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CONCLUSIONS AND RECOMMENDATIONS

Conclusions

After a considerate review of the interventions and their
respective impact in 16 schemes implemented during th15 project
period the following points have been observed:

The technical interventions taken have resulted in

X blocking of tidal flooding otherwise causing serious salt
intrusion on arable, productive plots

X imponding, for prolonged periods part of the areas in question

¥ allowing active watermanagement i.e. waterlevel regulations and
draining on demand of the imponded area according growing stage
nf the crop

An intensive agricultural follow-up, concentrated solely on
project areas has resulted in

* widespread acceptation of improved agricultural practices like
direct~ and animal drawn seeding

¥ growing awareness of the importance of the cultural calendar
e.g. timely land preperation, weeding etc.

¥ introduction of high yielding varieties adapted to the changed
zonditions due to the aforementioned technical interventions

To keep the construction costs of the necessary infrastructure low,
the project has opted for

- simple designs
- construction invelving appropriate technologies with a maximum
input of manual labour

However, low cost structures (often) go hand in hand with a higher
risk with regards to safety and durability of the structures in
guestian,

To assure the durability and sustainabilty of project interventions
and to lower the risk as much as possible the project has embarked
on the commitment of the direct beneficiaries to be involved and to
participate in: '

1

planning and implementation (construction) of the infrastructure
agricultural follow up

scheme operation

repair and maintenance work on a regular i.e. yearly basis

i
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Experience gained during project execution has led to the following
conclusions:

- the project has developed appropriate and low cost measures tp
improve the growing conditions for rice in traditional rainfed
areas :

- designs _of the structures are sufficiently appropriate to allow
an_entirely manual construction

— the construction methods used entail regular maintenance

- designs are sufficiently adjusted to allow a minimum of
interventions {operation) with regards to water management

- the success or failure of project interventions mainly depends an
the rate of village participation which is strongly influenced by
the incentive system offered

Froject management has also come to the conclusion that the other
factors, mentioned in Chapter 5. contributing to the success or
failure of project interventions (e.g. environmental and design
factors) are, compared to the rate of village participation of
minor importance.

Relating these conclusions to the project objectives, as mentioned
in section 3.1 ane could conclude:
= that the project has met the target to:

"develop and test a package of technical as well as agricultural
measures to improve the growing conditions and thus production
in traditional rainfed rice growing areas in the western part of
The Gambia"

Hereby fullfilling the project objective being:

"Increase of rainfed rice production of small farms in the
Western Diyisiun of The Gambia".

and cantributing, albeit limited to the project gual:

"Self sufficiency in rice supply to rural households throughout
the year is achieved"

Recommendations
Referring to the discussed implications of the critical factors on

project execution and the subsequent conclusions the following
recommendations are prsented for consideration.
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Concerning village participation, emerged as the most critaical
factor contributing to success or failure it is recommended:

- to establish a system whereby pre-project conditions are
thoroughly assessed. Issues like socio-economic relations, land
use and land tenure could provide clues whether a village is
willing to commit themeselves to participate and cooperate for a
prolonged period or not. The initial investement to sort this out
certainly pays off later

-~ to reduce and eventually refrain from an incentive system

—- to suspend interventions as soon village participation fails

Concerning design and construction of structures it is recommended:

~ to incorporate detailed soil and hydrological studies to optimize

designs
= to incorporate additional drop spillways in all schemes to lower

the risk of damages

Concerning scheme operation and management it is recommended:

= for the building institution to bear the responsibilities of
scheme operations and management for the first two years

-~ to developand test, in close celaboration with the farmers and
the agronomy section a local management system gradually to be
handed over, during these two years to a body at village level

- to incorporate a program of internal monitoring and evaluation
including technical as well as sociop-economic factors

General recommendations, also mentioned in other reports are:
= mapping of potential development sites in the various rige

growing ecologies
- embark on a strongly interwoven agronomy - extension service

[RE.
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ANNEX 1. FROJECT AGREEMENT {(GAMEIAN-GERMAN)




Ministry of External Affairs,
- ' The Quadrangle,
Banjul »
The Gambiae

HEA/6125/Voll.8/(242-RAD)

axcellency,

I have the honour to acknowlsdze recelpd of your
lettor dated 29th Jannnry 1933, refsrring to the
aArrangement of 30th Harsh 1981/13 Julyl1981. an woll as
to tho Agreaneat of 5th Harech 1976 betwsen our iwo Govern—
mentn rogarding- RFeonontle and Toghnidal Co~operation nnd %
propoégjon behalf of tha Jovernsent of the Fedoral Republip
of Germany that the following Arrangenent concorning the
projeat “Adviaory'nsuiatﬁnué in ricao~growing technigues” be
conoludeds ' .-
1o The Governaent of the Fedarsl Ropublio of Ueraany nnd

the Uowernment of the Ropﬁhlio of Tha Gombia shall

continwe Sheiy ca-operation in the promotion of rice
3rouinu until the end of 1937. Tho aln of the prajnct
in accordanoo with thie Arranganont 1a to dawelop and’
enaulo vorking unita of the Hinistry or Vatoy Rosourcéa,
and thé- Inviron.ment and of thé Hinutry ot ngricultur -é?to

. '
,__,; J'\’(\- 4 W, Lerih DY RN

~  inerd#aps’ aelr-aupply in riga V7
,q‘ E.l‘ - .,-; A{ LR i L '. HERE L R

-  ©£arry. out activitiea ror the produciion of rice
: depandenk-on precipitation, in projects 1nvolving
snallrfarmars o -groups of -farmerni-

L S " S . . o 1 LTI
BRI SR S e Ha L S T

2e Tha Govurnmaniﬂox tha Fedoral Rapublio of Gormany shall
make the folloyinz contributiongr - . T

e

Wl




(1) It shall

(n) second one expert in cultivation techniques end
hydraulic works for up to 76 man/months and short-
torm experts in various fields for up to 6 man/months}

(v) supply a requinito amount of ratorial necessary for

carrying out the propoaed activitien.

(2) It is ready to provide further training in rice growing
and the provision of advice for up to 3 months in an
approprintas project or ipstitute in Yest Africa for ono
ptaff member of the Gambian Ninistry of Agriculture who
shall be assigned to the projeot upon his return and

advise the formers on rice growinge

(3) 1t ia alpo prepared to

(a) wmeet the cost of acgommodntion for the seccnded
expert and his tanilyy

(b) meet the cont of officlal travel by the seconded
sxpert within and cutpide the Republia of The
Gambing

(¢) mest the ooat of transport and 1nsurancn to the
' projsct site for the material rsferrad to in subn
paragraph 1 {b) avove (this shall npt include
payment of the charges and ‘storage fses refe::oﬂ
to in parngraph 3 {2) (a) belawl}y

(d) make available an amount of DH 60,500 (sixty thoussnd
five hundred PReutsche Hark) for the promotion of pell~
help activitles connectod with tha projects Contribu= -
sions for individual activitles in this connegtion
shall be limited to DH 10, 000 (tan thounand Dautsohe
Hark). Eligibllity for promotion shall bo decided
upon jointly by the Department of Water Repources
and the expert seconded dby the Deutaohe Gesollechafls
fur Tachnische Zusammenarbelt (dv%).




3 The Uoverncent of the Republic of The Gambla shall

" make the following contributions?

(1)

(2)

1t shall maokos avellable

(a)

(b)

four experts in cultivetion techniques,
surveylng, planning and conatruction as
well na two asaistants fur 1and improvement
mgtivities, immediately, if poasible, or by
1 July 1985 at the lateasl

office space for the ascopnded adviser and hin
Gamblan staff.

1t ghall

(a)

{b)

(c)

exempt the material pupplied for the projeat

on behalf of the Government of the Federal
Republic of Qermany from liconces, harbosur duos,
inport and export dutles and octher public charies,
a5 well ns atorage foes, and ensure that tho
paterial 1s clemred by customs withouk delays The
aforementioned exemptionns shall, at the pquont
of the implementing mgency, also apply to matorial
procuraed 1in the Republiu of The Jambiaj

afford tha secondsd oxperts any asslstance they
may require in carrylimg out the taska aspigned
to them and moks available all neceasary regords

and documontal

ensure the provieion of the contributions
requirwd to implnmnnt the project, insofmr as
theso aro not providad by the Governnont of the
Faderal Ropublic of Garmany pnrauant to thin

Arrangemont.
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(2)
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The seconded expert and his OGanbisn zounterparts
shzll have the following tasks:

ropair and maintenance of dykos insofar as

teghnieslly and economically faaslble,

planning asnd implemontation of laond improveoment
activities on aix pilot plots oulslde the srea
now thought to contaln saline boil of sulphuric
acidlity,

identificntion of further areas for rice growing
sultable for improrvement, and, where,nacessary,

implemantation of the nacessary uotivitien,

preparation and implementation of a long-term work
and advisory progroome for the Department of Water

Resouroes,

provision of advice to villages sesking aasistance
in questiona of eultivation techniques.

The seconded export shall within the framework of the
tosks desoribed in parsgraph 1 above work as a coasultsnt
for tho Departmont of Water Nlescurces.

Ths material supplied for the project on behalf of the
Government of the Federal Hepublie of Germany shall beceme the
property of tha Nepublic of tha Gambia on srrivel in the Ganmblae
The material shall bde at tho unreatricted disposal of the
asslated project snud tho pecondsd expert for tho fulfilment

of bls tazka.

The Goyornment of the Federsl Republio of Gormany shall
gharge the Deutsche Ussellschafl fur Teghalsche
rusammenarbeit (GTZ) GmbH, 6236 EBachborn, with the
implementation of its contributions.
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(2} 7The Government of tho Republic of the Gambia shall
charze the Depértment of watoer Resources at the
Mipintry of sater HRegources and the Rnvironment with

the dimplexentation of the project.

(3) “he agencies purasuant to sub-paragraphs 1 snd 2
sbove may joluntly ngree on dotalls 67 tha implenentation
of the projeot in & plan of operations or in gomo othorxr
appropriate form, adapting tham as necessary in lins with

the progrena of the projsct,

7a In all other raapests the provisionns of the aferementloned
Agrwomens of 5 Maroh 1976, including thes Berlin clouse
{(Article 9), shall apply to ths prasent Arrasgoment,

]

I have the pleasure to conflirm on behalf of the Governmend
of the Republisc of The Gawbia ths foregoing arrangoements and
agres that Your Excellency'’s letter urnder refersnce and this
reply shall constitute an Arrangement betwesn our two Goveraments
te snter inkto force on today's date.

Acgept, Your Zxcellency, ths assurance of m»y highesit
tonaideration, o

' © LeKe JABANG )
Minister of Exterpal Affalre

His Exgellenoy

Dr, Norbart LANG
Apbassador of thoe Fedaral
Republle of dermany

Dakar .
Rﬁbuhlia O.f Ennegf_\l . P.S .H.LDP.&.I.D.

PoS.Hahgriculture

Mra Corr .../

GuHaCc Dakar

cel  Seeratary General:

.- Vs
- . . ‘-"‘/f E /
Aot o T
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RICE ECOLOGIES IN THE GAMEIA

ANNEX 2.




RICE ECOLOGY CLASSIFICATION: A DISCUSSION PAPER
PREPARED FOR THE 4TH MEETING OF THE RICE RESEARCHU

TASK FORCE - 6TH APRIL, 1987.

BY A.P. JONES & J. POSNER

NTRODUCTION. )

This paper sets ocut to: (i) clarify the definitions of rice ecolo-

es presented to the task force on 2nd Maxch, 1987,

(2) compare the task force's classifica-
on with those of previous studies, and .
(3) present preliminary estimates of the

ea covered by each ecology.

DEFINITION OF RICE ECOLOGIES.

The rice task force classification sub-group has identified five
ologies namely; (i} saline swamps, {(ii) fresh water swamps,(iii) trans-
ional, (iv) upland and {v) pump irrigated. The principal criterion

- differentiation is source of water supply. Each ecology's position.

the toposequence is illustrated in figure 1.

(i) sSaline swamps are those low lying areas close to the river
Gambia and its tributaries, to the west of Carrol's Wharf { M.I.D.).
These areas are subject to the intrusion of salt water during the
dry season; their cultivation must therefore wait until after the
rains and an increased flow of fresh water in the river has
leached out the salt.

Saline swamps can be divided between those that are vulnerable
to salt intrusion on a daily basis, due to tidal influences, and
those only seasonally effected. These sub-divisions correspond
to soil associations 14 and 16 reSpectively% Daily flooded areas
are rarely cultivated at present as reduced rainfall has resulted -

in increased salinity.

(ii) Fresh water swamps are the lowlying area along the river Gambia
and its tributaries to the east of Carrol's Wharf. These can be
‘divided between those that are mainly river .flooded and those that
are slightly higher and mainly rainfed. The rationale for this
distinction is the hypothesis that river flooded areas have a more
assured water supply (fouta Djalon watershed),than directly rain-

fed areas (run off from the immediate plateau areas).




Freshwater flooded areas can be sub-divided between those that
flood daily due to tidal influence on the river, corresponding to
soll associations 15, 16 and 17 in MID?, and those that only
flood during the rainy season. It is not possible to identify a
soil association which corresponds specifically to this latter:
sub-division. Rather seasonally river flooded freshwater swamps
share the slightly elevated soil associations of rainfed swamps
namely no. 21, where the depth of water is less‘than 50cm., and
no's. 18 and 22 where water depths equal or exceed 50cm. The
rationale for the distinction between ‘deep' and 'shallow' fresh
water swamps is that this factor will influence varietal selection.
They correspond to the local terms ‘'Gibafaro' and 'Bafaro!

respectively.

(iii) Transitional ecologies are solely rainfed areas that are
gentle slopes such as tributary valleys. They can be differen-
tiated in terms of soil texture, which influences the ease with
which they can be worked. For example, valley bottom soils tend
to be finer and'heavier than those further up the slope. This
will affect varietal selection and the potential for introducing
animal drawn implements to this ecology. Transitional areas
correspond to scoil asscociation 13; they are spread throughout the

~country. 'Banta faro' appears to be the equivalent local term.

(iv) The only truly upland ecology is known locally as 'tendaco',
(meaning newly cleared). It is found mainly in W.D.,which has the
highest divisional rainfall,in natural depressions. These areas
correspond to soil associations 4 and 5 in W.D. ‘'Tendaco' is a
shifting cultivation system: one or two years of cultivation are
followed by four to six years fallow; it is entirely rainfed.

The fallow requirements of this system inhibit the expansion of .
upland rice cultivation on a sustainable basis. Because none of
~these stumps are removed, in order to help maintain soil fertility,

the use of animal traction is inappropriate.

(v) Pump irrigated areas are a sub-set of freshwater swamps
located in MID and URD. These areas are the result of specific
project interventions; they have already benefited from a great

deal of agronomic research .



COMPARISON OF RICE ECOLOGY CLASSIFICATIONS, .

There are essentially two alternative classification systems for
ce ecologies: they are (i) the system used by PPMU in the NASS, and

ii) those that are based on LRS22 soil associations.

In the NASS, FPPMU present production statistics for rice ecologies
assified as either: irrigated, upland or swamp. It is difficult
r the research task force to utilise the NASS data to influence

‘esearch priorities. The main difficulty here is that the PPMU'S

assification swamp rice, aggregates three seperate ecologies.

n addition, there are some inherent difficulties in collecting rice

roduction data.® Despite these qualifications, the NASS provides

he only source of data on the area of rice cultivation per year.

y'taking divisional estimates, it is possible to estimate area

ltivated for the five main ecologies identified in part 1. This is

lone in part 3.

There are three classifications of rice ecologies based directly

- LR522 soil associations: that of LRS 22, FAO 1983 and Euro-consultant

86. Essentially, these classifications represent attempts to improve
a common set of definitions. The definitions adopted

Y the task force are the next step in this process, taking the

est features of the existing systems as a starting poipt. For

xample, by following FAO 1983's.lead in combining transitional and

ibutary vallejs as a single category, and:by following the .

uroconsultant report in differentiating between seasonally and "

dally flooded fresh water swamps.,

The pre-existing classification systems provided the basis for
locating soil aséociation numbers to the ecologies defined by the

Sk force, which in turn are the basis for calculating the potential,
ea for each ecology. - Upland ecologies proved to be the major problem
re; FAO 1983 defined them in terms of parts of soil associations

and 2.4 After discussions, it was decided that the hydromorphic soils
‘associations 4 and 5 are more representative of the ecology.

ley have therefore been used to calculate the poténtial area of the




. ESTIMATES OF CULTIVATABLE AREA FOR EACH ECOLOGY.

As noted above, allocated soil associations provide the basis for

estimating the potential area of each rice ecology; other informa-
tion used here include: the extent of salt water penetration upstream
during the dry season, and inter-division variations in rainfall.

The resulting ecology area estimates are summarised for the whole
éountry in Table 1, and for farming systems focus areas in Table 2.
Only seasonally flooded saline swamps were not available in the

|
farming systems focus areas. . |

The figures in the tables must be. treated with extreme caution;
they do not represent cultivated areas. For example, nationally
saline swamp daily flooded is the largest ecology but almost none of it
is actually cultivated at present. Upland ecologies cover an estimated
25,000ha. but due to its fallow requirements, only a fraction of
this will actually be cultivated. PPMU data indicates that on average,
total rice cultivated area was 21,000ha: between 1974 and 1985.°
Broken down into the constituent ecologies, the means and co-efficient
of variations are as follows: Saline swamps mean 5,600 ha.cv 46%
Fresh water swamps mean 9,200ha. cv 47%
Transitional mean 3.,400ha. cv‘Zst
Upland mean 1,500ha. cv 52%
Pump irrigated 1,900ha. cv 41% (Table 3)
It is not possible to identify long term trends in cultivated
area. Inter year variations in cultivated area reflect those in !

recipitation.

CONCLUSION.

of ali the rice ecologies outlined in part 1, only seasonally
flooded saline swamps are not included in the 1986 Farming systems
ocus areas. Selection of a site in this ecology, possibly close
o Jenoi Agricultural Station should therefore be considered.

Priority should be given to research on fresh water swamp and trans-
tional rice ecologies, as these combine to cover half the potential

ice growing area and are apparently under-utilised at present.

T T s e e s o ey oy o g Yt e

ootnotes: [
[

1] LRS 22; The Agricultural development of the Gambia.,197
] Euroconsultant:

Assessement of the possibilities for
R tidal irrigation along the Gambia Riverl
[3] OMVG. Technical document 3. The Gambia in graphs, 1986.

[4] FAO. The rice industry in the Gambia, Vol.2.
Technical Annexures 1983
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Method used to disaggregate PPMU classifications to
comply with those of the rice research task force
Western North Bank  Lower River McCarthy I.Divisior
ssification Division Division Division and Upper R.Divisic
Transi- 50% Salt Salt water Fresh water swamp '
tional water swamp | swamp '
50% transi- .
tional
Tendaco Transi- Transi-— Transitional
tional tional

Irrigated




ANNEX 3. ANTI SALT DIKE AND CONTOURBUND

Fig 1. Cross section-anti salt dike

Fig 2. Cross section contourbund

Fig 3. Plot boundaries and fieldlevels according topo survey
Fig 4, Natural contours

Fig I. Natural drainage way

Fig 4. Lay-out contourbunds and location spillways
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Fig 2.: Cross section Contourbund
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Fig. 1.: Plot boundaries and fieldlevels; mapped according
topo-survey
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Fig. 2.3 Natural contours
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ANNEX 4, TYPICAL DESIGNS DF SLUICE GATES AND SFILLWAY

A. Bluice gate/épillway Pirang
B. Sluice gate/Spillway Brefet
C. Sluice gate Bwiam

D. Spillway
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ANNEX 3.

SUMMARY of watercontrol structures constructed by the DWR - GTZ PFroject
"Rainfed Rice Improvement in the Western Gambia", GTZ PN 80,2135.4-09.100
during the period January 1985 up to July 1988 and specified per project
village.

The structures are subdivided in Z groupes:

t. Anti~salt dikes and contourbunds

Furpose : prevention of salt intrusion and water retention

Construction: manually with compacted earth excavated from nearby pits or
superficially excavated alengside the structure

2. Sluice gates and spillways {different types and combinations)
Furpose : water level control
Construction: blockwark on a casted reinforced concrete slab provided with
woaden doors and/or stop-boards

Including a shart description of the scheme with:

- lwcation

- interventions

- village participation
~ performance

- problems/solutiaons

Project villages from west to east:

1. Kaimbujae
2. Pirang

3 Bulock

4. taponga
5. Bajana

b, Brefet

7. Ndemban

8., F.ayenga

. Bwiam Santamba
10. Bwiam

11. Kankuntu

12. Dabong

3. Kayaborr

14, Kalimu

15. FKanwally

14, PBondali Jola
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1.

Village name : Kaimbujae/Kombo Central District/Western Div.

Approx. Fopulation t 1900
Rice growing area involved: 20 ha
Village Farticipation : Excellent, women participate in constr. (majarity?

Description Finished . Buantity Condition

o ot s e . g P - L LS A o L e B T S B B S B o o e, S o T B o . B Lo S L il P s ok e e ek ey

Anti Balt Dike June 87 00 m 3 good
Contour bund March 88 540 m good
8ingle Sluicegate Febr. 88 2 .good

The improved area is situated 2 Km north sast of the village; intensively
used for rice cultivation in the rainy season and for vegetables, irrigated
fram shallow hand dug wells in the dry season. Before project intervention a
fringe of approx. 100 m was seriously affected by salt intrusion, most likely
to continue spoiling more land. Earlier attempts to protect area; remnants of
small bund still visible, Failed due to bad design and lack of maintepance.

Excellent participation from villagers, promoted and pushed by former chief.
Sluice gate construction delayed, Draining of area in "B7 by means of small
trenth cut through dike. Affected area ploughed before '8B cropping season,
Formerly affected and abandoned area for the greater part brought back into
cultivation. Satisfactory imponding by contourbund. However should be praovided
with preferably two spillways. Widely use of the variety *Peking’. (Good
yields. '

)

Village name : Firang/Kombo East District/Western Div.

Approx. Population H
Rice growing area involved: 73 ha
Village Farticipation ¢ poor, women did not participate in construction

Description Finished Ruantity Condition
Anti Salt Dike Feb BS 773 m fair
March Bé 200 m fair
Contour bund -~ - '
8ingle Sluicegate 1 goad
Spillways/Sluicegate e fair

with 4 gates

Rice growing area situated 500 m south east of the village. Broad (200/300 m)
valley bopttam with gullies as main drains. Lower parts affected by salt
intrusion. Water retention in upper reaches poor. Valley hottom praolonged
flooded, partly due to high groundwater table. Productive rice growing area in
rainy season. Yegetable growing on parts with easy access to groundwater
during the dry season.

Farticipation ppoor; weak village leadership. Construction executed mainly by
"Halantas® from Guinee-Bissau attracted by incentives offered. Maintenance on
similar terms., Male population not available due to competative employment in
nearby urban centres and at large scale shrimp breeding farm in Firang.
Contour bunds partly destroyed due to lack of spillways, forcefull run—off in
gullies and absolute lack of interest among farmers, never rebuilt.
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3.

Village name ¢ Bulock/Foni Brefet District/Western Div.

Approx. Population s 1050
Rice growing area involved: 14 + 4 ha
VYillage participatian ! poor, women participate in constr, {(30/30

Description , Finished Nuantity Condition
Anti Balt Dike Feb,Bb SR -101 ) poor
March Bé 279 m fair
Contour bund &0 m fair
Single Sluicegate 2 good

First area situated about 2 Km north of the village. Beriously affected by
salt intrusion, poor water retention. Anti salt dike constructed with
initially goad participation, Froblems arised due to fear of land users to
loose land to the original owners. Afterwards contineaus difficulties to
mobilize farmers to participate in constr. and maintenance. Area not used
{but suitable) for vegetable grawing.

Salt intrusion effectively blocked and excellent water retentian. Yields as
high as 3.5 t/ha measured (1987). Dike in bad shape due to lack nf
maintenance. Narrow fringej contourbunds not necessary. Watermanagement
feasible provided good coordination amang farmers. Bad experience with one
farmer draining total area for land preperation while other fields planted.

Second area (6 hal) protected by single dike; no sluice gate. Area possibly
affected by iron toxicity; no cultivation even after prolonged flooding. Good
example of construction because of incentive offered. Project interference
syuspended.

4.

Village name ‘ : Kaponga/Foni Brefet District/Western Div.

Apprax. Population 1 2530
Rice growing area involved: 15 ha
Village participation ! good, women participate in constr, (G0/50)

Description Finished BQuantity Condition

Anti Galt Dike -

Contour bund June Bé 150 m ‘ good
April 87 180 m
Spillways ' March & goad

Area situated in upper reaches of narrow valley approx. 1 Km west of the
village. Sandy loam spils with high permeability. Siy contourbunds
constructed. Reasonable water retention but no prolonged standing water. Area
heavily affected by siltation. Good cooperatiaon fram village thanks to active
gontact farmer. Area sparsely used for vegetables. '

Initially no spillways. Contourbunds destroyed during "84 rainy seasan,
rebuilt in *87 including spillways. Minor problems afterwards.
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5. -

Village name : Bajana/Foni Brefet District/Western Div.

Approx. Population 1 450
Rice growing area involved: 10 ha
Village participation : fair, women did not participate in construction

Description : Finished Buantity Condition

s - — it e - —_ — S i ek . e e B Bt St et

Anti Salt Dike i -

Contour bund June Bé& 830 m gaad/fair

Spillways 7 , good.

Area situated in narrow valley 150 m south of the village, Getting wider and
flatter towards the river, No salt intrusion; tidal flow blocked by main road.
Heavy loss of run-off due to steep gradient of valley bottam. Contourbunds in
lower part cause excellent water retention. Water level actively managed by
stopboards in gate. Excellent yields with local, transplanted varieties; over
4 t/ha. Bunds in upper reaches of valley suffer from forcefull peak flows.
Repeated bund ruptures. Additional spillway in upper most bund solved proklem
for that bund. Valley clearly too narrow for water retention structures
because of concentrated, forcefull peak flows.
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b.

Brefet/Foni Brefet District/Western Div.

1]

Village name

Appraox. Fopulation + 373
Rice growing area involved: 45 ha
Village participation : excellent, women participate in constr. (majority)

Description Finished Buantity Conditian
Anti Balt Dike May B7 900 m goad
April B8 770 m goad
Contour bund 230 m fair
8ingle Bluicegate 3 gnad
Spillway/Sluicegate March 88 2 goad

wWwith 1 gates

Spillway March 88 1 good

Two seperate areas situated ! and 2 Km east from the village respectively.
Areas solely used for rice cultivation; sandy clay soils on rather flat
alluvial/colluvial soils. Salt intrusion and poor water retention indicated as
initial problems. Anti salt dike effectively blocks tidal intrusion and
retains fresh water on a approx 150 m wide fringe up to contourbund. Frolonged
impoding; excellent conditions for transplanted 120 days varieties. 8.C
variety 'Peking® yielded over 3 t/ha. Most successfull scheme thanks to
excellent village participation and full commitment.

Becond area abandoned far more than 10 years due to salt intrusion. Despite
doubt about timely leaching project executed. Construction of single dike and
two sluice gates. Sufficient rainfall in 1988 to allow flushing the area three
times before transplanting; soil salinity sufficiently decreased. Capacity of
gate insufficient to allow timely draining run-off of three haevy starms
(between 75 and 125 mm) within 3 successive days; single door sluice gate
washed away followed by salt intrusion and loss of crop.

7?

Village name ¢ Ndemban/Foni Brefet District/Western Div.

Approx. Population r 310
Rice growing area involved: 15 ha
Village participation : Fair, women participate in construction {S0/51)

Description ' Finished Quantity Conditinn

g —— - — - -— N R Ak P Tkt 0 g 0t e e ey i ol e e e S T O e i g

Anti BSalt Dike Feb B4 775 m good

Contour bund -

Spillway/Sluicegate April 88 L gnod
with 1 gates

Area situated 1 Km nort west of the village, bordering upland. Balt affected
with poor water retention. No vegetable gardening during the dry seasaon.
Construction of single dike initially without sluice gate. Sluice
gate/spillway combination constructed in *@8. Participation reasonable. Area
affected by heavy flooding in 1988 causing dike rupture; additianal
gnillway{s) necessary.

o T
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8.

Village name i Kayenga/Foni Karanai District/Western Div,
Approx. Population ¢ 150

Rice growing area involved: 10 ha

Village participatiaon ¢ good, women participate in constr. {minority)
Description Finished Auantity ~ Condition

Anti Balt Dike -

Contour bund May Bé 6BO0 m ' good

Area situated 1 Km north of the village on the upper most reaches of a valley
eventually draining into the Casamance, Senegal. Sandy loam soils with poor
water retention. Area practically abandoned due to wide spread water stress
and lack of adapted varieties. Contourbund construction to induce water
retention and forced seepage to improve soil moisture conditions. Introduction
of §.C. variety (*Peking’)., Total cultivated area in B& was approx 8 haj a
400% increase to the estimated 1.5 ha in foregoing years. Due to local dry
pocket in rainfall distribution area suffered from water stress consequently
discouraging farmers to plant same area. 19B7 showed good yields. In 1988
about 10 hectares was cultivated again with encouraging results. With
estimated L2000 mm of rain crop performance is good. Entire area planted with
short cycle variety. Yields reasonable; around 1.5 t/ha.

Contourbunds, for two seasons unaffected without spillways are in need of
Simple drop structures to avoid damage during extreme peak flows as
experienced in 198B with a yearly total well above 1200 mm.
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7. -

Village name : Bwiam Santamba/Foni Kansala District/W.Div.
Approx. Fopulatian 1 180

Rice growing area involved: 15 ha

Village participation { good, women participate in constr. {minority)
Description Finished Quantity , Condition
Anti Salt Dike March BS o430 m good
rebuilt March 87

Contour bund May 87 420 m fair
Double Sluicegate 1 good
Spillway 4 goad

Area cultivated by farmers from minor settlements west of Bwiam, referred to
as Bwiam Santamba, situated 1.5 Km west of Bwiam. Rice fields initially
affected by salt intrusion and suffering from poor water retention.
Construction of one anti salt dike with good participatiaon of the farmers.
Dike was heavily damaged in August 86 when the heaviest storm in living
memeory hit the area, Dike anly rebuilt in B7 together with 4 additiaonal
tontouwrbunds., Frovision of double sluice gate and 4 spillways. Water retention
by dike and bunds excellent, Satisfactory production in 1987 and 19881,
Increase in Production by using 120 days varieties in permanent flooded zones.
Reasonable commitment from farmers concerning maintenance. Good prospects for
successfull project.

10,

Village name : Bwiam/Foni Kansalla District/Western Div.

Apprak. Population : 1700
Rice grawing area involved: 20 ha

Village participatiaon poar

Description Finished Buantity Conditian
pnti Salt Dike  March 85 200 m  goed
rebuilt May 87

Contour bund -

Spillway/Sluicegate Combination 1 good

with I gates

~Situated 200 m west of the village; flat productive rice growing area,

sparsely used for vegetables. Seriously affected by salt intrusion. Anti salt
dike with sluice gate with three doors not able to withstand peak flow after
heaviest rainfall in living memory in August B84. Discouraging experience.
Farmers afterwards difficult to motivate for repair and maintenance work.
Misty village leadership and internal division among villagers caused
pratilematic continuation of project. Because of dissapointing cooperation
project refrained from rebuilding destroyed contourbunds, Dike still not
satisfactory repaired; repeated ruptures despite increased spill-over
capacity. Nonetheless, area with high potential with skilled farmers. High
yielding plots, even with local varieties.
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i1,

Village name ! Kankuntu/Foni Kansala District/Western Div.

Approx. Population :
Rice growing area involved: 30 ha
Village participation H

Description Finished . Buantity Condition

e i 2 i B e e o e o o e e e o P — ———— e e — J—p— - ~ —_

Anti Salt dike 83,84 and 8B 725 m fair

Contour bund -

Area situated 300 m north of the village. Praomising rice growing area
unfortunately seriously affected by salt intrusion. Dike construction started
encouraging but was soon left to a few individuals without any cooperation
from the villagers. Construction of dike was stopped after completion of 400
m due to discouraging participation. Despite the construction of an additional
325 metres in ’B6 and ’88 but only after considerable efforts from project
staff to convince village leadership to improve the rate of participation,
project management decided to refrain from any additional interventions in
Kankuntu,

Dobong/Foni Kansala District/Western Div,

Village name

Apprax. Paopulation i 300
Rice growing area invaolved: 15 ha
Village participation : good, women participate during construction

LDescription Finished Quantity Condition

- o - - — ) e . P it 0 AR e e ] S, . 0 o e e ] e e PR PR ) M e o o o Y. A o b o e i e e

Anti Salt Dike April B8 20 m good

Contour bund : -

Bpillway/Sluicegate Combination 1 goad
with 1 gates

Rice growing area situated 200 m nort east of the village on rather wide and
flat valley bottom. Not used for vegetable production. Lower fringe affected
by salt intrusion; upper reaches with poor water retention. Dike construction
completed with satisfactory participation. Provision of sluice gate/spillway
combination. No major problems during 1988 rainy season. Area with high
potential with high yields, Sufficient imponding to allow 120 days
transplanted varieties.
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Kayaborr/Foni Bondali District/Western Div.

Village name

200
40 ha
fair/poor, women participate in constr. (minority)

Approx. Fopulatiaon
Rice grawing area involved
Village participation

= am mx

Description Finished Quantity Condition
Anti Salt Dike  May 8 380 n  fair
Contour bund June B& 540 m good
Double Bluicegate i good
Bpillway 8 good

Rice growing area situated in narrow valley 400 m west of the village and
shared with the village Kalang further east. Project referred to as Kayaborr.
Lower reaches protected by a dike constructed in 1982 under auspice of the
Aereal Counnil. However, this structure imponds extremely saline and acid and
unproduvtive soils., To make better use of imponded surface run-off a dike was
constructed at the fringe of the non-affected area, provided with a double
sluice gate. I contourbunds constructed in 86, initially without spillways
were damaged by peak flows and therefore provided with drop spillways in 1987
together with 5 additional bunds and spillways in the upper reaches. Village
participation was good in the beginning but faded away. Complicated village
leadership parting the village and social commitments resulted in poor
maintenace and reluctancy in participation.

i4,
Village name : Kalimu/Foni Bondali District/Western Div,
Approx, Population : 150

Rice growing area invelved: 8 ha
Village participation : fair, women did not participate

Description Finished Buantity Condition

o oy e = - - - i e g 1 i oy e Py R P M 9 T S Y e P 300 B ot o e e e S - o i o o S

Anti Balt Dike Jan BS5 573 m good

Contour bund -

Single Sluicegate 1 : poor

‘Bmall arga bordering the upland 200 m north east of the village. Not used for
vegetable production. Area initially affected by salt intrusion and suffering
rapid depletion of imponded surface run—-off. Protection by single dike
provided with one sluice gate. Effectively imponding the lower part of the
“area for a prolonged period. Siutable for high yielding transplanted
varigeties., Highly skilled rice farmers. Widely use of animal drawn seeder and
only project village using the sickle for harvesting. No contourbunds
constructed. Sluice gate needs major overhaul., Village commitment has slightly
faded away over the years but still sufficient to count on.
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13,

Village name

Kanwally/Foni Bondali District/Western Div.

Approx. Fopulation : 300

Rice growing area involved: 20 ha _
Village participation ! good, women participate in constr. (50/50)
Description Finished Buantity Condition

Anti Balt Dike : -
Contour bund June BB 820 m good

Spillway b under caonstr.

Productive area situated south east of the village in the middle reach of an
extended narrow valley. Contourbund construction with satisfactory
participation from villagers. Spillway construction suspended due to sudden
leave of construction supervisor. Experience gained during 1988 season not yet
avallable

16,

Village name ¢ Bondali Jola/Foni Bondali District/W. Div.

Apprax., Population H= 18]
Rlce growing area involved: 25 ha
Village participation : from good to poor, women participate (majority)

Description Finished Guantity Condition
Anti Salt Dike  Dec 84 . 380 m  good/moor
Contour bund April 83 480 m 7 poor
Single Sluicegate 3 fair
Double Sluicegate 1 fair

Area situated 400 m west of the village, shared with farmers from Kanjibat and |
Santamba to the east. Productive area with a high potential when improvements,
First praject initiated. Lack of experience resulted in poor lay-out of anti
salt dikes; this has been adjusted before the cropping seasons of 1987 and
1988. Dikes suffered from insufficient maintenance and were overtopped
regulary. Capacity of sluice gate, draining the main area should be increased
with a drop spillway. Contourbunds were never provided with spillways; instead
farmers made simple outlets with mud. Main drainage way {gully) should be
provided with solid structures to prevent regular damages to the bunds.
‘Disappointing village participation despite contineous pressure from project
staff and involvement of district chief.
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Project Development Costs

item. The total hectarage developed during the period was 98 ha.

Project Costs

Table 6.2 of the main report summarizes the project cost items
per hectare basis) which were used in the economic analysis of GTZ/DWR.
summary is reproduced below and is followed by an explanation of each cost

GTZ/DWR Rainfed Rice Improvement, Water-Controlled Rice Production

Explanation of Project Development Cost ]tems

. Technical Assistance:

water-controlled rice production.
DM 130,000 x 80% = DM 104,000 x D 3.00 = D 312,000
2. Office costs: D 6,262 is a GTZ estimate.

J. Staff costs: Salaries

= D 38,379
Allowances = 11,731
D 50,710

D 50,110 x 90% = D 45,099

ANNEX & - 1

90% of staff Costs attributed to rice-related activities:

GTZ/DNRA
Item No, - Description Total Cost (D} Cost per ha (D)

1. Technical assistance 312,000 3,184
2. Office costs (supplies) 6,262 64
3. Staff costs 45,099 460
4, Vehicles 68,019 694
5. Tractor 12,448 i27
6. Truck 9,600 ‘98
7. Fuel 15,164 155
8. Equipment 21,202 216
9. Construction material 28,804 253
10. Yillage labor 26,950 275

TOTAL PROJECT COST 541,548 5,526

{given on a

This

The GTZ technical assistant spent 80% of his time on activities related to



4.

'Tractor/traiIor:

Vehicle Costs:
Two vehicles were used full time on rice-related activities.

Assumptions:-- Cost of one vehicle = D81,000.
-- Life of vehicle is 100,000 km.
-~ Depreciation per vehicle = D 0.81/km.
-~ Maintenance/spare parts = D 0.50/km.
-- Cost/km without fuel =D 1.37.
-~ Mileage/vehicle/year = 25,000 km,
-~ Total 4-wheel vehicle cost/year for rice-related

activities = D 65,500 { i.e. D 1.31/km x 25,000 km x 2
vehicles)

-- One motorcycle is used full time for rice-related
activities: cost/motorcycle = D 7,557.
Life of motorcycle = 3 years,
Total motorcycle cost/year - D D 2,519

-- Summary of total vehicle costs:

4-wheel vehicles = D 65,500
Motorcycles = 2,519
b 68,079

1 tractor at D 104,000 / 7 years D 14,857/year

U n

1 trailor at D 19,000 / 20 years 950/year
D 15,807
5% maintenance = 790
75% use per year =D 12,448

Truck: Borrowed for 24 days/year for 200 km/day
Depreciation -- D 2/km

Total truck cost -- 2 x 200 x 24 = D 9,600
Fuel:
For 2 vehicles -- 9.09 km/Tlitre
: -=- 25,000 km /vehicle/year = 50,000 km
-~ 5,500 Titres x D 1.47/1itre = D 8,085
For motorcycle -- 20 km/litre
-~ 10,000 km/year
-- 500 litres x D 1.47/1itre = D 735
For tractor and truck -- total estimate = D 6,344
Total fuel cost -- 2 vehicles = D 8,085
motorcycle = 735
tractor/truck = 6,344
DTG, T64

ANNEX &6 -~ 2




8. Equipmeht/éoo]s: GTZ estimate = D271,202

9. Construction material: GTZ estimate = D 32,148

10. Village labor:

GTZ did not keep records of total man-days required to develop one
hectare. However, D 20,965 were paid out as incentives teo laborers to
compiete the 98 hectares. GTZ estimates that each laborer received
approximately D 2/day. -

D 20,95 /D2 = 10,483 man-days / 98 ha = 107 or 110 MD/ha

The opportunity cost of this labor is assumed to be D 2.50/day.
(i.e. 110 MD/ha x D 2.50 x 98 ha = D 26,950)

Alternative Project Cost Structures for GTZ

1.0 -~ Total project costs with village labor used in construction
valued at its opportunity cost: D 5,526/ha

2.0 -- Total project costs with village labor used in construction
costed according to the financial incentives or daily wage
actually paid. GTZ paid a total of D 32,148 in incentives:

Cost ditems 1-9 = D 5,251/ha
D 32,148 / 98 ha = 328/ha
D 5,579/ha
3.0 -~ Total project costs less technical assistance costs:

D 5,526 less D 3,184 = D 2,342/ha.

4.0 -~ Total project costs less 50% of overhead costs incurred in both
deveTopment and maintenance:
Assumption: 33% staff costs were direct costs; 66% were
indirect,
Project cost items 1,2,3{66%
Project cost items 3(33%),7,

4,5, and b at 50%

), D 2,237.50/ha
8,9, and 10 at 100%

1,051.50/ha
D 3,289.00/ha

5.0 -~ Total project costs less technical assistance and 50% of
overhead costs incurred in development and maintenance:
Total project cost with decreasing overhead = D 3,289/ha
Less remaining 50% of technical assistance -1,592/ha
D 1,697/ha

Maintenance Costs/ha
Project cost items 3,4,5,6, and 7 = D 1534/ha

Year 2 -- D 1534 x 10¢# = D 153
Year 3 onwards -- D 1534 x 5% = D 77

_ANNEX 6 ~ 3




Maintenance Costs/ha with Decreasing Overhead Costs

Project cost items 3(66%),4,5, and 6 at 50% =D 613.50

Project cost items 3(33%) and 7 at 100% = 307.50
D 921.00

Year 2 -- D 921 at 10% = D 92

Year 3 and onwards = D 92] at 5% "= D 46

ANNEX & - 4
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