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The evaluation concluded t h a t  the  project  should be funded f o r  two 
- 

addi t ional  years under the PE.480 T i t l e  111 Program (1984 and 1985), focusing - 

on "old" k511ages which demonstrate an i n t e r e s t  i n  continuing re fo res ta t ion  C - 

a c t i v i t i e s  and rec ru i t ing  a few "new" v i l l ages .  The involvement of "eace 

Corps volunteers should be continued. The project  should make a g rea te r  use of 

loca l ly  avai lable  technologies and mater ia ls  notably l i v e  and thorn fencing, 

hand-dug planting fioles, and seed co l l ec t ion  a t  v i l l a g e  level .  The Project  

should encourage Pr ivate  Sector pa r t i c ipa t ion  by introducing the s a l e  of surplus L 
seedlings and encourage individual  woodlots where the i n t e r e s t  f o r  such ventures 

ex i s t s .  Ovez the next two years TCVS should introduce "Ban-Aksuf", an energy 
;C. 

r 
yaving AID-funded woodstove i n  the  Project  area. 

14. Evaluation methodology --. 

The in-depth evaluation of t h i s  U P  a c t i v i t y  vas done i n  year 3. The - 
evaluation is  based on monthly repor ts  and the information col lec ted by the  E 

L 

GOS Forestry ijepartment, AFRICARE and Peace Corps personnel on a l l  project  

a c t i v i t i e s ,  and project  s i t e  v i s i t s  b y , t h e  evaluation team. The in te rp re ta t ion  

of the  a c t i v i t i e s  and the  quant i ta t ive  summaries are d i f f i c u l t  a s  the  Project 

a f t e r  ( . . l a  years has not reache,d the point  of f i r s t  harvest. Thus the benef i t s  

can only be projected. The guidelines f o r  the evaluation took i n t o  account the 

s p e c i f i c  techniques used i n  the implementation pian such as  the number of t r ees  

which survived, nursery management, and transplanting techniques, water d e f i c i t s  , 
s i t e  cha rac te r i s t i c s ,  soc ia l  and economic fac tors .  The evaluation was done i n  

May - Ju ly  1983 ty a three member j o i n t  American - Senegalese team. The ripoz-t 

, w a s  submitted t o  the  GOS i n  July  . . . .. and the f indings and r e c m e n -  - 
dations were approved. 

15. External  Factors : 

None 



16. Inputs: 
- 

Cumbersome administrat ive procedures caused delays i n  the  s tar t -up of 

nursery a c t i v i t i e s .  The delay i n  the  delivery of Frojec t  inputs  such as p 
I 

fenciug materials, tool! , watering catis, p l a s t i c  pots  and sseds i n i t i a l l y  

p l a y e d  the Project. These delays l ed  t o  t h e  l a t e  preparat ion of nur se r i e s  

and- t he  t ransplant ing  of premattire seedIings f o r  c e r t a i n  species such a s  kad. 
- 

T!-.e r o l e  of the PCVS has been very pos i t ive  i d  the dissemination of r e fo res t a t ion  
- 

techniques among v i l l ages .  

17. Outputs 

I. -- 1981 Rainy Season: 40,572 t r e e s  were planted i n  e i g h t v i l l a g e s  i n  the  B d e y  

ancl ~iou;bel  Departments as follows: 

. Bambey Departmnt (4 v i l l ages )  29,820 t r e e s  

Eucalup tus 8,300 t r e e s  

Acacia Holocericea 19,453 

Acacia t o r t i l i s  1,950 

Leuceana . 37 - 
Total  ............ z%z?2 

. Diourbel Department (4villages) 10,752 

Kad 3,600 

Eucalup tus 3,215 

Acacia holocericea 2,150 

Cashew 272 

Nem 190 

Leucema 50 

Paw-paw 810 

Pfaqgo 465 - 
............. Total  10  752 w m l l r r r  

, .The 3 2  hectare: Ndiemane planta t ion  had a very poor survival  r a t e .  The main 

causes of morta l i ty  were l a t e  planting,  small seedling s i z e ,  lack of protec t ion  



agains t  l ivestock and termites,  and lack of proper weeding a f t e r  pianting.  

However, seedlings d i s t r ibu ted  t o  individuals fo r 'p r iva te  planting had a 

b e t t e r  survival  r a t e  and grev bet ter .  

m 

XI. 1982 Rainy Season: The number of v i l l ages  par t ic ipat ing i n  the v i l l a g e  

woodlots program increased t o  twenty. The sunr ival  r a t e  improved subs tan t i a l ly  

(65 X )  and nos t  of the morta l i ty  can be a t t r ibu ted  t o  the l a t e  i n s t a l l a t i o n  of - 

the "Australian" fencing (large mesh wire).  Temi tes  were a causal f ac to r  

on the  survival  r a t e .  Nurseries were es tabl ished i n  each of the pa r t i c ipa t ing  - 

vi l l ages .  

11.5 hectares wdre planted with eucalyptus and prosopis. 6695 t rees  were 

planted;.and 2301 t r ees  survived with a survival  race of 34 X. The kad specie - 
was planted i n  92 crop f i e l d s  (77.68 ha) and the s u m i v a l  r a t e  was good (65 XI. 

111. 1983 Rainy Season Campaign: 35 v i l l ages  a r e  involved i n  the  current  

campaign. The charac te r i s t i c s  of t h i s  pzar 's  ~Iursery e f f o r t s  is  the diversi-  - - 
f i c a t i o n  of species and the  broad experfaentation with indigenous t r ee  species. 

38,359 seedlings were produced i n  t h e  v i l l a g e  nurseries.  Training sessions were 

organized f o r  36 v i l l age  nurserymen. One of the  objectives of the 1983 - 
campaign i s  t o  f ind  a more cost-effective and timely protect ion scheme f o r  the 

v i l l a g e  woodlots. The "Australian" fencing has been replaced witk barbed wire 

and run-palm posts reinforced with na tu ra l  fencing materials  provided by the 

v i l l age r s ,  mainly euphorbia 'balsamifera and thorn branches (mainly kad) . 
Grand t o t a l  projected for  1983 plan t  P t o  10119: 

21.11 ha of v i l l age  woodlots (10,411 t rees)  

7.4 ha of woodlot replant in^ (1,766 t rees)  

276.0. ha of kad plrrntatious (27,592 t rees)  

10.0 ha of kad r c ~ l a n t i n g  (1,036 t rees)  
314.51 ha 

18/19 Purpose and Goals 

The purpose of the project  is t o  undertake cornunity fo res t ry  a c t i v i t i e s  

i n  40 par t ic ipat ing v i l l a g e s  i n  the Diourbel Region of Senegal, namely: woodlots, - - 



agro-forestry, windbreaks and f n ~ i t  trees.  Mast progress indicators have been 

made in  introducirig. fuelwood pr~duct ion  techniques in the progress area. The 

foundation has been la id  t o  enable benefi$iary vi l lagers  t o  undertake 

reforestation ac t iv i t ies  on the i r  own, especially with training and nurseries 
6 

provided a t  each village. 
L= - - 

20. Beneficiaries: 
'- !he d i rec t  benefits produced by the project by the f i f t h  t o  seventh year w i l l  

be firewood 

harvest and 

and wood construction materials tha t  the vi l lage organizat:ions w i l l  2- 
keep for  personal consumption o r  s e l l  on the local  market,, There are  - 

other benefits such a s  fodder from acacia and the regeneration of s o i l s  with the -. 

kad trees.  -- . -. -.---- - 
Indirect benefits could include related employment opportunities, consumer 

savings, trlinsport savings and commercial ac t iv i t ies .  Those individuals who w i l l  
, 

be involved in the construction of the energy-saving woodstoves w i l l  a l so  benefit 

from the project . 
-. - 21. Unplanned Effects : 

None 

22. Lessons learned: 

In  the selection of species, the performance of Eucalyptus Camaldulensis 

planted in i981 snd 1982 indicates tha t  t h i s  species is unsuitable fo r  most parts 

of Diourbel Region. Prosopis JuliLlora is  &he most drought resfs tant  species in  , - - 
t h i s  region where there is an insuff icient  rainfallaveraging 300 ma per annum. 

Motivation has been noted among some vi l lagers .  Some r'armers were willing t o  

commit themselves t o  onerous tasks. 

Villagers are acutely aware of the lack of fuel  and construction wood in  the 

region. This has been an ever present conFern since the 1973 drought. 

Tho protection of woodlots by building fences remains unresolve3 costwise. It 

was found that, the fencicg system used thus far in  the project is not economically 

feasible . 
Tne fuelwood c r i s i s  coupled with the increasing pressure brought about by s o i l  

degradatfon dueffand use practices have clear ly forced people to  c~mbine reforestation 



t o  farming prac t i ces  i n  order to increase a g r i c u l t u r a l  production. However, it: i 

is the  SERERE farmers who have adopted the  new agro fo res t ry  methods. . I' 

Seedlings d i s t r ibu ted  fo r  individual  p lant ing had the bes t  overa l l  suzvival  

r a t e  due t o  protect ion,  care, and watering. 

Final ly  t h e  r o l e  o f  r e l ig ion  a s  a motivating fac to r  represents an a s s e t  t o  
I - 

mobilize land and human resources. 

23. Special  Commants o r  Remarks: 

none 

24. Attachbent: Evaluation Report (p 1 - 55) 
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EXECUTIVE SUMMARY 

This section responds to questions on technology transfir which AID'S Africa 

Bureau has disseminated for inclusion into project evaluations (reference 

State 81077, March 27, 1982). 

. . 
Prepared by: Chun K. Lai, Forestry consultant 

Date: July 31, 1983 

Project: Diourbel 'Village ~eforesta;ion, 685-0247 

Country: Senegal 

Cost: $232,066 

Period of Project: 1981-1983 

1. What constraint did :his project attempt tb relieve? 

Through its village woodlot component, the project attempts to ease 

the labor constraint of fuelwood collection, which is requiring the women 

in the Diourbel Region to walk increasingly long distances. 

Through its Acacia elbida component, the project attempts to relieve 

the environmental constraint of increasingly degraded soils as a result 

of the extension of continuous, non-fallow cash cropping (peanuts) and a 

high population pressure on the land (over 100 inhabitants/km'). 

2. What technology (knowledge, skills or practices) did the project promote 

to r~lieve chis constraint? 

The project promotes the creation of village nurseries to produce 

seedlings for village woodlots, Acacia albida fields, and individual 

distribution. 
., . - - - -  - - 

3. What technology did the project attempt to replace? 

The project attemots to replace the traditional technology of fuelwood 

collection from distant sources cf native veaetation with the establishment 

of woodlots for fuelwood production close to the villages. 



4. Why did project  planners believe tha t  intended benef i i i a r i e s  'wu ld  adopt 

the  proposed technology? 

The wood shortage problem i n  the Diourbel ~ e g i o n  i s  taking on desperate 

dimensions. The severe drought of the l a t e  1960's and 1970's has,  i n  combi- 

nat ion with demographic fac to r s ,  accelerated the dese r t i f i ca t ion  process 

and in tens i f i ed  the "other energy c r i s i s " .  Rural womeu valk a minimum of 

3-5 -m t o  f ind fuelwood: construction wood is  becoming jus t  as scarce. 

wit6 -- Acacia a lb ida ,  i ts  .benefies on s o i l  regensration and increased 

agr icu l tu ra l  production is well'known t o  farmers i n  the Region, especia l ly  t o  

Serers; . 

5. ,What charaZter is t ics  did the  intended benef ic iar ies  exhibi t  t h a t  had re le-  

vance t o  t h e i r  adopting the proposed technology? 

Some v i l l age rs  have, i n  the  past ,  come t o  the Departmental or  Regional 

Nurseries of the Service of Waters and Forests  (SWF) t o  g e t  seedlings f o r  

. plant ing i n  family compounds or  i n  v i l l age  public places. These were usually 

shade o r  f r u i t  t rees .  

6. What adoption ' r a t e  has the p ro jec t  achieved i n  t ransf  er r idg the  proposed 

technology? 

Between 1981 and 1983, 38 v i l l ages  have been integrated in to  the  project  

(3  dropped out t h i s  year). Local par t ic ipat ion averages between '10 and 30% 

of the v i l l a g e  population. 

7. Bas t h e  project  s e t  forces i n t o  motion t h a t  w i l l  induce fu r the r  exploration 

of the  cons t ra in t s  and improvenents t o  the technical  package proposed t o  . '  
overcome i t ?  

Hopefully, v i l l age r s  w i l l  eventually subs t i tu te  external  p ro jec t  inputs 

(wire fencing, t r a c t o r  subsoil ing,  "crinting" fencing f o r  nurseries)  with 

l o c a l  technologies (natural  fencing materials ,  l a rge  hand-dug planting holes ,  

l i v e  fencing around nurseries)  . 



. . 
1 8. Do pr ivate  input suppl iers  have an incentive t o  Gamine the const ra in t  
- - 

addressed by the project  and t o  come up Gith solut ioas?  
I 

Private  input suppl iers  can play a r o l e  i f  the  project  introduces 

b the  idea of s e l l i n 2  surpllls seedlings produced i n  the  v i l l age  nurser ies .  
- ?  - t This may serve  a s  incentive f o r  the s t a r t  of pr ivate  nurseries.  

9. What del ivery  system did the project  employ t o  t r ans fe r  technologv t o  

intended benef ic iar ies?  - 
The p ro jec t  conducted t ra in ing sessions f o r  v i l l a g e  nurserymen. 

Village re fo res ta t ion  quasi-cooperatives w.w- .se t  up. Peace Corps Volunteers 

(PCV's) and SWF technicians maintain c lose  contact  with vil lagersthrough 
qi 

th$ i r  "serfsibilisation" work. 

10. What t r a in ing  techniques did the project .use t o  develop the  del ivery  

- - - .  system? 

Training techniques include "formalfi sessions a t  the Xeqional Nursery 

and the Khandiar p i l o t  farm and "in£ ormalff on-the-job t ra in ing as  project  

personnel a s s i s t  and monitor work a t  the v i l l a g e  level .  

In  addi t ion,  PCV's came up with the idea of bringing village'nurserymen 

t o  d i f f e r e n t  v i l l ages  t o  discuss and compare t h e i r  work. 
. . 

'L. 
11. What e f f e c t  d id  the transferred technology have on those impacted by i t ?  

This i s  too ea r ly  to  t e l l .  It w i l l  depend on how much .:usable wood 

products the  small woodlots (0.2 t o  3.0 ha) w i l l  y le ld ,  how these products 

w i l l  be d i s t r ibu ted  o r  sold, and what t h i s  w i l l  represent i n  terms of 

reduction of the  wood shortage-,both on . the v i l l a g e  and ,regional l eva l s .  
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1. INTRODUCTION 

- .  1.1 Evaluation Team 
I 

- + 

The evaluation work was undertaken by a core of three members: 

. Chun K. Lai - Master of ~orestry candidate at the Yale school of Forestry 
! 

- i (USA) ; Fulbright Researcher on. reforestation in Senegal (1232/83). Team 
- leader: responsible for evaluating technical a2d sylvicultural components . . . . ,  . 

and for writing the final evaluation report. Ely Joseph Sambou - Master of 
science degree in Resource Management and Policy (Forest: Economics) at SUNY 

. Syracuse (USA); Coordinator in charge of Economic Affairs at PARFOB. 
t Responsible for analyzing econcmic components of tha project. Issa Fave- 

Master of Sociology degree at the Sorbone (France) : Director of Rura? 
Migrationcat the Socid t6 de Terres Neuves. Responsible for evaluating 

- 

sociological aspects concerning the project. 

1.2 Methodologe 

Information and data for this evaluation were obcained througn Eield visits 

to project sites, interviews with project personnel, review of prcject 

documentation and pertinent literature, and consultation with forestry 

researchers (CNRF, ORSTOM). The evaluation itinerary is presented in Appendix A. 

An evaluation of the first year project activities was conducted by 

Mr. Fred b?zber in November, 1981. This current effort will concentrate on 

evaluating project activities during 1982 and the rirst semester of 1983, 

with accent on the evolution of project design and modes of implementation. 

All 38 villagesthichare or have been in the project ware visited by the 

forester. The economist visited 30 of the villages; the sociologist conducted 

intervirws in 8. 

1.3 The Conceptual Framework 

Essentially, the evaluatidn seeks to determine the progress of the 

project towards its overall goal, that is: "To involve villagers in the 

national reforestation program. More specifically, Africare will assist the 

Covarnment of Senegal and inhabitants of rural areas to undertake conmnrnal 

forestry activities including the planting of trees for fuelwood, shade and 

fiuit, windbreaks, soil conservation, and protection.of natural regeneration". 



; - 

In add i t i on ,  it is  AID'S  d e s i r e  t h a t  t h e  eva lua t ion  address  t h e  i s s u e  - 
of r e p l i c a b i l i t y :  has t he  p ro j ec t  been succes.sfu1 i n  developing a model f o r  

camnunity f o r e s t r y  a c t i v i t i e s  which can be appl ied  t o  o the r  regions of 

Senegal o r  t he  Sahel? - 
Before p$oceeding f u r t h e r ,  these  ques t ions  must be  evoked and kep t  i n  

min9: -- . . - Can t h e  des i r ed  pro:ect gba ls  be r ' e a l i s t i c a l l y  a t t a i n e d  i n  t he  s h o r t  

time frame involved? ( o r i g i n a l l y  Se t  f o r  two years ,  l a t e r  extended - 
t o  three)  - - 

. - , . .  - What d i f f e r e n t  ( i f  any)' eva lua t ive  c r i t e r i a  should be imposed on 
- -- - ---- . .  , .. 

"pi lo t"  o r  " t e s t "  p r o j e c t s  a s  opposed t o  more t r a d i t i o n a l ,  product ion - 
of i en t ed  p ro j ec t s?  

- Can (or  should) one a f f i x  a "pos i t ive  value" t o  lessbns  learned  from 

"fa i lures"?  . . 
(e.g. t h a t  9-ha v i l l a g e  woodlots o r  Eucalyptus camaldulensis are 

i n f e a s i b l e  o r  inappropr ia te  i n  t he  p r o j e c t  zone). 

- How should "successful" be  defined wi th  regard t o  r e f o r e s t a t i o n  a c t i -  

v i t i e s  one is t ry ing  t o  i n i t i a t e  at t h e  l e v e l  of t h e  v i l l a g e r ?  

I n  hec t a r e s  planted? In ' survival  r a t e s ?  I r t  t he  l e v e l  of  p a r t i c i p a t i o n  

and motivat ion shown? I n  t he  l i ke l ihood  t h a t  these  a c t i v i t i e s  w i l l  be 

sus ta ined  Ja t he  fu tu re?  

2. GENERAL PROJECT INFORMATION 

2.1. Funding 

The p ro j ec t  i s  funded u n d e r a n w r a t i o n a l  Program Grant from AIDIWashington 

t o  Africare/Washingron. This  Grant (No. AIDIAFR-G-1690; PIOIT No. 685-0247- 

3-0024) was authorized on August 29, 1980 i n  t he  amount of $211,344 and signed 

by the  Af r i ca re  Representat ive on September 5, 1980. The pro j ec t  was 

planned f o r  a two-year period ending December 31, 1982. Because of t h e  d i f f i -  

c u l t i e s  encountered i n  t he  s ta r t -up  year  of  1981, i t  was decided t o  extend 

the  p ro j ec t  f o r  a t h i r d  yea r  i n  order  t o  p r o f i t  from the  many Lessons 

learned t o  da te .  Unexpended funds ($40,032) wogld be used and+supported by 

an add i t i ona l  $20,72:! from the  T i t l e  111 program under an amendment approved 

by ~ 1 ~ 1 s e n e g a l  on June 27, 1983. This br ings  t he  t o t a l  AID committrnent 

t o  $232,066. 



Peace Corps Senegal has assigned nine PCV's t o  t h e  project  during its 

l i f e  span: th ree  a r e  currently serving i n  the  Diourbel Department. The f inanc ia l  = 

support of these voluntaars a r e  estimated t o  t o t a l  $219,000 -- with $52,000 
. . 

fo r  t r a in ing  expenses and $167,000 f o r  "volunteer support". - 

The Government of Senegal contributes adadnistr . . - ive aad technical  

personnel t o  the  project .  The s a l a r i e s  of the Regional Inspector ("Chef de project") 
- 

f ~ o '  ~ e ' p a r t e m e n t a : ~  ' Beaifs ("Chef de secteur") , four  fo res t ry  technicians 

. ("ATE??"), and one chauffeur a r e  estimated ' t o  be 27,792,000 FCFA over the  . . . . . 
three-year perlod. These personnel, of course, perform some t r a d i t i o n a l  SW 

functions a s  well a s  project  duties.  
, . 6. 

2.2 Personnel 

The t a b l e  below indicates the people involved i n  the project  during and 

s i r c e  i t s  conception. The frequent and numerous personnel changes have hampered 

I 
attempts t o  e s tab l i sh  a sense of continuity and harmonious rapport among the 

- various ac tors .  



Tabla 1. Project  personnel i r o m  1980 to present. 

Function Project  Design Project  Implementation 

AXXI Project  M g .  

AID Projec: Assis. 

Africare Project Mgr . 
Africare Project  Assis. 

SVF Project  Hgr. (Dakar) 

SWF Project  Director  (Diourbel) 

Chef de Secteur (Diourbel) 4. 
Chef de Secteur (Barnbey) 

ATEF1r :Diongo 

-. . Diongo 

Xgoye 

Lambaye 

.Peace Corps Project  Hgr. 

PCV1s: Udindy Goure 

Layab6 

. Palene 

Thiax 

Herina S y l l a  

Khaigene 

Ndimb 

Bari Hdondol 

Bakakak 

Hary Young Carol Ulinski Daby Dial lo 

Daby Diallo-Planadou Ba 

David Jackson R.J .  Benn 

. . _ X b r a h i v  Camara B 

Abdoulayc Kana H. Danso - Amrdou ~ ~ i a i c  

B h r y  Shye Abdoulrye Sdne-Chr ikh Sa~ar; 

Seringue Mbodj Cheikh Mbaye 

Abdoulayn Dial lo 

h s s a b e  Ly 

Baba Cobar 

.buudou Diimi 

b e  Samb ' 

Ken Barber - Chrir Kopp 
Peter Hai l la  

Lynn McConnville .. . 

Steve Scot t  

Yike Hendrix 

Ti ld r  Couveia 

Ann Moitlond 

Denise Ingram 

Hntt Chotkovski 

Joe Virnfg 

2.3 Original  Project  Design 

Thc f i r s t  p ro jec t  des'ign papers snvisioned "individual voodlotr a: t h r  r a t e  

of 9 hectares  o r  5,625 t r ees  par year in each of LO par t ic ipa t ing  v i l l ages  (8 i n  

the f i r s t  year ,  32 i n  the second)" ("Program Description", Attachment A of AID/ 

Africare Grant Agreement"). 



The Africars/SWF Agreement has two components: 1) v i l l a g e  woodlots - 216 ha 

i n  Ngoye D i s t r i c t  (Bambey) at  a 4x4 m (625 t r e e s h a )  spacing f o r  fuelwood product ion;  

and 2) Acacia a lb ida  (kad) p l an t a t i on  -- 216 h e  of kad planted a t  10 X 10 m sphcing 

i n  millet and peanut f i e l d s  t o  improve s o i l  condi t ions  i n  Ndindy District (Diourbel).  

2.4 Design Modif icat ions 

The mid-project eva lua t ion  c a r r i e d  out  by M r .  Fred Weber proposed some 

G 
important changes i n  t he  opera t iona l  mode. Conceniing the  o v e r a l l  p r o j e c t  goa l ,  

he recommended t o  "enlarge t he  scope of t h e  p ro j ec t  t o  include a l l  f o r e s t r y  and - - 

- - conservat ion a c t i v i t i e s  of p a r t i c u l a r  i n t e r e s t  t o  t he  l oca l  people, inc luding  

food and f r u i t  t r e e s ,  shade p l an t a t i ons ,  windbreaks, p ro tec t ion  of n a t u r a l  vege- 

t a t i o n ,  s o i l  conservat ion,  etc." (Weber 198 1).  

This led.  t o  t h e  adoption of  c r e a t i n g  small  (usua l ly  l e s s  than  1 ha) woodlots 

located near  t h e  v i l l a g e s  and more emphasis on d i s t r i b u t i n g  t r e e s  f o r  family - 
- 

compounds and v i l l a g e  pu5l ic  places,  a s  we l l  a s  extending the  kad component t o  t he  

Bambey Department. 

2.5 Regional Scope of Problem 

The Region of Diourbel,  i n  t he  hea r t  of t h e  groundnut bas in ,  f a c e s  severe  . 
- ful,lwood shortages due t o  a r s p i d l y  increas ing  population, ex tens ion  of cash 

cropping (peanuts) ,  and a n a t u r a l  vege ta t ion  resource base t h a t  i s  r ap id ly  dimi- 

n i sh ing  due t o  demographic and c l i m a t i c  f a c t o r s .  

A t  t h e  end of 1983, t he  population of Diourbel Region w i l l  approach o r  

exceed 517,000 (assuming a 2.8% annual i nc rease  s i n c e  1976). With a t o t a l  land 

a r e a  of 4359 W ,  t h i s  means an average populat ion dens i ty  of 118 persons/km2. 

Indeed, a f t e r  t he  Cap Vert Kegion, t he  Serer-dominated Bambey Department h a s  t he  

- . highes t  population dens i ty  i n  Senegal (Jeune M r i q u e  1980). 
_.-.- . - . 

The Former Environmental Off icer  of AIDISenegal, M r .  Pe t e r  Freeman, has  

pointed out  t h a t  v i l l a g e  woodlots are not  a f e a s i b l e  means of achieving f u e l  

se l f - suf f ic iency  i n  t h i s  Region due t o  t he  s c a r c i t y  of land (Frelman 1982). 



Using these parameters f o r  the r u r a l  sector of Diourbel:, 

* production r a t e  of 3 d / h a / y r  i n  woodlots, consumption r a t e  of 

0.6 mJ /person/yr ( these two assumpticzm irorh the Master Plan f o r  

Forestry Development, CTFZIISCET 1,982) .' 
* Rural populatiozr of 413,200 i n  1982 (2% annual increase projected 

i n  ru ra l  sector)  .' 
* 350,000 ha of arable  land (0.75 halparson) ( V I B  plaii"; . . R6p. du 

Sdndgal 1981 ) . 
* 300,000 ha of land ac tua l ly  cul t ivated i n  1981, 10,000 ha of land 

i n  fallow ' (SODEVA 1 9e2a) . - -  .- -. ___ 
Freeman calculated thc t  82,600 ha of v i l l age  woodlots would have t o  be es tabl ished 

i n  order t o  m e e t  the fuelvood needs of the  r u r a l  populace. This f igure  i s  more 

than double the 'area of &able land which =emains available.  

One poss ib i l i ty  t h a t  Freeman disregarded i s  the  establishment of woodlots 

on non-agricultural lands, which represent 'over 40,000 ha of the  ~ i o u r b e l  Region. 

It is  becoming increasingly c l e a r  that  chis i$ the type 02 land most often 

"donated" f o r  prdject  woodlots (a .g.  depressions o r  "bas-fonds") . 
I n  recognizing the  land const ra in t  (among others) ,  the  Master Plan f o r  

Fore* t r y  Development (CTFT/SCET 1982) has advocated reducing, not el iminating,  

the  fuelwood problem in the densely populated Regions of Diourbel, Thihs and 

Cap Vert. objective n o l  of the  Plan i s  t o  "reduce regional shortages of 

fuelwood fo r  r u r a l  populations". For Diourbel, the  goal is  to  decrease the fuel- 

wood d e f i c i t  by 25-302 i n  the  year 2,000. This would require  a production t a rge t  

of 92,000 d / y r  by the end of the  century, o r  the  establishment of over 30,000 

ha of woodlots i n  the Diourbel Region. 



. . . . . . . . . . .  
3. PROJECT ACCO?lPLISHMENTS 

! 
- 3.1 1981 Campaign 

. . 
(a) Planting. The following tables summarize the number of trees planted 

I in 1981, the project start-up year. The Ndiemane plantation was completed 
i between August 17 and September 2 with labor provided by the four Bambey 
I 

villages, located 6 tb 10 h away. Plantdng occurred roughly during the 

same period in Diourbel; Ndindy Goupe planted from August 10 to September 4 . . .  --.- . . .  ........ . . . . . . . . . .  
- . -  . . - -. 

1 . . 
Table 2. Trees planted in Bambey Department in 1981; . .  . . 

Operation Nursery Source Eucaluptus Acacia , Acacia Leuceana Totals 
holocerlcea . tortilis 8. 

Ndiamen Ndimb - 4,880 300 - 5,180 

Plan- ~essene - 2,523 - - 2,523 
tation 

(4x4 m) Battal - 3,900 - - 3,900 

Bari Ndondol - - - - - 

Sub totals 8,360 11,303 300 - 19,903* 

Hdividual Ndimb 
- 

Distri- Sessene 
but ion 

Battal 

Bari Ndondol - 3,800 - - 3,800 

- Subtotals 

Totals 8,380 19,453 1,950 37 29.s82ZJ.- .- - 

* At a 4x4 m spacing, represents 32 ha at 622 trees/hectare 



Table 3. ~ r e ' e s  p lan ted  i n  Diourbel D e p a r t ~ e n t  i n  1981'. 
1 ' .- - - - , ' Vil lage  Kad Eucalyptus A.ho10. Cashow Neem Lence. Papaya Mango Totals.  

I - 
.-. .. Palene - 900 900* 900 30 - - 

a,. - .  200 140 3,070 r 
9' Layat4 800 1,040 190 200 - 50** 240 125 2 , 6 4 5 -  

; I  - 
- ,  

, * 1 .S ha v i l l a g e  

' +$ v i l l a g e  square 

(as ide  from kads and otherwise denoted, tr&s were used f o r  i nd iv idua l  d i s t r i b u t i o n  

and windbreak t r i a l s ) .  

  rand To ta l  f o r  1981 = 40,572 t r e e s  planted 

- (b) Surviva l  Rat+ 

The 32-ha Ndienane p l an t a t i on ,  with t h e  exception of perhaps a  faw s c a t t e r e d  

t r e e s ,  can be  considered a  t o t a l  f a i l u r e .  The major causes 02 mor t a l i t y  were: 

l a t e  p lan t ing ,  small seedl ing  s i z e ,  l a ck  of p ro t ec t ion  aga ins t  l i v e s t o c k  and 

te rmi tes ,  and l a c k '  of proper weeding a f t e r  p lan t ing  (Weber 1981 1 . - 
I n  Diourbel,  kads planted i n  1981, without  pro tec t ion ,  a r c  est imated t o  

be ' su rv iv ing  a t  a  r a t e  of 5 t o  10%. 

Indiv idual ly  d i s t r i b u t e d  t r e e s  survived and grew b e t t e r  al though t h e  exac t  

ortrvival r a t e  is no t  known. Some exce l l en t  subj.ects of  Acacia ho loce r i cea  
- 

were observed a t  Palene, some about 3 m i n  he ight .  Many neems and A.Ro1o. a r e  

growing i n  Ndindy Gouye. It i s  poss ib le  t h a t  some v i l l a g e s  have over 502 

su rv iva l  f o r  t r e e s  d i s t r i b u t e d  ind iv idua l ly .  



. . 
1982 Campaign 

(a) 1 l'he number of p a r t i c i p a t i n g  v i l l a g e r  was increased t o  20 -- 
12 "new" v i l l a g e s  and t h e  8 o r i g i n a l  ("old") v i l l a g e s  from 1981 - v i t h  12 

in Ndindy District (Diourbel Department) and 8 i n  Ngoye District (Bambey 

Department). 

Each v i l l a g e  was t o  produce 4,000 seedl ings  which would be used f o r  t h e  
... .. 

following purposes: 

* v i l l a g e  voodlots  (eucalyptus,  neem, prosopis ,  A.holo.1 
* s o i l  regenerat ion (kad) and windbreaks . * shade t r e e  and roads ide  p lan t ings  (neem, prosopis ,  flarnbdyants) 

. . * f r u i t  t r e e s  (lemon, orange ,paw-paw . g w t t ) .  -. --- -.. ..- .. - 

(b) Vi l lage  n u r s e r i e s  . Nursery production was a s  fo l lovs :  

Table 4. Vil lage ??ursery Production i n  1982. 
. . 

- . -  . 

Department Vi l lage  No. Seedlings Oroduced 

Diourbel Palene* 1,889 

Keur Ndiouga Mbaye 2,167 

Ndiadakhar 2,729 

. LayabB* 675 

Ndiogop Ndiaye 3,024 

- Lomene 2,422 

Darou Salam Gallk ' 625 

Ndindy Gouye* 1,288 

Keur Moussa S a l l  2,596 

Mbeder 2,076 

Gouye Gaye 942 

Diongo* : 1,643 

Subto ta l  22,076 

B amb ey Ndimb* . 454 
Sessenc* ,560 
Ba t t a l*  2,501 
Bar i  Ndondol* 125 ' 

Bakakak 1,702 * denotes "old" v i l l a g e  
Ngonene 1,761 
Sobeme 370 ' 

Ngangaram 3,624 
bubcoca~  11,09/  
Tota l  33,173 



(c) V i l l age  woodlots. The f i r s t  r a i n  f e l l  on J u l y  10, 1982. P l an t i ng  

began i n  l a t e  Ju ly  (e.g. J u l y  27 i n  Keut Moussa S e l l )  a f t e r  two s i g n i f i c a n t  . . 
r a in s .  Most woodlots, owing t o  t h e i r  small s i z e ,  were planted w i t h i n  two days. 

Woodlots had previously rece ived  one-tooth subso i l i ng  i n  two d i r e c t i o n s  

("sous-solage crois6") a t  3 5x5 m spacing wi th  a t r a c t o r  (1974 F i a t )  borroved 

from SWF/Diourbel. 

Su tv iva l  information of t r e e s  planted i n  woodlots a r e  based on a c t u a l  

f i e l d  examinations by the  eva lua t i on  team and d a t a  furn ished  by ATEF's and PCV's. - 

Table 5. Tree  su rv iva l  i n  1982 v i l l a g e  woodlots, ,Diourbel Dept . , -- I . . .  

Vi l l age  . . . Area (ha) . . . spec ies*  Nodplanted . No.Surviving X Surviva l  
-- - 

Palene .v". 1 .O E/P 400/50 0 0 
- 

Keur Ndiouga Mbaye 0.7 . E/P 235/40 0 0 

Ndiadakhar 1 .O E /P 625 15 2 

Layabe No woodloe' - - - - 
Ndicgop Ndiaye 0.6 

Lamene 0.8 

Darou Salam Gall6 1 .O 

Ndindy Gouye . 0 ;84 E/N/P/A 416 

Keur Moussa S a l l  0.32 N/E/P 572 

Mbeder 0.45 E '  215 0 0 

Gouye Gape 0.24 N/P/E/A 418 263 63 
. . 

Diongo a 0.41' ' 'P/E/N ' '208/46/31 122/0/23 5 1 

To ta l s  7.4 . . . . . . . 4,455 . . 1,310 . .---29--. - 
. . 

-- 

Average p l an t i ng  dens i t y  = 602 . t r e e s  pe r  h e c t a r e  ( tph)  - 
Average surv iv ing  dens i ty  177 tph  

*E = e u c ~ l y p t u s  
P - prosopis  
N = neem 
A = Acacia ho locer icea  



Table 6. Tree  su rv iva l  i n  1982 v i l l a g e  woodlots,  Bambgy Dept. 

Sessene 0.29 1 83 39 47 ( 75 7 0  93 1 1 5 0  109 69 

I 
I 

Vil lage  Area (ha) 

- Uimh 0.35 

. ,  Battsl ' 0.50 1 93 5 ; 5 (  98 6 4 . - 6 5  1 191 . 69 36 

Eucalyptus 

Planted Surviving X 

216 106 49 

Bgonene 0.25 1 150 64 431 ' ---.-. --- - -.I 150 64 43 

Bzrl Ndondol* 0.50 

- '  ~ a k a k a k  0.54 

Prosopis  

Planted Surviving X 

95 63 66 

\ * Denotes 3 i nd iv idua l  woodlots 

-- Tota l  

P lan ted  Sunriving X 

311 169 54 

300 200 67 

143 102 71 

I I I 

I Average p lan t ing  dens i t y  = 545 tph 

- Average su rv iva l  d e n s i t y  = 242 tph 

Grand To ta l  f o r  1982 Woodlots: 
- 

11.5 ha 

- 6,695 t r e e s  planted 582 tph 

2,301 t r e e s  surv iv ing  200 tph  

100 75 75 

145 98 68 

2,240 991 44 T o t a l s  4.09 ! ,506 596 40 

-- - 34% su rv iva l  

400 275 69 

288 200 69 

734 395 54 

Most of t h e  m o r t a l i t y  can be  a t t r i b u t e d  t o  t h e  l a t e  i n s t a l l a t i o n  of t h e  

"Australian" fencing ( l a r g e  mesh wire) .  This  was no t  completed u n t i l  December i n  

Bamlhey and mid-January i n  Diourbel thus rendering t h e  woodlots s u s c e p t i b l e  t o  

l i ve s tock  depredat ions.  Termites damage was a second causa l  f a c t o r  e s p e c i a l l y  on 

weakened, s t r e s s e d  eucalyptus.  

(dl Kad p l an t a t i ons .  Kad f i e l d s  a l s o  received t r a c t o r  subso i l i ng  i n  two 

d i r e c t i o n s  ( a t  r i g h t  angles ) ,  a t  roughly a  10 X 10 m spacing (100 tpli). 

The fol lowing t a b l e  summarize t h e  number and su r f ace  a r ea  of  f i e l d s  planted 

with kad and the  cu r r en t  est imated su rv iva l .  



Table 7. Estimated su rv iva l  of kads planted i n  1982. 

- 
Department V i l l age  No. F i e ld s  Tota l  Area (ha) Est.:hSurvival Observations 

- 

Diourbel Palene 6 6 ? 
- K.Ndionga 

Mbaye: 7 7 40 

Ndiadakhar 12 10.21 ? 
I 

Layab6 - - - 
Ndiogop Ndiaye 10 9.5 25-50 

Lomene 20 17.74 25750 
D. Salam Gall6 - - -. entourage of 

n a t u r a l  rege- 
4. n e r a t i o n  

Ndindy Couye' - - - 
K.Moussa S a l l  6 4.46 10-20 

Mbeder 3 1 ? 

Gouye Gaye 4 3 ? ? f i e l d  eaclosec 
with euphorbia 

? 

Subto ta l  70 62.18 25 ( 1 )  

Mdimb 7 3.4 

Sessene 2 0.8 

B a t t a l  2 0.4 

80 Some individual  
p r o t e c t i o n  
w / t t~o rns  

75 11 

Bar i  Ndondol 5 2.4 60 

Bakakak 2 4.1 7 0 

Ngonene 2 0.5 45 

Sobeme I 

Ngangaram 1 

'6 5 _ ..--. - 
65 2 Eie lds  enclosed 

with euphorb i a  
Subto ta l  22 15.5 6 5 

Tota l s  92 77.68 



The kad t r e e s  a r e  surv iv ing  very well  i n  Bambey, evkn i n  t he  absence of 
- 

pro t ec t ion  ueasures. Survival  i s  n o t  ve ry  s a t i s f a c t o r y  i n  t he  Diourbel f i e l d s .  

Implicat ions of t he  spec i a l  a f f l i a t i o n  Serers  'have k t h  kads w i l l  be  explored l a t e r .  
, .--. . . 

' .  The surviving kads arc very small ,  mostly under 30 c m  i n  he ight .  This  

- slow above-ground growth is  confirmed by a kad t r i a l  e s t a b l i s h e d  i n  Bambey (1968) 

on "deck" s o i l s  f o r  which t h e  fol lowing he ight  growth was recorded (Gif fa rd  1975): 
. . .  . . . . . . . .  -.-.- 

Age - (yr) a ~ t .  (m) - 

Most of t@e young p l a n t ' s  growth during t h a t  per iod  is underground. Kads have 
.> . 

a vigorous tap-root system and mature specimens may have t a p  r o o t s  which extend 

down t o  30 3 (Freeman and ~ r i c k e  1980). 
. . .  . . ,  . . . . .  . ,  . 

(e) Individual  d i s t r i b u t i o n .  Due t o  the  wide d i spe r s ion  of i nd iv idua l ly  
-. 

d i s t r i b u t e d  t r ee s ,  exact  sun r iva l  , f igures a r e  impossible t o  obtain.  In  genera l ,  

t r e e s  planted f o r  shade and/or f v i t  a r e  given some c a r e  whether i n  t he  form of 
- 

protec t ion  o r  watering (e.g. water "disposal" on t r e e s  i n  compounds). For t h i s  reason,  

surv iva l  rates can be  assumed t o  exceed 502 i n  some cases .  

An effort :  was made dur ing  some v i l l a g e  v i s i t s  t o  fo l low up on the  su rv iva l  - - 
of these  grees.  In.Ndiadakhar, f o r  example, a t o u r  was made through s e v e r a l  famiiy 

ccmpouirds where w n y  t r e e s  planted i n  1982 were growing. And t h e  general  impression 

was a s  one v i l l a g e r  proclaimed: "more l i ved  than died". 
. . ,  

In publ ic  p laces ,  such a s  v i l l a g e  squares and along v i l l a g e  roads,  neems and 

prosopis  a r e  t he  two most f requant ly  . . . .  observed spec i e s  p lan ted  during the  1982 campaign. - 
Protect.ion schemes include nguar (Guiera senegalensis)  , thorns  ,. anid b r i cks ,  and f 
a slew of o the r  mater ia l s .  Even tthen unprotected and damaged by l i ve s tock  (e.'g. 

roadside i n  ~d iadakhaP)  , prosopi? have a remarkable su rv iva l  a b i l i t y .  
B 

3.3. 1983 Campaign 

(a) Vi l lage  s e l ec t ion .  The present  campaign encompasses 35 v i l l a g e s  and, 

f o r  t he  f i r s t  time, extends i n t o  Ndoulo and Lambaye D i s t r i c t s .  Three v i l l a g e s  -- 
Layab6 (Diourbel) and Ngonene, Sobeme (Bambey) -- were dropped from the  pro jec t  due /g- 



. . 
, __. . _ _ - _ . _  -.. __._ _ -.___ ..- ..- - - . - - - . . . -  -- . - . .  . 

.-. 

- 1s: - 

t o  " i n t e rna l  c o n f l i c t s "  i n  t h e i r  v i l l  

is  a s  fol lows ( r e f e r  t o  Figure 1 f o r  l o c i t i o n a l  asipects) : 

,.-.- 
.. . 

Table- 8. Vi l lages  p a r t i c i p a t i n g  i n  the  p ro j ec t  i n  1983. 

. A -  

Department D i s t r i c t  

Diourbel Ndindy 5 11 

Ndoulo 

Subto ta l  1 1  2 0  I 
Bambcy NJ3o~e 3 6 9 

. . 
$. 

Lambaye 6 - 6 - 
Sub to t a l  9 6 15 I 
T o t a l s  18 17 3 5 I 

(b) Vi l lage  nu r se r i e s .  Tables  9 and 10 d i s p l a y  nursery product ion i n  t he  
. . . . -.. - - .. -. 

v i l l a g e s  as of mid-June . . The a c t u a l  

numbers may he  higher  a t  ou tp l an t i ng  time due t o  some reseeding of po t s  i n  e a r l y  

June and the  n a t u r a l  phenomenon of some g e d n a c i o n  s t imula ted  by t he  e a r l y  r a i n s  

(June 20 and 27) i n  po ts  which had not  germinated under nursery water ing regimes. 

It remains t o  be sez-., whether t h e s e  l a t e l y  g e m i n a t e d  seedl ings  w i l l  a t t a i n  

minimally acceptab le  s i z e  b e f o r e  ou tp lan t ing .  

A key c h a r a c t e r i s t i c  of t h i s  y e a r ' s  nursery  e f f o r t s  i s  spec i e s  d i v e r s i t y .  

h i s  is e spec i a l l y  t r u e  i n  Bambey where f o r  t he  "new" v i l l a g e s  an average of :3 

d i f f e r e n t  spec i e s  a r e  growing i n  each nursery. I n  Diourbel,  t he  n u r s e r i e s  have an 

average of 5 d i f f e r e n t  spec ies .  . ,.--- 

Another key c h a r a c t e r i s t i c  found i n  t he  Bambey n u r s e r i e s  is a broad experi-  

mentat ion with growing indigenous t r e e  spec ies .  I n  a l l ,  21 spec i e s  a r e  found i n  

t h i s  yea r ' s  nu r se r i e s .  I n  decreas ing  order  of product ion,  they a r e :  p rosopis ,  kad, 

eucalyptus,  neem, A.holo., c i t r u s  ("agrumes") , khaye, f  i l a o ,  sidem, papaya, sump, 

mango, mboul, flamboyant, se ing ,  letrceana, d a m ,  sap-sap, ga ic ,  darkassou and 

co r ro s so l  (see LIST OF TREES CITED I N  REPORT f o r  s c i e n t i f i c  names). 



Most nu r se r i e s  a r e  i n t eg ra t ed  wi th  vege tab le  ga rdens .Th i s  s e rves  a s  

an i ncen t ive  f o r  water ing a s  w e l l  a s  providing vege tab les  f o r  consumption o r  s a l e .  

Table 9.  Vil lage  Nursary Production i n  Diohrbel ' ~ e ~ a r t m e n t  a s  of 

mid-June, 1983. 

D i s t r i c t  Vi l lage  Nursery Production X Surviva l  Number of  spec i :  
... . - 

Ndoulo : Touba Hbayard 

Diourbel Toc!cy 

Ndombd 

Ndindy : Darou Dia 1,557 93 6 
Q. 

Thiax 1,330 62 9 

Mrrina S y l l a  

Gade Khapsou 

Khaigene 
~ 

"New" Vi l lages  Subto ta l  

Palene 252 

Keur Ndiouga m a y e  422 

Ndiadakhar 1,551 

Layab6 replaced by Gade Khapsou 

Ndiogop Ndiaye 1,140 5 2 9 

Lomene 64 1 32 6 

Darou Salam Gel16 0 (3 0 

Ndindy Gouye 384 18 2 

Keur Moussa S a l l  318 14 3 

Mbeder 0 0 0 

Gouye Gaye 

Diongo 

"Old" Vi l lages  Subto ta l  6,654 

Tota l s  17,765 



Table 10. V i l l age  Nursery Froduction i n  Bambey.Department a s  of  

mid-Jun.e, 1983 
1 - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . 

7 i 
- Distr ic t  ' " ' Vil lage '  " ' ' Nurgery Product ion '  " X Surviva l  Number of species.  
.- 

Lambaye : Mbnrry 1,822 46 17 - 
Ndondol Codou I1 3,431 . . 
Thieppe 2,186 

Keur A118 1,167 

Sarr 2,340 

Keur I b r a  Diop 1,669 5 1 -- - -- 
flgoye: Khandiar 3,321 7 8 

4. Kod j i l e n e  

1 - -- -. 
. .  " ' 1 9 ; 7 9 4 .  . . . . . . . . " .  "New" 'Vi l lages  Sub total.  

1. 
Ngoye: Ngangar~em 450 4 

- - -- 

Bakakak 350 - 
I 2 

Sessene 0 

Nd imb 0 

S a t t a l  
, . .  . . , .  

' ' B i r i  'Ndoddol 

"Old" Vi l lages  Sub to t a l  ' " 600' ' 

Total  . 

Grand Tota? f o r  1983 Vi l l age  Nurser ies  38,359 seedl ings  . 
I n  add i t i on ,  some seedl ings  ( e spec i a l l y  kads and f r u i t  t r e e s )  w i l l  be  

s v a i l a b l e  from t h e  Regional Nursery at SarA6 which has  about a 100,000 p l a n t  

production: 6,000 kads from eha t  nursery w i l l  be  a v a i l a b l e  f o r  p ro j ec t  use  

There a r e  departmental n u r s e r i e s  

i n  Ndounka (Diourbel) , which ha< about 25,000 prosopis ,  sump and mangoes, and k" 
i n  Bambey (product ion numbers unknown) which may provide some seed l ings ,  i f  needed. 



- 

(c) Training of Vi l lage  Nurserymen. A one-day t r a i n i n g  s e s s ion  ( sca led  

down from the  1983 vers ion  due t o  t he  lack of funds i n  t h e  "Caisse d'avance") - 

was held on Xarch 18, 1983 f o r  18 Diourbel v i l l a g e r s  (2 from each of t h e  9 

"new" v i l l a g e s )  a t  t h e  Regional Nursery a t  Sambd. The Bambey se s s ion ,  a l s o  f o r  .- 
18 v i l l a g e s  from 9 "new" v i l l a g e s ,  took p lace  a t  t h e  " p i l o t  farm" of Khandiar - - 

r- 

on Apr i l  8 ,  1983. The purpose of t he se  sess ions  was t o  g ive  some b a s i c  t ra j .n ing  - 
-. 

on nursery techniques t o  t h e  newly-designated v i l l a g e  nurserymen. 

(dl Accomplishments a s  of June 30, 1983. With a few except ions caused by 
- 

t h e  e a r l y  r a i n s ,  t r a c t o r  subso i l i ng  of woodlots and some kad f i e l d s  had been 
- - 

. completed by t h i s  date .  

One of t h e  ob j ec t i ve s  of  t h i s  campaign was co f i n d  a more cos t - e f f ec t i ve  - 
and more t imely p ro t ec t i on  scheme f o r  the  v i l l a g e  woodlots. The "Australian1'  

fencing approach was replaced by a system which uti1itesproje"c-furnished 

mate r i a l s  - barbed wire  and t o n i e r  palm (Botassus aethiopurn) pos t s  -- and is 

re inforced  by n a t u r a l  fencing ma te r i a l s  provided by t h e  v i l l a g e r s ,  namely 

t ransp lan ted  Euphorbia balsamif e r a ,  thorn branches (mainly kad) , and ngrier. 

A few v i l l a g e s  l a ck  some o r  a l l  of t h e  barbed w i r e  requi red ,  bu t  f o r  t he  

most p a r t ,  t h i s  system has  been i n s t a l l e d  and is  i n  var ious  s t ages  of re infor -  

cement wi th  l o c a l  fencing ma te r i a l s .  The n a t u r a l  fenc ing  work has slowed down 

due t o  two reasons: 1) t h e  v i l l a g e r s  iire occupied wi th  s o r k  i n  t h e  f i e l d s  fol lowing 

t he  f i r s t  e a r l y  r a i n s ,  and 2) t h e  roo t  system of euphorbia ha s  a tendency t o  

r o t  when t ransp lan ted  during t h e  r a iny  season. This  work should be resumed a f t e r  t h e  

harves t  season, when labor  becomes ava i l ab l e .  
I 

Tables  11 and 12 show t h e  pro jec ted  p l an t i ng  s u r f a c e s  of v i l l a g e  woodlots 

and kad f i e l d s .  Not included a r e  ind iv idua l  d i s t r i b u t i o n  requirements which were 

no t  a v a i l a b l e  before  compilat ion of t h i s  r epo r t .  



=. . Table 11. Projected plant ing surfaces  and seedling requ i rments  f o r  1983 

i n  Diourbel Department. 

- D i s t r i c c  Vil lage Nursery Woodlot Spacing Woodlot Estimated Kads F r u i t  
Production Area (ha) (a) Trees Kadr i n  Trees i n  

Required Required Nucserv Nurserv 
- ~ - 

Ndoulo: Toubr .%ayard . 1,245 . 3.0 5x5 . 1,200 0 0 7 

Diourbel Tocky 1,000 ,0.63 5x5 . 250 0 7 0 

Ndindy: Darou Dia 1,557 1 .O 5x5 400 500 351 84 

Cade Shapsou 36 1 0.28 5x5 125 600 109 I L 

"Nev" Vi l l ages  Subtotal  11,11 1 7.84 . 3,800 11,250 2,121 269 - 
Ndindy : Palene 252 . 0.25 5x5 100 1.000 0 n 

K.ldiougm Z(bays 622 0.25 5x5 100 400 0 0 
I 

Ndiadakhar 1,551 0.25 5x5 100 600* 1 0 

h y a b d  replaced by Gade Khapsu~ 

Ndiogop Ndiaye 1,140 0.25* 5 s  126 4 
"* 'CL 

. . Lomene 64 1 ?.O* 4x4 250. 0 1 
D.S.Call6 0 1.0* 5x5 150* natural  regenerat ion 0 

5 Ndindy Go... jr, 384 5x5 
II 4 5, 400 2400 0 0 

loo* . 
K.Moussa Sol1 318 5x5 

11 * 2.5. 250 800 53 0 
80* 

2.5 
Hbeder .. . 0 0.25 5x5 100 0 0 0 

Gouye Gaye 1,946 1.21 4x4 750 ("b 5669 6 
Diongo 0 O.tl* 4x4 CI 

"0ld"Village Subtotal  6,654 3.79 1,800 6,500 749 1 1  
3.82* 740* 1,036* 

Totals  17,765 11.63 5,600 17,750 2,870 280 
3.82* 740* 1,036* 

* denotes replant ing of ex i s t ing  plantat ions.  



Table 12. Projected Planting Surfaces and ~ e e d i i n g  Requirements 
f o r  1983 i n  Bambey Department. . . 

D i s t r i c t  Vil lage Nursery Woodlot Spacing Woodlot Estimated Kads F r u i t  
Production Area (ha) (rn) Trees bids i n  Trees i n  

. Required Required Nursery Nursery 
i - 

Lambaye: a a r r y  1,822 0.38' 2.5X 579 1,900 237 287 
2.5 

Thieppe 2,185 0.44* 2.5X 582 1,500 59 1 117 
2.5 

Keur All6 1,167 0.54 4x4 , 3 0 0 , 6 0 0  ,. . 21 235 

Sar r  2,340 1.22 3x4 750 550 488 198 

K.Ibra Diop 1,669 0.90 4x4 600 700 145 208 

Ipgoya: Khandiar 3,321 1 .O 5x5' 400 2,250 969 145 

Kod j i l e n c  1,713 2.0 5x5 800 542 770 60 

Ndiemane 2,145 1 .0 5x5 ' 400 1,000 025 0 

- - - . "Now" Villages Subtotal  19,794 8.48 . 4811 9,842 4,453 1,622 - 
Ngoye: Ngangaram 450 1.4* 5KS 525* Kad 40 - 

Bakakak 350 0.54* 4x4 88* requiraaents 200 e - 
Sessene 0 0.29* 4x4 49* unknovn - - 

0 0.50* 5x5 122* Battal  - - 
Bari Ndondol 0 0.50* 4x4 1 OO* - - 

t 

"Old" Villages Subtotal  800 3.58* ' 1,026* 7 240 0 

. Totals  

* Denotes replant ing of ex i s t ing  plantat ions . , 
Grand Total Projected f o r  1983 Plrntationa: 

20.11 h 3  of v i l l a g e  woodlots (10,411, t r ees )  

7.4 ha of voodlot replanting ( 1,766 t r ees )  

276 ha of kad (27,592 kods) 

10 ha oP kad replanting ( 1,026 kads) 



4. TECHNICAL EVALUATION 

4.1 Nursery - - 
(a) Water. Water problems a r e  of two so r t s :  q u a l i t y  and quant i ty .  

I 
I 

Recommendation n06 of the  mid-project evaluat ion:  " t e s t  water  f o r  s a l t  - - 
content:. ." (Weber 1981) has no t  been followed. S a l i n i t y  l e v e l s  of over 320 PPM a 
(pa r t s  per  mi l l i on  p a r t s  of  water) ,  o r  an e l e c t r i c a l  conduct iv i ty  of g r e a t e r  - 
than 500 micromhos/cm, can adversely a f f e c t  seedl ing  growth. - 

a 
Water s a l i n i t y  appears t o  be more prevalent  i n  the  Bambey Department. 

Cer ta in  v i l l a g e  n u r s e r i e s  i n  1989 and 1982 were suspected of  having t h i s  problem. - 
This year ,  Keur All6 (~ambaye ~ i s t r i c t )  seems t o  be su f f e r ing  from s a l t y  w e l l  - 
water,  a s  t h e i r  low nursery  surv iva l  percentage ind i ca t e s  (Table 10). 

- 
Keuh All4 a l s o  is  a f f ec t ed  by the  o the r  water  problem -- quant i ty .  .: 

The irater  t a b l e  i n  t h e i r  we l l  is s i t u a t e d  a t  70 m o r  deeper and' dur ing  one f i e l d  

v i s i t  (June 8 ,  1983) i t  w a s  noted t h a t  drawing the  waterbag up, once f i l l e d ,  

required more than one minute 's  time. Some wells  located i n  t he  Bambey v i l l a g e s  

a r e  very deep: 70 m a t  Thieppe, 60 m a t  Khandia, 50-60 m at tfbarry and-30 m 

a t  Sarr .  

A t  NdournbB (Diourbel) ,  t he  well l e v e l  is at 50 m and t h e r e  a r e  cons tan t  

problems with lack of water  i n  t he  nursery.  
. . . . 

$ 
(b) Delivery of mater ia l s .  The t z rd ines s  of  de l ive r ing  nursery  m a t e r i a l s  =- 

"crint ing" fencing,  t o o l s ,  watering cans, p l a s t i c  po ts ,  seeds,  cement f o r  water 

bas in ,  e t c .  - has plagued the  pro jec t .  I n  general ,  these  d e l i v e r i e s  have been 

made between mid-March and t h e  end of Apri l .  

I n  1981, t he  de lays  were a t t r i b u t e d  t o  "start-up" problems: l a t e  a r r i v a l  

of  p ro j ec t  t ruck ,  l a t e  mobi l iza t ion  of funds. I n  1982, funding de lays  pushed 

the'program back; t h e  f i r s t  ins ta l lment ,  about 10.5 mi l l i on  FCFA, vas  rece ived  

by SWFIDakar on March 3 (some a advances were previouoly made). I n  1983, .--. - - 
mult ip le  f a c t o r s  were responsible:  t he  Africare program design f o r  1983 was 

done l a t e  and without consu l t a t i on  of SWFIDiousbel nor Peace Corps; t h e  f i r s t  

payment t o  SWFIDakar was no t  made u n t i l  the  end of January; t h e r e  was uncer- 

t a i n t x .  about add i t i ona l  A I D  funding f o r  t he  t h i r d  year  extension;  t h e  opera t iona l  

budget submitted by SWFIDiourbel t o  Afr icare  required two r ev i s ions  because 



it was n o t  adequately broken down i n t o  l i n e  items; ' t h e  na t iona l  e l e c t i o n  

campaign i n  February caused t h e  p r o j e c t  vehic le  t o  be. cmvocated f o r  e l e c t o r a l  

use. 

La te  a r r i v a l  of ma te r i a l s  has two negat ive consequences. F i r s t ,  t h i s  

means t h a t  seeding i n  pots  u sua l ly  does no t  s t a r t  u n t i l  mid-co-end of Apr i l  

and continues i n t o  May, o r  even e a r l y  June i n  cases of reseeding. Sume 

species ,  such a s  kad, should remain i n  t he  nursery f c r  about fou r  months 

a f t e r  germination (Weber 1977). La te  seeding car. r e s u l t  i n  under-sized seed l ings  

being planted.  & a  s t r e s s f u l  environm-at l i k e  t he  Sahel, t he se  seedl ings  a r e  
i 

at  a g r e a t  disadvantage from the  start. Secondly, delays cause a period of' 

nursery work t o  co inc ide  wi th  t h e  d i s t r i b u t i o n  of seed peanuts ( i n  Hay) and 

r e s u l t s  i n  l e s s  l abo r  a v a i l a b i l i t y  i n  t h e  nurser ies .  

(c)  *. The q u a l i t y  (and sometimes quanti ty)  of  seed f a r  t he  v i l l a g e  

nu r se r i e s  has been c i t e d  by p ro j ec t  personnel as  a major problem. 
- .  .. . 

This year ,  eucalyptus seed was procured from CNRF/Dakar, and cons is ted  

of tvo provenances (Cheikh SavarB, personal coamunication, 1983): 

E. camaldulensis - SANGALKAM - 
or ig in :  Cap Vert Region - "Niayes" 

co l l ec t ed :  1980 
. . .  . .  . 

E. Camaldulensis - KOUTAL Verger 

o r ig in :  Sine-Saloum Region 

co l l ec t ed :  May 6 ,  1980 

Normally, eucalyptus seed remains v i ab l e  f o r  severa l  years  i f  a i r -d r i ed  

and s tored  i n  sealed conta iners  i n  t he  dark at.1-4'C. I n  unsealed con ta ine r s  

at room temperature, t h e  seed has an "acceptible  germinative capacity' '  f o r  

1-2 yea r s  (FA0 1979). 

The seed s to rage  condi t ions  a r e  not  known by the  eva lua t ion  team. Germi- 

na t ion  of  eucaplyptus i n  t h i s  yea r ' s  nu r se r i e s  has been gene ra l ly  poor. One 

can only specula te  i f  the  cause r e s t s  with the  q u a l i t y  of t he  seed o r  with 

improper techniques (e.g. c a r e l e s s  watering) . 



- 
- Neem seed used in  the  p ro j ec t  a r e  o f t e n  co l l ec t ed  along roads -- neem - 

being a common spec ies  f o r  roadside ("axes rout ie rs" ) 'p lan t ings .  This  yea r  
-- " 

! many neem seed were described as  "rot ten" o r  "dried out", i nd i ca t ing  they 

l a i d  on the  ground f o r  a long time be fo re  co l l ec t i on  and have no o r  very  poor 
I 

v i a b i l i t y .  
- - 

. with  kad seed co l l ec t i on ,  i t  i s  recommended t o  avoid c o l l e c t i n g  o ld ,  I 
- 
I 

' .  woody-looking pods and t o  use t h e  seeds immediately a f t e r  they have been 
? ' 

separated from t h e i r  pods (Sidib6, c i t e d  by Giffard 1975). 

Theseatwo spec i e s ,  neem and kad, a r e  present  throughout t h e  p r o j e c t  zone. - 
Where poss ib le ,  v i l l a g e r s  should be encouraged t o  c a r r y  out  t h e i r  own seed - 

- c o l l e c t i o n  from parent  t r e e s  of good v igor .  A l a rge  p iece  of m a t e r i a l  can be 

placed under des i r ed  t r e e s ,  when seeds a r e  r i p e  t o  rece ive  t he  !eed f a l l .  
4. . . 

(dl Shading. A prolonged o r  unnecessary use of shading ("ombriiires") on 

seedl ings was observed a t  some nu r se r i e s .  For example, "c r in t ing"  shade panels  

were seen over kads i n  Ndoumbd (May 24, 1983) and over  neem seedl ings  i n  - 
Ngadiaga (May 25). 

Although t h e r e  a r e  no absolu te  r u l e s  f o r  t he  dura t ion  of shading,  i t  

should be  gradual ly  removed once t h e  seedl ings  a r e  beyond the  vulnerable  s tage .  

For eucalyptus,  t h i s  s t age  is gene ra l ly  a few weeks a f t e r  g e m i n a t i o n  i n  t he  

pots  (or a f t e r  "pricking out" i n  t he  ca se  of t he  "germoir" method). For prosopis ,  

t h i s  danger period i s  even sho r t e r ,  about a week. Of course,  when the  weather 

i s  extremely h o t ,  t h e  shading period may have to  be prolonged, a t  l e a s t  f o r  t h e  

h o t t e s t  hours of t h e  day. Shading is not  recommended f o r  kad o r  neem seed l ings  

(0.Hamel and C.Bailly , personal  communication, 1983). 

The adverse e f f e c t s  of prolonged o r  unneccessary shading are :  s lower 

i n i t i a l  growth due t o  reduced photosynthesis ;  locger  period of succulence and 

hence v u l n e r a b i l i t y  t o  damage by b i r d s ,  i n s e c t s  and rodents;  and a de lay  i n  

t he  hardening o f f  of t he  p l an t  t o  a c t u a l  s o l a r  condit ions.  ..-_.__ . _ 
(el  Pes ts .  Damage to  seedl ings  have beenat t r ibu ted  t o  i n s e c t s ,  b i r d s ,  

l i z a r d s ,  r a t s ,  ground s q u i r r e l s  and r a b b i t s .  On kad, both i n  t he  nursery  and 

.once planted i n  t he  f i e l d ,  c e r t a i n  c a t e r p i l l a r s  have been observed a s  wel l  

a s  a "czbbage-leaf" phenomenon i n d i c a t i v e  of a fungus. 



- 
In 1982, HCH was distributed by the project. However, AID Project 

, .  - Manager Diallo has informed project personnel that this substance was banned 

- recently in the U.S.; he advised to discontinue its use. The insecticide used 

this year is Tymul 35 which comes in a liquid form and is applied at a 1:200 

1: dosage (e.g. 112 liter for 100 liters of water). Use of any chemical pesticide 

! must be rigorously supervised and mo~itored by project staff. 

For protection against birds and rodents, thorny branches laid across 

- the top of the seedling pots can prove to be effective. This was seen at the - -- 
Kod j il ene nursery . 

- . . 
4.2. Plantation 

- (a) Site selection. Most village woodlot sites are "donated" by an indi- 

vidual who customsrily "owns" the land. While land scarcity is the rule in this 

Region, there are some landowners who hold important hectarages. For them, tLe 
3. 

danation of 1/2 - 1 hectare to the village reforestation cooperative ("groupementl') 

'is no personal sacrifice because they own more land than they can farn at any 

given time. 

Iu addition, many sices given over for zoodlots are sarginally or non- 

.cultivatable land such as slightly elevated (drier, more exposed) sites or - 
"bas-fonds" (seasonally inundated depressions). Many of the 1983 woodlot sites 

are located in little "bas-fonds", where soils are of the type "sol dcck dur" -- 
hard, compact, clay soils subject to seasonal inundations during the rainy 

season (July. through September). This is quite a contrast to the "sol diortl 

type that is characterized by light sandy (<lZ clay content) soils low in fertility 

((12 organic wtter) ,and is the dominant type in the Region. 

One important characteristic of the 1983 sites is that they are usually 

situated close to or on the periphery of the villages. This allows easy access . 
for maintenance. Also, on cultivatable sites, the close proximity to villages 

makes agrofoxestry practices in woodlots -- intercropping of peanuts,' even 
vegetables such as eggplant and squash -- both feasible and desirable. 

. . . . .  . 
(b) Species selection. The performance of Eucalyptus camaldulen* planted 

in 1981 and 1982 indicates that this species is an inappropriate choice Ear most 

of the Dioutbel Region: 



- 
A -25- 

\ 

- ,  
1981 -. 1982 - - 

- 
. . . . .  . .  

; De,pattment No.Planted Survival No.Planted NO. Surviving - X 

Diourbel 3215 10 

* ~eflects'khe total failure of the Ndiemane plantation 
--... 

. . 
Guid6lines for the minimum rainfall required to sustain good survival and 

growth of this species are of the magnitude: 

> 500 m / y r  for rural plantations. - 
> 800 m / y r  for state-owned('!erk regie") -- ' '  - -  "' - 

plantation. 
0. 

I 

Figures 2 and 3 present the rainfall data registered in the project zone 

(SODEVA 1982 b). The average for the entire Region was below,420 m / y r  for 1981 and 1982. 

The fact that Xgoye received 427 nm in 1582 -- almost ?O mm more than Ydindy -- 
--~ypartly ~ - account for the better survival rates of eucalyptus planted in Bambey in 

1982. A note of caution: rainfall in the Sahel is highly localized and variable. This 

limits (short of installing rainfali gauges in every woodlot) the conclusiveness of 

iiiiprossicus drawn from available rainfall data. 

It is conceivable that E. camaldulensis can perform well on sites with a 
shallow, exploitable water table (perhaps less than 20 m deep) even when annual rainfall 

is below 500 mm. Examples of this can be found in the "Niayes" zone (e.g. FA0 Dune 

Stabilization Project in Kbbdmer). Contrary to the recognition that a rootzone of one 

meter or deeper is a requirement for camaldulensis, its best growth has been observed 

in "bas-fonds" where soil are compact but water availability and retention are much 

greater. This, however, raises two questions: 

1) How long can g. ~maldulensis grow well in compacted soil situatkns which 
restrict root growth? 

2) Given the water salinity problem in Bambey, how will that eventually affect 

Eucalyptus within exploitable raqge of the groundwater? 

Research at the CNRF Bambey station has resulted in suggesting Eucalyptus micro- 

theca for hard or very hard soils ("sol deck dur") in the groundnut b a s h  (Hamel and - 
Bailly 1481 a).  





Tha most r ecen t  growth da t a  (1 992) on E. idicrotheca i n d i c a t e s  a  r a t e  of 

3.4 mJ/ha/yr f o r  t r e e s  p lan ted  i n  1972 (0. Hamel and C. Ba i l l y ,  persona l  commu- 

n i ca t i on ,  1983). This  courpares favorably wi th  the  y i e l d  of 2.2 m' lhalyr  recorded 1- m 
I i n  1980 f o r  t he  b e s t  provenance (7791 /FTB) of E. camaldulensis a t  t h e  Bambey S t a t i o n .  

. . . .  . .  
On t h i s  b a s i s ,  Eucalyptus microtheca should, be t r i e d  on an experimental  - 

. t 
i - 

s c a l e  i n  p ro j ec t  woodlots loca ted  i n  "bas-F'onds". Experience with t h i s  spec i e s  i n  Y - 
. t h e  Sudan has shown t h a t  i t  is ro l e r an t  of f looding as well  as being more drought  

- 
- ,  

I 
--, 

I! 
and hea t - r e s i s t an t  than  - E. camaldulensis (FA0 1979). 

A t  t h i s  po in t  of t h e  p r o j e c t ,  Prosopis  j u l i f l o r a  has proven t o  b e  t h e  most 

r e s i s t a n t  s p e c i e s , a g s i n s t  drought ,  t a rmi tes  and water s a l i n i t y .  Species  t r i ~ l l s  f o r  i - 
- 

- r e f o r e s t a t i n g  t h e  s a l i n e  "tanns" s o i l s  of t h e  Sine-Saloum Region a t t e s t  t o  t h e  

salt to le rance  of prosopis .  Planted i n  1971, P. j u l i f l o r a  bed a su rv iva l  r a t e  
I 

- of 56X i n  1980 on t h e  "tanns" s o i l s  of t h e  CNRF Keur Makhar S t a t i on .  This  r a t e  

was surpassed only by Melaleuca spp. and Acacia laeea  (Hamel and B a i l l y  1981 b ) .  - 
In eddi t ion ,  p roscpis  ha; besn t h e  most success fu l  specids i n  t he  nu r se r i e s .  ! 

- A t o t a l  of 16,786 prosopis  were growing i n  t he  p ro j ec t  nu r se r i e s  i3 mid-June, P 
more than t h e  t o t a l  number of kad, eucalyptus and neem. 

! 

! As  mentioned, t he  growing of l o c a l  spec ies  i n  nu r se r i e s  has  expanded t h i s  b$i 

yea r ,  e spec i a l l y  i n  Ba~ubey. The spec ies  d i v e r s i t y  concept should a l s o  be  encou- 
L 

raged i n  v i l l a g e  woodlots. A cell-known ecologica l  p r i n c i p l e  is t h a t  po lycu l tu r e s  

a r e  more r e s i s t a n t  t o  c l i m a t i c ,  p e s t  and d i s ea se  problems than a r e  monocultures.  

The 1982 woodlot a t  Gouye Gaye -- eucalyptus,  neem, prosopis ,  and Acacia ho locer icea- -  

is a f i n e  exaztple of a mixed p l an t a t i on  which w i l l  y i e l d  fuelwood, po les , forage ,  

and o the r  products.  

(c) S i t e  p repara t ion .  Ground prepara t ion  has been performed by a  1374 

F i a t  t r a c t o r  on l oan  from SWFIDiourbel. One-tooth subsoi l ing  i n  two d i r e c t i o n s  

a t  r i g h t  angles  i s  done a t  a spacing of roughly 5x5 m i n  woodlots and 10X10 m 

i n  kad f i e l d s .  The u t i l i t y  of t h i s  opera t ion  is  quest ionable.  F i r s t ,  on l i g h t ,  
.--- . - 

sandy "sol dior" ,  ground prepara t ion  needs a r e  minimal and simple hand-dug h o l e s  

would probably s u f f i c e .  Secondly, on "sol  deck dur" i n  depressions where s u b s o i l i n g  

is  d e f i n i t e l y  needed, t h e  t r a c t o r  i s  not  powerful enough t o  adequately r i p  t he  

compact s o i l s .  It appears  t h a t  t h e  most va luab l e  func t ion  t h e  t r a c t o r  s e rves  i s  

"piquetage"; t he  spo t s  where t h e  subso i l i ng  l i n e s  c r o s s  mark the p l an t i ng  l o c a t i o n s .  
1 



The t r i a l s  on digging l a r g e  ho le s  ("grands potets") i n  wwtllots wi th  hard s o i l s  

i n  Bambey --. Mbarry ( 1  75 "grands potets")  , S a r r  (185) and Ndiemane -- should be  

I followed c lose ly .  

While d.igging ho le s  of t h i s  dimension (a cube of 40-50 cm.ou each s ide )  i s  
= .  very  labor- intensive,  i t  may prove t o  be more e f f e c t i v e  than the  cu r r en t  t r a c t o r  

' ' subsoi l ing .  
- 
. ' (d) Spacing. Spacing guide l ines  used f o r  v i l l a g e  woodlots a r e  roughly 5 X 5 u. 

. I n  1982, some v i l l a g e s  planted a d d i t i o n a l  rows of t r e e s  i n  between the  subsoi led  1. 
: rows, t hus  approximating a 2.5 X 2.5 m spacing (e.g. Keur Moussa S s l l )  . 
1 

. Talking in  cons idera t iop  t h e  cu r r en t  mor t a l i t y  r a t e s  (only 1 i n  3 survived 

1 from 1982 woodlots),  and even with a reduced broportion of eucalyptus p l an t ing  i n  

1983, i t  is recoffinended t h a t  c l o s e r  spacings (2-3 meters between t r e e s )  be  adopted. 

The r a t i o n a l e  is:co f u l l y  occupy t h e  s i t e ,  increase  y i e l d s ,  and avoid t he  need f o r  

r ep l an t ing  ("regarnissage") . The e-sception t o  t h i s  recommendation is woodlots which 

have agrofores t ry  p o t e n t i a l s ,  i n  which ca se  a . 5  X 5 m spacing should b c  r e t a ined  t o  

al low intercropping between t r e e s .  

(el  S i ze  of Wc~odlot. It: l o g i c a l l y  fol lows t h a t  t he  smaller the  t~ood lo t  i s ,  t h e  
I 

i 
e a s i e r  it is t o  maintain.  Figure 4 ,  though perhaps lacking i n  s t a t i s t i c a l  v a l i d i t y ,  

suggests  t he  relevance o f  t he  above statement t o  t he  1982 woodlots. As woodlots s i z e  

increases  beyond 0 .5  ha, surv iva l  r a t e s  genera l ly  become lower. Though des i r ab l e  from 
- 1  a surv iva l  s tandpoint ,  a 0.5  ha woodlot can t h e o r e t i c a l l y  only f u l f i l l  t he  fuelwood 

needs of t h r ee  people. Perhaps t h e  bes t  approach i s  t o  keep woodlots small ,  but  t o  

e s t a b l i s h  a s  many woodlots a s  land and labor  cons t r a in t s  would al low and i n  a time- 

s taggered fash ion  t o  ensure a sus ta ined  flow of wood products. 

4.3 Pro tec t ion  and Maintenance 

(a)  Vi l lage  woodlots. 

(1 )  Fencing. The fencing of  woodlots is c r i t i c a l  i n  t he  Diourbel Region duz 

t o  t he  increas ing  tiumbers of l i ve s tock  present ,  i n  permanence a r  i n  transhumance. The 

lesson  learned from the  pas t  campaigns i s  t h a t  an e f f e c t i v e  fencing system nus: be 

e rec tad  before  t he  end of harves t  season, when l ives tock  reappear i n  t he  f i e l d s  f o r  

' s tubble  grazing. 

The de lays  i n  de l ive ry  and i n s t a l l a t i o n  of t h s  "Austrai l ian" fencing i n  

1982 r e su l t ed  i n  s i g n i f i c a n t  mor t a l i t y  t o  t r e e s  a s  a r e s u l t  of l i ve s tock  damage. 
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In  f a c t ,  t h r ee  woodlots i n  Diourbel -- Palene, Ndiouga Mbaye and Ndiadakhar -- - 
7 

had. suf fered  such se r ious  depredat ions before  the a r r i v a i  of t he  fencing,  t h a t  - - 
a dec is ion  was made t o  reserve  t h e  fencing f o r  new woodlots t o  be e s t ab l i shed  - - 

by those v i l l a g e s  i n  1983. - 
- - 

In  genera l ,  t he  "Austrai1ian"fencing is very e f f e c t i v e ,  e s p e c i a l l y  a g a i n s t  

small ruminants who "bounce" o f f  of t he  wire mesh. However, i t  i s  expensive . . 
(about 400 F l l i n e a r  meter,  i n s t a l l a t i o n  included) and requi res  "experts" with - 
spec i a l  equipment t o  c o r r e c t l y  apply tension t o  t he  fence during i n s  t a l l a t i o n .  

Some v i l l a g e r s  had begun to  i n s t a l l  na tu ra l  fencing on t h e i r  own bu t  ceased when - 

t o ld  by ATEF's t h a t  t he  wire fencing would a r r ive .  
. . -- 

- 
'&his year ,  a d i f f e r e n t  fencing system was adopted: a three-strand barbed- 

wire enclosure, supported by r o n i e r  pos ts  a t  f i v e  meter i n t e r v a l s ,  and re inforced  

by a combination of euphorbia, tho tn  branches andior nguer provided by the  v i l l a g e r s .  

During a f i e l d  v i s i t  i n  June,  t he  Afr icare  Pro jec t  Ass is tan t  proposed, independent - 
crf o the r  p r o j e c t  personnel ,  adding a four th  s trand of barbed wire t o  a l l  t he  1983 

woodlot fences. The cos t -e f fec t iveness  of t he  cur ren t  system (3-and 4-strand I 

versions)  i s  examined i n  the  Economic Evaluation. 

From a t e chn ica l  s tandpoint ,  t h e  barbed-wire system ( regard less  of 3 o r  4 

s trands)  is  r e l a t i v e l y  i n e f f e c t i v e  without reinforcement by n a t u r a l  fencing 

mater ia l s .  I n  Merina Sy l l a  (Diourbel),  goats  were observed t o  "walk through" a 

sec t ion  of t he  3-strand fence where euphorbia had not  ye t  been t ransplan ted .  One 

advantage of t h i s  system i s  t h a t  barbed w i r e  can be i n s t a l l e d  by the  v i l l a g e r s  

themselves and conceivably be  taken down and used f o r  fu tu re  woodlots orlce t he  

euphorbia has  rooted and i s  re inforced  by thorns and/or nguer. However, tht? r o n i e r  

posts  -- which c o n s t i t u t e  almost one-half of t he  t o t a l  cos t  of t h i s  f e n c i ~ i g  

scheme -- cannot be  expected t o  l a s t  much beyond th ree  years ,  without i n s e c t i c i d e  

t reatment ,  i n  s p i t e  of  i t s  reputed t e rmi t e  res i s tence .  I n  add i t i on ,  one should 

*uestion the  importat ion of wood i n t o  a pro jec t  designed t o  genera te  wood products .  

What, then, is the  input/output  r a t i o  of usable  wood? .. -- .- 
- 

One p o s i t i v e  aspec t  of t h i s  yea r ' s  fencing is t h a t  most of i t  is  a l ready  

i n s t a l l e d  and being re inforced  wi th  n a t u r a l  mater ia l s .  The timing o f  t he  c u r r e n t  

pro tec t ion  e f f o r t  i s  a v a s t  improvement over t ha t  of the past  campaigns. One 

cannot ove r s t a t e  the  va lue  of having the  v i l l a g e  woodlot pro tec ted  before  p lan t ing .  



(2) Pest control. Termitss are the biggest pest problem encountered thus 

far in the woodlots. In a general sense, termites do not kill healthy trees; 

they prey on weakened, stressed individuals. That is why many eucalyptus, a 

species marginally suited to this zone,, have succumbed to termites. 

In 1982, HCH powder was distributed to villages and applied in woodlots 

to control termites. The effectiveness of this action was variable. Altt~ough 

judicious applications of the insecticide inevitably helped to reduce the 

termite problem, there was some abusive use. In at least one woodlot -- that of 
Mbeder - trees were killed by an overdose of HCH. Some villagers have even 
dustet mattresses with HCH in order to get rid of bugs. This illustrates the C 

potential danger (to humans as well as trees) 'of insecticide misuse and the 

imperative need for project personnel to continuously control its distribution - 
and application. 

43. - 

For severe termite problems, "Dielpoudre" appears to be the most effective 

agent. In one test conducted by CNRF on the effectiveness of insecticides against 

termite attacks on eocalyptus, trees treated with "Dielpoudre" sustained 0-2% 

mortality, compared vith 15-302 mortality for ather insecticide treatnents and 

90% for control :res (0. Hamel and C. Bailly, personal coanno?ication, 1983). 

( 3 )  Weedin_g. There is considerable variation in the weeding operation 

of woodlots. In general, weeding seems to have been done frzqusntly and early 

in the Diourbel woodlots. During a visit to the Bottal woodlot (June 9, 198?) In BamLy, 
the ATEF explained that the villagers wait until there is a substantial grass 

"crop" (for livestock feed) before they weed the woodlot. A line weeding (one 

meter on each side of the rows of trees) is perform3d in November and the rest 

of the herbaceous cover left to exploit the remaining soil moisture before a 
" 

complete weeding is done in December or January to harvest the grass "crop". 

This is inadvisable since for weedings to have a positive impact on trees, 

they must be performed as early as possible during 'the rainy season. Otherwise, 

the herbcceous layer will use up much of the available ground moisture. This is 

especially important for a species such as Eucalyptus camaldulensis which 

competes poorly with grasses for moisture (NAS 1980). 



- 
=. 

(b) P ro t ec t i on  of  Kad. ylanted kad have survived b e t t e r  i n  Bambey than -- 
i n  Diourbel (Table 7 ) .  - 

. . 
I n  Bambey, two systems of kad p ro t ec t i on  have been used: 1) pro t ec t i on  

of ind iv idua l  kads with thorn branche; (usua l ly  c u t  from mature kads) anchored 
- 

- 

by wood p i cke t s  around t h e  t r e e  (Ndimb, Sessene) ,and 2) pro t ec t i on  of e n t i r e  - - 
f i e l d s  of  p lan ted  kad wi th  an  enc losure  of t ransp lan ted  euphorbia (Ngangarem). - - 

Supposedly, t h e r e  i s  t h i s  second type of p ro t ec t i on  f o r  a p lan ted  kad - 
f'isld i n  Gouye Gaye and a n a t u r a l  kad f i e l d  i n  Dar Salam Gall6 (both i n  ~ i o u r b e l ) .  

Encouraging p ro t ec t i on  of kad -- plan ted  o r  n a t u r a l l y  regenerated -- should 

b e  a top p r i o r i t y  of t h e  p r o j e c t .  With natur&_regenernt ion,  the  p r o t e c t i o n  

opera t ion  should be  combined with t h e  p r a c t i c e  of s e l e c t i n g  t h e  b e s t  s tem and 

pruning the  l x c e s s  shoots ,  a s y l v i c u l t u r a l  technique a l r eady  known t o  Se re r s .  
t . . . . . . . . . . . . . . .  

(c) Pro t ec t i on  of Ind iv idua l  Trees. Despi te  t he  lack of p r e c i s e  su rv iva l  

i n f c r m a t i ~ z ~ ,  t h i s  c a t e so ry  of t r e e s  ha s ,  most probably, a h igher  o v e r a l l  s u r v i v a l  

r a t e  tlian t~; lc?s  planted i n  woodlots o r  kad f i e l d s .  The main reason is  because 

t r e e s  p l :~ i~ ted  i n  family compounds and v i l l a g e  squares  u sua l l y  r ece ive  some form 

of pro tec t ion  and/or water ing ; Thi s  component of t he  bro j e c t  should be  encouraged 

e spec i a l l y  t h e  p ro t ec t i on  a spec t s .  

Anothc- a r e a  worth encouraging is t h e  development of small ,  ind iv idua l  - 

woodlots. h e  two ind iv idua l  woodlots ( a  t h i r d  f a i l e d )  i n  Bari Ndondol a t t e s t  
! 
a t o  t h e  p o t e n t i a l  va lue  o f  small ,  "backyard" p lan t ings .  The eucalyptus,  p rosopis  
! 
! and lemon t r e e s  i n  those  two mini-plantat ions a r e  protected with n a t u r a l  fenc ing  
I 

and groving very we l l ,  amongst t h e  be s t  t r e e s  planted i n  1982. The i ncen t ive s  

and b e n e f i t s  a r e  very c l e a r  i n  t h i s  type of endeavor. 
. . 

- (d) F r u i t  t r e e s .  F r u i t  t r e e s ,  a l though much demanded by v i l l a g e r s ,  a r e  

gene ra l l y  not  doing*well.  Las t  y e a r ,  whcn t h e  majori ty  of !.ndividually d i s t r i -  

buted f r u i t  t r e e s  came from t h e  Sambd Regional Nursery, the  fa .ctor  of t r a n s p o r t  

A shock ( e spec i a l l y  t he  long d i s t ances  from Sambd t o  t he  P%!?ey v i l l a g e s )  decreased 

t h e  su rv iva l  rate. 

In v i l l a g e  n u r s e r i e s ,  growing f r u i t  t r e e s  can prove d i f f i c u l t .  This  y e a r ' s  

product ion (1,900 c i t r u s ,  papaya and mango t r e e s )  represen ts  about 5Z of t he  t o t a l  . 
v i l l a g e  nursery produccion.0nco p lan ted ,  f r u i t  t r e e s  requi re  p ro t ec t i on  and 

some watering i n  the  f i r s t  year  o r  two. 
_I 



A s  che Sm Projec t  D i r ec to r  has  noted,  the  d e s i r e  f o r  f r u i t  t r e e s  should - 
, - 

not  overshadow the  more paramount needs of t he  Region A- fuelwood and forage.  
. . - - 

As such, f r u i t  t r e e s  should remain a  vigorous but minor component of t h e  p r o j e c t .  - 
It is recommended t h a t  t h e i r  production l e v e l  i n  t h e  v i l l a g e  n u r s e r i e s  should . . 
not  g r e a t l y  exceed 10% of t he  t o t a l  nursery  production, In  a d d i t i o n ,  t h i s  is - 
a prime cons idera t ion  a r e a  f o r  t he  s a l e  of surplus t r e e s  from v i l l a g e  n u r s e r i e s .  

I d e a l l y ,  some f r u i t  t r e e s  (@.a. mango) should grow f o r  about a yea r  -- e s p e c i a l l y  - 

with bare-root s tock -- i n  the  nursery  be fo re  ou tp lan t ing .  Perhaps t h e  i n t ro -  

duct ion of t he  s a l e  of some f r u i t  t r e e s  w i l l  be incent ive  t o  ope ra t e  and water  
- 

the  nursery on a  year-round b a s i s ,  which would b e n e f i t  a l l  bare-root nursery s tock .  



5 .  ECONOMIC EVALUATION ' 

5.1 Constraints and Limitations 

A detailed economic analysis 'at this time is hampered by a lack of data on 

the actgal time spent by villagers on the project, the opportunity costs of labor 

in this Region, and an inability to quantify some of the.projected benefits. 

An excellent conceptual approach to this problem is offered by Asif Shaikh 

(1981) in "The economics of village-level forestry: a methological framework". 

Shaikh advocated using the opportunity cost of, labor (for both pedc and off-peak 

seasons) as a measure of costs -- labor inputs into the project -- and as a 
measure of benefits -- labor saved in wood collection as a result of fuelwood 
produced by p ~ o j  ect . . i. 

Unfortunately, there is a lack of reliable baseline data on time spent on 
- 

project and fualwood collection, on off-peak seasonal migration of labor force. 

This makes it impossible to pursue a rigorous economic analysis within Shaikh's 

framework. 3ecause of these shortcomincs, the following ~ssumpcions are nade 

(even at the risk of oversimplication). 

* that the opportunity cost of land is zero: 
assumes that either non-agricultural land is donated for woodlot 

establishment or, in the case uf cultivatable land, assumes some 

agroforestry application -- intercropping in woodlots or kad fields. 
* that the opportunity cost of labor is fully offset by "vivres PLY" 

food distribution. 

* that the market price of fuelwood and polewood be used to estimate - 

future benefits. 

5.2 Cost Analyses 

(a) General costs. The following recapitulation is compiled from financial - 
reports submitted by the Project Director and by Africare and do not include 

Africarc overhead costs ("Bilacs financiers" for 1981, 1982 and "~roposition du - 
budget . . .I' for 1983). 



i . . . . . . .  
Table 13. 1981 and 1992 Expenditures, Projected 1983 Expenditures. 

. Personnel 2,100,000 2,082,500 
...... - 

Equipment 5,883,000 2,915,000 

Fuel and lubricants 1,279,580 3,175,991 

Maintenance and 
repairs 219,655 . 2,667,526 

- - . - .  -3 . . - -  - 
Nursery and 
plantatf onp 1,718,280 8,723,616 

I 

.:. . . . . . . . . . . . .  . Other . . . . . . 4 1 3 , 9 1 7 . . .  ..772,293. 

Totals 

(b) Direct costs of 1982 campaign. Below id a breakdown of 1982 nursery and 

plantation costs: 

Table 14. 1952 Nursery and Plantat;!!? Direct Costs. 

Category Amount (FCFA) X of Total Direct Costs 

Personnel 2,082,500 

Nursery and plantation 8,723,616 

Equipment operation 

fuel and lubricants 3,175,991 

repairs and main- 
tenance 2,667,526 

Other 772,293 

Totals 17,412,926 9 9 



(c) Fencing Costs. In 1982, cos t s  f o r  the "Australian' "fencing t o t a l l e d  

3,350,000 FCFA ( a t  a unit  p r ice  of 400 Ffl inear  meter). This represented 19% 

of the t o t a l  d i r e c t  costs .  The barbed-wire fencing used t h i s  year; 1983, has two 

cos t  components: barbed wire a t  5,500 F per 1OO-m r o l l  and ron ie r  posts  a t  

750 Flpost. The u n i t  cost  (per l i n e a r  meter) i s  about 315 F f o r  the o r i g i n a l  

3-strand fence and 370 F f o r  the 4-strand version proposed by the Africare Project  

Assistant.  

Cost comparisons of the  three aforementioned fencing schemas is given below: 

Table 15. Comparison of Fencing Costs  (FFA). 
. . 

1 1 ! - 

1 1982 "Austrai1ian"fence I 1983 3-strand ! - 
1983 4-strand 

Woodlot Woodlot !Cost pqr Equivalent cost!Cost per Equivalent cost!Cost per Equivalant cost 
Area (ha) Perimeter (m)* IUoodlot per ha lWoodlot per ha !Woodlot per ha 

I I I 

* Assumes a square area; i n  r e a l i t y  w o d l o t s  a re  of ten rectangular o r  trapezoidal 

thus increasing the a c t . ~ a l  perimeters and fencing costs .  

It has been calculated tha t  the "Austrai1ian"fencing system becomes coat- 

e f fec t ive  only when a voodlot surface i s  grea te r  than 30 ha ( according t o  Chris  B e r r i n ~ ,  

German Embarsy,DKR 1. . Applying tha t  standard, the 3-strand barbed-wire fence 

(representing 79% of the cos t  of the "Austrai1ian"fenciag) would be cost-affect ive 

f o r  a reas  of 24 ha o r  larger .  And the 6-strand fence, amounting t o  92.5% of tha 

"Austra.lian "fencing costs ,  vould be minimally cost-effective f o r  voodlots of 28 ha. 

Considering the meximum s i z e  of v i l i age  voodlotr in  the project  -- 1 . 1  ha i n  .------. - 
1982 and 3.0 h.; In 1983 - the fencing systams used thus f a r  in  the project  a r e  

not econorically fea r ib le .  

5.3 Present Net Value Analysis 

The 1982 projec: a c t i v i t i e s  were, essen t ia l ly ,  : I )  v i l l a g e  woodlots, 



2) kad p l a n t a t i o n s ,  and 3) ind iv idua l  d i s t r i b u t i o n  of shade and f r u i t  t r e e s .  The 

t h r ee  components added up t o  125 equiva len t  hec ta res .  concerning overhead c o s t s ,  

t h e  indemnit ies  paid t o  p ro j ec t  personpel (1,9500,000 F) will be imputed evenly 

over  t he  125 ha. Hence, a overhead c o s t  of 15,640 F/ha. The indemnity paid t o  

t h e  t r a c t o r  ope ra to r  (2,500 F/day) w i l l  be  included i n  t he  woodlot and kad plan- 

t a t i o n  ana lyses ,  t h e  t~ components which involved t r a c t o r  subsoi l ing .  
. .  . 

(a) V i l l age  woodlots. The fol1ov.ng d i r e c t  c o s t s  a r e  assumed f o r  t h e  11.5 ha 

of v i l l a g e  woodlots e s t ab l i shed  i n  1982: 

- seed l ing  cos t s :  assume 3-year l i f e  expectancy f o r  each nursery  a t  a, t o t a l  

' s t a r t -up  ar.4 r e c u r r e n t  c o s t  of 250,000 F and a t o t a l  production of 3,000 p l a n t s  

over  t h r ea  yea r s  (based on a c t u a l  1 s t  and 2nd yea r  production i n  p r o j e c t  nurseries). 

Therefore, an&average ~ r o d u c t i o n  c o s t  o f  80 F /p lan t .  6,695 seedl ings  used i n  the  

1982 wood1o~l"k 80 F - 535,600 F 

- subso i l i ng  c o s t s :  a t  32.5 l i t e r s  of g a s o i l  rcquired f o r  onc h e c t a r e  of 

t r a c t o r  subso i l i ng  (about 1 1/2 hours ) ,  and 155 P / l i t e r ,  f ue l  c o s t s  f o r  11.5 ha 

of subsoi l ing  = 57,931 7 .  
. . 

The t r a c t o r  ope ra to r  spent  about 12 days subso i l i ng  t h e  woodlots. A t  

2.500 Flday, h i s  indemnit ies  = 30,000 F 

-Pro tec t ion  c o s t s ;  3,350,000 F f o r  " ~ u s t r a i 1 i a n " f e n c i n g  

-Overhead c o s t s :  11.5 ha X 15,640 F h a  179,860 F. The t o t a l  of c l l  above 

c o s t s  = 4,153,391 F 

Normally, spec i e s  such a s  eucalyptus and p toscpis  regenerate  a f t e r  coppicicg 

and one can excapt  a second and poss ib ly  t h i r d  r o t a t i o n  i n  t h i s  manner. Eowever, 

given t h e  low s u r v i v a l  r a t e s  and t he  need t o  r e p l a n t ,  t h i s  aspec t  is not  consi-  

dered f o r  t h e  1982 woodlots. Fu ture  b e n e f i t s  a r e  ca l cu l a t ed  a s  such: 

- 3 d / h a / y r  product ion under f u l l  s tock ing ,  t h i s  corresponds t o  

1.02 3 /ha /yr  f o r  the  cu r r en t  34% su rv iva l  r a t e  i n  1982 woodlots. 

- a 7-year r o t a t i o n  period.  

- polewood a s  t h e  end-product of eucalyptus.  

- 30/70 r a t i o  of polewood/fuelvood t r e e s  surv iv ing  i n  woodlots. 

- 1982 base  mar!cet p r i ce s  in Diourbel o f ;  

1,000 F/pole  and 35 F/kg of fuelwood. 

- conversion r a t e  of 700 kg of fuelwood/l mJ . 



. . 
Assuming a 12% discount  r a t e ,  t h e  presen t  n e t  va lue  (?NV)and t h e  i n t e r n a l  . . 

r a t e  of r e tu rn  (IRR) of t h e  p r o j e c t  a r e  cn l cu l a t ed  a t  d i f f e r e n t  s e n s i t i v i t y  l e v e l s  

of market p r i ce ,  wood y i e l d  and n a t u r a l  fending. 

Table 15. Calcu la t ion  of PNV and IRR f o r  1982 woodlots. 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  

Yield Polewood Firewood - IRR PNV 

Hypothesis (ma /ha/yr) .' ( ~ C ~ A / p o l e )  ' ( F C F A ~ ~ )  (%I (FCFA) - .. 

* Assume na tu ra l  fencing of  woodlots 

mis p a r t i c u l a r  s e t  of : c a l cu l a t i ons  a f f i rms  t h a t  "Aus tra l i a n  "fencing i s  

p roh ib i t i ve ly  expensive a s  a p ro t ec t i on  ~ e t h o d .  Under cu r r en t  su rv iva l  r a t e s  

(34%)  and expected y i e l d s  (1.02 mJ /ha/yr) , market p r i c e s  would have t o  increase  

by a f a c t o r  of 4.5 before  one a r r i v e s  a t  a p r o f i t a b l e  IRR (Hypothesis IF). If 

f u l l  s tocking could be  acheived (near ly  100% su rv iva l  r a t e  of woodlot t r e e s ) ,  

expected y i e l d s  would be of  t h e  order  3 ma /ha f y r ,  and economic prof i t a b i l i t y  

would be acheived i f  market p r i c e s  of fuel-and polewood increased  by 50% 

(Hypothesis 2D). 



. . 
If n a t u r a l  fencing i s  s u b s t i t u t e d  f o r  t he  "Austrai l ian"fencinq,  t he  1982 

. . 
v i l l a g e  woodlots would be  p r o f i t a b l e  even with a c t u a l  su rv iva l  r a t e s  and cu r r en t  

market p r i c e s  (Hypothesis 3A). 

(b) Kad p l an t a t i ons .  For t he  77.68 ha of kad p l a n t a t i o n  i n  1982, t h e  c o s t  

breakdown is a s  follows: 
... . , - seedl ing  cos t s :  7768 seedl ings  X 80 F = 621,440 F 

. . - subso i l i ng  c o s t s :  assume 16.25 l i t e r s / h a  (spacing of  10 X 10 m i s  twice 
- 

a s  wide a s  woodiot subsoi l ing  spacing) X 155 F / l i t e r  X 77.68 ha = 195,656 F - - 
The t r a c t o r  ope ra to r  worked approximately 33 days i n  kad f i e l d s  X 2,500 F/day = 82,500F 

&Overhead r o s t s :  77.68 ha X 15,640 F/ha = 1,214,915 F - 
The t o t a l  c o s t  = 2,114,511 F/77.68 ha 

o r  27,221 F h a  
. . . .  . 

In c a l c u l a t i n g  f u t u r e  b e n e f i t s ,  t he  fol lowing assumptions a r e  made: 

- a g r i c u l t u r a l  su r f ace s  i n  t he  Diourbel Region a r e  d iv ided  i n t o  552 f o r  

m i l l e t  and 45% f o r  peanut production (from "Consumption e f f e c t  of 

a g r i c u l t u r a l  p o l i c i e s  : Senegal", Universi ty  of Michigan) . 
- Kad has  maximum, b e n e f i c i a l  e f f e c t  on a g r i c u l t u r a l  product ion between 

20 and 40 yea r s  a f t e r  kad is planted.  

- Average production of m i l l e t  and peanuts is  600 and 800 kg/ha, respec-  - 
t i v e l y ,  i n  f i e l d s  without  kad. 

- Between t h e  ages of 20 and 40, kad can i nc rea se  c i l l e t  product ion by 1002 

and peanut production by 30% i n  in te rc ropping  s i t u a t i o n s  (Gi f fa rd  1974, 

Gi f fa rd  1975) 

Therefoze, on an "average" hec t a r e  i n  Diourbel , t h e  p o t e n t i a l  a g r i c u l t u r a l  
. , 

i nc r ea se  due t o  p l an t i ng  Acacia a l b i d a  i s :  

.55 X 600 = 330 kg of m i l l e t  
, . 

.45 X 240 = 108 kg of peanuts 
438 kg t o t a l  

Current: producer p r i c e s  a r e  about 60 F/kg f o r  both peanuts and m i l l e t .  I f  

an average p r i c e  of 100 F/kg were assumed f o r  both crops between t h e  years  2002 - 
2022 (20-40 yea.rs a f t e r  t h e  1982 kad p l an t i ngs ) ,  a n  annual b e n e f i t  of 43,800 F/ha 

is accrued f o r  each of the  yea r s  i n  t h a t  per iod.  Discounting a t  a  r a t e  of 122, 

w e  f i nd :  



where i - 12% 

Thus t h e  p r e sen t  n e t  va lue  is: 

' PNV = 38,456 - 27,221 = +11,235 F/ha 

Therefore,  kad p l a n t a t i o n s  can be considered t o  I ?  economically p r o f i t a b l e  

from a s tandpoin t  of increased a g r i c u l t u r a l  pzqduction. 

I n  add i t i on ,  i n  f i e l d s  where t h e  dens i t y  exceeds 45-50 la rge .  mature kads 

pe r  hec t a r e  ( a t  t h i s  l e v e l ,  a f a i r l y  continuous canopy e x i s t s ) ,  t he  excess  t r e e s  

present  a p o t e n t i a l  fuelwood source. This  i s l G 5 e d  oiiTiT07ypotheses: t h a t  a f t e r  

age 40, t h e  kad produces fewer leaves  and pods and i s  l e s s  b e n e f i c i a l  t o  ag r i cu l -  . .. 
t u r a l  product ion;  and t h a t  mole than 50 mature k a d s h a  may adverse ly  a f f e c t  t he  

groundwater ba lance  during t he  dry  season (Freeman 1982). Harvaating one excess ,  

mature kad each year  would produce about 1 mi/ha/yr.during t he  period excess  

t r e e s  were ava i l ab l e .  

A PRECOBA s tudy  on kad p l an t a t i ons  i n  Diakhao and Ndiakhar D i s t r i c t s  

(Sine-Saloum Region) -- a zone s i t u a t e d  between Diourbel and Fa t i ck  -- i n d i c a t e s  

a poss ib le  fuelwood y i e l d  of l.e 2 / h a / y r .  This  is  based on a 40 - yea r  r o t a t i o n  

of kad p lan ted  a t  10 X 10 m, with pruning of branches f o r  fuelwood commencing 

at  age 10 and th inn ing  of t r e e s  f o r  fuelwood s t a r t i n g  a t  age 20 (PRECOBA 1982). 

The p o t e n t i a l  fuelwood b e n e f i t s  of 1982 kad lp l an t a t i on  a r e  no t  considered 

he re  because of t h e  h igh ly  v a r i a b l e  su rv iva l  r a t e s  on a project-wide b a s i s .  

"One important a r ea  of f o r e s t r y  b e n e f i t s  is  not  q u a n t i f i a b l e  w i th in  t h e  

scope of a v i l l a g e  l e v z i  p r o j e c t  ana ly s i s :  t he  ex t e rna l  (macroeconomic) b e n e f i t s  

of environmental s t a b i l i z a t i o n  " (Shaikh 1981). This observa t ion  a p p l i e s  pe r f ec t l y  . . 
t o  Acacia a lb ida .  How can one eva lua te  t he  magnitude of i t s  e f f e c t s  on . l1ha l t ing  

dese r t i f i c a t i on"?  And how can one quant i fy  t he  va lue  of t h a t  e f f e c t ?  
. . . . , . . . . , 

(c )  Ind iv idua l  d i s t r i b u t i o n .  For t he  22,292 shade and f r u i t  t r e e s  d i s t r i -  

buted t o  v i l l a g e r s  i n  1982, a n  equivalent  p lan t ing  a r e a  of 35.7 "equivalent"  

hec t a r e s  was presumed (625 t r e e s h a ) .  The c o s t  breakdown f o r  t he se  t r e e s  i s :  



- seedl ing  c o s t s :  22,292 seedl ings  X 80 F = 1,783,360 - F 

- overhead cos t s :  35.7 ha X 15,640 F/ha - 558,348 F 

The t o t a l  c o s t  = 2,341,708 Fl35.7 ha 

o r  I- 65 594 Flequivalent  ha 

The b e n e f i t s  of these  plant ings -- shade, f r u i t ,  v i l l a g e  b e a u t i f i c a t i o n ,  

e t c .  -- a r e  next  t o  impossible t o  quantify.  It should be noted t h a t  t r e e s  i n  

t h i s  category probably have the  h ighes t  o v e r a l l  sun r iva l  r a t e  due t o  p ro t ec t ion ,  

care ,  and watering.  

(dl Other bene f i t s .  There a r e  d the r  important b e n e f i t s  generated by the  

pro jec t :  t he  improvement of n u t r i t i o n  during the  d i f f i c u l t  pre-harvest t i m e  i s  
.C. 

bene f i c i a l  tb farmers. They obta in  food through the  d i s t r i buc ion  of food f o r  

Program. Other advantages a r e  t he  energy and f a t i q u e  saved from wood c o l l e c t i o n s ;  
I 

t he  importance of Acacia a lb ida  leaves and pods a s  l i ve s tock  fodder  f u r i n g  the  

dry season; t he  increased production of peanut v ines  under kad a s  another  

important dry  season fodder; t he  t r a n s f e r  of nursery  and p lanca t ion  technologies  

t o  v i l l a g e r s  i n  t h e  Region; and the  p o t e n t i a l  revenue from s a l e  of vege tab les ,  

seedl ings ,  forage,  and polewood. 
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6 ,  SOCIOLOGf CAL EVAUUATION E 
r 
P - 

The s o c i o l o g i s t  v i s i t e d  e i g h t  p ro j ec t  v i l l a g e s  -- Layabd, Gouye Gaya and 

P a l h e  (Diourbel Department) and Battal, Ndimb, Sobeme, Bakdcak and Ngangaram 

( B a d ~ e y  Department). 

Group in te rv iews  were h e l d  a t  each v i l l a g e  and a  s e r i e s  of nine ques t ion  

( s ee  Appendix B) were posed t o  t he  v i l l a g e r s .  With t he  except ion of Layabd, 

t h e  v i l l a g e r s  showed a wi l l ingness  t o  cooperate  and answered openly t o  t h e  ques t ions .  

6 . 1 .  ~ u r v e y  Findings 

(a) Percept ion of problem. I n  genera l ,  t he  v i l l a g e r s  a r e  acutely.a;rare  of t he  

l a ck  of f u e l  and cons t ruc t i on  wood i n  t h e  kegion. They perce ive  t h i s  " c r i s i s  of 

wood'' t o  o r i g i n a t e  from t h e  severe  dtought of t he  l a t e  1960's and e a r l y  1970's 
.<. 

which l e d  t o  t h e  dea th  of many t r e e s .  They c i t e  the  c u r r e n t  d i f f i c u l t i e s :  t he  

drudgery of fuelwood c o l l e c t i o n  (3-5 k i lometers  i s  t he  minimum d i s t ance  women 

walk t o  f i n d  wood) and t he  problems of f ihd ing  wood f o r  cons t r cc t i on  needs. 

(b) Desircd Trees.  The spec i e s  most c i t e d  a s  d e s i r a b l e  f o r  p lan t ing  by v i l l a g e r s  

were kad, euca lyptus ,  neem, prosopis  and f r u i t  t r e e s .  'The reasons given were: 

( 1 )  Kad - mul t i p l e  b e n e f i t s :  forage,  cons t ruc t i on  and fuelwood, s o i l  regene- 

r a t i o n .  One saying heard is t h a t  "seven lcads i n  a  f i e l d  c o n s t i c u t e  a 

r e l i a b l e  wealth". 
. .  , 

(2) Eucalyptus - polewood f o r  cons t ruc t ion  and p o t e n t i a l  source of revenues. 

(3) Neem - r ap id  development, good fuelwood. One v i l l a g e r  5oas tcd  of sel. l ing 

a  neem a t  3,000 F f o r  fuelwood eve r fyea r .  

(4) Prosopis  - good fuelwood and fe rage .  

(5) F r u i t  t r e e s  - mango, papaya and c i t r u s  f r u i t .  

The v i l l a g e r s  t h ink  t h a t  February i s  a good time t o  s t a r t  nursery  a c t i v i t i e s  

because they have t h e  g r e a t e s t  a v a i l a b i l i t y  of t ime.during t h a t  per iod.  

The v i l l a g e r s  view the  woodlots a s  t h e i r  own proper ty  and t he  ba s i c  unders- 

tanding is  t h a t  f u t u r e  b e n e f i t s  w i l l  go t o  those i nd iv idua l s  who have worked 

on t h e  woodlots. 



, . , . . . . . . , . , .  

(c) Perccpt ion  of "sensibilioa*'. One ,genera l  , r e ac t i on  concorr.ing how 

t h e  v i l l a g e r s  view the  " sens ib i l i s a t i on"  r o l e  played by PCV'a and ATEF's i s  

voiccd as such: " i f  someone t r a v e l s  dozens 02 ki lomeeers  t o  come t o  t e l l  you, 

"I want t o  he lp  ycu p l a n t  t r e e s  which w i l l ' b e long  t o  you", you should l i s t e n  

and pay a t t e n t i o n  t o  him". 

. . . .  
(dl Land Tenureship. Land s c a r c i t y  is perhaps t h e  most l i m i t i n g  f a c t o r  oil 

t h e  pro jec t .  Sometimes two condi t ions  m y  be  imposed by t h e  donor of t h e  land 

f o r  a  v i l l a g e  woodlot: 
-. - t h a t  t h e  herbaceous cover  growing i n  She wcodlot remains the  donor's 

property.  When v i l l a g e r s  weed t h e  woodlot, t he  g r a s s  goes t o  h i r  l i ve s tock .  

- t h a t  i f  t h e  woodlot nperacion ever  cB3Tt5s ' f o f T n i 3 e n s o n  o r  another ,  t h e  

land  r i g h t s  r e v e r t  back t o  t he  d~  or .  
C. . , 

6.2 Level of Vi l lage  P a r t i c i p a t i o n  , 

In 1982, t h e  8  v i l l a g e s  oE Dambey had an average of 19 people per  v i l l a 2 e  
r- 

who con t r i bu t ed  "self-help" l abo r  t o  the prc'lject. I n  Diourbel ,  t he r e  was an average 

of 10 workers pe r  v i l l a g e  f o r  t he  12 v i t l a g t ~ s  engaged i n  1982 (Cheikh Savard, personal  
e 

persona l  colmmmica t i o n ,  1983) .' 
p. - 

Thus f a r  i n  t he  1983 campaign, t h e  l e v e l  of p a r t i c i p a n t 8  ha s  gene ra l l y  been L 

higher .  I n  the  Barobcy v i l l a g e s ,  t h e  average aumker of workers i n  the n u r s e r i e s  of t he  

9 "new" v i t l a g e s  was 57 i n  Apr i l  and up t o  7!3 io .Tune (of' which 41 were vornen). 

(from "WF'P food/or  work program" information,  SWFlBambey). I n  Diourbe.1, t he  9  "new" 

v i l l a g e s  have an average of 25 p a r t i c i p a n t s ,  while  the  11 "old" v i i l a g e s  have abor:l: 
I 

7 workers i n  each (some wi th  only 1 o r  2 workers).  

The p a r t i c i p a t i o n  of woman i n  t h e  p ro j ec t  is c r i t i c a l  s i nce  woolen t r a d i t i o n n l l y  

perform the  t a sk  32 drawing water  from the  wel l s .  I n  v i l l a g e s  such as Thieppe, which 

has a water  l e v e l  deeper thaii 70 m i n  t h e i r  well, the  nursery  opera t ion  is deycsndent 

~ p o n  t h e  v i l l a g e  women (64 of them p n r t i c i p a t n  i n  the  p ro j ec t )  t o  provide water  f o r  

the s e e d l i r ~ g s  and t h e  a s soc i a t ed  vegetable  garden. 

.. Most p r o j e c t  v i l l a g e s  range from 2C0 t o  300 inhabicants .  ?%crelore, the r a t c  

~f p a r t i c i p a t i o n  i n  t h e  p r o j e c t  irr r,ough?y from 10 t o  30% of t he  population. 



! : 6.3 "=Food For Work" D i s t r i bu t ion  

Di s t r i bu t ion  of t he  WFP Food Program t o  * v i l l a g e r s  f o r  r e f o r e s t a t i o n  work 

f is under t h e  SWF bu t  has been in t eg ra t ed  i n t o  t he  p ro j ec t  a s - a  work incent ive .  

.! The WFP Prograra (SEN 2236) i s  administred by M r .  Mannour NDiaye, who i s  

a l s o  t he  Direc tor  of t h e  FA0 Dune Stabiliz.acion p ro j ec t  i n  K6Sher.  The f i r s t  

phase of t he  program was from 1978 t o  1980; t he  second phase w i l l  exp i r e  a t  t he  

end of 1983. A poss ib le  t h i r d  phase i s  under study. 

1 The genera l  gu ide l ines  of WFP FRJ d i s t r i b u t i o n  f o r  r e f o r e s t a t i o n  a c t i v i t i e s  -- 
. i s  a s  such: --' -. 5_- .. _. . _. 
- . .  . . . . ,  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . 
- Tabla 16.. WFP:TFW Dis t r i bu t ion  f o r  Refores ta t ion  A c t i v i t i e s  

, 
, .  , , . . . , , . .  

Category . , Equivalent man-days 
. . 

Kad p l an t a t i ons  SO/ha (40% a f t e r  p lan t ing)  

Loadside p lan t ings  1 5 /km k 

Windbreak p lan t ings  80km 

Vil lage  woodlot 40ha 1 
The d a i l y  WFP r a t i o n ,  per  man-day, i s  2.5 19  pf sorghum, 125 g of canned 

meat, 125 g of canned f i s h ,  and 100 g of vegetable o i l .  

In  add i t i on ,  t he  p ro j ec t  g ives  WFP foods tu f f s  f o r  v i l l a g e  nursery p a r t i -  

cipatiorr.  D i s t r i bu t ion  guide l ines  a r e  'followed when poss ib le ,  b u t  t h e  a c t u a l  amount 

of food given t o  v i l l a g e r s  is sub jec t  t o  t he  a v a i l a b i l i t y  of WFP stock.  I n  genera l ,  

food a i d  has been used more heavi ly  i n  pro jec t  v i l l a g e s  i n  Bambey Department than 

i n  Diourbel Department. This may r e f l e c t  t he  opera t iona l  philosophy of t he  Chef 

de Secteur i n  Bambey. 
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Table 17. 1982 WFP Foad Di s t r i bu t ion  t o  Pro jec t  Vil lages a 

Type Barnbey Dept.* (Kg) Diourbel Dept . 

Sorghum - 

Meat 

Fish 

O i l  

--  ~- 

r , i  
,v- 

Tota ls  

* This represents  2,990 mn-days of nursery work and 1,450 equivalent  

man-lays of p l an t a t i on .  

Thus f a r  i n  1983, p a r t i c i p a t i o n  i n  nursery work has  , increased g r e a t l y .  

For example, over 5,800 man-days were recorded f o r  t he  9 "new" v i l l a g e s  i n  

Bambey i n  Apr i l  a lone.  One must auk what inf luence  "WFP FFW" .have on t h a t  

increase.  

The pros and cons of "WFP FFW" d i s t r i b u t i o n  have o f t en  been debated. It is 

c l e a r  t h a t  WFP food should not  be t he  s o l e  o r  major motivation f o r  l o c a l  p a t t i c i -  

pat ion i n  r e f o r e s t a t i o n .  However, it can be  used a s  a n  e f f e c t i v e  form of i ncen t ive ,  

e spec i a l l y  towards t he  end of t he  long dry ,season  when l o c a l  food resources  a r e  

depleted.  The r o l e  of WFP Food i n  t h e  p r o j s c t  ha s ,  i n  genera l ,  been a b e n e f i c i a l  

one. Given the  f a c t  t h a t  tihe precedent of d i s t r i b u t i o n  WFP food had been a l r eady  

s e t  f o r  r e f o r e s t a t i o n  a c t i o n s  by v i l l a g e r s  i n  t h e  Region, i t s  inc lus ion  i n  t he  ,, 

projec t  was almost i n e v i t a b l e  However, it should remain a minor incent ive  f o r  p a r t i -  

c ipa t ion  i n  t he  p ro j ec t .  

6.4 The Ethnology I s sue  

It is important t o  recognize t he  d i f f e r e n t  e thn i c  groups and t h e i r  "mindsets" 

with regards t o  re f  o r e s  t a t i o n .  There appears t o  be  a d i r e c t  co r r e l a t i on  between the  

degree of s eden ta r i za t i on  and the  propensi ty towards r e f o r e s t a t i o n  a c t i v i t i e s .  



As srrch, t he  Peuls who a r e  i n  the Region most o f t e n  a s  transhumanr herders  

do not  have much i n t e r e s t  i n  r e fo re s t a t i on .  They view the  t r e e  a s  a source of 

fodder f o r  t h e i r  l i ve s tock  and herder's a r e  o f t en  respons ib le  f o r  indiscr iminace 

lopping of t r e e s .  

The Wolofs, t he  dominant group i n  t he  Diourbel Department have some pro- 

pens i ty  towards r e f o r e s t a t i o n  a s  evidenced by shade t r e e  p lan t ings  ( e spec i a l l y  

neems) i n  t h e i r  v i l l a g e s  and, occasion all^ - S  s e l f - i n i t i a t e d  v i l l a g e  woodlots with 

t r e e s  obtained from SWF. However, i t  appears t h a t  they  e r e  not  very r ecep t ive  

t o  the  idea of p ro t ec t ing  planted kad t r e e s .  One PCV recounted t h a t  a t y p i c a l  

Wolof response t o  t he  i s s u e  of p ro t ec t ing ,kads  is  t o  point  t o  mature, n a t u r a l l y -  

regenerated kr.ds i n  t h e  f i e l d s  and say: "you see ,  kads don't  need t o  be protected". 

The ca9e is exac t ly  tke  oppos i te  wi th  t he  Serers ,  concentrated south of 
. . . .  . 

Bambey. Acacia a lb ida  i s  a c h a r a c t e r i s t i c  of some of t h e  o ldes t  t r a d i t i o n a l  

agrar ian  s o c i e t i e s  i n  West Afr ica  -- the  Serers  of Senegal, t he  Dogons of Mali, 

the  Haussas oE the  Zinder Region, Niger. Paul P e l i s s i e r ,  i n  h i s  seminal work 

Lcs Paysans du Sir.6gal ( 1  966) ,' contended :hat: throughout West .A€rica, Acacia 

a lb i3a  is an anthropogenic spec ies ,  i nd i ca t ive  of and depend en^ upon long-term, - 
sedentary c u l t i v a t i o n .  The kad is absent from "vdgdtation sacrvage". 

- 

m Another element required i n  t h i s  system is  the  prestlncr! of sedentary 
- 

l ives tock  which inges t  kad pods and break down the  seed coat  with d i g e s t i v e  enzymes 
=ig i n  t h e i r  stomachs. Once excreted,  t he  " treated" kad seed is a b l e  t o  germinate. 

J 

The growth of kad i n t o  a t r e e  r equ i r e s  systematic  sy lv icu l turaZ care .  Its tendency 

is t o  s t a r t  growing i n  a p r o s t r a t e ,  multi-branch f o ~ m .  To develop i n t o  a t r e e ,  

t he  p r inc ipa l  stem mst  be  s e l ec t ed  and the  o the r s  pruned. Prottection is imperat ive 

u n t i l  t he  terminal  shoot  reaches a man's he ight  -- ou t  of the  rcach of  l i ve s tock .  

This continuous and methodical tending of a kad takes  on a spec i a l  meaning i n  

t h e  Serer  language: "yaram sas" ("1 r a i s e  a kad") , i n  t h e  same sense a s  "yaram 

ndiay" ("1 r a i s e  a chi ld")  ( P e l i s s i e r  1966). 
. . 

While t he  kad i s  depeudent on sedentary c u l t i v a t i o n  in tegra ted  with l i ve s tock ,  

i t  a l s o  perpe tua tes  t h a t  system due to  its s o i l  enrichment q u a l i t i e s  (allo.cing . . 
non-follow ag r i cu l tu re )  nnd i t s  dry season fodder va lue  (allowing some l i ve s tock  

t o  remain near  t he  v i l l a g e  during the  dry season).  



- 
I 

A s  t h e  kad s i g n i f i e s  S e r e r  t e r r i t o r y ,  t he  nguer {Guiera senega lens i s )  
- . - 
- - 

is  an  i n d i c a t o r  of t h e  sandy s o i l s  low i n  f e r t i l i t y  (due t o  continuous peanut - 

cropping) which is preva len t  i n  Wolof t e r r i t o r y .  The c e n t r a l  i s s u e ,  then ,  is 

how t o  impart karl s y l v i c u l t u r a l  techniques t o  Wolof f a r u a r s  and how t o  motivate  

them t o  c a r r y  ou t  p lan t ing  and p ro t ec t i on  of kad i n  t h e i r  f i e l d s .  

6.5 The Rel igious I s s u e  - 

The Region of  Diourbel is t h e  c e n t e r  o f  Mouridism ( the  l a r g e s t  MosLim - 

brotherhood i n  Senegal) with Touba (MBackd Department) being t h e  s p i r i t u a l  

Mecca of Mourides. 

l'he i n f l u e n c i a l  and sometimes abso lu te  power of "marabouts" ( r e l i g ious  

leaders )  is a f a c t o r  t h a t  t he  pro jacc  must reckon with.  Even though the  p r o j e c t  

seeks t o  pr&ote a c o l l e c t i v e ,  communal p a r t i c i p a t i o n ,  many times the  f a t e  of 

t h e  p r o j e c t  r e s t s  wi th  t he  v i l l a g e  r e l i g i o u s  l e ade r s .  m - 

This f a c t  has hampered e f f o r t s  i n  some v i l l a g e s  (e.8. - Palene) when t h e  

marabout (a  "Baye Fall" i n  t h i s  casa)  i s  r e l u c t a n t  t o  f u l l y  commit h i s  v i l l a g e  - 
t o  p ro j ec t  ob j ec t i ve s .  On t h e  o t h e r  hand, r e l i g i o u s  l e ade r s  can be a g r e a t  a s s e t  - 
because of t h e  land and human resources  t h a t  they can p o t e n t i a l l y  mobilize. 

This  f a c t o r  w i l l  hove even g r e a t e r  bearing i f  the  p ro j ec t  extends i n t o  t h e .  

Elback6 Departroent. 

6.6 The Self-Notivat ion I ssue  

A t  t h e  h e a r t  of a l l  v i l l age - l eve l  p ro j ec t s  i s  t h e  mot iv t t ion  of the  v i l l a g e r s ,  

t h e i r  wi l l ingness  t o  commit themselves t o  onerous t a sks .  This  i s  perhaps the  

most c r u c i a l  f a c t o r  t o  p ro j ec t  succass .  

A prime example i s  the  v i l l a g e  of Thieppe. Based on phys ica l  c r i t e r i a  of * 

t h e  v i l l a g e  -- a water  t a b l e  of  more than 70 meters -- one would 

no t  propose s e l e c t i n g  t h i s  v i l l a g e  a s  a nursery s i t e .  Yet, Thieppe has proven 

t o  be one of t he  most dynamic, succes s fu l  nursery i nd  gardening opera t ions  

i n  t he  p ro j ec t .  

Seen from t h i s  l i g h t ,  t he  resourcefu lness  end s e l f -mo t iva t i on  of a group 

of v i l l a g e r s  becomes t h e  most important f a c t o r .  Unfortunately,  t h i s  i s  a very 

d i f f i c u l t  c r i t e r i o n  t o  eva lua te  based on s few prel iminary s i t e  surveys o r  v i s i t s .  



7, RECOMMENDATIONS 

Administrative: 
. . . . . . . . . . . . . .  

1. Project should be funded for two additional years (1984,1985) by the 

Title 111 program with the following administrative modifications: 

a. Since Title 111 involves counterpart Senegalese funds going directly 

to earmarked projects, Af ricnre 's adminis tracive and financial management 

expertise is not needed. 

b. To further streamline and decentralize the administrative structure, 

~ i t l e  111 funds should go directly to a special project account in Diourbel 

without passing through SWFIDakar. The ~iroject 'director would have financial 

autonomy and operational responsibility for specified categories of expen- 

ditures, with periodic AID audits. 
. . . .  . c. 

2.. ATEF1s should be assigned full-time to the project to concentrate on "sensibi- 

lisation" work without conflicting tasks imposed by CER1s, etc. 
. . . . . . .  . , .  . . . . . . . .  

3. AID'S policy c,n indemnities as it applies to project personnel should be 

clarified. 

4: Monthly project meetings should be held regularly. 

Programing: 
. . .  

5. Project should focus its annual programming resources (Xinancial, logistical 

and huuan) on "old" villages that demonstrate an interest to continue refores- 

tation work; beyond that, a modest recruitment of "new" villages with the 

possibility of extending into MBackd Department. 

6 ,  PCV's should be programed for the future phase of the project. Their roles 

and responsibilities should be clearly defined; motocycles should be provided. 

for "sensibilis3tion" work in other villages. 
. . . . . . . . . . . . . . .  . . .  . . 

7. The training component should be strengthened: 

a. Longer and more thorough nursery training sessions; should involve both 

"old" and "new" village participants. 

b. More inter-village "tourn4es" for nurserymen to compare and diacuss ideas. 

c. ATEF's (perhaps PCV's elso) should be sent to the PARCE training center 

in Kaolack for sessions on "vulgarisation forestihre" (scheduled for 

January and June, 1984; M.A. AndCk6 - Lengui, Director). 



Technical : 
, .  , . . . . . . . . . . . . . . . . . .  

! 8. Pro jec t  should s t r i v e  f o r  g r e a t e r  use of l o c a l l y  ava i l ab l e  technologies  and 

ma te r i a l s  - l i v e  and thorn fencing,  hnnd-dug p l an t i ng  holes ,  seed c o l l e c t i o n  
I 

a t  v i l l a g e  l e v e l .  
. . . . . . . . . . . . . .  . )  . . . . . .  

9. The p r i o r i t y  of t h e  Acacia a lb idn  component should be  re-evaluated due t o  i t s  

demand., This  yea r ,  v i l l a g e r s  requested 28,000 kad seedl ings ;  7,500 a r e  ava i -  

l a b l e  i n  v i l l a g e  nurser ies , '  another  6,000 ksds i n  Sambd. 
. . . . . .  . . . . . . . . . . . . . . . .  - .  . .  . , 

10. An e f f e c t i v e  p ro t ac t i on  - scheme f o r  A. a l b i d a  - both  planted and n a t u r a l l y  

regenercted -- must be  sought.  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

11. The use of Eucalyptus camaldulensis should be r e s t r i c t e d  t o  only the  very  b e s t  

s i t e s  (with r e a d i l y  a c c e s s i b l e  water t a b l e ) .  E.  a i c ro theca  should be t e s t e d  - 
i n  "bas-fouds" . 

. . , . , , 

12. Qucstionab?e well  water  should be t e s t e d  f o r  s a l i n i t y .  ORSTOM performs t h i s  

s e rv i ce  (4,700 F/sample). A l e t t e r  of reques t ,  i nd i ca t i ng  approximate d a t e s  

and number of sauples ,  must be  s e n t  t o  D i r ec to r  Dalmayrac. 
. .  , . . . . . . . . . . . . .  . . . . . . . . .  

13. Greater  a t t e n t i o n  should be d i r ec t ed  towards t he  q u a l i t v  of nursery ma te r i a l s  -- 
namely water ing cans ,  ropes f o r  wel l s ,  and seed -- a s  we l1 , a s  the  q u a l i t y  

. . 
of nursery work -- proper  seed co l l ece ion  and t rea tment ,  water ing,  shading and 

weeding. 
. . . . . . . . . .  . , . . 

14. Woodlots should r e c e i v e  e a r l y  and frequent  weedings. 
. . . . . . . .  

15. Experimentation and documentation should be s t r e s sed :  

! oca l  spec i e s  t r ia ls ,  d i f f e r e n t  methods of ground preporation,agroforestry 
' 

schemes, e f f e c t i v e  ways t o  p r o t e c t  kad. 
. . . .  

Socio-economic : 
. . . . .  . . . . , a .  s . . . . . . . . .  

16. P r iva t e  s e c t o r  i n i t i a t i v e s  should be c r ea t ed  by: 

a .  Introducing tl;e sale of su rp lu s  seed l ings .  

b. Eucouraging ind iv idua l  woodlots where i n t e r e s t  e x i s t s .  



. . . . . . . . . . . . .  . . 
17. The possibility of integrating a "ban ak suuf" improved cookstove component 

into the project should be explored. CERER and PCV1.s have already initiated 

activities in the Region. 
. . . . . . . . . . .  . . .  

18. Greater collaboration between PCV1s and ATEF's, between project personnel 

and SODEVA should be promoted in order to pursue mutual goals. 

Future Studies : 
. . . . . . . . . . . . . . . . . . . . . . . .  , . 

19. A study should be commissioned at' the time of the first major exploitation 

of the woodlots 

(circa 1989) to ascertain woodlot yields; harvesting and regeneration methods; 

distribution and/or sale of wood products; disposition of villagers towards 

sustaining nurseries, woodlots, kad plant&s and-individual .distribution 

of trees. 

I 



APPENDIX A: 

ITINERARY OF EVALUATION TEAM 

I 
- 1 .-. Chun K. Lai  
- 1  
- 
- I  - May 2, Thihrs 

- . Mny 3, Dakar 

- Pe te r  Eiaille (PCV) 

- Ken Barber (PC P ro j ec t  Mgr.) 

Carol  Ulinski  (former A I D  P ro j ec t  Mgr,) 

Daby D i a l l o  (AID P ro j ec t  Mgr.) 

May 21, Diourbel - Matt Chotkowski and Joe  Virnig (PCV's). 

May 24 t o  May 27, Diourbel - . 

Ely Joseph Sambou, Pe t e r  h i l l e ,  

Cheikh Savar6 (W Pro j ec t  D i r e c t o r ) ,  
4. 

Cheikh Mbaye (SWF Chef de Sec t cu r ) ,  

Lansabc Ly, Baba Cobar (ATEF1s), Mike Hendrix, T i l de  - 
Gouveia, Ann, Elaitland (PCV's) . 

May 31 t o  June 1 ,  Dakar - 
R.J.Benn (Afr icare  P ro j ec t  Mgr.) 

Ibrahima Camara (Afr icare  P ro j ec t  Assis.)  

Ely Joseph Sambou, I s s a  Faye. 

June 8 t o  June 9,Bambey 'I--:.... * . . I  

Dslby Diallo., Zbrahima Camara, 

Abdoulaye D ia l l o  (SWF Chef de Sec t eu r ) ,  

Mce Samb, Kamadou Diemi (ATEF' s )  , 
Pe te r  Mai l le ,  Joseph Sambou. 

June 22, Dakar - Amadou m i a y e  (SWF Pro j ec t  Mgr.) 

Mssrs. Dalmyrac and Lenel (ORSTOM) . 
June 27 t o  J u l y  1 ,  Diourbel and Bambey - 

Cheikh Savard, Cheikh Mbaye, Baba Cobar, 

Mike Hendrix, T i l d a  Couveia, Ann Mait l and ,  
.. - 

Abdoulsye Dia l lo ,  Mamadou Diernd, Moe Semb ; 
Mssrs. Niang and Ndao (SODEVA) . - Mssrs, Hamel ~ n d  B a i l l y  (CNRF) , 
ORSTOM Library ,  

, . 
Norman Rifkin,  David Kingsbury (AID T i t l e  111) 

J u l y  5, Dakar 



July 6, Dakar - Chris  Kopp (PC Pro j ec t  Mgr.) 

J u l y  21, Dakar - John B a l i s  (AID/ADO), Daby Dia l lo ,  

David Kingsbury. 

J u l y  26, Dakar - J o i n t  P ro j ec t  Review (DCEF) . 
Ely Joseph Sambou 

May 24 t o  May 25, Diourbel - . . .  
with La i  e t  a l .  

May 31 , Dakar . - Africare.  

June 8 t o  June 9, Bambey ' . ' . . 

with Lai  e t  a l .  

June 15, Dakar - h d o u  m i a y e .  
i:. 

June 24, Dakar - J.F.Damon (AID Economist). 

June 27, Dakar - Afr icare .  . . 
June 2 9 ,  Dakar - J.F. Damon. 

I s s a  Faye 

May 31, Dakar . - Afr icare .  

June 3 t o  June 6, Diourbel and Bambey. 



. , , .  . 
AP'ZENDIX B : 

. . . . .  . . . . . . .  
QUESTIONS USED IN SOCIOLOGICAL SURVEY 

1. Why have you decided t o  do r e f o r e s t a t i o n ?  

2. I n d i c a t e  by o rde r  of p r i o r i t y  t h e  t r e e s  t h a t  you wish t o  p l an t  i n  your 

woodlot and i n  your f i e l d a ?  

3. What do you except from the  r e f o r e s t a t i o n  p ro j ec t  which you t ake  p a r t  in?  

4. Are you w i l l i ng  t o  cont inue your p a r t i c i p a t i o n  i n  t h e  coming years?  

5. What do you th ink  is t h e  e a r l i e s t  per iod of t h e  year  t h a t  you have t he  

ava i l ab l e  zime t o  start t he  nursery  work? 
.Y' 

6. Who donated t h e  land f o r  t h e  v i l l a g e  woodlot? 

7. Do you think t h a t  a d d i t i o n a l  l and  can be obtained t o  en la rge  t h e  woodlot? 

8. What p r a c t i c a l  d i f f i c u l t i e s  have you encountered i n  t h e  nursery work? 
- - 

9. To whom belong t h e  t r e e s  t h a t  you p lan t?  
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