONAHA which
¢z bs. kv e, to our rural development organizations. This office not
only supe-v.l:es the construction works but also assures extension of
egrl=attucct practices thanks to the existence of its infrastructure and
deo0l sment ivisions. It serves also as the intermediary betveen the
furssm8 25, the other organizations mentionsd above, as follows:

- The i7:C which deals with
- (@ orgrairation of farmers into cooperatives .
~ the wopperative promotion and training
~ the procurement of agricultural inputs through the CA (Centrale d'Appro-
visiosnement). -
- Tbhe CNCA is a bank subsidized by'-r_h.:. state. When a cooperatiye is .
formed, the regional office of the ORAHA writes to the CCA to open &
credit account for the cooperative. - ,
- /7 .
The cooperative expreses its needs for onme agricultural campaign by
using purchase orders countersigned by the Regional Office of the ONAHA.
All orders duly executed by the pres¢dent of the cooparative and the
director of the parimeter (ONAHA) are collected centrally and sent to
the UNCC which delivers and sends an iovoice to the regional office of
the ONAHA. After verification of the services rendered, the regional
director of the perimeter (ONAHA) issues a check signed and countersiguned
by the presidentoof the cooperative. This check is cashed directly by
the supplier to the CNCA where a credit has been established in the name
of the cooperative.

The recuperation of loans is then made by the bank with an intarest
chirge which is very low, ranging from € to 12Z.

The exprassion of needs in form of purchase orders serves to calculate
the fees, but on the average these fees are in the oder of 50,000 F CFA.
In summary, the role of the ONAHA consists of the following: .

~assurance because of complete control of the water (6,000,000 F CFA to
3,300,000 F CPA per hectare) - St



~ extansion agents (2 to 33 agents per perimeter)

-~ organixzation of farmers into cooparativas

~.training of agents and gself-~tesching of farmers (of tachniques
passed on through the cooperativas).

Other information gathered with respect to management:

The distribution of land: -~ 0,15 ha per user
- pr!.ority is givan to former ovnera after .
which come the neighboring farmers.

The usage contract batween the ORAHA snd thas farmers, as vell as the
management conditions betwean tha govarmrment and ONAHA are as yet in
the plannkg stage.

Rotation ~ There 1s no rotation (rice is planted upon rice), the following
varieties ars employed IR 15/29, IR 122, IR 15, Chinese varietias and
ds Gaula (floating rice variety for low fields).

Basic seads and nursery: The farmars are not alloved to have their ovm
nurseries (seed beds). All the surface is cbligatorily transplanted to
rica.

Mechanization - Labor: At first tractors vare used which are now raplaced
by animal tuctinn bacause of the high cost of the
tractor tengd‘__u 000 ¥ CFA/ha as compared to
animal traction (oxen) ~ 8,000 P CFA. -

The price of the plow is lubsidigcc_lz 8000 F CPA.

Harvest: A threshef is amortized in two years (the price is
20,000 P CFA).

Irrigation: made with the help of an electric pump; .
e exsmple - for 45 ha, one pump of about 30 CV
with & delivery of 1500 m-/hr 4s installed.

Types of perimetars in use:

Thers are only twvo types in axistence - the basin type of which the
total manometric height is sbout 6 m ~ and the terrace type of vh!.ch
the total manomstric height is ubout 20 m. .

Rty .,
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Recovery of Seed Loan for the last Campaligm:

Southern Part Northarn Part
Tacharane 1920 kg Moudakana 130 kg
Gargouna 770 &g Forgho * 104 kg
Anaongo : 604 kg
Bara 1853 kp

Gao 60 kg

Some important points have to ba noted:

~ the yield of rice in the southern part has baen increasing or at least
remained constant during the last two yaears (in Gargouna and Tacharana

there 1s an iucrease of 963 versus 1669 kg, in Moudakane and Forgho
the yiald decreased from 1070 to B17 kg).

The same observations was noticed for sorghum as well:
in Cargouna and Tacharane the average yield increased from 424 to 628 kg;
in Forgho and Moudakane ths yield decreased from 319 to 110 kg.

- The conceptualization of the approach.

g
As have most "OpEratinns", ABS has.also adopted the "pilot farmer
approach” as a means of rsaching the farming population. The following-

chart shows the organization set up to rgach the 'flmn lround diked
areas $Which I visited in Niger:

!

Development Committee

bffice of the Committee: Pré#sident, Secretary, Traasurer
' plus Director of the Perimeter

f£fice of the R (Groupement Mutuel
de Production): President, Sacretary, "Encadraur"
plus 35 delegates per GMP

eprasentative of the Administration: "Sous-Préfet”, Chief of
" Saervice...

P Y

]
Managemant Committee
]

]
| Bureau of Dev. Committee!
Bureau of the GMPs
"Encadremant UNCC

5]
’
L]

/ \
GMP 1 GMP 2 P 3
|0£ﬂ.a: Pres. Secr. Endad, ‘
{5 delmagataes, i

i Water Guards, Pilot Farmers




<e ANNEX B

TECHNICAL EVALUATION
PROJECT ACTION RIZ-SORGHO (688-11~-130-206)
(Draft from Partisl Notes)

I. The Project Design

USAID fuoding of the Action Rix-Sorgho project was based on the
following investment aquation (see Logical Pramework, p.3 of PP):

Inputs - Qutputs
1) Capital 1) 5000 HA of rice, partially
a) Dike and gate construc~ protected with yields of 900
tion KG/HA
b) Improved saed and seed 2) 5000 HA of rice, completaly
protection protected with yields of
c) Band tool purchase 1300 KH/HA
d) Field Research Station 3) 3300 HA of sorghum with y:l.cldl
2) Technical of 600 KG/HA
a) Staffing 4) Annual village demonstrations
b) Admin. Support of techniques
¢) Training

d) Demonstration
This equation was faulty bot_ﬂ'_i; _its conception and its application.

First of all, this mix of capital and human 4investment simply will
not affect the substantial increases in c@teal production desired. Dikes
and control gates can ameliorate onky one extreme of the flood-drought
cycle. By moderating the rate of the water's rise and fall, dikes and
gates can assure moisture to both crops over a longer and later period of
time than the precipitous rise and fall of the river normally allows

.Protection from R:Lzophage fish is also improved. However, only small
increases in yields and acreage can be expected since the dikes and gates
do not assure moisture during early rice and later sorghum growth.

With suck sparse (300 mm) and sporadic annual rainfall, farmers must
have the ability to guarantee moisture to seedlings as well as transplants
for strong first growth prior to flooding. The scenario described in the
project paper (The farmer "....will be able to shift entirely from broad-
casting to transplanting with rising water", pg. 7) is not feasidle. In
most cases, weak trmsplantl simply cannot take root and Le_gin growth ‘with ]
rising waters in the absence of rain. Nor can farmers dehy planting by
the gix-week period suggested, extending harvest well into the dry seasgn
when grain-eating birds are flocking zlong the river's verdant baunks. _

Improved seed and seed protection have been responsible for a small
increase in rice and sorghum rields. Testing and selecting new varieties
through field research will v Jloubtedly be productive by augmenting this
increase. However, even the ghest yielding varieties and best protected
seeds will fail for lack of s reliasble system of water management to
insure moisture during the most critical growth periods.
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Although sufficially appropriate, the human, "technical" input was
also inadequate to achieve higher production. Farmers need the primary
technical services of small-scale construction assistance and pumping
technology. They stress these a8 fundamental needs (gsee reports by Walker,
1978 and Putnam, 1978). Such services can be cost-affectively and reim-
bursably provided through a works section and associated credit scheme.

The success of other tachniques will depend on the introduction of basic
water mansgement on these plains., The project paper, in listing an agrono-
mist with a water resources background, an irrigation engineer, and agri-
cultural and construction techniciamson the Projaect Staff (pp. 22 and 24),
grossly exaggerates professional titles. "Excellent performance.....
exceptional ability... blend of talents..... fully adequate...." are not
staff descriptions, but blind overstatements. Neither the Project Staff
nor the Project Management are technically trained or focused enough to
meet the needs of the agricultural situation.

II. The Project

Personnel: The ARS Staff is basically unchanged since last year.
However, the former Assistant Director has become Director (having
directed the project and interim often in the past). As confirmed in
ARS's annual report, the present staff lacks the competence to carry
out a program of improved agricultural techniques. Especially weak are
the critical sections of rural works (construction and maintenance),
supply (motor pool and pumps among -ether responsibilities) and training
(animal traction, etc.). During a-ruént visit this.was evidenced by:

- The inability to install or to comduct a :;st program on an
animal-powered flow pump; .

/

Over half of their motor pumps lying idle and non-operational;

‘Pailure to respopd to farmer's requests for small dike construc-
tion and pumping services;

Infrequent and inept animal traction demonstrations;

Supply rooms in disarray;
- Many project vehicles either disabled or in poor repair; and
= Absence of records on comnstruction costs.

This lack of technical ability is exacerbated by the failure of the pro-
ject's direction to give priority to technical needs. Within the project's
managerial framework, engineering and logistics aze generally downgraded.
Furthermore, ARS=-farmer relations appear strained. The attitude of
ARS Staff towards the farmers borders often on contempt. Both central
and field staff on several occasions stated the need to oblige or even
force farmers to follow ARS instruction. Yet, the staff did not know spe-
cifically vhat agro-technical package to introduce nor how best to intro-
duce it in consonance with farmers' interests. Illustrative of this
extension service~farmer relationship was ARS's reluctance to change the
dike alignment to better suit village needs before actual construction

and the difficulty experienced with farmers over operation and maintenance



of the system.

And yet, when asked about the most pressing project neads, the naw
Director replied with construction of extension agent housing, a more
independent (from AID) accounting procedure and greater choice of commo-
dity purchase.

Facilities: With its limited enginearing raesources, ARS has been able
to build seversl small field offices as well as a main office. The field
offices and storerooms ara adequate, but suffer from poor design (poor use
of space, ventilation, and lighting).

The succesaful, if delayed, completion of a new office building
should ameliorate working conditions for the central ARS Staff. However,
no improved facilities or renovations are underway for either the enginesr-
ing or supply sections, another indication of the low priority accorded to
technical and logistical operations by ARS management, Futura plans
include the reconstruction of sn abandoned, dilapidated structure as a
Director's house and an office for the engineering section. No cost
figures were available for any past or present coustruction.

An adequate facility. for a.strengthened works sections would include - .
offices for the engineer, the surveyor and their secretary, a drafting/
design room, stockrooms, & supply warehouse and a garage with parts and
tool ntorage. A strong operntionn%fi?g&éon is a priority for a functional
project. . - .

Works: A detailed technical evaluati®n of the flood control works
financed by this project is found in¢an earlier report, relevant portions
of which are annexed. The significant points are as follows:

1. The scale of the major works was too large and ambitious; the
works strained both USAID and the- contruetion—-eontractor's (OTER's) capa-
bilities, are beyond ARS ability to operate, and are not immediately
relevant to farmers' needs.

=2 cted farmers had little (and then, only after '
tion) involvement in Tuction of the large works, due in 1’
part eviously mentioned scale o

3. Both the engineer (Genie Rural) and contractor (OTER) proved them- .
selves competent to deisgn and construct such works. Again, mistakes vere
for the most part due to overambitious scale of the undertaking. OTER was
invaluably assisted by $600,000 of AID-purchased earth-moving equipment.

The development of the capability of this construction organization, is a
most cost-effactive investment in Mali's agricultural sector.

4. ARS does not have either the operational or technical ability to
follow the construction of such works, to maintain them, or to design and
help construct smaller flood control works.

OTER's current construction of the research station at Bagoundie
is disimular from last year's in that both more time is allowed and more
precision demanded. The latter is causing some difficulties since OTER
has less experience with intensive, controlled irrigation systems. More-
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ovar, the ARS Staff did not appear tn understand the system, nor have the
ability to oparate it. No ARS Staff member has bean following the design
and construction. And, initial tastes in the submersion perimater were a
total fallure for lack of ARS follow-through.and interest. Saevaral yaars
of technical asszistance and training will be necessary to assure operation.

Equipmant: A tour of the ARS garage, warshouse and storags rooms
claarly shows this organization's lack of tachnical management and compe~

tenca. Thnse-ls-siuply-oo dancnsrratad —aricrity iaterest—itmr-operstions
WM‘%’W.WW-
tural-equipment. tor pumps are particularly critical due to heavy

farmar demand for reantals during early rice growth. However, the ARS
office at Tacherane which in principle serves approximately 500 flrmgru(?)
(check ARS statistics), had only two 6HP pumps of which only one was =
operational during the planting seawon. Gargouna's office had three 4-5HP
pumps, but only one was rentaed out (one broken and one "too heavy" to mova).

Y.
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Marck 27, 1981
Conmlting Agronomiar, ARS-Cao, D&t Van Tram \\_&L

————"

Prisary xeport ou the activities of
Action Rizs-8oxgho, Gao

ADO, Mr. Myrom G. l-ith/

CMPE, My, Xurt Puller
CROPS, Mr. Msurice FVlexing -

The primery rsport an Action Riz-Sorgho (ARS) is prepared for & period
from 2/11/1981 to 3/20/1981 bused om fisld trips, discussioms with
‘parsons, and ARS reports. ’

Yollowing are the cbsaervatisns and suggestions on:

1. Achievememt of the Project
2. Tacharaas and Gargouas cases
3. Crep situation- e .. )
* & IExtension works - -
S. Agricultural research_station

1. ACEIEVEMENT ®F THE PROJECT ‘

According to the original project paper, by 1979 total anmual cerssl pro-
duetion in Cao area would increuse to about 3,750 MI/yr and new variatiss
improved practices would be introducad to 10,000 farsers by (1) ecomplstMy
protecting from Lhood 5,000 ha. of rvica by imsubmersibls dikes amd wsing
improved sesds, cultural practices with a yiald of 1,300 kg/ta. (2) par-
tially protacting from flood 5,000 ha. of rice sud increasing yisld by
900 kg/ha., and (3) increasing’ to 3,300 ha. of sorghum sad weing treated
cesds with yisld of 600 kg/ha.

Although ths construction works were dalayad mora tbhan 21 ysars, abomt
2,600 ha, of lend at Tacharsne and Cargomns (52X ares targst) are pro-

., tagted by 17km iwmersible dikss. The clemning work for cansls has mot bam

conpleted until July 1981. Agricultural Research staticn has been built
(dikes and cansl systems only).

Ths goals of the Project were partly attained. According to the mms‘
of ABS, grain ylelds of rics rsachad 1,338 kg/ha. in 1979-1980 crop and
1,865 kg/ha. in 1980-1931 crop (dwe to good raimfall). TYor sorghum, the



planted hactarage occupied 3,676 ha. in 19830-198l. Howevar, the objectiva
warifiable indicators did not go along vaery well: (a) the amount of an-
oual coreal production did not incresse as much as 3,750 MI/yr (except

for the last year crop), (b) 18X rice land was: phnt-d with improved va-
rieties 4n 1980-1981, (c) average grain yield of sorghunm did not change
at all (428 %g/ha in 19801981 crop), snd (d) rica production was graatly
flnctusted from 6,173 NT of rice (1978-1979), 2,828 MT (1979-1980) te
10,596 MY (1980-1981)., ZXven at Tacharane and mrgma vhure dfkes and
cxnal systems were iostalled, the cxop successfulnass stil] ralfes on Tain~
fall aad flood c-aditions.

In genaral, the project has mot achieved coupletely.its plammed purposas,

1t has nade soms crntribution to tha regional developnent yet; but the
efficiency of the Prujact is not greatly satisfactory. The main tmason

for that is tha woris requived to mest the goals hava not besn completad yet.

It is possidle to satisfy ths entire project goal and improve project af-
ficien.y for flooded nrea by completing tha following 2 steps:

{1) coutrol flood and supply water efficiently (constructing
dikes is mainly for flood _.cntrol).

{(2) change crop systea.
The project is now being in tb‘.':ﬂ,p_pt step.
Suggestions: The project would be continued with new dirsctions:

(A) concentrateiworks on the pilot project (a part of
Tacharane propesed) in which the abovs staps have to
be coupleted (see below ~ Tacharane and Cargouns easss).
Then the project will expand to mnother araa, stsp by
" step with experiences gained from tha previous work.

(B) Strengthen the axtension system of ARS, expsnd their
works to mors farming, and cheosa priority ralatod to
the important local constraints which are faced Yy the
nore average soall farmers im the interventiocn area.

II. TACHDARANE AND GARCOURA CASES

Dike construction was started at Tacharuna &n March 1979, at Cargouns

3 mouths letsr and was terminsted in Amgust 1979. The system of canals
bas not baen finished wntil July 1981. The tual cultivated arss protected
by these dikss is about 2,600Cha., with 1,285 ha. of rice and 350 hs. of
sorghun cultivatad in 1980-1931. Although rice production was not stable
due to unusval climate, local farmers recaived u-nbmﬂ.uimzhcm-
ctnctien works in ths last twe yaars:



1. The cultivated amea of sorghum 4ncreasad from 411 to 902 ha.
1
2. Tb-;-;?ggd and rizophage fish speciss wera mostly controlled.

Thess two factors only could mot contribute to the significant increass

in the cersal production, sincs (1) farmers atill practica the sama crop—-
ping pattern, i.e. floating rice st the low land snd sorghum at higher land;
tharefors (2) they grow ons crop a year, (3) crop success is still detar—
mined mainly by the unpredicgable factors—rainfall, flood— and (4) cul-
tural methods are not changed ruch, o.xcapt for selacted varisties and
trasated sesds.

If the objectivas of dike construction wers to gegulate the flood spaed
and control ricey eating fisk, the project ware schieved. MNany pecpla
have such thought. Local farmers at Tacharans and Cargouna ars really
bappy with new dikes that ars bigger than the 0ld onas. Consequently, it
.18 suot surprising that all canals in the projectrgo from highest land to
the lovest land (or basin) aiming at the conduction of watar from the
Figer river to the field and/or fron the basin to other parts of tha field
under flooded condition (not for Arrigated crops). Under such a situation
ths axploitstion in dikes and canal systems for increased production of
floating rice crop could not obtain great efficiency.

o

SUUGESTIORS s e

= Method 1: Pilot Project — - -

It is necessary to have @ 1 pilot project to prava the marimm benefit
that could be gained from invastment in dikes and canals.

Actoally, with the existence of dikes, canals end dnexhaustilfile source of
water, farmers still grow floating rics. Why? 7he ouly snswar from
evewyone 1s becausa of the unfavarable topography of plkias or uneven soil
surfaca wvhich is @ common characteristic of annually flooded arsa at any-
where in the world. In South-east Asia, farmers hava strived to level thair

lsnd individuaily along both sides of Nakong river by using draft saimals
however, land is not truly svem.

An smbitious -xpuu-r.m on flooded area in Niger costs its emtry
6,000,000 MF/bha. for the whole oparatiscn including levelling work 'ascord-
Ang to the report of Mr. Housseyni Konar§ dated January 28, 1981 (Mr. Xorard
is & staff menber of Action Riz~Sorgho). At this moment, such an invest-
nent would not be practical for Th> region such as Gao. .
After a ssries of discussions with the ARS NTALf mexders and » few local
pecple, solution mzy pmactically be found for the prpblem of levalling

of flooded ares. The idea of the solution is based on (1) using systen

of gravity irrigation and (2) mobilizing the participstion ef individual
farmars.
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Therefors, a smxll pilot project is proposad at the plain of Tacharane
wvhere 376 farmars exploit on 892 ha. with rice and sorghm crop in 1980-81.

Objactivest "Tha pilot project conaists of 3 interventions:

1.

3.

Increaasing caresal production at the intervention arsa by
alininsting floating rice crop and introducing double
irrigated rice crop or rice-othar crops.

Increasing crop production by incraasing area cultivated
by supplying weter in dry seasom.

Introducing new crops and modarn teclmiques to the farmers.

Proposed solution: The pilot project has to pass thmgi: the following
stepst

1.

Control flood snd supply water afficiently: Controlling
flood was already dome by dike construction. Yow the system
of water supply from the river to field has to be appropriate

. to the topography of fisld. Two kinds of work msy be

executsd?:

a) Construc :of a “float canal™: a proper floating
esnal eould be installed on lsnd along the existing ~
dikes whare the highest soil level i3 found. This type
of canal has two advantsges: (i) no water pump is
Tequired ito bring water from main or secondary canals
to the field, (i1) an amoumt of water nseded csn go
into inditiduzl fields aven whan e0il surface is mot
levelled. Concurrently, farmers are obligated to build
‘or repair their own small dikss which can bold just
enough vater in the f£ield for rice plamting (L.s. water
is not allowed to overflow into surrounfling fislds). 4s
a rasult, farmers would gradually leval thair land by
thumselves in order to have watar evenly cover the whole
field and obtain a good crop. The existing canals and
basins can be used or modified for tba draiunage systam.

b) Pump station: To assurs the first crop during early
£lood season and to balp farmers to grow two or more
crops on the sams land, after f£lood season a water pump
station may be set up. A good site of river with water
available all yarr round and close to the diks wae
found in the plain of Tacharama.



The pup station womld function only for 3-4 months a
ysar, theraby gasoline (or diesal) consumption smd pump
maintenance would not be a big problem for farsers.

iIn tha fixst otep, & major work (dikes sad capais) has
been dons and mdditional construction (floatant cansl
and pump etation) 1f sny, would incxraase signiffcsmtly
ths success possfbility of the originzl project.

2. Change Systent

2fter completing the first step, the prasent cropping .
pattern ~floating rice crop- has no rssson to ba existsmt.
Two irrigated rice crops or rice followed by othar crops,
conbined with modern tecimiques will be introducad te far— -
mera Co maxinizo erop preductiom in the pilot project.

In ths second step, ARS would concentrate its work for
the pilet project, as follows:

a) IExplain the idea snd concept of pilet project to ex-
ploitsats. Mobilize the participatios and comsaltatisn
of imfm bou.nnmg to tiic end of tha project.

b) Temcurrent to construction work, ARS would ‘carry out
the training messions for cadres, farmers: (<) how
level dand (thank to soil propertiss &t Gao charae-
terized by sandy loan or/and sandy clsy, dry land
prepaxation as well as levelling could be dooe by suim
such as oxen, donkeys), (ii) bow to gmug‘hy!m-
iop v-rl.ouu of rice snd other crops.

¢} Test lecally new varisties, new crops and prepare seed
aourcs nvanilshle for farmers right after construction
work is done.

d) Orgmmize fzTvers to manape water mse in the projact
s) ARS msy coopsrate with lucal cooperatives in tha suppl
. of dnputs for crops becauss of grest mesds from farmer
predicted.
Implexentation Plan: The piliot project msy be exsmcuted for § yoars.

Step 1: eontrol flood and supply water effieientiy: I  °
would be ecmplated with system of flosting asnal and

pusp station in the first yesrovaq r-nl-q«-dud.am
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Step 21 Change Crop System: The affort of ARS may con~-
centrats ou a limited area of intesrvention or
about 50 ha. during the first year. Tha work
will then be expandad to a larger srea ~
during the second year and completed Auring
ths 3th yesr.

- Mathod 2:” Uatn; fmproved varisties and proper cultural practices for
' the present conditiocns.

This mathod would mederataly incresse crop production at Tacharane and
Gargouna vhile looking for a good solution. With tha axisting dikes,

cznals, and uneven land the production is still limited by rainfall and
fined, The lack of rainfall and late flood arrival msy cause the loss

of seeds and sesdlings. Transplmating mathod and lats opening of watar
gates mzy avoid the above probdkms.

Due to topogrephy, £isld may be clasaifiad in 3 categoriass lowlsnd
middle land and high land by watsr levels.

8) Lowland rad =iddle land: (water leval above lm and
0.50 to = respectivaly): This rone may be used for floating rice cxop
7 [vhﬂ.. isproved variaties combined with 2 obligatory measuras:
- e
(1) late opening of the mtar gates: Sased oo the flood
hiatory of intervemtion ares, the latest arrival of
flood may bs usad for the date of gate opening evary
year t& assure farners in preparing nursery abead
in time.

(11) Transplaneing: Method 2 csn be applied when nmost far~
"’ mers in the sone agree to accept trarsplanting mathod
for growing floating rice. With the fixed dats of
' gate opeming, farwers would be aware of vhen water
comes to their terrzce, and thereby wvhen ths sursery'
nust be started. Diffarsnt tarraces have to be trans-
planted with young rice plaats at 7 to 15 days inter-
vals which give plants enough time to rastore the
.  growth and survive after transplanting. ARS may help
farmers to classify terraces and give tham recommen-
datiens on dates of nuraery preparation sand trane-
planting. This year, therefore, ARS would motics the
calendar of water arrival and identify different
terraces in the plain of Tachsrane and Cargouna in
order to be ready for next year esmpaign,

b) Righ land (water laval below 0.5m): At this terracs,
(sbout 20~30X of total area) high yielding varieties of rice or mew crops
w2y be introduced to farmers with 3 conditizms: (1) farmers have to make
emall dikes around their field, mfl) level field by themselves with labor
or aninal, mid (3) use esrly ncur:l.ns varieties.



1t 1s hopeful that ARS mxy set up a demonstration. plot of 1/4 to.
1/2 ha, with high yielding varieties of rice for this typs of tarrace
at Tu:h.a.rmﬁnd )Gar;ouna this year.

The method 2 would be a good preparation for the izplementation of
pathod 1 1f ths latter is carrisd out.

IIXI. THE CROP SITUATION
At present, sorghum crop vas complately transplanted and divectly sesded
while rice crop does not start yet. In genaral, some progresses were

made in ased trastwent znd improved varieties of rice in the intervention
areas.

Sorgho: In 1980-1981, sorghum was planted on 3,676 ha. with grain yield
428 kg/ba. ESome characteristics of sorghum exop are neticads

= Yo improved warietias i.ntrodﬁud

- Local varieties have long growth duration (8-~10 mouths)
- ¥No use of fertilizers and pesticides, 7
- Llck of‘— dand preparation (927 of cultivated ares)

- 98 transplanged and 2X seeded, S

- Vary \lu’gc spacing (more oz' lass 1), Wo row planting
- Amount lnd distribution of rainfall snd flood determine

CIOp success.

Rice: In'1980—1981, rice s grewn on 7,523 ha. with averags grain
‘yield of 1,856 t/ha. Sowe charactaristics of rice crop are knowm ss
follows: '

- Imppoved varieties (0. Sstival) occupy 18%; some
of thes have long growth duration that farmers do mot
likae.

- Imppoved seads are permmnently ineufficient.

~ Land preparation by labor or nome.

- little uss of inputs (fartilizers, pesticides).

L. Transplanting 18% and direct seeding B2I.

= Problem of birds, rice-sating fish.

~ Crop success is completely controlled by pluvicmetry
and flood.



For cropping pattern, as mentioned aarlier, rice crop is always planted
on low land vhile sorghum crop is reserved for high-lying area. In
the other countries, farmers can grow two crops on tha flooded araa
without dikes by using water pumps. %o, the pracondition to change
cropping system rinllkc region, such as Gao for increased production is
how to bring watar efficiently to fields when naaded. Soms attempts
to usa the Pakistan type of pumps was wte sucesassfol. Yhe Egyptima
type—ox—drawn water-l4ifting wheal (noria) has not beaen comclusively
tasted. It sesms that while looking for the cheap and reasouadbls way
to supply water to erops, wotor pumps ars still a possible solutiom
for increasing production in the region although some dfacts may be
encounterad, w

Sugpestions: With many unfavorabls aspacts of crop cultivatiom to be
inproved and with the actual capacity of ARS, it is racomnended to give
priority to the plsn of hplncnutlun. The following works are
suggested: )

1) Testing noris pumpt It 4s decessary to assign a
person from ARS to taka cars of noria test and evaluation {(choosing
location, schedule, installation, testing, svaluation and rsport). The
work would be carried out as soon as possibla.

2) Suppiving:rice seeds sufficiently and 4n_time:
Snd supply becomes a permanent concern to ARS. Sead source maver
masts the requirements of farmars and its distribution is usually late
for planting. This probles can be found in any “snnual report of ARS.
Therefore, a program of sieed mmltiplication for Gao iz proposed (see
Appendix I). Eowever, the proposil may have an instituticnal problem
with 0.P.S. (Operation Production Semences). An agrasment betwean
ARS and OPS {.l required bafora executing the progran.

3) _Adaptive research: . The program of adsptive rasearch
would be carried out at tvo levels: Agricultural research station and
farmer fields. The research undertaken would be eof an ismadistaly
applicable nature and concentrate on tha following cspacte:

a) Varietal test: to tast and identify -suitable floatin
and lowv-land rics varieties and sorghum warieties.
This pear, a program of varietal tesf for rice is
proposed to csxry out at 4 locations of Ceo: Magnadou
Cargowna, Bara, sad resaarch station (ses Appendix IY)
Sorghunm crop was already pilanted h !’Qbmry

b) Cultural practices: nednng agea, plant dmil:y,
fertiliser rates (chamical, organic mmure, compost),
pasticides, water managenent would be considered.

¢) Cropping patterns: Crop rotation among rice, sorghum
legumes, and other crops could he tested whenever wat
supply for crop is available.



Iv. EXTEZNSION WORK

Ths cultural mathod in this region is relativaly primitive, 1i.a. less
labor, less inputs and thereby less production. Normally, the effacts
of extansion work ars slowly accepted by farmers, except for some in-
taresting motives, such as attrasctiva profits from changes in cropping
patterns,. Tharafora, the role of axtsnsion work becomss indispensabla
in ths schene of rural dsvelopmasat. T7The hard snd durabls works are
expacted to get good outcoumes. Frow thiés, the extansion system 1¥°

. desarves to be consolidated and expanded to the whole intervention area.

Soma characteristics of the gurrent situation of axtension system 4ia
ARS are noted:

(1) A limited nunber of technicians and "cadres™ cover
a large number of farmers ("cadras” to farners
ratiof: 214),

(2) “Cadres™ who work directly with farmers recaive a
ahort training and they lack axpariences scquired
by practica in the intemsivs production methods.

(3) Shortage of place, teaching aids, and documents for
training.snd materials required for demonstraticn.

Suggestions: To from the t.chn?logiul basis at rural aras the following
works are suggested: [ ‘

1. Incresse the number of qualified technicimns and
“cadres” to meat ths raquirement.

2. ¥stablish s training and dexcnstration cantar which
uxy bs located in the agricultural research statiom.
The center will provide a baskdi training for all
levels of local persomnals learning by practices. Tha
"Cadres™ have to ba self-confident in their lmow-
ledges bafore convineing farmars.

3. Supply sufficient materials, equipments, documents
Tequirad for training and demcustration.

4. ARS msy concantrate much more work on special pro-

. blezs such as: asnimal traction, noris pump, Improved
varietiss, fortilixzer.use, thresher. )

V. AGRICULTURAL RESEARCH FTATION

It may be nacessary to establish sn sgricultural research station at
Gao bacauset
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1. Gao 1s an isolated and ramota arsa which has extrecaly
local conditions distdnct from other ragioms.

2. The inprovad varieties of rice imported from WAPDA ara not
videly accspted by farmers becsusa of thair insdaptability
and long growth cycls. -

3. Tha agricultural research station will be a good start of
ths program of ssed wultiplication, 1if any, and ma; becoms
& center of training end demonstration.

4. Seed supply is permanently insufficient,

5. Do agricultural rasearch station exists du G§o.

Currsnt situation:

The agricultural resaarch staticn has beap carried out on 20 ha. of the
plain of Tacharane since Mgy 1980, with 4 major works planneds

(a) A surrounding insubaesrsible diks and a longitudinal dike
dividing the station into 2 pections (6 hax used for
floating rife tests and 14 ha. reserved for irrigated
crop test) vas“¥inished.

(b) A spstem of floating cana with main, secondary and
tertiary hag been built. .

=

(c) 1t is expected to receive . motor-pumps from USAID

(d) -0ffice, storage and others (equipments, material) are not
started yat.

Bacauss of the lack in technical assistance,the works done at the ressarch
station (a, b) wers found with 2 defects: (i) land was not levalled bafore
installing canal system sven vhen the sres is small, resulting in sinuocus
shapes of canals, and some difficulties for future experinsants, (31) the
existing canals (except for the main canal) are planned for overflow
drrigaticn which narrows opened canals made by cimant, instead of s saries
of valve-controlled pipes. Consaquently,vater camnot be_coutrolled for
esch £ield as desired; hotmthsruymugrutntulou.ndwc-
flowing water may ercde the base of canals.

tion: The agricultural ressarch station desérves to be supported
bcunn of its oulti~purposes: adaptive research, seed production, nd
training and d-msmt:ian. :



SUMMARY

1) Although the construction works begen late, tha arsa
targset of Y? was reached gbout 53%. Sowe progress wvere msde in saed
treatmmnt, improved varisties,increased hectarage of sorghum smd carsal
production. - 80, the ovarall goals wera partly achieved, Howsver, the
afficisncy of project ssems rwlatively low regarding luvestment {m the
construction.

2) A eumsll pilot project is proposed to show the
afficiency of project. With ressonably sdditicnal works in plain of Ta-
charane, crop production may incruase graatly as cosparad to actual
situation by changes in cropping pattern,inproved crop yields, and in-
creased area cultivatad.

Alternativily, to improve the prasent production At Tacharsns and Gargouns
sn Smprovemant of cultural methods and imtrodueing of high yialding va~
viatias of rics to a part of the plain have to ba dona.

3) Ths program of ssed mltiplication is proposed to saolve
permnsnent problems of seed supply for ARS.

4) A program of adaptive resaarch is suggested t.o identify
Suitable improved wvariaties for farmers.
- @t .
5) Yo establigh the t.ochnolog:lul bases for futurs rural )
developnant, extension systemchas to be intensified with enough staff
manbers, sufficient oqutpun:s. materials,docunents, and a suitable place
for training amd dmntration works.

6) An agricultural rasesrch station dv Gao 1s neaded for ‘
adoptive ressarch, seed multiplication and perhaps training and democns~
tration,

With many separate plains along both sides of Riger river, Cas really has

a2 potentisl to ba self-supporting 1n their staple foods. Somes modifizatisns
and redesign of the original project will promote subatantially increased
production of crop in tha interveation srea.



APPENDIX I : Program of Seed Multiplication at the 7th Regiom.

———

I—

Resasons for seed wultiplicarion program at the 7th Ragion

The situation of seed supply at the Region has become a parmanent concern
to the Action Rie-Sorgho because of the following reasons:

1) ths sources of supply (Mopti and Skgou) are remots from aras cultlund
(300 km or wmora) and costly dus te transportationm;

2) seeds ars alvaps insufficient and ths umly s too late evary yiu;
3) improved varidties imported ars not adapted to local conditions:

4) farmers usually lose thair seeds due to tha irregular pluvimtt"y.

II - Objective

111 -

The program of seed multiplication will provide 220 tons of salected saads
to farmers sach year. Yhis amount of seeds vill satisfy enly one fourth
of ths ares cultivated a year, f{.e, 2,500 ha. After 4 years the improved
sseds would covar major arsa cu_l_givutul; then the naw source of sslected
seeds will be introduced to farpexa.

Implementation of the seed multiplication program - -

In general, seed multiplication consists of four phases:

1) Braeder seeds are ptoduc.d at (hnttnl Research Station such as Mopti or
othars;

2) Foundation seeds ara produced at Regional Agricultm! Iunrch Sutin
of the /th Region (RARS) with 1,6 ton at 2,7 ha;

3) Ragistarsd seeds are produced at RARS and contract farmsr fields with
16 tons at 20 hac .

4) Caxtified saeds are prodnud at contract farmers' !hldn with 200 tona
of seseds on 200 ha,



Summary of seed multiplication program for
floating rice at tha 7th Region

Yiald Area produc—~

oY alalealalaleale e el laYaY e

. )

Yoars Phass Tona/ha tion Llocations )

] 1 s H 1 )

3 Bresder seeds t = 1 = 10,216 : Vards or others )

H g : t : )

198)-82 : Poundation seeds : 0.6 : 2.7 1 1.6 1t RARS )

3 1 : ' ] )

1982-83 : Registered seeds : 0.8 1 20.0 316.0 : RARS - Farmer )

3 3 ! 1 ' fields )

] ! ' ] [ )

1983-84 : Cartifiecd sasds : 1.0 :200.0 200.0 : Yarmer fialds ;
g : : : H

Phase III or Certified seeds becomes the most crutial among the phasas

since it will iocresse a treuendous, apount of seeds avallable for the farmers'
needs. In order to achieve the above goal two important aspacts mst be
considared: - '

a) Technical aspsct ' - ]

The program raquiras at least one seced spacialist at sach section to
follow-up the conditions of seed fields and advise the growsrs to maintain
the quality of seads. ‘A short term training on seed production would be
provided for the ssction chiefs who will become fiald controllers.

A small size of seed laboratory with & miniwmm equipments such as, seed

geruinator, moisture tester, purity determining instrunent, seed separa-
tor, plastic trays, papar towels, cotton... should be sst up at the RARS
to test thefuality of sesds. And the criteria for sesdgqguality would be
established by the local governmant.

b) Financial aspect

A revblving fund would be available to buy 240 tons of registered and
certified seeds from contract farmers. Then sseds will be loaned to eiice-
farmers for planting next year. This procedure will save a lot of sypenses
from transportation and avoid the latenses of ased supply happening every
Jeaar.

The revolving fund would be MF 38,300,000 to collect 240 tons of registered
and certified sseds at the price of MF 180/kg. A part of thc fund will come
from seeds collscted from previous yusrs.

1
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AFPENDIX XX 1 Program of adaptive rasearch at the 7th Region. 1981-82,

XARTETAL TRET

Objactives

Thera are some different commmnts onﬁt.hc performance of salacted cuitivars
{wported from WARDA, Mopti. Also, annual reports of Action Riz~Sorgho (ARS)
d1d not show the superiority in grhin yield of selected cultivars over the
local ones. Therefors, ths objective of this expariment is to test the
adaptability of selectad cultivars as compared with local cultivars at the
7th Region.

Locations

The experimant vill be carried out at Agricultural research station and
farmar fields at Magnadous, Gu"gouu. and Bara.

Cultivars

The tcn#cultivnu will be used nc.o:nd.na rate of 80kg/ha:

Local: Moberi - " Belected: Mali Sawn
Kossa DS 52 - 37
Loubi - . Nang Rieu
Sabaria . DR
Tersra (Lun) '

Kbao Grawn (Jwe)

Experimental desimn

The design of completaly randoniszed block will be supplied with four repli-
cations and ten cultivars. Plot dimansion will be of 3 x 5m (Table 1).

Cultural practicas (Table 2)

Land preparation: soil will be plowed once after water recession and harrowed
' twice bafore sowing.

Partilization : che formula 64 -~ 45 -~ O Will ba applied under ths form of
: amwon{um phosphate (35Z) and urea (461). All ammoniim phos—
phate will be incorporated into sofldfduring land preparation.
Urea will be applied a week before flood arrival, '
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Weeding: Nand weeding will be done at the seedling stage and flodd
arxival, 1f necessary.

Jusecticldme: HCH (25%) will bae applied at 2.5 kg a.l/ha at 4-~veek inter~
vals starting one month after flooding.

Data collection

date of land preparation

date of fertiliser applicatien

dete of soving and gerwmination

date of first flood arrival

tlongnt:ion and vatar lavel at 3-day intervals (R:unrch ftatien unly)

date of 501 heading

date of harvest

grain yiald (cut Lrows of 13 yows at the center of che plot and dimcard
two border rows at each sidas; thresh them aud take the weight 3 dayu aftar
drying in the field)

= record all incidences and astimate damages during growving season

- grain yield components (research stationm only) taken by using iron frame

of 30 x 66 cm

- grain - strav ratio (research station enly).

Materiale (4 locations) _‘:“
- 10 cultivars 1 Akglmicéy - i
- fertilizer ! weea (06!')- : 39 kg -
ammoftium (35%) : 37 kg ‘
= thioral : 3 sacks
- HCR (25%) i A4k -
- stakas : 22
- strings t 506 m/experimant
= row makar 1 2

- maasurenent stakes &
- land 23 x 34 n/experiment
= labor : cadres and farmers.



I -

I1 -

IIT -

«7

¢ARIETAL COLLECTION

Objeccives

Local varieties and promissing varfaties (or lines) will be collected from
differant sources and evaluated for their performance under local conditions,
Eopefully, soma of tbam may bs suitable te the anvironment of the 7ch Raglonm,

The varieties collected will fnclude both floating rice and frrigated rice.

Exparimentsl methods *

1. Seads of each variaty are sovn on the fhree 3-m rows with 28 cm batween
TOWa;

2. 1land preparation is done by plowing once and harrrwing twice:
3. fertilizer formmla used is 64 ~A5 ~ O;
4. hand weeding twice: ona and two months after sowing;

S. mo insecticide and fungicide trestment is recquired.

A

Data collection . .-

1. Date of sowing - -
2. Date of 502 flowering
3. Date of Iirst and last ﬂowcr:lng

" 4. Plant height

Iv -

5. Date of harvast

6. Degree of resistance to pests

7. Panicle weight (10 panicles taken at random for each wvariety)
8. Grain pumbar/panicle

9. OGterility percentage.

Material praparation

1. Varieties (or lines): collect rom d.i!!nnnt sources
2. Fertilixer: 64—-45-0
3. Stakes, tags, sacks, envelop-,...

&
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Table 2: Tentative work schidule (Varietal test (1981-1982
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