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ABSTRACT
 

A diagnostic survey was used to develop the agroforestry 
extension strategy of the CARE Gituza Forestry Project in 
Rwanda. In addition to providing valuable information about 
the pre-project state of farming systemw and land-use, the 
survey identified the local issues around which the 
extension program was constructed and periodically 
monitored. Based rn the survey results, an information 
management system for project monitoring was developed, 
which supplied critical information about the extension 
cervice's ability to respond, in a sustainable way, to 
farmei-identified necds and interests. The findings of the 
diagnostic and fo]low-up surveys Yere thus translated 
directly into agiofoiestiy extension tia in ig as v:,ll as 
day-to-day management decisions. Pre]iminary evidence 
gained from one year 's use of the monitoring system 
suggests that the project has a significant and posjt Jve 
impact oi farming practices arid I Ut the descited 
methodology is a practical way (f ossur in continuou: 
participat in from the project beef,c:iV, es. 
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I~~~ kRO 1.	 I 

In Jl 184. EInternationali fielddatamt deinaforesr 
anpd 	 energ 'copsevton~ipojct inthe northeastern regi~on of 

R 6'dana.,R~sto-reqessfro 2the Goverh5nit-of1 the,ng 	 Rlwanda,team ien ifjba orjet-ka'ed,"r qo bf.hj ategy_ -reduq i' 
consumption,,I~f,3OOO Trgandan -refugees living'inacmpith, 
ara rjc udn y' SI was-approvedI S94ad,inSetmr 

Rwna gv:rnmentin April~ 1985. 	 fasind 

Inl additinlto adressig the energy problem' In the~refugee 1campy
the,.ptoje6 ,was to'i orest~several thousand hca'sofdgae 

.~hills'tde/ in the adja~cent Gituza Commune and address.Giua.~j
fames- ee~ fo forest1 products through agroforestr x*tenib n. 

' The 	6bject of.,this paper 'is to. descrbe how the project .',eilcped,
its 'ag'roforestry ex tens ion s tra tegy and ident if led 'spec'f ic
inevnin n' a, diagnstic ,survey. ehodol'ogy.''InP add14'ion 'to 

T~roviding information7 about survey desinii neeneain&,an'd~
analy'sih', the paper ,seeksitb1 illustrate, through a~case-hlstoryi4 



'~approach~ 'how such informa~tion can be used"'throughbut h prpje"~
implei nentation 1oycle. The' reader: is'provided wi~th a description~of,
the pr6nitoring tools d1eveloped b', the ipzoject' intermediate-results
4
as Yney relate to day-to-day extensi6n ranagement,' and quantified
in~lacts on farming'practics realized during the first yer of~ 
0 rations. 

Thepapraied i t aargt~adiece omprisedprinarily.,of>~N
pracicigpojet mnagrsdesigriers'~andevaluators. Althouigh thediagnostic survey described bears, soe eeblanc, te 'CA 

_e,iagnosi an aDb.'targthodoiencei_ oe,, include;all off 

Forestry Project.\;1t~Gtz
 

116ific Oblectives of 'the'Diaanostic Surtvey"'< 

The 	diagnostic suvywsimplemented w~ith hintnttopr6v 
-~~pro ject management with 'gu del ines for'the ntleen titofrvie 
>7>agrofoestry component. Specifically the survywsdsge
 

the f,!)'1 'f1owingobjectives:1V
 

1 :To systematically assess loqal farmers* present,

gland-use practices; and develop a solid, quantitative,,,,

information base ofttheir expressed needs,Ilinterests 

an with intent to identify-thoseloa 
1 

1 concerns the 

issues upon which an agroforestry strategy and
 

V ~ specific interventions could be built; ~I 
 1 

2. To establish baseline informatio on ,as many, facets

'of agroforestry activities as 1existeprr opojc 
implementation ~to be lused as a benchmark against-which~' I> 

1 



-',t6',6ucess-o9~oec gatedS -promu tec nologies-,cO'6U1d
bep .d'ica ly no red and eva 1u t 

etemn e',quaifiaibe "indicat'ors for the mooing
iroores ry~etn nac i&v, s tEo'deleop .a_itie an 

Aa' ge e tn .oinatofL-ystem-('f -.)-to.-provifde'_.
t~rs 

ev1' eeov ng'agroforestry ,knoiw1ed, att tudes. 
apd 4ractcesto~a~re maxu part cipation, 

]con t' n---6.fedb ~ fr~ o io-nitor, and 

and 

by farmers~ and
 

4.To r ~n a'r ngtoo the.Extension Agents
~for 'a "cin-retdexteniison aproach.-Although
u caestdthprciltnerstated within thifs 

iinih inc6 dnicatiSon skils and intei 'iewih 
t6h 'qe wee invauable to, the Extension Agents'~subeq uent ef fe 't4ve'es 6 

1.2 UQqoud of Giz Comn 

The GituaFresty Poje t J loctedin Gituza Commiune inortheastern wada. The 336 square kiloineterCommune is.cotguo
with ,Akagea Nt a Park and is! ggra cally clas iffed- as atran'sit~ion *zone -b'e'twe~ -,heh illyEastern:,Plateau an~d Eastern 
Plains of Rwanda ,.Rogl h fo th Comneles in each of these 
twodistiflct agro-ecologi alzones', 

he~a~eraget~ai 4 ~ihfal i aea~ is approximately-ioo
millimeters dlstributed~ in :6,:distinctly bimo~dal pattern.-~E e at.0.;ran~ge from 145&inmetrs ini th~l6 est. valley bottoms,"n ~i
northjeast to':189O m'eters on eh'iltops 'n the 'southwest.
 

Soils 'are etremldiverse. Vetisols are typ c'al-In the_

permanently et bbottb~mlands wier e raised-bed and irrigated
agiutr sOa't16.U~si are' found-on gentleSIdeslopes
formed by llvil-e- i o n are perhaps th'.'inost Iimportant.:
so,4 classl present,''On testeeper slopes zIncepEisois,"and Entisols. 
are cbtimon p r imaily du to erosionc inducedb yfire 'and
 
overgraz nig.
 

Gitu~za Comunehas a pouainof~but 2,000 anidrepresenton 
- fRwanda's leastpopulated~ areas. The Commune' iscurrently 

-exper Ijncing populatiojn i'ncreases 'inexce~s 'of.,te'national'avera'ge''deto fimmgrai-on from moreA crowded regionis of toounty. v
_Residents in Gittiza are.,'albst ecusively farm~ers who live, on.

l-dispersed be cla'tsieadsa
 

c~bs for cash or barter -,income. The",major~ cr'ops are -bean'a,
soghm swe otatoes- ;cassava aid1 .)ans. 

cYn 

-C 



Gtuza,, ni s dvided~into eight administrative, Sec tor's the a d ae	n,,,,co who, report oEeapo dotp 
~ n~~ ors are, further. d sp g'4gat i ttei dividtial Sec 

ala2y~deterid&as, geogr phc.entitie aJ ills) w "are' 
be a d y a Cell2 leader. 

to~ ,tthe -1962 Consttuton 4nd~su~bsequent legislatoal
theooeeticalndy s to th State but i a'~i 

hed Thn 66c ow by,kthe 1 Cowiines. Land,das uscunlralc dt0dnividuals wh~o, in~ practEice and.le r ~~bya 1 ecuie 
'Uufruct rights zather than outright wnersh IpAreaB, out~of 
privaeorcmmn a'l~use reetbakt h'r~ta~oe t 
can becede toete h omueo niiu upon reqe 

Accodinto Comun ,etimtes(Commune de. Gituza .9,84), 959l

h~e o~~i jr civly culiVated,~'346,2, hectares lie in~
 
ffiow, and.i,498 hectares rare held inV'priva e or~puI 1ic forest
 
~woodlot 'The'remaihder~ ist classif3.ed as ',ith'di Commune 'ed
 
pastUx~e and arnjmplapd'or State-owned~d seeeydgae

4foree'tiand;.
 

2.0
METHODS~
 

2. Suve Qus onlJeDsg 

mII2.1sure- Theqet onnaire-see . ApPidxiI< rers't~~ 	 -'psiealeol~te
4~ TW~ bj~tyesoft,,,r~with 

s~6ch
o,~several existin sure 	 r,,emp ias ~ IRAFs Arofrestry .Dianos nd Design:,mthobd t (ICRAFl93 . 
~4sa iv ided~into fourteen - s'ct ions'rdea i'ng with ex is ing resources~

and patterns of resour'ce'us re:

general information on the respondent (address, aesex~ r 
land use-history'rand evidence of soil degradation; %J 
landownership; 

0! -.	 land uae,type;r ~~ ~t~41 
farm la-bor :(gender, 1 ,empiloyment status,t numbers); 

-~ihstitutio-naJ. aff iliation*~r 
1 fobd,(roduc oin) Icrops produced for sale~ and/or consumption); 

IIli4vietoc k type, qu.an ity, foddei "sourc ~nd~ufaiency);,I'II
0 :,6z~d in d rainy 1seaqpri) ~ - II 

distance and 

hotiehldenergy _(type, :source ,, sufficiency) -j -y
 
IrawI eial.etye, 	 I~u~2uc~
; 	 ource, sufficiiency)-; 


of sreledllizgs) ~ K ~ ~~4-

ntUral,,woody vegetation ,on farm (species, purpose);.~ 
- resdeire; o alnt in the future and willingnss to pay foh

seedlings'.t
 

L a 	 _I < I ttI 

http:classif3.ed
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Dr c t ques ti1so crnn cas o~m we- avoided sii.ehi 

s ee'_"'& b'ia"se nsitJve subject abo'ut'which pe op e d i .t wish -to~Peak,_ Tie ,quest' ons were. writt'en 7inen and 'Kinyra n
 
C re e by~e cod oe'numb er to0 fac i iitatEe Aataent ry int6' the',

According't othe 1atest. census the total-ou~tonb tuaOmne ~i n Jan ry 19185 consisted lof 32f014 peopl.e in ecors 
- ha anl e .:4,000 people As sunmingan' average,'er Sec~2or .,'
f4iy size Of six Persons (Servic'Des Statsties Ario1es
1985) each<Sector consis 'ofLqe rc 0
s prxmtly '660 fi e,~B~yob c were ' ranidomly~6chosen tobe~ intervilewed. Th 's4.5 1 wasiee Eob sttsically adequate, p~r1t4cU1ary if v iewIf 

oe~
fhe~r iely. esuits o serve a ncbrte 'baseline for'th rj'c't 6s9r forA 11
 

Commune~ ~rcrs'poedtbeiaequate,fo
a cn eeto ofA the sape. mi.ga jnwymridcouples and no -lgal ma~rriage's 
werno 
 IfleeCommiu.ne 'records had b'e6usd hSsamnple,Awuldihave been skewed1 owards older ad mo establ'ished 

ou 1tfrom wich ~Enmes'torBthe th Ay er ranoml LI 

The~ ~ ~ srenmrtrweeegt"oi'urs 
 Forestiers"' Mtonifors)
trained by project Istaflf toA work' as 1Agrofores ry Extension Agents
inthArrsetie'e 
r .Due to tEhe 1 generailly lowq education
1ee~ i' the.Commu it was extremel~y difflicult to find qtal1f ied'~can~didates- f 6r. :extensionworiker"A' The.',proj&edtIs-attenptL to recruitfifpe~rcent~ fe'maJle- 1 tension workers a~~bc~ien
 

s Uf fic iently :quaIi id caddae 'apPli~ed '~ L~e average the
Mb~'rs had le~ss' , tha h y edicatiornand tno

'rfesin~ t&i~ 
 Prior-~o te hinterviewsl 'teyunderwent, one, 

iner ew~jing tehniques~ A A~~urpo of the_,Tsurvey, waexplained c),~themi at '1ength'i'pariua'lf! wtoih, ' o~iL pr~6r own futu're"or kinj t~he Sebtois._',Th sTb vWe'e'w ~ 'rtn~i~qqualy ihP~f*h As-an .extens ion',,rtrainhing exe rci'se'for.'t 'Monif~6"a' ''E- ep e.,i~tfthe~ Weeds u ir fuure
aai~~bics1of Ath ~c ~Ients", 'as~ we' 1 a earning how~ to ' 
,approachl an cbiui e wit 

11 
Ale 

7hpesurvey~ trining:.o h ,~i ors, was: lemefi&tueuy, the :headheaifoetyrgrm III 
6

giacfrmthe~"Pv.'ject4 Mana'2
, qooit ii' frzier teacher,l withjT'hes1c1d'
 

~inru onI 
 I roeApaso, ow ,tbpprcac, 1fariem,, as1 we1ll as ~ 
ins rucor )ch;'l?4nif the'nor''*.~5 _ d' I11 arrle out . nAts 

A interv~ieJi'hTsh edtorjeW %hihwe-icsed onsiS thtshe training~AIgrolu.ofIhip.l~dicusd f 
}I llA~ ~~IA~C ~ A!AA AIA I ~ 

http:Commiu.ne
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WU AVtis$pointbe questionare was slighly mod' ified in response 

intrv e sA ruas i1ogs ' reviewd thehquionnaires afterPPpjiot Q" ~1r~ the surveys ad been copleted. Shev 

_-Ft ejm~a s (Bres Aanje3o~zesponce t',hi were
 
lae e h~~ee indi6cated tha ln fraudu~lent surveys~had
 

,Prior t6 the~survy commiunal authorities were informed of1 its4ptrpose .and,content, to assure thi assnce"and cooperati.on' 
~Consequently I all sampJlei farm, fanmilies , ' re willing tEparticipateb

1nthe,,survey 'which mplemenIn, was: 4 'd~iduiJng t es mnnths'i of :Au 6sC and 
~Spet, 

Due tit nth, q est ionnaiib was divided' into-twojparts and 

A -the :onifors''F we re ns iuc~d to complete 6niy-6ne ,pa 7:at :atim~e if4 

~e a low activity period for farmers.
 

thie interview .took mre', than ;9O minutes.., As the ?4onifors, became 

average dUrPti.6nof~ acompl~te in~terview, was. 80 mniutes. If -theMonfo d4id 'not encounter: the head' of th ii yt~ ng -th6,fi rs t 
v'is it an'appointment iond 4 cas'e ofjwas irhade :for~a's~c1, viitI 

repeated absen e~of the famil oather~y
cbosen. 

'D uring':and 'after each interview:,the,,,Monif orfifled out'an interiew
response' form (see ;Appendix, II)t wi~ich prby ided infori lat'WF
 

~ duration of the int'ervl~we prbea I7 qus osat't o h
 
, resondent,.'and comments bthe Monifor4 . FThe -respons~e~orms were~4 

perodclly r~viewed:'by\\'project staff to keep, trackF ofl the~~2progress QfA'the suvywhich was discussed during the.,weekly~ Kp
in'kserv'ic training session's for the MonJ f ors "~"4 

2.5'
 

*'After conipleti'on ofjthe,interviews,he questionnaire'formn was~
 
A encoaed and the dat'raeteed into an '1B14-XTPersonal .Computer usingA~

~w<the "Knoledgenanintegrated Infornation:Management System"', 

4--'software 'acka'e-. Thi4sprogram has-the dvantage of: al3lowingj th
"User, to 'store, retrieve, and' manipulate- large-,amou nts of. information~ 

'~~including- limited statistical 4facilities,l while com~piling h aa' 
naf~rm wh ich is eas'ily -convert'ed:,to the AI'SCII' format :for usekwih oersatistical softwa're~pcae.,K Iowle gmoenw 

>' 4because bf 'its]'integrated approach ,to information nran,'egment and4 
its avail'abiity, but-other data manageen pa kag Uch 'as "'Dbase 

I would have'been apot a aswell Ittook an avrg ofte 
M'%inutes Co enterJbhe data o f one questionnaire' and, age of teIen 
:~Q~rsondaVto:"complete, the data entry f1or: ?40<su'rveys , 
 -,
 

,-I4~~t~~* 614 ft ,' 4 ' -

http:cooperati.on


olto-tb statial aaa~nalysis was done ni t he IBM-XT usingeSPS Sta Cs t i6a) Software Package%. Du'e to. its 'size,, the, 
Tl btcabo, -i seven- sepa rate -f les,- each con sing of di£ferent, qust!ionn ire sections an key variables:

Q ,aniysiajM 

Th e statit'a analysis was d,.; ided int~o t'wo parts correspond ing311 

1, iComm ne~evel:11 uacy analysis and crosstab ulation :were themain analyi procedurps used to-btaina soc io-econondc _piofile of,t'he, Cmaune -a wll~as' s.adtr~iso 4n~m~io~npteldownership'.resou'rce,use .and -tree'pani -patc'.Wh ile the
.ffrequency *analysis gives a',descriptive picture offiarig1 practices

ren~Thds in'.' the Comne crostabluation provid'es Th' ornat ionfonC
u*d~rlyig a6 es' ~ar.d, fact rs: which, influence farmiers_'dciThions~and b~ehav'ior, 0rt icu la rly "with respect"tot tree pl~nating,rpat ices,whc th'poetis focused. Chi-square tssad 
esi~'f
 _a o, at o CraieZ' NIlambda) u sd ,to'es tth'e tiV.,1 we r' E sta i


,.significance,ari strength of re'latibnshipsbetweeh variab1's".
 

2.; Sector. level: Each Sector has an agroforestry~ nursey'safdV
with 'npExtensio n IAgent.-Th'us, the eIgh t:adm inis Eraiv'6,Sect[rs, OfLh Cominie form; the basic ::operat ional, level .for''th 'oje6 Es~ 

iagr 
 oforesry,extensio~n eff~rts.~Due to ~theq size df the Commi~une~' and
~he' resulting geogr'aphic, climatic, and' ddeinogradphic
buw~e, teSec ors, it was to be'xcte.ha; 'rsorccojnst'ra nts and oppr tunitie6s '16osderaal1so: dif f e ,iSagroforestry 'interVe'nt1ons:would, have to' be adjusted, co r'in,igy47each Sector. The se~cond 'analys'is 4'level- therefore auied 4at


<idntfying tJfe dff~rencesthir'ougb crosstab uatoof the Sector.
~vabJ~e with'all other~variables 'and the tabove mentioned 

significance tests. 

-

. 

' 


Inn effort :to explain~ int'ra-Sector differentes,a
athird level,ofj,
7'analysis, was, attemipted, wihereby thejke'y variables,.werej<. 
! 

crosstabulated separately, for each.'Sector. ifI

Hweeteam1gi

proved to be oosmall, to obta'in s'ignificant,:results at4 this ilevel.
 

if Duing' the" analysis procedure it became~apparent that some ~ 
A4

que>,stions should have been formulated different'ly-in orde r to yield~va Ilid,, or' more~useful, results. Other's-pro6ved to be .too%, -omjlicated1-v-iewin of-Ehe limited'reduca~ionl~level of' both 'theVMnif'or's'and(
th farmers"'.'f 


' 

Fo~4r the qluestions about the number of years the interviewed personShad~farme in the~a''ea7and the3 pri e he/she was willing ,to pay for,.,'tree se Idl-inqs, numb6r-intervals were ,given'on they questionnaire
form.:'These intervals proved 'to'be inappropr iate, in both4 cases andV 

"'V"~~~-, /4JfiI %,t 

http:be'xcte.ha
http:patc'.Wh


s ou ld hav bee ieplaced-by, a b1a nk:spa' e.onxth questionnaire 
for.,t' eafled-with apecif ic numbe' . If 'necessary, -intervals 

B andtus4- ype-andon-farm-, f-rewood,'-S''-- eeS,Iired pecenta'ge'pzrQp~rtion answers. :Far~rAasa 

t t''eadequartl esiate proportons wbhil t1e Monifo' hadd iute 

Eto rt,,tootos t rant' adding up- to~'00.% tot~al,
Farmers alsohad~'dif,iculisies, er-st'atin.zg thenumber ofj t r e ' ~of 'a 
-given~traeepe ie tfey~h 1alhted on~thi arms and. pa tc'fi riy'
ithe nme/,. () trees "tlha t$."hcdd ie Th~e~ ony exceion wer f ru it 
trees whl~ch are generily planited in small1 nubers. Therefore onl~y
broad ca-t -ie s wea-'rqe~j sdtevlaenmbes of, treeg plane 

~3.0.r, DISCUSSION OF 4 RESULaj' ~. 

3.1 Commune-Wide Reslts~ iV 
The r'esults of the frequency anaisis~o~f5the ntire Com~mune areP 
tabulated -ini Append ix'&4I nd-1r dicse ysbetblw 

-~~43.1-1 asod(n -hiatritc 

The~majority,..of su rvey~ respondents,, we5.e men as they.-a re ~rm iUve ly
'the h e ad9,of 16i-e IS of, he 12 -'5 .;%Womeneiinterv iwed are~s o 
wives of absent,,'f&armts while the :rest~head ;thehi' 6wn 'fa'milies,
~Compared -,t -a-national';aver ge. of ,2.7 4% mn-edd households, in
~Rwanda~ (Seirvice Des:tatistique" grt1oes,1985), survey re'sults
 _as t h'a T'dos(il~
edj by s1ionicae'- .. oe percent 'ge' foi!:Gitu~za Conmbune.. The,rnaa; jiyof
 
lowerperentag6 may, be explaune4,cby the", gene rally .younge r
 

. poulation o'f the'tommune . Ddue:toY.the 'smial', sampl~e,'sizerof , 
4wonnhead d households', diffe'~enc62s o6f 'i;eeds n',fd'unte rest' 'between4men. and: woimen .could'Hi be ad'euaCe y asessed ~~ro 'esurvey.


Thlsts .a crio'outibyl'-a social' cien'tist at a 
9
later ,s ae

wowshired to fi e-tu46,e su'~yrs's 

KTheia e'-distrbut on of- t'he r~spndensis somewhat bkewedi toward
 
- younger,ages as coprd'i1o.nat'ouialf igiures, possiblyrfetn
4 

the, general growth,:, ~Cnmth u o' irmi6 ?6tion ,from:,Io hertK
~parts-of the country. The average' family size'I of ix,.-.persoris found,inthe-survey corresponds with natoa s~ is (Sric e
 
4Statistique Agricoles 1985).
 

Morthn hlfof-the respondents ar lierate while ms hreainn 9 42 % have, oni primary' school, duc 'tid~oce
 
Seducation 'levels' se'em to be i'ncre'asing'among younger.,family
 
rnmernbr9*4 while'-45--ofthe farmers 'who are 301 year 617d'nd, less
 

http:er-st'atin.zg


rsor erate, W~-~U rveyvwth 38- randomly',cnosen,,,)p
f~T'rn98I Ae1 An afi~s e uc 

oorga z 9_,:r 6aQ, ee0 5t fia tz~ no eh ated do nohs ea~e oneufrdltheCme.i 
a mnib1. ,pt pa o i ~ 

Ca 0-gaatios a e gh fewa rja T 
r otat~.Mt in tn er nt,'
 

predon. mnaii re1-ig ou dent-inc na'o iscaoi
anst3 ~9'' _sGWfsE17 (9%; u 

s fiv_~ f -ereonthanio e e n i eo 4Qn
' c(' t r rlC omd m une y .; o m t k i 
e~~~~~~~ ea~~utepinmgr'-f~to~ e xt7is' e im e v~ be-~~'ttehat ba bes t.-a"'cnd h

d1peraji vetraad 
'th 'commerna l C me. un, osesa.mer f~ he nter ofith rtaiee in 


yad a nntheda li us eciain isctoi

ian~i to ofbelips, Tefirlyt commion :(249,)ke aana s~ 

wden Y pe~ rce o h retsp6dn'ts anyreaedbe faow, cWing of nd'w fo
and most colikely~n oothphI~ '
owpesntprn~p Pede
th&e :i'Co Thee f 1985whand to besusptedr6 tat 'mao
 
nio1n ruy~ie.
Moe preqaesionmthndy ":~folin:
rs many thae re ontineof silerdto 

pt1~'s eauig yas 
rolm osro

thhebenim~e ('d.been"'pndidiffert lyinbed e tiot ~ it e ew~ainrae n 'e
 
ma n of7 hfarm s.i er ee
~tIr0nerni ode 


hg~endh~ldiA~s~'3 
 larg ad vea4i
wld wit Wtil
 
ppi(a~ion.fo the ago f 6 y Bow 3es' or am 'ak di9841an ingcrop~temi laimmldr an texp~essd causes od" r dgi~iyt~bcme uursna~~r n it 'es nocpied erasilbfeti iTlnfa'fore ;Of r uol -T em sto .r' om nm a urstien' -~'iI1 ' d '"''"waiat Vobae,,croojt tlon,ncration wifhlsow ndcl arg fnaee-l' ndanc omotig , yia t'Hssti 'gi trj p-du -i t

' mo.4 tig a he're ietS 

http:ppi(a~ion.fo


z, 4 :

4 	 -4 4~- 94* 

detrme,, eapprox mat~e surface area. of the.fau 4 a d to' ind icE, 
'strayz ave en~is',thp 

eht 	 ree s w4iithin' e ecn f hetelatest .Comune 

as Lhe. n a t1.on 7aNyei aE-g67 f 'T.2 6'aries -rv1c e De867, .isi~ e 
Ag ric4js 195 i-,,s£ prumi 4 "doe tLO' a""l w'er '-opulat'n&4 

~ol*d 	 more~ than one ,plot the4 ov6';li'i1 6agebeing' .. lplots per' 

FLarm<A',g. racdtices'-are &otnive often! lyingwirh 'land fallow due to~ 
444 1ck~of' farm labor:, "C atb 111a onsI oweIe ~h'&w \tha~t '~~4 

4 

aidwes io patte rns ft'a61nnii f low " d's' appa rCiz tfre 1. 
al'~f Rwanda' ('see Appendi4x IV) . lde, 'farers,,4~~ Y

-familiies, 4 4hw hav set4 rE"ti" n, the'4 ae~vN1r~~4j~
 
a'd h'I~old ings Imore'labo6r, 9'row~mo're$~ hdl, own
Ishc'rops:: iqore--'

Uvestock~ You ngeIrfarme~s with snmJJe'r-famnili~s,apndIK 	 ayss :labor,4Swho 	4haveI&farmed~ n4te' areafor 'fi~ yers ! nd. less.'<~ ~j 
44 

hiether'e'A.s still 'more l'and~yailable in Gituza"4 tan.eewhere'mY4 
S4 in-	 the -6untryL'-landhold ings 11'r nevertheless.-becominq smialler inW"' 

-'4lthe' 
present eneat ion, a trend whic i i.yto contineft
 
population 'gowth 'rate is not 2redo'ced. , ~ ~ i§>~'4 
 444
 

e farmers,.(83%) 

4 :zw'f-the ,reia ining l7 A 4hav e -'customa ry u6se -righ t~6 Unlike 'iany _West~'
 

rlencunre, locallac Itenure,,and nationa l 'ieg.sl'a'ticn dq 


Thi~~t of 	 hold title tt'ob' teir. land_ wh'1i1e_ mos t'J

4 

rlot:7;show' .iarge. ,divergencies and' thus'.do not"_pose1a sei,oi orblenor.-farm tree planiting.. arqers haetritionally planted '.trees 
4
 

-Wni4the ir~land ind seem to- recognize ,,tree plant.ng as a prduc6tiVe . 

.
 

a'nd-us'e !function which:' strengthens title to land.'' 

:1.11.44 Onw444m LaboL 

h13 e ma~ube 4V' f eol okigo-thfr 	 s'.,ti' 

four,4442< nypersons-'4 ecn 	 i~iv w''4g' hvifultm 	 ao 

Jntens ea istnnber aof peplean6racto tonthe, cosar we
 
-~figue migay re st r rectie(adgnulurl
4 p 4

~situnsfiation th:som~ieasonaplur.,' 	 labor theinded 	 ftec~a
shrtgs.44i 

pr0ersons weork~'i' 4onlii f~poiverent ha en~-e' i41 ed to
fully'tim 

4 25 have ln oi'wo
b c<mnd i6 seaon a~~rmd rh~oprtv1y.~~1lbr 

http:plant.ng
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Thep in plfo cosgon by more4.than 90O,of the~farmers jare 
~eaz~,..8rvien 'ete4 potatoes,' ba'nanas~ and ' assava.i 

&i~oin %o
a: approx iately2 the respon6dents grow' vegeals
soybeanP, ,,peas, ta.rof tobacco,f peanuts orfruits. nfl4ge neral crops,

4
ar.g-o Fr hoeconsumptinwith surp'uses sold 'or xchndfo 
oter goods .-Coffe an bananas are 'the~only'exceptions": 6cffee, 

rution of "thbb banana" crop.Is mosit, of en 'sold -in.'orni of 6anana 
beer'. Pure sbsistence, farming' hardlym exists" as 95A%Of thte :farmers,

E&La~lest one rdc ~ ~ ~ 44 

Jifoiracally livestock raising has4 been a~n important .activity, in
 
the Gitu'zaAarea. Tenyears4 :ago the,,Commune-'coun ted l15,"OOO.head 'of.A4
Uit~tle. (Mashavu ,, pers. 4 com. -1986) '. Numibers shaV en~ ' '4'l 

Leduced in .6centyearsd~Le-to n 'outbreak'of,hoof. arnd, mouth 
6,1,ie&~e a'nd-pasture fdegradation caused by historical ove'rgrazfng'."

iibned with
4comb perilodic bun'g'
 

ComuIine records~sh'ow. th~at livestock prese~ntly consists primarily of
 
~' goats (4,640 , with only 4 2,019, head' of'-cattle. ILeft in 'theCommune,'de' Gituz 194 

44 farmers 'own 'cattle,. the' mean number'<be irg 2.1 head pe r41,owfie r . 4 ;
Catt'le' are grazed collectively on Commune~pas ure State o'wned ;4
.hind Amainly irV th1e Sectors , yaay a -:Nyabiheke~,,4~krn
Since the av'erage number 'of 'goats (4): 6nd- sheep .(2.2) 'owned .is~ 4Salthese anmlsar tqo:roa',,free..Sal e' h-4a h 

.~44 

44( Commine ~ -ccording, ,6 the suvy -16:,%V4 f'Giuis' 

44JFeftusmall, aranimalse are 'ucMn- in huseof aria14~fode~careAu~n'omion Accordiji to tiie'Coiuun A 

44n 

414AAgronomist there are cur'rently only 2 sabl $fedg 
r,
prt4oli 

4 

the, Commune' (Mashavu pers. comi. 1986) Like,,l-Aidhldiig siz'e and 4A 
44444A abor ,availabilit.y,' li4vestock. raising 4practice's 'poit"to xtensiv
 
~ 44fami~ systemns. 4However, 28Vf th~sodecnts p


:fodder nsuffic iericy, ma inly, du6&to..'sesonal tiAnavailabi1 'ity-of
,
fodder, 'grasses and, insuff icc ofquality' pa"sture :land...This
 
shrtg almostOU certlnl'.J5J4 

1 4 e'totgoIat feedasnea
*'farmer isquite remov.e'd from day-to-day' catl maaeet.% 
 <" 

$4.3.1.844., Water~ 4 ore 4 ,'44'4 

4,Gituza not'-have 
mainh water-sources tare springs, brooks'and wells. ,In th, rainy..i' 

-. A, Commune does a Commune-wide water system anid ,the "4~~ 

.4s4 seasonI~ r--inw~ater and ponds are 'used to. a ,'im ft ed .pixt'eint asjew.e 11 
/44.',Most people, walk -1, km'o'r less' to the 'closest water -source~and th~e 

4 

en,ds ance of 0.734,km during 4 t rin seasn inr,~ 4 o08
44fkm-l44uringi the'dry- season. However, in the Rwandan-contexct time
 
,spent 'on,a specif ic task is 'abetter indicatb'r, than d'istances as. 

"''~'many 
 peop1e,.live 4on upper hill'sl'ope., The'refore, t me "spent,:o t7~4''daily -water &','Ilection may be a more seriou'sconstra int .th'AWnthe~ 
.44,44 ditance-to Ev , water surc ~niaes., Futre 'surveys should4 thtus 

Itry '4't o I gIaug.e It ime ver Isus ,i4 inear ditnce.4b -e.4 ' ir 44,6 
44 

44J',4 4, 4 j 4 44 44. 4,4 . 
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V1111F,190,24"lliF 
" ' w4o 

Y~
 

'i y u'.b sp c i' n 'er 4b 

.:xesi. e4v'aeas f~ne~y-uef ro beer- bewig, an space . 

-'ha p e-f nt- Eng,.d66 re~a~natrme1na
resi ius r t~e\ ddeermirather. than. I~~iisdfiut 
whethv r e r la'ck: "of firew66d or' becauseid bes -1a re' bn-ed 'due:'t o a 

the remore. con ovenieht-,to:6and r-;th~eo6 4seasonlly~'n 11'ct 

exclusively' the women's taink th'e responsibl i.ty ,seemis to e e"Y1y 
S shared~ here by -wmnadChildren" 4d-ittjand pimen,, While 4men 


~trees, jwomen and children "collect ded'wo orC~rnces6f
 

bcbequally as high as :wnen s,, parjticularlyi

firewood is'obtained by cutting~down trees b h on far.
 

Ol28%of the survey, respondents claimi d cultea inpta~ngw 
sufficient" firewoodlas natur.al v Ig Ieta tfon is, relativel ,y abundant i 
the Commnune and the'adjacent Nation~al~ Park. Ho6ever",' whil e, 60%A of1f 
respondents collect, dead':'wood a'nd 3 0 4 obtain-f irewoodd f rom 7

unihabtedlatheir7 also~ut downm trees for'4 fuel~and 69, %,obti
firwod fom thirownfrms.' The fact that- only 28 %of: farers 

'claim firewood scarcity may also 'be, a result bfthe'-way' scarcity is 
;~perceived. It~is common Practice' to 'substitute~or -suppl emeit 

f irewood with agricultural res idues and ,,tbe .importance, of res ldues 
for sustaining soil 'fetlyan ag IC tU pro q__ar

Lwell'understood~. Thujs, asogsco rsi3dues 'are-.available' a s,
fuel., the farmers may not, pi rceive .a'sdarcity' e ziff irewoodis 



4 

Fuelw~ocd scarcity differs ,greatly' bten.etorseTal , 
Page 20) . Gituza, Gitebwe and 'Mugr hve.Ib ihst;rcnaeo
peopl'e expe'riencin ifclisigerh o i . t iretgwothf'&Ig hieghi 

Gitewead Mueraare both located, in thec4 enter''of~~the Communej,:>have been inhabied-~for 'a 1og time and have-the hibs opulai'iv 
~~<desities (see Table 1', Page '18)L. Gi u'za'sas 0no h S~cos 4 

4,which have been 'Inhabited early'. ~ 444 
41 


~" In'i"rder to determrine, what causes, pe'rceivedfireiwood sca'rcity,4
-several key ,'variableswei 4crosstabulatled with.:the~f iLewq6od
scarcity :variable_( ee AppendixIV)4. While the Sectordifferefrces~ 
mIaIy~overshadow.correlaions to some etn t , tb'a
 

.neverth'ele'ss, a'ppar'ent that the-surc antd itemeso, p~u~n 
fieodhv a nlec o i~ie crIct. ln,,general th'dIse 
tarmers-,wh~ohave, to c'ut down tree's. a'nd'obtain; ,firewood fr6m, tbheir.-
own farm ~tend to recognize,'a fifewio6dj joblem while 4-arners who~

llect dead, wood' andy obtai .It 4 fmuiha'ted 1am d-a're lss~ 4. 

liklyt~odoso..4 As men usually4 'cut'res,,,while women collect' dead 
wood~~an& temajor'ity,3oe inerine 4fhmes we
 

..- ~-was 4to :be expected. - e t~4fidi'"4
 

http:natur.al


W*-	somewhat surpris ingly, he 1 offarmer' wyho have. to buy firewood
 
dco'6 ' seem to pecie sufficiency. Ini addition odlde r farmjers'
who have: been in t'he rea- for ioinger' than five~yars dmbie often,,lim irewoo : roblems, which could be, a' ind icat ion 'for- adecrease d' 

Tre 'nsh ubsprvd'raw materials mainly fobr construction, 

areoften nu if ffc i e inil(5 0) and 'ha~ to be pucae, idctndeafini e~ 'f6otree~s cl that~can poiete 

3.1.'llssInduijstrial and Artispnp1 Wood Uses' .~4"~' 

Small: industries which use,'wood-includelbrick mak ing', pottery', 'Scha rcoal - ak ing, light carpentry and various crafts. They occupyonly5~about five percent of the interviewed farmers.Brcmak'in is
probably~th'e most predominant in terms45of wood consumption dur>ing'the dry season, 'and a large percentage5 of pr'ivately owned woodlotsA ' is sold to brick make'r8 as a form of, income'generation. s ~'" 

3." .1A2: Previous Tree Plant ingsPractices 5 

'&itua farmers have traditionally planted trees .on their jand: 9
 
of' the~su rvey~rkspondents 1claim 
 to have pla'nted5' treesi, th ,emajorityMs

'5iforA mor'e, than 	 In add ition thefive,years-	 Goveinmenttre'e plnigthr6oigh, 5a 	 ecua
ip zte 	 a Na oa.Arbor wen'~2K~ccitiensar'eexpected-t6 rly.N t 	 Day-; w en R andanhpl'antat,least5one.;tr'ee on thiei-farms; r .3~-'~oncmunlad Although5"'it ' diffiii toascertain,'figures, it~i qit'lkf~ tatth~~ijoriyof -the 95 %havplant'e :tre'es~exclus~ively on sNational Arbor Day aS,:a .ci6 ,c ob1iga tion. _-S urv iva1~ 	of these'trees' is estimated~to be leass':than.2 ',(G pr.cm1985). .: On-a~t~es'r homestears ar 	 rcountre ostly'-planted ,on"Ia~rm ,p amn2~t( 

'"",boiundaries,,aoud
homst aand,-.nhe fild~Woodlot's ar'ei7planted 'on.. hillsides andsome- planting takes place o-n' ag ricultural land lying fallow. 4~j~-~

'nI 	 , terims of ,frequency"~and, humb6rs. Zua1, sp.' 5 anid piii~~s5t jJJ .'are thL otcmol l'te seip'si f 0 lwdby i Zavocad o ,F jjs sp dajkP~f;,mI n1 aJ -c~yl', y ln 	 '5" 

descending:order''of5 ' frequeny.,'s £ib.riand-"ii~5a're usually
-pliant-6d 
 'as- en'cib"sure/windb r eak'around the5" compounid,' while the '5~otK1,s wit th~'emct Io -ri tres prvd~frwoconstruction 'or carpentry wood an'tol, l~s';".h'e seeds<,forin
5dienous trees are, gene rally,,,collected ,or,propagatio6n I'slilt tos"
lenertio,._Seedlings,5'4~url~r 	 for exoticspeies-'such 'as' as,,,c~jjcypressand re yIa.1as well1 as.6v'o6adis and guavaf.! originate inWnrseries operated by' the sector with "umganda ,"
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I' rtarytXabor) and 'are gient farmer6s ffee ofcharge. As~i 
elsewhere in the .c .iitry, the species selection offer'ed'.by these 

.'nurser~-ie'~ xr _l iie ro opoect'iplementaton. 

on of-the fctors -which
Q~er to get abetL6r understand ing

ihfluejIe tree. plant in6 'co'tl 1tn were carried, out. fyr


fai~rsi~6~ave l--drdai~ (k5)am~ a~ey t 'e s 
( .3_) .(see 'Appen~dix I1V, Ta b~1e~ It a p pe'_"a-ta~yurs 

th area for' 'I ieyar 'nlshave generally planted' 1ess;
trees. 4Large numbers'.of~ trees -have been plitdb amr with 
large ladodns admr..than~oepooto hs are& inti'e 

f6no~f Euc~tujiwoodlots nzed oeco tfreseemsrcto 
haenoeffe ,o ,,tf' bC is t ipeazi4

1 n& 1 the~zoeeven 1in
Sectors~ muia-,Gitebwe anid- Gi~tza whi'fewdpolm are^~ 

'own., fa'rm's, 6r~have' to' ciut~trees f'r'.fireod have planted more trees
Sthan those w o collect dead 4oo6d bg'et4 fiieood fpnu5ibie
 
land. This 'reflects the fact. th'at men generally p.ant as well as'
 

~<-cut. trees,. Thereforei' those farmers who~hav'e ~to cut trees for~
 
firewood have 'probably, a larger ip~teres t,in planting" trees than
 
fiarmerscwhose' wives. coll'ectE f ir ew6bd. 
 4 

4 3J.1.13 InieosTe sAdUiQEz 

78,_% of, the respondenits have a total ,,of. 52 different ,indigencus ~'
trees and shrubs ,on tieir farnisjmany~ of w'hich are xtenel'y~7 

difficult ,to identify,because of Jpcal variations ih ~veinauar 1 

names. The mpost~ comn pce ar6'!Ed~thina: abys~inickA,\3noniJ. 

whichar usd'o "f irewood. In :add it'ioi Frtria'nFJu r 
used f ortos hl enoiaad rthl ' re med kinal"Plnt'.~ ,T 

STraditional uses'-6f,:'indigenous: trees 'ard,-shrubs"6ra efou~ndtb be 
muc'ih morel'limited~than in' SahelianVWet>-Africa,"we r people4 depend

onthem fo me'd icine''and fI a t'1~rhefood ,riUe i Im, cal 1 r
 
~1condi ons, :and where'~each,.specie wasf oun ,te'have at east five,


difterent .1ises (Mull'er '1982). 

~3.1.14 Futu re Tree' Plantin 

-The majority (87 %)of respondents,.would like to plant more trees
 
"while the'rest'claim insufficient'land or old age~a reasons' for
 

iowanting any~more 4 

yielded 'trittl1e,ymqre ,informat ioneon fac~tors' 'nleclg.'h-e'eie 
not tr~es.C~rstblto'ihohrMra~e
 

v~-for morti, tree's.."The majority of farmiers se'em_Ebwaht,te6
sr2Tirregardles5 'of 'the, ainunt.,'of, -land:.they own 'whetherk'thev,, have~ 

title.- 6'r 'h' 4-prmititle oit.' or~w.ethers tbeyexperience'fuel''o6d'' poble .The~ 
6iysiif icat' factors are the agefof the farmer, 'ind ige'nous

trees', on the .farm, 4having, to cut' trees,4 for,/fire'wood'and havTn4 '
 
previously, plared f irewoo6d Spec4 isHoiever F' ev'n these'.. ,
 

'-'4-,-- y tt~l& ~,4W .; j~ '1" " ~/44~ ~4 L 
---- --- ---- no vey.1roq --- -- ''ar" 

4 
' I'~ - < K4 -4 4

4 4 

http:numbers'.of
http:offer'ed'.by
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Ar C0sop bewen 6prviousy~plantedspecies-farmers wuld'like, to treeseies'and thePlant shows a trend tward fruitstr~e~uVica 0,ad 6'Ppa, a~lmz oraingevmangop andBoursop~ (nn reib a.' On the non-fruit tr'eeL side, thefarmers ar tl 
 ntrse. introduced, f ast-growiinam ly IaVLS rees,~ii~n cypress, bu-hr aper, obI tt' ifierest in ,further' planting of ,indignhus, trees"."-,,i termis
of e'u iposefor which'.thiese-trees z..~s.e re-is4n'th -'ightth6-7it----E-.i-l Ing ees tpricular y,,for le'sscommon':~ fruiItres suh', s-uvct 
 mango ,and soursop. Some& 
generatIoniby selling~these'fruits.2Climatically the'Mutara,,valley,~tol which part,,of Gituza :Cdmmune belongs, is very -well .suitedl, forlcommrcial fruit productioj, and has potential to' become Rwanda's>~"fruit basket.". in the future. 

As.menioed 
 arlertrees ~haveibeen traditioiaiij gie 
to farmiers
free of charge In 

However, survival 

an effort to epcourage widespread tree plant-ihng.rates have beel. gener'ally poor une'ths sytm
- less~than 20 %of the trees planted on National' Arbor 'Day~survive'~;
(DGF, pr.com. 1985) . In order to treepes.ncrease survival1 and tbetter address ~the problem of recidrreiitcosts in the S'ector , 4 ijnurseries, the project considered.,th~z possibi2lityiof 
 elling.
seedlings to gfarmers in the future. hen asked~if~they are yilling,~,to pay'~for seedlings,,76 %of the farners' responded positively~while thie ly
rest claimed not to,haeeog~oe'1% an/rwere
unwlling becaus'e it is customary to' receive trees fr~e Lof charge ,
(9%). Proposed prices range from 1tl0FRW (0.01to 0.1us $)-fom -t~species,
with the exceptibn"f~~~t're. 
o~hq 0%o~
~'fr~es~uldpa a iger price.' Unfrtuntelythe,for ' ltinfv1the question in the survey did iAo't~allow for more exact. nformatio'n'~W
'on acttial'prices. The 'same~qeto~a thkfr~nl'e 
I
>oll~ow-'u~p extension $interviewsr carried' out by, the 4onifors after
the first planting season, 
in which they asked for the exact~aon
lthe farmer$ would be' willing to pay for each' spe ies~se~:''Appendix~V).j~ 

'' 

2'Several key variables were crosstabulated to get an idea of what.~~ influences th~e willingness, to purchase seedlings'and more,
-specifically,~if wealtfias-indicat~ed bydashcrops,,,numb'er of livest'ock. and 
the size f adoilgl

Cattle, is adetermining factor.~""H~fowever,'none' of the variables'proved to~be 'significant and'unwiingner:s to buy seedlings, is based malinly' on' a peIrceived cash~sho 'rtage an hh rad iltional custom.of rec i"ian
vng~seedlings free of
charge.>'
 

r 3.2 

Gjtuza is a large and,~geographically, diverse Commune which spreads :&Sfronuthe.Eastern Plateaularea with steep hills to the'Tanzanian plain(Flg., 1). Subsequently,;the~ Commune's eight admiistrative Sectors 

( j' 

I / j4' 
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Figure I. Map of Gituza Commune with Sectors
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(TableThroug~ ~crstb I(1aiosigifiant~ ll free vee. ~ )" I bet 

Secturs wcre also found which are related to landownership, resources 
and t.fee plant ing pract ices (TabI es 2 to 6) . A brief profile of each 
Sector highlights the major differences and points out specific needs 
and concerns which may be addressed through the project's
SectoI -based agrofoe3tiy extension service. Only the most salient 
inter-Sector diif ferencef; are highl ighted. 

I . 2. 1 LicLQ -Z , au 

t !akayaga is located in tlhe Ear: e n part of the Commune and borders 
the Akagera National Park to the North and East. Ectlogically it is 
part of Pwanda's Eastern Savanna region. With 3,800 hectares, 
N'yakayaga is almost twice as large most of the Sectors aridas other 

L 



has te 'Iowe st,,pbOu 16atio n denSity (10 8 persons/sq kti) andtioldings.~are th acetl i teC~ul ih'anaeae f27 ectares' pera~e.'~ 1b~theiresidents 'have title to their 1 d'. ~aaaga is apastora Sector 10 %'if, farmners: oin cattle',,adthee ar*e 200 ~ 'o 

r ass'only 20~% of the 


ec~Eae dasture2,AC'offee prdcion playsj a minor 
r ow are in thisScoh' ' P ne ls trees in the past than '.in' motohr Sectors,terei: seems_,E0. e a. rticu layghhineexist..n-f 

but 
ittrees -for-

~,3.2. 2 Sector Wad Is6zi - -
1This' Sector, located 4in'Ithe Southwest of the Commune-is part 6f~the
 
steep, hi Il Eas'tern" Plateau. 97%,of the farmners have been in theJ"i~
area~§ot noreizhan five years "which indicates popula'tion saturation 
''and'a low immigration rate.~Farms6'izes are slightly below-aver'age
A witih 2.02 hect~res perjfarmer, 1but' most farms consist.:of several 
"~SPfots. Farm labor appears to be scarce compared t6,the othe'r,'Sectors
and 'coisists of family members on 90% 
of-farms. Nyagiso~ is.a
doffee-producing Sector while on~y 6 % of farmers ,own cattle.-Major,
concerns appear to be soil degradation, which 'isrecognized .as a
problem by 90% of,.farmers, and insufficiency1 of fodder for livest'66kK'
as there is no open pasture. A high percentage of farmers has1 beenij
planting fruit trees,1 particularly 'avocados, and' interest'in~fruift"'"
trees continues to be high, especially for papayar guava,7andimango..
SHowever, the perpcentage 'of farmers-w~ho are willing to'buy\ seedl'ings
is lowqer than in the other Sectors (60%). 
 ' 

3.2.3 Sector Mugera 

' 

'Ht.ugera is the smallest Sector and has'the-highest populationdest(338 persons/Eqkm).' Located in the i denroft&Comn,
s tye 'seat of theCommune administration as well~as,"_its commercial center.-,1Geographically it is a transit'ion zone with,'steep degraded hillslopes"

covering the southern hal~f while' the rest,;are fertile valleys andx
'~.gentlehill slopes. Farm sizes 
are the 1secoind'6mnallest inth~e C~iuewith 1.74 hectares~ per .farmet, bu alfreshdtielto land. 1~The mTaJn' cashcrops are coffee and blananas; Resource problemsinclude Il'long ~distances to water sources?,and difficutis.n'obtainingq IVPI"Ssufficient firewood. The highest percentage''bffarmers.who -buy 
~'" Cf
1firewood1 is found'in this Sector. 1All~th~e fariners'Ainterviewed have .
 

' planted trees in ,the pat motl Zu,711'v'cdow

s'comparatively high numbers of Gr 
 ~lepapaya 'and gAaamrCyj 
.wouldKX'ike 
 to plant a larger' variety of'species' inthe'future'than in~.other',Sectors 'and' the~re is a significant' inlterest in 'less common "''~frui .trees such as soursop, lemon and orange..Mugera also has the''highest percentage of1 farmers willing to buy seedlings (83%),'.'<

V'probably be..ause residents in this Sector generally dispose ofMore"'''72cash 7income 1jhan in the rest of the Commune. ';c 4 
1 

1'"sol
 

4 
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~ aComuneno ~eL ofG4b and border~ing
''k'gr National~ 'Pr Nyabiheke iqpart of the Eastern 8Savanna 

o et 

ec oy pastoral 
_ 

Secor',,asure. jLahold ings ar average,,in size with1 2.13 hectares 

~Wekisti~e 	 h~fb pro be~co4fee, Due to, an,abn ne:o nt-~~ vee~ih replan1) ng eens ,t have: ha7d 1ow 

annnfrttrees.
 

' 	 Gitebws- is centrally ocated arnd formse a trans'ltion zone ewe te
 
Pl~atpau and lthe Eastern 'Pla ins. A,-niajor, part .ofI the' Sector-:is8covored
 

:<by2 ,itrernely'degraded hills,while Lthe rest i'sfertiie 6grcultural~4s
:1 boLinland.' The population ~ensity1 is' th~e secohd,,igihestin,'thhe 

ommu 1, persons/ha) ard landhol.dings', are th'esalst~i~ h<~ine 228 
1
 

I 	 average ok 1.3 ha per farnier. They consist iiooitly of se~a~lt
azdonly 58,%,of the farmers holdttih: to thlr.ad.- aori 
scarceand con~sists mostly of famnily renbers.ICoffee az~d banhanas ar 

( 	 grown as cas crp. 

iMajor 1 concerns are soil1 degradation lwhich 18 recoQgnized ',,4o th
 
1 -farm~ers andc firewood scarcity, although no.,oneiappareintly bdys,:
 
' 	 firewood.' 1 In the Ipast farmers inGtbe',aepatd-ag ubrof 6uca1ypts. While the intert~ ine6'alypts7 and other~non4'fritZ;y 
trees seems~ to be dedlining,:ti slgtyIicesn for~rui 

'trees:. 

3.2.6 Sector Gitoki
 

Gitoki: is1 surrounded on three s ides. by steep :hills but{'the /Sector

i Eastern Savannat witht b~tt mlands "and
4tself-is part of the 	 region
gently ,s,Xopingl hillsides. Population' dens ity-' (160 persons/ha) and1 

,~farm, sizes (2.OOha/farnerz are~averageHoe1er,, ony ~o amers
'h6ld title to thir 1 ad. and~O haebd n te area ,forfive years 

d his . ind icates of,,, immigrat neihrless , h'i h raea 	 etelrom f other 
s ecbto's~or.'from the morefde'enely po'pula'ted re'X ions of ',te -country.
 

~ ~ mhn~ashcrops and,~7 pfres~own
ctle1 . The 're. seems to banaudneofntL1vgttilas oly
7% fame' camdiff'iculties in obtaining sufficiiiat firewood and

87% collect dead wood.', 

Concerns are soil degradation, whichi h'1 iZL

recognized by 813% of the

~farmers-and long distances to wae ore hc nraseb
 
during 4the. dry' season. In terms 'ofubeso tree3' planted inth


.past', Gitoki, lies below the ,Commun ag.Icota Loter l.
 

ISectors,, 'Ire6 seems t-be more interest ino-futies than in
 
fu tes}. 	 n o-fruit' tiees 

111(44 



Gitza is Lh~ouhwestern-niost..Sector aid doif ist he teep
 
r 1 )r £sc.ofhe Esern Plata
zurfnac ara"f "0 ,hetare~s'thelSectori,gcofnprtively,-,;a rge' and, the, popU la tj' lde'nsB 

is 

q, 'isbelo avrage .(168
/-.~aime?~).1oweve t hVIiiIar I rd~ EiCim (69-6aee thso 'a1
larsowt inthediga
 

majo farmsthe ityas~ o. 2734 Iir and 'Jess.97% o~f fanisconsist of~tw p o or :mo re and,, th~e ame3 percen ag o f fa rmers hold s* aI't ItIelad ' oevr lbr 
2 

:-s 'notabundant. as the labor 'f o~ce' 'on 4,87 %of
to 

,Qn i"t cb iveX'"' f~family1'ine'mbe rs.Giua i ': a8 -the'Conmune with 9 f icoffeas agrcashgLrLp 

Conce are soil degradation, which is ,recognizeda's a pr blem'by0 3%,of, farmiers,, and firewood scarcity '(88%). oneNo appears. to biy 1,Swood', but all' farmers 6ut 'down''- Eee 'for firewood-,ar oban~,fr
.their own farm. This'partly explains their concern becie j' 'Y'M'6

involves'time and effortfirew%4oo .ptoblems have by~the 'farmer himself, It 'is possible thatV.~l1ed 'to widespread, tree',plantfng.Farziissh
Gituza have planted the largest :amount of trees 'in .the_ pa'st 

4n 
-ethe~majorty, be Ing eucalypts . t

For ~futir6 'plantinhq there appears to"Ibeless intrest in non-fruit trees, (57%)~hl )w6%~ld:tlike~'tpl't,
more fru'it tre's and 73% 
are willing to purchase'seedli.ngs. 

~3.2'.8 Sectgr'Mukarang~k
 

LiIocated 
in the northern part of theComnine,and bordering on the.
Akgrainl'ak Muaageikart~bf the.'Eastei'n Savanina 
' 

~region, The terrain is gently roln~ihte~xetino some ~<~~Wsteep hillsjrin the southernl part. Population density-~is. thie ecood ~~~lowest in the Commune, (157 pross )ind,,37% f famririr~ae 
tbeen, the Sector five'inw.iv ing 'in for 4 yer adLk''i~i'Mukarhe i target area forimigration fr~lohrScosor
 
other parts of. the country,. 
 Farm sie-re bv avera~ge ,ith.2.29 VV~hectares per farmer, and 83% hold ltitle totheir:land ,:Althouh nio ones)appears to own cattle, 
the Sector.i ' heverthpleor~tal as much of~
jthe Commune's cattle is grazed~here., Oh ~o te1
qcoffeeas 4a cash crop and~the'Sector isstill fairly unideveloped anid .at'subsistence' level'. tNatur~l vegetat.ion .isabundant an'd,.80% of
farmers collect dead wood. Thuis', firewood does"not appear to be a~
 
>problem.~ ~' h ~~ t-

PlJanting of, ucalyptus, whicn isgenerally th'~ 
 clommon'tree:'in
 
terms of, numbers and. free uency, has" played a, minior~role ,in: . 'a~Farmers inMuka'range havte planted five times less than the 'average of~Y
the'other Sectors.:Althou"'gh inte'rest 
in tree pl~anting seems to be
increasing, only 60 % of farmers are~willing to buy seedlings which
may~be partly due to a la&.~k 
of'ca'sh' income in:"the---'t'oV
 

4 eje Seto-'V- ,,l-V 

http:an'd,.80
http:ith.2.29


IK

 

A
 

L
9A

A
 

2 
I' 

~ 

~~ 
:3A

 
4-1W 1-

'L
n

 
'p

A
c
1
 

A
 

' 
4

4
 

4 
'4 

L
O

' 
N

A
 

~ 
~ 

X
U

 
U

I')A
A

 

,A

A
'A

~
() 

A
'm

 "'N
 

~ 
,''~

 
A

 
0
'~

 


0
A

 
4
L
4
'A

A
 

Y
A

O
U

 
' 

0
A

~
A

~
-


{. 
~ ~~ 

~ 
~ 

A
Q

)M
.A

<
4 ~~ 

~ 
V

) 
a 

a
)~

4
p
 

A
 

4 
. 

C
--

A
 

A
 

"A
 

" .' 
f 

A
41$' 

~
c'4 

coA
V

~~~SA
"P

""'C
 

'0
 

" 
aN

4
,iA

A
~

~
~

~
~

 
A

' 
A

 
A

 
4(1

~
A

' V
'~

.4
A01

 
A

 
C

 

4
', 

A
 

' 
~ 

''' 
*.. 

' 
4
 

. 
(A

1
'3

~
A

L
)''''*

 

'A

 
,,~

""~
'~

 
-""'"' 

h
"A

' 
4
 

"''-A
'~

~
~

~
~

~
~

~
~

~
~

'I
~ 

4
 

A
4
 

' 
'A

 
'J

A
A

 

-
~ 

~ 
~~A

~ 
U

a) 
>

1~
4

K
O

'A
A

'A
A

a
) 

'0
 

"c
"'

al" 
' 

04''' 
4 

f 
A

'A
',
 

A
c
'"

 
' 4 

A
' 

4
'A

''~
*
 

"' 
4 ~-A*~'.~A 

~ 
~ 

'A
A

M

 

'\'A
j,' 


4
' 

A
'A

' 
~~' 

~ 
"A

4
, 

~A~ 
Y

"""''" 
A

"'"A
 

.'''A
 

4
"' 

V
) 

4,', 

1
9

~
~

~
4
A

 ~~~~ 
, 

V
C

4A
 

' 
A

4
L

' 

4 
dA

A
",

''A
'-) 

'' 
~

' 
A

 
~ 

A
 

~ 
"A

C
IO

 
' 

A
 
A

'2
.A

 
2
; 

'4
" 

''"'~
"4

4
4
"4

A
 

4
'4

"'
~44A

'A
'A

A
~A

A
'A

A
" 

(U
'A

' 
A

D
I

,,A
"'a

),A
 

j 
A

 
A

' 
"' 

''A
''' 

0
co, ; ; 

i
bO

 
' 

'k 
P 

-
''4

 
-A

 
''',P

" 
'1 

A
"A

'"'"''"A
' A

&
)"4

 
4
"'A

'~
) 

V
4
' 

''') 

b
"o

A
"~

 
44 

~ 
'A

A
 

~ 
4A

"" 
1 

x'i~' 
'" 

' 
4 

' 
1 

A
-

(7
'A

l~
 

"'a
 

'~
~

4
 

,f 
(*j4L

I 
<

 
'

"
'A

~
 

4
'4

 
~ 

I 
' 

A
c 

m
C

W
 

4 
-

A
A

A
p
~

A
,A

 
D

W
W

 ~
~' 1

 
W

 
-A

4l~ 
'''<

.<co
"

 
~ 

. 
,'"''4

 
'' 

A
"' 

4
 

"A
 

L
" 

'',"l'''4 
'A

'' 
\W

 
"' 

j 
4

4 
4A

M
4 

" 
C

O
 

%
p 

M
 

"' 
'j"'.A

4
'A

~
A

m
-A

4~
~ 

'A
V

) 
A

A
A

 
~ 

< ' 

0
 

0
4
 

IL
JV

 
-:44 pIF'4i 

'.4' 
4 

1 
P

 



tIt 

rM
 

1~T
 

~ 
'I. 

o 
m

 

2W
.

~
 

~
 

L
O

 ~
 

c 
!~

A
 A44 

b~rt 

r 
1
-1() 

r1 

O
S

 ~ 
N

 

1
3
~4 

~ C
2" 

ri 

4 

r 054 

* 
~Y

 
.. 

~ ~ 

F
>

, 
0~

.
'41.h

: 
4 

S
rn~

<
 

~, 
~

"-A
 

i4J~4'~i 
X

 
IV

> 
~

.7~~~~~~~r
.5

5
"."'

~ 
'4

" 
~ 

z"
 

4
,<

,-,.4
, 

'A
4

"
5

4
V

4
-

4
" 

'''" 

0
 

'C
IO

4 

/ 

q
 

4 
" 

>1U
'' 

S
4
~

 

bq 
It 

4k, 

4
4

 
4-#r 

(I) 

-7 

) 
~ MC

lV
 

r-

gA
 



A
W

t 

O'l 
C

co 
0
 

(0' 

-T
,~ 

t;A
 

ty~O
. 

til . 
bA

~ 
§

 

-
J
 

t5w
-k$ 

60 

C
)'1-

O
N

 

C
') 

%
It 

P
A

 
co 

bA
 

m
 00-8 
co

<
~

 

V
-It 

4
) 

C
D

 

W
R

 
O

 
<

-O
 

b


p
0
, 

-

Sp 

D
-

jy-

w
~

 
%

A
IC

-' 

t..A
 

!>
 ' 

: 

~ 
~ 

b-~ 7 

Q
 

-4
<

4
 

~ 

Q
b

 

*p-bpq 
-a

 
i 

nt 

-~ -k 

~ 

. 

~. 
4
1
1
 

C
) J

~
' 

U
-

0
 ' 

C
jH

A
N

'~ 

.o
0

rn-
Q

L
r\f<

 
Y

-
O

N
 

r 

Q
)

m
 

r 
-

4 
-n

 
0 

m
-

0 
m

~ 

0
 

0 

'HbO
 

0X
 

W
 t-

lZ
 

t 
~ 

O
 

b
R

 
W

Q
 

1 
'O

W
 

q
 



'4q
 

M
A

 
15W

 
ir4 

w
k 

A
 

1.lk 
* 

fr. 
b

A
 

W
k. 

%
 

IL
I. 

'a 

0 
w

k v 
t~ 

A
 

61 
1"tN

. 
-

'4
 

1 

vt 
vqa 

kl 
baQ

 
0

I 
%

kbaaW
 

~ 
-

(Z
 

-T 
L

C
 

) 

It-
0 

0 



I 

'=3 

. 
. 

V
 

77 
0 

-y

~w2~ ~
<~i~V

~ 
~ 

Lb. 
n

~
 

~ 
9
 

'0~-
tl 

I 

C
U

 

J
-) 

'.N
 .A

n 

N
. ,LD

 

C
D

 
C

U
o, 

C
D

~ 

* 
* 

0--

A
 

C
L

 
0 

IN
 

cIO
 

'0
 

n
-

I-
t-

N
 

N
 

V
) 

-T
7 

0 
fr' 

co 
0 

10 

M
 

N
 

: 
'4

 M
 

'0
 

C
 

0 

(U
) 

C
U

U
 

u( 



24 

_
t 

R
, 

-, 
~ 

i 
b

 
'1 

cl 
-

) 

co
~

 

~ 
'

u
 

-
t4

 
V

,, 

L
,>

9
 

b
 k

 
-. 

k
k

 
I 

9
 

r 
V

.. 
*-

9
 

*' 

1jz:~'~Y
 

9
 

2>
~

 
v
l 

b
9
9
b
 

0
 
9
-

.' 
-k

 
I 

"V
) 

C
9fin 

n 
0 

9
9
9
4
9
 

.f) 
r 

'-In
 

'-1 
9
 

.,.~
 

. 
9
9
0
 

9
9
4
j'" 

'90 
%

,A
 

b
,'~ 

bR
 

tfI'b' 

'V
 

' 
rn 

un 
m

 
0

'~
 

' 
,*9

.. 

bi 
bA

 



"I. 

~The su-rvyfindings 9-ofer-sai t h' rsnl~tetc,6nokiwlegei d' of uia'sreside~,~
 
par~cuarl reardng farlg, systenuvi.T1is: inform tin served- SE.gu id'eJ! ne' ~fo0r the d6elIpm~ept of an: arofoes ry, ex ens ionftstra ev,,,~~~nd as :''. m -o~and: o tvlool c ~ "oe' tg. 

Th dignotic,parlaueter~l, and sre fin insae illb trated . "a' ' 
I1ih ,t.o01f functional'cxtensin, man ag'eien 17,Tblbelow. Afth'ou9Y,~~~~~ ~~fthe find'ings and their~pe~actia lp 5 {'axn'f~~isexte'nsi, managemenht is far f roni 'hutv'.i fe a "goodj
"txngpoint 'and provides definit'e cdirectib'n 
tor ~the zagr o'ofstry;s

-extens ion progirani . 

$ble 7. hplicaiticrs cfiwy nits for extesimrri zd~wc~r ai cri '5" 

Dig 4t 45arbe 'E~tsic o Gp ew~ntRat '5'ai 

ckda Gkkn S~al ruite±L CC~ wnQuAr-3 I Mita: pfutic~mticn in ectersirn ouraL, 
~ ect ~ ~iai f Id'M4)t extakrm visits by qmer. 

2(o~frfr Wghelt to all mraters. 
HMtritimr CQr a idpersrs f"ai cy ard prticipticni in
Imide =-s poii~r~ zce irteshe at uatem4t ~Afc ecta-sin mxim giwne
wmrriad extersirn afivitie. clinic*.njtritich tErsi incomr 

S -'~4 r~uxih' i by thC SOCxal T*rtker3t
 

Farners.I Pely tcj telm <eirx 
in agriuature ard focctry', partikiarly 

lutowepp ttera (3.1.4), this,irdicutes Jabor Edrto9 Ie~d. r 

a~rCortry iJt'rtkz's mfLULe t8Th 54 

illiterates (adio-vi~a dcba axh as 'in Pribaiy Rfim]s zd atanlamcf nca 
. -y'933er.felt-ixards -rrl'pters) ard %wutten, felt bLxd ~se "' 

naterasmtue-Kr e11.aa
 
Frr± JtCj i aEt0Wr 

Cf.l Cd .5'.' 

'J Z5S5'" 

1 
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irqm e~tmk & ivtiirs aEho ito. 
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M11anagement TInformaipt1& stemff VdL EXtenSioQn Montra a~ii§nd2>
 

4ab Ie 7. ou tI nes 'the. exen'i statg bae n idnsfo hdiagnpostic baeln, survey and idenifies aramet'e 1opriodically.Ta'sure-,p~o~yregs<3,oward, th sa~ .etnso ol' h 
pr ovid e'6iitiitf,_ 	 oened

~5O.~haE~4d~d~niiioc:cI hng ingaguLfrystr.,rac 
ces could .b'e 'incorporated&Ant'oexte~sion
~9~vti9:h~s~ equr'~dthe~~~lpent of an' management,~
'jinforn1tio 6y tf itKthIe purpose o6fc6blte'cting appropriate ano"
 aaddta o monitorand-evalua t 'exten~ion 'progres5:I The&nlianagementlnf~orrat~cn system is illustrated in Figu're 2 and hasth 

following 'omponents.
 

IFI 'JON N&?LaGELLT__TOO!L 21 .~f 
I. Diagnostic B~aseline Survey 	 Once toprior project ;A 

implementat ion 
2Extens Ion Course Diplomas Gi ntofamrate
 

'-	 extension -courses; fdU r K
different co6urses offered' 
sevei~al times pe'r~year 

*.Plant Distribution Lists Prepared during each' 
planting 'season 

A.Pot-Patn
Forms'-U Extension 15.familijes per'SectorViitFomsrandomly' 
 selected :aftery5Y
\each plaflting season5
(twice p'er year) "' 

5. Agroforestry Monitoring Trials 'Runcotnusyin
 
Gituza's two. major '-.-
agro-ecological zones~ 

Befdescriptions of the funct'iona3;,relationships between the-'comp'onents of the management information~system are'offered below.
Initial resultLs from the first year's application of the system foru
pr~oject moniltoring are presented in Section 4.2 as 'a demonstraton of-s~5't~e.vlueofany simi Jar methodology.-'
 

4. 	 .4Jjpgnostic 
 aaBasn I Ygxy'-/-

The 	 purpose and development of this component are adequately
Sexplained on pages 1 thr~ough 5 and will not 'bereiterated here. 



91
 

1i
~

['I
 

0
 

u
9
 

: 
9

: 

II 

C
 

-4
 

C
t 

4
" 

.4
 .

4,
.,'

 
' 

7
7
7
 

4
4
4
4
 4

A
 

; 



~~-41--? t 

Farmoers are enouraged , to par ipa t e in a.'variety of ingormal
-ddca'iopaX ~ :oulp e:General,D~ec of :Forests~by t ate

ld fered b~ xtnion-Jigen s.t..e-,mobdu-es :.aree5eltZ2y4z. 
" 'aidiatruo u-- bewen-frers -and xes ion 

complett r oato f igrieS,n th at: C6nrd :attached' to' it; isused~aa once,tpuaI ad'l 'he4 yvisda1E zi'6the',,~ ct dscusse'd, 6eAgentaid tn& b~l~ritneJEe 6a~6ctns:
Fi':',3) Farmers who'',have acltivelyparticipated in a course rece ve:,a

"diploma,", "i.e. ~a sialli c'ard on 'which the, date' and course n'Umber' re~ 
stame see Fdg7 2). Four extiensIon courses are currently ofeedo 
-the following sub jects'.
 

1. "Awqareness raising j : This Jis an I ntroductpory: cours e withtb41xeasons Core''objectLive of i,~ 1w! ~~+:nc e'increasinga~m~Iwarenes~i of the importace:-ande! value 'of 
~treeo, on the farm through discussions'about the ne at ive)! ampacts,,of'4
def 6rested' h Ilsides on f arm PrA~qtIit' 'water~ s'ources rand) th" 2i >

gentalwelbengof farmers, as 'well as.the irole, trees cari~playtoW'
rever'se or alleviate these effects. 

2. "Site, and> species se.ILection":3jIdentification of the benefits,

farmer1,rsexpeoLt from tre Ies and of tree species which provide,these


~benefits,,as well as instruction :on appropriate planting sites fOL

6.ifferent species,.'giroforestry configurations aind planting3
techniques. ThicoursL, i'sused to introduce and failiarize'fa''iners,

~witn alter~native spec'ies to the traditionally planted eUcalypts~and

'V~~"ProteciIon ~and maneine This codrseis~usalofiea e 
the. planting, seasonsItswnmain~ obetv 'i oices,--rIe'u val

Sthrough inst ruct ion K6& 'techniques for inidiv idual tree protecionV 
cques su a eding: an don

pruhing The course is lsupplemented 4ith practical demonstrations and},>

~xercisesP on farme rs ', fields. -~B +,':Y' ~ ''~T~
 

4.,'.'Soil conservation": The 3course~is intended, to: support and~
 
3 strengthen the current' national,,soil conservation campaign-by.


-&creating awareness'of the need':for soil conserv4-icn-and.'nstructing'%fv
farmers on proper ,techniques using contour "plai'ntingW ,-'g stri 

backedby hedges trees (see Fig. 4) .+up of 

The purpose of the courses and d'iploms'~Is threefold.'.Fr'st., and, most,
iiiportantly,-'they present'aninfornm'l settin4 whe're'thr'ou'gh -animated"~Ialogue-gu.idedbe the Extension AgenC farmei
 
and' problems. 3They are encouraged to developti ' lulions" ith
 
technical assistance from the Extensi,,n:Agent'.f,
 

3"'L ~ 33 ,~3 ' ~~ 3 P3 3( K y,, e . . ' 33, 3.,iSecondly, the time' required to f inish each, module (approximately on
'~} 

3 
3iJ 3 .;; ,' +3 3,.+. 'hour) s theoretically perceived 'a s a t ie investment, by th'e, faa rers.

During the 'fLrst1"and-second33~ 433s3; seedlIn6,33 dIstrIb tiaon , periiods,_the_~'<!',3* ~ ~ 'e 

~,d IPiomas were 1used as "Nurse ry Entry, Permits',' wh ich gave. farm'ers the 
"r-ight to remove, seedlings f rom 'the nurserlie's. 3Farmers'bega'n ',to~realize the'benef its of dnvesting' time in coursesjiand learned to 



i~eas e s fLncou r e ipat~ionpQ~e dListhezatJ Q : projeqtbeganr
~io MX~ee8~foi~ 4i js__ rpgt~ se6on6iYary&'~Baed 

_a piiid uc ion 
1Qm"Istep ow -!rom qPro 7. amr"holding,_-l~oms oAiasCtr- of;thefour :iou.r's;eas'were.,offeed ,,5O 

aperyen ti ie ddj ces vred~poa ciarry p~ u 
 an combin e £v 
pa r t ieift rmto;~~w ii2e~iaion Da tc 

1'nted 
 s, prior 11L 'project ip mnt 
Baseine ur(;y and to, mnitor changtn9g'species preferences,,,, 

'uio List d~~ ti aoan': t 

FigreTe fltbards which poait. of tihe~extens on "c'ourses. are 

werasoused 't tr a!n Ex tensio'n,'!AgentS 
 ' 

~The SeedlIing, -Distribu tion Lists (see 2)Fig supplenmented, wit~h ,sa les.receijpts in~the second, year,tare permn en~tcnurs ry .rec( cnpleted,d ;by th1eExtensson Agents., The D2str ibutd~oht'fst~s ilud names ad..3'addr ess'es -6f; the farn!)ers who',,removed 'seedl'ings fir he ecor nu.rer,es. Inaddit.o cae Ifcor
whther not the farmer was an 
interv iersoidntfth
 

Dianst i Baseline Survey are enterid 'on! the f or'I.~ 
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A 	sample~ of 151 farmersfrom eachb',ecol Seedling Distribution List 
"i random~y chose'n after every p 1anting, seas676for pot-pan ting 
,follwupto.determine' tree s'urvival, adopt i'h -rates and sp'ec'ies 
p frnebsa descr~ibe bel~ow. Thus the. Seedli~ng D.stribtt'n L'is tLS 

..,rmthe 	 in~provid i'g participatory f e'dback fro-m-.,third-czri"tica1 lYink 

--ciet thog ccica information iranagemen I .
 

in-addit ion, the Distributio Lits perit ~a rigor~ousanalssoth 

I ~ ~ ~ t t i es .. TTh is.Ih, r~d 1 

project: managemient. withl measures of, thie ' eltv''blt.o 
iind'i .duas hosholds a nd dnstitutions to t'ic p6te_ in treef 
Plnig fant -pd' f'r fturseI6d1ing 

forextension.,activit ies there ,is c lear need to ,determin h/ 
effectiveness of extension messages and correct o r reinforce ce rtain 
topics.~ 

4.1.4 Post-Planting Follow-.Up Extension Visit Forms 
 I 

SPost' planting -extension vis its 1repr'esent~the-lasts segment in the i
 
~ihtf. mat ion'"y le that helps 'determinethi actufal pefomnco'f the
 

'a ycmoe ora-g iven 1period. "It- is the f ial: A~d~t
 
ng t eto-dtedpton. of, specific, agrof restry~~
 

4conf iguratibons and::to 'guide thfl igseasons seding>A<
 
pryod ction rand extension ~eiphasis.,:
 

As previously mentioned 15 farm failiies are ~randomly hosen'-from
 

p 	 intothree classes dependent on the total number of trees taken.-~~ 

The ~infor~mation originally recorded on Course Diplomas, which is heni 
-ad4t~oth Sed n'Di riu ~: 'ss is entered. 'on -the F llbw-lp 

4IForm, L.the 'E' en ,v.al at t~see Fig. '2): prio Agents carjr,i h 
farmer's home. Thus' the. form includes all daa:gathered aboutthe~ 
farm'qfamily as well 'as,7numberd and species oft se edlings taken f rom4~ 
nurseries.,-I 

Durinig the follow-upviti th'fxtnoiAet is, oftn acc ompaniled;
bone of the Extension 'Officers to assur'e 'tha te --Agent, fully I 

m understands the purpose of, th'e visit-and ~o tans te most o S3ec ive 
informatio'n possible -'rom th6-y: fre.The additi ldata 'collectedi 


'rdu'ring,the. visit an 'ltranalyzedunder' the6 same proced6'res' a
 
"d'crbe- - 2..ad .6includes: - ' ~ PI
 

IA 	 ~ 1. Survival of out-planted nursery s toc k 

~ ~ 2.General condition of survivi ''trees; ~ 

)~d~IVII 3.~ The type of agroforest'ry conf igution~us 

I~<h 4. 	 The numbers and types of trees the farmer would fike for. 
>th'e next seaIon; 

IIJi--I-

L 	 ~ 

http:Follow-.Up


IIIS I I t' 

b'y~ th. Geneal,sty/ar~nmY a v cevenxtens Qfl.)gen ' to the farmlert 

6 Ob se ryat ion yth gn:aotfrmg-ndgoforestry
:pracices and conditiro's oitefarm.g dagr
 

'Ateree ing , 1-a o rstr-rl e doc'u ntatic on ' 
ret t t't 1e quan tfie nfration was, ayai1able'to gidct exetien ~rin n impmet'ton as t.o whic~h agr'oforesry 'L6of i urti onyield~te miost~appropriate a6d sust~al 

Subsequently, thu Pro3cct mangeet decided o add ;a 'research4 ~ component,-to m~onit or he impc of- var iou's agroforestiy ierven 0s~ 
~better. uxnderstaiidinq'i. :free-cro6- oI nWe~.n~ ona Lrd>enip ia data-gathered in systematic t ' ad epliae'fahion, ad to 

~Tw~o expei imnetal I elds, wer' esal~eJ.i~ -eooia
 
Izone s Of tepL'ojec-.,ar'ea, Ex'perjients, include'-laii'ey .copn~eoio,
controo-systems~ usin~g 
 grass ,str ps,'and hed g'es of fou r,_ ifferient tree,Spe lswihvro inter-he ge,,spacings.and h'edge' naaeL-ehiusa e' as banan'b/tree Intercrapping, t'rials'-wih.various


dnstieLL-e ard'controlls. ''Data iscolte, rsan'rebiomass produ ction,-tree,'rowth,: cr p yi'lds, soil,prop&lis andsoil loss/ccumua-tionz ,Each .field .4i equ ipped, with dLwtd'~ain
from wh1ich eeL~r61bgica1 data 4s colle~cted on a, e6ular basis'.4Iivi
adiionlaborN inpiits a'eri~onit'ored 
 fo~the individual experijmenti to 

In; ccomparable
prd er results that' can, be-of all.requirred data,,dtsha red with.. ey.tens on'staff
andf~rne~~ a' ellas thr Jnstit ions -and proj'ects,t th~e
mthdology: developed by,the Intezijational BenchmrarkiSites Ne~tworkforAgrot,echn'olog ,y Transfe'r :(IBSNAT) -i ue for daa -collect inQ
(IBSNATI 985). It consists "of'a 'sadrd~iiu dai-e oagricultural research Iwhich assures -corpeten'ess f s itechirater izat'ion, op Itma1 nmber;aiihd-ize- -fexperi3'eftaiplot~s and>1
tii' offbegrowth: ob'serva ions.~t Thedat se "futhei4lwsIresearchers'and.proj ect'mrniag'ers to use com~puter, simIulated 'Mdels '0'fro.:peitformance and~mandgeie 't systems to find,,appropr ate
'~ oution~Wil the',IBS NAT.n6Ehod61og 

agr icu tural 1research",'i,ihi been 'found 
fOr~ 

'tobe suitable f r
agofretr \esrach as well ~~ mw~)nphsis of datacolletion. sin~g a stnari loassurerepljicbilj
d ',ast

of excpeiments 'and~iu*Sof the,'dat'a elsewhe. - ~ 



A in~mtiojA~gindthoghl moitoringi4 Ials,' (hich place 

Agent,sA,,trai n g pro 1rIam. Sub6eq4 ~tIy/1:1 ' eoe .a1a11, t, ' fprme1,,',,thr5 u et r';ex sihncoreso armvextension-visits. 
'ere -.. aLtheei.op' y 
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Research'i~~AiIfA ICRA)- 6 gooet' 
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, ,;arofo' ry, ad Atheyrojec !..s overalL ,effectiveness. TIruh<
 
maIo i andj
i Qf,' hi.i,4physica 11impact ,,of"groforestry. interveu~i~ns 
oto ae 'Y lo al,.,aniers, ..projet,-mangement- will, 6be to;'6 

way
A.,-groforesfa1 omoe in-{ asystematic, .and continuous 

Based,~ 'K(; 7,,o'tefindings of t h e diagnostic survey and the managimipications ae~scribed1 In Table17, the project Aeeoe~~mntrn
 

an, Yaluatlon system which~"bas b~een used,for two,planting, seasons or~~ 
~approx1Imately one year. Tb~s' far the' initial res'ults 1ind'icate~ that~1the.-,y~Len is effective. in- monitoring projec t performa'nce and,irnp c t<
a'nd~in-guiding, future,ecxtension and seedling production activitie's.
The results re'vi ' wed 'below''ser~ve as' illustrative examples of the~' 
sy~stemls' effectiveness but are not an exhaustive,.)listing of useful,

~information gthered' to date.

4.2. Seedling' Survival 'A'" 

<most: foresters, agronomists and social scientists would agree'that"
:'survival and growth of trees 1planted in agroforestry configurations tA" 
4are good'1indicators of, appreciation and adoption of~agroforestry,
te~chnologies. In fact survival is the expressi'on of ealy

satisfaction or under'standing of' the worth of a given species.
'Needless t'o say, Asubsequent mortality coul'd be du odsa~sa'i~
 
or~oor omprehension oi the trees' long-term benef its.-But a t 4prec'ent, particularly within' a-project cycle, Ainitial~ survival giv'es~

"a 'good indicato of farmers' interest and extensioiv~effectiveness. 
Ultimat.ely adoption must be gauged over periods which-normally, exc e'ed 

-' 

project lives.'
 

Ta~ble 8.shows' survival rates for differe~nt' tree species determined " 4±~th'righ~post-planting 'extension visits., The Table,provides6seful,
 
1nf~imat ion -about 'ecolog ical 'cond it ions conduciveb~ plantifng 'of'.
 
diffe'rent':spec'if-s d'u'ring 'the project,' fir~stt Iwo'planting seasons 'and A' 

indicat'es early trend~'s in accepac~n adptonrae
 

rsty,'ad otsurprisingly, survival is~geneially h'ihe for t'rees
p~lanted 'during' the OctoberDeceber rainy season. -The trees-take '~ 

'advantaqeof" two rainy s~asoiis a~t c-lose intervals ,befor~e they aire 'A'" expos'ed~to the, long. May-Se'ptember 'dr~y'season duig''ih"fIe' Ao 

'rainf'Ialls~at.'all. Fruit trees planted during~the 4M~rch$.April, rainy ~ 
7 seasbn 49enerally 'fared better than'non-frdit' trees'.The implications
I'of, these findings for the,extension program are.4to teach farmers- to 4 

pl~ant molst non-frulit' species during theOctober-Decembeti period -and.~ 
em~aleappropriate nurse'ry production." 
 -~ 

1Tn berm ofspces preference, frurees,,'by ,numbers 'and our~vival A~' 
tate, are most appreciated and deserve a larger emphasis, in 'n'ursery~ ~ 



i 

k'odc~in. he ompos ite-,inter-se as'onalJ.ur aYityi rates a'morng
~f~ut'ree ;s'pe'6ies, difter. y nyle''~-pr'h ''~ge',l

-antrce of fn'tut&~ I gera l'yjbe t4te r-" than''of: ot h'e rspec!ies 4i ils 6 ind ia ts2 th'a'tte~dd l'g p'od uct ion,, zg ivern 'rsry ~~ 
L,,--- dist4'but-ionT-drLng e--Marich-Ap-r+)g-.pl an t-iii# Ib ,,overn7±C6'I 


-+appea'rst atyiesser .v'auedazid 'drodglt itoie Intfore It~ arid
r '~ ro -a~oresty,species shuld be pouced for distr bution duringthe

October-Decenibe'r 'a ins. v4 

Surviv 'al' rates for m~ost of.-h newlJ,itoucdsec swere' larounid 'nt dorte fra 
Apmnoclo~n). Hlow''ver survival for Leuc.aen, eccpaaonesa 

y~pe (gdxJU intcroduce pinio c ' 

spha (a "intoduced" indigeoue fatcud"rbo '' Thi species) wa bv~ihypreiboth~eseasons'., hsfc ol attest to their' hard in6'ss .but ' c6oul1d also ,indicat6 jthat farmers are beginning toetr6drtn,,,:site'-specie's r Ilatfcnships. Both species are recommended, fo'r 
inecopn,,arclua soils and, it appears .that farmersar
 
following the recommiendations.-


Survival rates for the better known~ species such asG,au .J.1 
~ ~i '2~xand Maagaia'min in we r geerally4,'4quite high', ,which 45 most lilzely due to approprlate planting,site .% 

All three species ',require fertii~e, sandy, loani soil'sfor&ood 'gr'owtlViwhicmens tey re"best planted 'on agriculturail soils.'Thsi$i 
emphasized in the "site and spec'_iles course whic~h
selection" impli'e's'

some success resulting fro~ithe'-;xtensio~nco'urse message and ,format.~
 

4.2.2 .ha~qes inSpecies Preference 
 " 

Measured, against baseline findings, trends inspecies preferLence
obtained froii the Follow-U4p Forms' show the'effectiveness of extension

fefforts and are'extr'emely useful' in gui'ding nursery producti'. 1a'ble9 tabulatEs the frequency';ofi-;pecies plan~ted~priorto projecti

inception,.against',those planted during the first two..project seasons.ITable 10 demonstrates the evolution in species~ preference' as 
Sexp .ressed by" the farmers.' desire fdr particularspecie'. In Gituzar,,where species diversity of trees planted on-farm has 'traditionally:,


'been4 extrem'elj'low, species demand is""pr'obably a betterifndicator of

acroforestry extension success than nuimbers of trees.'pan'da the

l
~atter often only reflect nursery supply and/or seedling trn'
 

1. Fruit tiee--speciescontinde to dominate demand and;:plantinig~'':.i~
sV
~tatist ics," part'icula rly;avocado and papaya. 'In,view,of 'the;,'urvivaVlinomto hr is aclear need, to place renewed production,,.

em«''' on fruit trees. 'An interest.~inem~ango also,'
iphasi's increa Ised' 
in"d icates expanded familiarity with "the species,,and should press.prpjectnianagement to begin grafting mango'f'or.highe' and faster% ~"' yields.',The. citrus blight has had a negativemlpactjon~plantilg of " lemon and. orange and demand has responded'acodiy Planting of guava ,has ~dropped ,off most'likely' due' to satura'tt'on !of demnafd for'this,,species~as the project produced and, dstrbtdnal,0 0~ g.ua-va reedlings during the first two seasons.',Soursop,' jackfruit and 

. passion' fruit seedling demand *and 'Patn rema'in- low' the1 first 4two 
B'"tEii be ing fairly unknon a ~'p~''.~~ 4'"""''Y n. nown. 

http:e--Marich-Ap-r+)g-.pl
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proec sasns(Oc~tber 8 t April 86 

SPECIM - FIRST SEASON 5 J-Y-RL£4SECq}SQfL. 


7~SUJRVIVAL RATE* yR4VI AT -SURVIVAL RAT~~S VA
rtsotreplneduighef
I~~~~~~ ~ ~ e, 86 Suvia ,:two:i:(3 ? 

A :ca..d 6 .. 91 7- 5 % 96 1 4 

Paa a73k % 1~6)Y, 59 9 , (20) 660 (3 ) 

'Mang 100.0% (2) 90.0% '() 9.% () 

'Leddaena, (139) 85.,8% (4 '80.7% 4>-i80.2% 

-~-3 

Grevillea 85.0% (59) 82.2- 83 7% (1)V"(51-)~ 0~ 
..... ... 4,4,... . . . '4..
M4arkhdmia 63.7% (15) 88.,9% (1ii1 .7I3 

Maeopis77.8% (13): ~54,0%, 5% 1
 

Pine4- .- 71.5t (15) 8.0 1£ 67Y~ 16
.5 

~Eu~calyptrU34 6~ (57) .%-'A( 85.8% (61).- , -4' 

- '4 ~"V414 0%1(501) 4~7.0%s~ 4(50) 

Cypress , 72.6% (28) 80 .'3% '<W)~ 73.4% . ~(31)
p . 3%73%4 

,Acro'carpusK 
 '- 51 .4%'-5)' 51.4%-5 

; !Calliitris;68.6%- -[s- i"- 68.6. ,)i(10)=!~ , 6i210t1 , 

Acaciagel'uIanoxylon "'-, -5 1,- 3%- (20)- 51 (20)3% 

4cacia mearni'j ' 'j 10.%-0() 10.0 (3)'4-

'77.6%IJ7A.
 4t 


1 
season 4' ea.. 

ree because it Is follOwed byY a4Y dry seaw....
 
itermittant- rain, the- Parch-April rain:yeason is 


iThe, 0 tobei etemb.r rainy. ,'the- main ...onfor planting
 

.while foliowed
 
by~four- dry moniths.
 



.'2.-Trends for agroforestrv species are~1ore subtle but.,nevertheless
significant~. While Gre i2l eafrcont-inues to- 1'ead idemand , ' Lihieh'Lnd
Sesb~hn are b e6i ng: in creasingly popular. The'sel io specie's 

_int'ro6du'Ced in, smali'iinumbers", are Irecomimended -fodr alley.-Fcropping in ' 

as~' b..fton Cw-th-er s.6n'conitrol $L"The-cg ro Ing-demand- i.Lcat-ha--±, 

'aarkhaia.pre~sents aviteresting case where *atraditional,.

~~indigenous-,grofo'r'estrysysten is slowlyimaking a.come-back:.


fitercroppiigx.Ma~ia th: b't\nanas is 'pract iced frequently in
 
. Rwanda but in Gituza relativel'y' few 'farmers have beenusing tbhis
Sspecies. However,,,presunab1y respondin~g to its availablity in. 
~nurseries,,farmers are slowly starting to plant it. A similar1,trend~4
for Maspis, another nd igenous fiiitercropping and 'shade species,,is~
also apparentf for the same reasons. 
 -2~
 

S 3. Forestation 1p_,e trends:<f
are bgnigtshwsome-positive
toward adoption~of alternatives to the limited numnbeof~ 
traditionally planted species. Demand as well- as~numbers of trees~ 
planted for previously unknown species such as Pinu Qoarpa ~ 
Conversely, demand for eucalypts and cypress, traditionally the loii1.y
seedlings available in Commune nurseries, is slowly declining..Ths

-ucould be in direct response to extension courses on site'and species

-~selection, decreased availability ofjlad for woodlots;.and I 
Savailability of alternative species in the~nurseries.
 

Other trends indicate a slow~acceptance of exotic acaci.as and a 
continuing disregard or lack of understanding for the use. of
indigenous species.,While Z.rybhrina and Ficu were planted~~frequeiitl(
priori toproject i'mpl'ementat'ion, theeis,no, interest in procuring

seedlings of these species. This is'probably due to-the,,factthat

theyf are traditionally propagated through cuttings or natural > 

Sregeneration and farmers do not perceive therii~as "nursery" stock,.,The

free availability of fast-growing exotic trees frrn Commune nurseries
 
to farmers, combined with an increasing 'fuelwood demand, ofGituza's'
 
grow"ing population, has led to a gradual~disappearaice of 'anyJ - r~

4indigenous species and partial replacement'by~etics..There fis
 
need for more att~nion to local species,, thei'manage , ent'IaIn'd. A~
multipurpose aspects..The project should therefore consider'a new~
 
extens ion course on proper propagation and',management techn igues~of~'

indigenous trees. In addition live fences of local species planted in~ 

Sproject nur'ser les can be used for1de,ostrat~ion and as a soUr 6fA-,
$rootingstock.
 

http:acaci.as


j. 	 igure 5. Imprb ed vbrietijes of avocado~are in 'hi1gh, demiand- 'wi.th, 
mere o Agent weretherefore trained, inAxe~Th 

Figur 6,Markh'Au',la yc IX, n ndgenous agroforestry bpecies,-ihr Jnthrcropped 1!t1 ozgurnan a~ne~ 
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Tabe 9 	Tree speci~es planted before the projec anaftethe 
~project's first and.,second planting-seasons (percent of ~ 
surveyed farmers) 

SA2PECIES PLANT1IED BEFORE PLANTED DURING~- PLANTED DUR1t, 
* 	 ,7PROJ EGW $STAWD FRST PROJEC-T-7- I-S ECOZMD PROJECT 

(BEFORE:10/85k SEASON 1O/85)* SEASON (3/86)** 

Avccado 	 6: 69.9V~1.7% 	 50.0%" 

~Guava 9.%34.6% 16.7% 

Papay'a 38.8% 10.5% 251.6% 

Annonai 0% 10.5% 3.8% 

Mango 5.6% 1.3% 6.4%J 

Citrus <5.0% 0% 0% 

Jackfrult <5.0% 0% 0% . 

Leucaena 0% 25.5% 5.1% . 

Sesbania 	 0% 11.8% 26
 

Calliandra 	 0% 0% 1.3%~
 

Grevillea 	 34.2% 39.9% 6 5. 4% 

Mcarkharnia 	 38.8% 11.1% 14.1%
 

Maesopsis 	 0% 8.5% 6.4%, 

Pine. 	 <5.0% 9.%1.3% 

IEucalyptus 	 80.0% 39%5.1%,
 

Cedrella 0% 0%, 64.3% ---

Cypress 26.7% 18.3% ~ 3.8% 

Cassia 0% ~ 33% ~ 2..6 

Acrocarpus 0 0 6.4% 

Callitr is <5.0%, 6.5% 0% 

Acacia melanox'ylon 0% 0% '25. 6% 

Acac'ia mnearnii 10. 8% 0% 3. 8% 

F icus 56.3% 0% 
~Erythrina 23.3% %:0 

2: 	 From diagnostic. baseline ,survey with -240 £fariners. PercentrageE; 
rcepcesent_ ll, are who planted -treLSpecies before October '85'

*ELFrom'follow-.up surveys~w i~ 23armer~~nar o 'S t'me 1 86)~
ft 2 1 ' 6's ( an ' 

http:ELFrom'follow-.up


Table 10. Tree. species. desiredi for future pla nig before: the projec
S~and afterth p~jeict$K irst n~eodpatn seasons~
~(ecn of.surveye-d Wrs)nr<''fa~n 

A WA NT EDLFE.. 
'POJECV Rzs IFIRST1r ogAS Niuv* S O t. EJAS 0N 

Avocadow 6~;y2% ; 49A% 60.3% 

Guaa~j 22 1% 6 . 4% 

Papaya 40,8% 5,u77 63.'3V 1 

~Annona, y'52 4 %v: 5% 

~Mango , 7.9% 17.6%~ 21.8% 

Fruit ,Passion 2.6% 1.% 

Jacktruit, 0% 1.3% 0%,
 
Leucaena~ 0% 15.0% g 1*.5%~ 

Sesbania 
 0% 5.9% 5.4%
 
Calliandra 
 0 0<7 ,Al 13 

GreVjllea , 27.5% 5 0.3%'% .... 

Mturkhamia A5.8 6.5% , 10.3 

mt.aesopss.4 
 5.2% 9 0 
1 Pfle . 0% I A 3.3' :2 .. 

Eucalyptus 1608 52.9% ~ 57.7% ;7 
Cedrejla. ... 0%.. 

A41 .0% 


~cypress 15.0% 14.4% 
 9.0%
 

sia .0% 0.7%" 'Cas~ 2..6 * 
Casuarina~ 0% 0 1.7% 3 8%' , 

AlAcr.. rp.s"................ ,i! ii 0%, , : .. 0iIo. 7 i -A 
Cal1.itrIs* 0% 2.0 1.3% 

Acacia melanoxylon 0% 39%.9VJ,A 2 .A 

A ai a' i iW , i =..r 0% 3'. 

Aberia cAA"a fi' f'ArA10%2 
6
 

Spthde 
 I 0% 1.3% 
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4 .Par 161pa'tion in Ag rofri E x ten ion Co6rses 

Another.nmeasure of interes t and 'pari4cipation in 'agrofores try..ahd
ree,,plantipg ,'ctivies'ist' voutrLtednceo xtn o 
c see.tTa)t~e summizes the course part~ic eai6o--by ,the, 231

fa6M iles1 visited dirihg post7Plant'iii follohw-up in th6lie firstyear." 

Table 11.~Percentage~ of farmers'who have taken 'agroforestry extens'ion-,,, 
4- cours'es during the first two pro'ject seasons4K ;~.. 

~COURSE 
PECNT FFAMRS;4 

"1.FreQuency of individual adurae- attendance: 4'4"47>j4 ' 

"Agroforestry awareness" (qou~rse 1) 2.7course' taken 77~>% .(4166)
"Site and Tspecies 4 cho ice" course.taken, (Course.2) ' 64.~1 %(48)

~.Protection,:and 4maintenance" course'taken (Course 3) 412.6% ')
No courses taen ' 7 71,9 4'28.1 %' (5 

4
"2. Composite frequency of courses attendance: "'T" 

Q !44 us 1 taken ~ ~~''~4 (2 1),' 

-iCourses 1I-and 2.taken :'..7 - 4 '451.3,,% 4 (11 
T" 4 "Courses'1, '2 and 3 taken ~ '$ 4~ 11'.3 %. (26)V~~,., 

'.~he was44T ove rall >4tteiidance' s~atisfactory.4 With 51' %4having taken the 
4 ' eh- 4 f~w corsswh ile411P % took, courses on, ;7~ +nd . The! 

fo' 4 ~ore 4 hdntye e'~'ee'a~ t~ the 4t'Tie"of' the~ foll4 owt~-up
visits. 4.'-'14j 2-' 

4in addition 4course attendance, ionitored 4 by total numiber. m 'of, 
pa rticipant~sand by4 4 gender, increased the second 4 t'ime4 'the courses'

Swere' offered du'rinig they low-w&'rk ,,season in August and Septeihber,1986.
According ,to~mothly reports fromn he Extens4ion Agentsj attendanc6 , : , 
range .4 frm1,t'.10 atcpnswt a~ vr of' 34men and 'i20

.'womien per,. seassion'.4 This, period- al4so coincided;with, the. announcemn.
yth'at seedli 4 g .-wre t b sl'Io 4thie ,frs't, i6i 'in e-i chming
 
seaso i 4 th ri' .,eutc s' gie '4,~'me exten
who had , taken 

,courses.'-tappea'rs-,t'at hi~ws'44 'a 44~cesfu v nd s'ion4subs4qunt.,s eding sal4 s rec&'firrned the appre~ciat 4 in~ CoUre a s 
' way o-ricin seedling prices. 74' 4' 4' 

442. Frrcunc and Tye fExenin dm Gve 6 ares n
 

a4n4 Frqec4f xeso PQ2es4n~nee
 

The, effetivnes exeso
of4 esgsofre ntecusscnb
 

monito~"redauthrough the eTv ice ven j toefiiofEtnsiadv famesadmer andr 

dted; h Exeso .A 4 riE'dur'ing::the post-plaining 4 fol'lo 

~' 444 4-.. 4 4444 
4 
4414 ''44"' 444 - ~4'o44, 

http:frm1,t'.10


viis.-This-ecrie 
th reut ofwi are, summinized in -Tablesn~d~,~
or~ iIuva~~~ e& of farmer. comprehension ofh' 'Qus 'subject, but also~poie inomto bu the%COMeec'ndperception of t-'LheAgen~t b' inseI f .cl
Lo .he.e 

k,1-,noedon the form by theAget and the adYice -of fered to1 the farmer. 

~1 1 dvice given to farmiisdri~te ,fir s t,1 tWoSeasone I 

EXESW ADVICE1 

- AVICEPERCENTl OF_' FARmIrps'EX1~$J0N 

Better post-pianting ImaJntenance ~more '59. 3 % (37)K2appropriate agooetyst/pce choicej 
 4949 14 
sholdakee 9.en
ronores 
 I(t/secSh'ulc tp C)Lers'jw'cI~res 12.6 %,":'(29)'. , AA 


ChorrectIpratc slT conservationl 10.10: %. 
 (23)coret planting m~ods anid timing A ~ AAA(21) APractcadeiofl$Lratfoli was given 8.2 ~('19)Should replace dead trees 
A 

.5.2 ~ A(12)4~Should~iprovide agioforestry nodel for others' l7%- A(4)A. 


General. agIronorny advise 
A, 0.4' 

:i In*1iyht of the data 
in Table 12 seveial~functiona:l nferences aboLIL:~: eefetvns fAtnaon Agent traning~and,'couries cai be77',~drawn. Sixty threeapercent of farm,(-s we re'.dv isedto.eitiier'!improve-'
s ite-'spec Jes- selectonand/or part)- _1pate Jjin. the,prpra''
Aex-ten'sion :module. Tfils'-advjiselcorrepnd to, ppropric. tatelom 24
peceL~f
arer ade st n i' n1thaAcroppping"'
whichi tanlate's into, inadequate- particip'atin in1the site -speciesieor poor1 on 

wili give better indications abaut causitive factairson.,a'Sector 


pnod instruction the.prAbth gn Frh!rdt'4 
AI"basis.:However, 1the' urrernt information Isug4ge'sts" he needfoa'moe
 

colicentrated effort inl th isA areLa.~AA' '-A ' 
 '~~--

Po r-un"A~an o'A
i inAlrpp r 24. (5NTabie's o3 treqenctkeof an reltedngrorelstr prblmsrears,'
No~org:thaEen , op Aimen,o r isug thent fland up*6 _(29)ts 

xLbr'erf 'rowsechis/her on seedings'a~c 4.2';A~ '%2i; (5~J)' 

P~dr'unerstndig~ointrcrppir j 2.1 % (56AA74 

i 



Otberadvice,.g iven ~~concerned better larnd-use iaaqmniete
nedfor soia conservation _prac IS,' Itmptovement on rree plaqitinq 

____etod en'tmnn. f edzomng e or ~The 'balance of the remar~ks.
agot_0 by-L 	 '.A906 ddeeasd_ oh fLi~eluctanc e~to p1'ant__

7
add O~iJ~-~tfs~(i~~ ~,-ori cou6iVes, 'dseeI gs stolen fror 
~ f~4~h~ ~ b~e~'hf~br at on,.,,ncluded ~disease polrspsfb.

1. 	', r,' ea',eke fro Inuserleb to .therfarmers, forl4prof it,, and 
~~ ed 11' prod t'ion.A'a~ aitJi~ s

inf61rmatonri 	 gathere'ddu' rco9 

wea6n:t sea! ci nsT ,m .Oi Itha t'cont in Uou s. 

> monitoring:allows, th~e project,.to d irectly incorporate 'r d.'d 'An,~ 
farmeir jpariacipat ion~andy wid r -ad of agrofore6s'Iry &to6the 7 . 4 

%extension pregran through rnodificatonso exeiio rinn n2-Inplementation? emphasis. ~etn~ntann~n 

4.&.2.. 5 Ini Jtal Changes in Agrof~grestrv Rracticesi 

The ut/flity'of, the JfomLinsytmin guiding extension training
and montrn:project imati lutae nTbe14 si 

quniispoetprogress toward ELaited goals. 	 . 

> Table 14. 	Change in frequaency of forestry/agroforestLy practices' 
i-n the Gituza Forestry Project 

PURPOSE/ A P 
10OCATIO.~ (PROM BASELIYNE SEASON4 (FROM F'OLLOW-UP~A 

SURVEY) SURVEY) 

A.\PLAhT1 NG 	 2BEFOREr PROJECT -AT E, SECOZ D PROJECT < 

445-'&--(224 	 cases) (231.cases) 

4-- Agroforestry~ 
In etcropping. 4 . 41.l8>%(92)~::: 83 (A192)AA§_ 

>BoYndary Planting Y60.15 %"(133) ~ i18 '(189) -2 ~ 
- - - - -  - - - -~ -  - 7 - - - - - - - - - -- - -  - - -

Woodlot 48.1 % (154) " 35. 9: (3 

Pru1ttrees~planted
around. homestead 

4 

.67..3 
4 

% (8)76.6, % (177) "~-A 

4Erosion contol- . -. 4.3 % (93) Af 

Inecopig(le crpig ineAr.esd 
 Aut posetrees)
 

4
This ffectopiveym'asg-tsoe(ftealley 	 'itrpesditJups
ctropping, tres)o', T 

included Ain the erosion control category I-However, soil.'.Ano 	 54< 

http:project,.to
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io wspatie in,, te ommnean il.'teproject began.eY 6 &BaI mos tirl t'heher e 'farnerts'reason for~opping
.cr loQng zcnus_
is recogizedas intercroppihg 'or
 
rro
ion coanwtiarolui tee
 

~gS'a;ripi-n L s4,
aswe ittresplanted'-aroun hoetede i~rke'dlyznav inreaoed both" of ed sed1~c~'cz~ .1~~b 
M,,aalaiiIS of a~wider variety of ,e speciebs as welias, the-. ,;r~espqnse, oetnion amessages received through c urses Or'o amr 

a lots~, thk e: 
is interest ing to6<ho te,iiparticuadIi,n:'yew~o adpparent,(.ncreases in 
Thd ecresei &d tradltio nal.type~of forestry in~Gi uza 

agroforty'p r6tices'4iThi ma b'arsl* f-nnresi awarenes ofale ati.. r~ neassin inand. thus point t'o extenion efecti~en-ess., w r ma;"lg~bd1ue to the f act ta fdmr6are -responifd:'t a pbrbe'ved:Y uc'iwoodlotvpotentiaj. cause'd byterfrsainco.moIn t,'hlh

m~akes 1- rge tract& o6f public land uhavaliiabi eflor pi'vate'woo lot,
deve),opnent. 


. 

M~~~s~ t&~t n idev~elopmenLoh and~mon~iitojrin~ design described havebeen treated~ under' c~~i .
~Discusion of Results" and: 4.0O "Managemenht .Implica tions Intial r6sutf rom the~.,first twoN plan~i~g'seasona suggebt ,hadt.temanagem~ent information system;d eve loped .isI sucsfli~rvdnadequa e -and re]~eadhi'nfornjt on'o '6Iu fd& xtes io
d~~~~~ye~~~ gune~ xnsiongroforestrydndai~pe~naih~rb~lpen7aymleotton ind ddition-:th6firstl,_two',rsfu~a'e~aresuls, rq~jy~icating changes 'in',krnowl'edge; a tt itudes*"and,practaces',of Gltiiza farmrn&,dith 'respect 'toagro orestry;r MoreMporit.Otly tc edak.opo h''.Afitoringn'4fra~o system
 
ar povId i'gc n inuou 6 ut a nd',feed ba 6k f r*n fairmersJIt 6 ide~n-s oad i-' e-as~ pr 6 I-e's chang ingrminge'tv evolve 'with 


lad eadicrsin~g 'In'dressure..
 

itmsLb epaof.ht usefuness fion las- inththe system 

cri'Iis Th-nbje't1 agtim6be weeni le'rning,, 

diib~ed thspae wa ,anppi eci1 d1ope a~ th 'the~,,omthe fPrjert ev rnlve sonuy ndbo~ar ~ydii'g0I no an, opet 

t,,- equ re aeast-six person monthsper'yearr o sBtaff tEime fordatamanaen~tsatistical ana.yis-and ~mrtoringofI-experimental
.i.fi J6,nh~eebv the prr'o ch rg d '4 "h this ta'sk must -possess the,Aneces aary 'sk i and~tCa'nin'' This~ case, study fs not inte~nded' to.,provide'the utte solu&tion tol inf6rmation n1anageient~for~ ~~a~groforesry project-deve]6 mein,i~trii and ea~uto 
..;Obv iou syvthe scope~of irformation acq6 tin and 'assmetms be 

41qiitoainn ms 

http:epaof.ht


~pcojec -spec if ic and tuned to the~ knowledge. required t~o a quaL 
gauge xtens ion effectivenesds.a~el 
Jn general, tern1f it is -in mo~st'cases desirable to 'cry'o ''
 
dAfnbstic S'urvey before or at the be'ginning of an~agroforestry
, -exensio',p'rbjec~t in order to assurie participat'i6n of. farrmers at all,~
stages of,'p'oj6ctbdevelori ent and impl~ie'mntation, and t~o obtain 
baseline-informnation against h c pr03~ct,-progress can be mieasured.

Proj~ect~-. oitrn sh rincJude extens on,pe rformne ,1.e
 

~ -1-it as web~a
bUtd1: 6 - ibTidffn -6urv iva2L-d'n;--~~u-toas ,pro3ect

impact orrfarm' productivity and the-,genera~ :e 1 'einj of~the< target
populmation'. Hoevr the thods ddsedto acqiethe ncessary.

pnouationmstb tailoreid to a iven proj'ct'ts obj et ives ;as well
 as -material and prsonn~el reource's. B~efre e
 

~consuming daacolletion~ a strict ireviewr'o'f the inomto
 
~nece Issar hh~asjhej'ts dis sa1a zethe refo re~c
"and proat
e6

ck -iLSf
fing il'eves ~f Iacf ~ es6c't ica &ndaay'2nn a,;eures0en for survey. de'sig,
imatem o and nalysis'l :ad thelab ilify. t'o. 'aift in uthe: sys'tem

mst b fully weighed s~o that in'formation rema~lns 6 useku1
ifnstrument a'h~o a'n i' it ra ive. burd en "or theditg foce 

Another point this case study tries to demionstrate is th morac
 
of ime11ness,in i n form'atilon flo6w t o.'as'surte genuine articilton'
&Pzjt e ople he project' seeks toserve. Extendi'on'eve1dpnt for. 
the Gituza'Forestry Project ,occured ,s'imu1taneu-sly ith,i'formiation
acquisition:i the diagn~ostic, survey was an, in'teg ral, part of' extens~ion
 
train'ing as~ well as the soirc'6'of basline,:informatinTh rject
had- the tie'an~d luxury' of.,putt ing, thefarmer',jexten'sion workers,, and
4 techriipntether -in,a way ' h ich"'al 6w~d !all patlis paiual
proje,ct-management,, 'to grow a'nd learn slml'nosi Uno~ t
~this.is, 'not 'often the cas'e,:ar'd, rarely. is-i'for'ma'tion 'gatheredi_eary, r,enough to either serve aabaseline or understand th'e farmer's needs. 

<The susta inability of~post-proect.effor'ts. depe'nds, on A..dentifying the~detezrmininefactors of...land-use dynamics in a way, whchiopoae
 
,them ian."client-o'riented" extension system. ,All the 'dat'a and

statist'ics are udselessu'nless .they addres's the .sustainab'illty

\questionJ through. the' farnier' pers'pective.' The.' project ipementation'
Sstrategy whc hias:evolved from the;findirigs, oLt 'baselne survey
~explicty aims at utia~iyf poulgated agro orestry~ ,

inter(vent4ons 'at the local llevel.."However, 4ihonly -two years~of the

projectcompeteddit is too earl~ t~o tell ?i'-eth'er. the -described 


sysempu 'a t~in~l~oth&pices in a way 
" 

ino and~players
whic'h'!guarantees this obj'ective.~.>?~ . ~ ,' 

, 

"24u 
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APPENDIX I
 

AGROFORESTRY FARM SURVEY
 

Enumerator: .....
 

Date:
 

Sector:
 

Farmer's Name:-


Sex: Male ( ) Female
 

Age:- year3
 

A. LAND-USE HISTORY
 

A.1 Since when have you been farming in this area?
 

1 Less than 1 year
 
2 1-2 years
 
3 2-5 years
 
4 More than 5 years
 

A.2 [lave you experienced any soil degradation since you began
 

farming here?
 

Yes ( ) No ( ) 

A.3 If yes, please describe the symptoms:
 

1 Decreased fertility/productivity
 
2 Loss of topsoil
 
3 Increase of pests/diseases
 
4 Other (specify) - 

A.4 What have you done about it?
 

1 Terracing
 
P Increased fallow
 
3 Cleared more land
 
4 Changed crops
 
5 Contour planting
 
6 Left the area C)

7 Applied fertilizer/compost )

8 Intcoduced pesticides/fungicides (
 
9 Other (specify)
 



t heaproiate size2, .11:9 Wh 	 of> eaohparce1? 

2. c 	 Palao 'ha i
~*~ Parcel no. 3 h'

~ ~-7 	 ha, 

Eo3 	y 'or yo irfamily.,hold 'itle.to your l~and? 4 

13~Commune 	 ~I Land is- prope'rty ~ ~I1' 

~~ 3 T 	 4TPe isJn -prcces -~ ' , ~ 
iaditional-"' ,,bu~t no legal: 'it!e~44 ~' 

15;'e 0s'pe ct f 

C.' LIN, Qx - STYP	 U 

C.1 Wh icbh proportion ot'youir1and 'is used' fo th olw 
:"- purpbdes ~V~'' v'jv,5: 

Land~~~'a -'-'yp,'P~cn 

'1 ~ -- ll~i-O* 6 30-~ 31 50 
o 

5 
oa 

1 75 475-100~C 	 1 1a Area':surround ' 

Cl P Non-irrigated 
.',.~av' 4 

fcupture "''' Ia-"--') 

"c3-6 Qrohrd~$aated'.a a4 
cultuRred/ntr~i~ 1,(arA ~8, 	 ) 'C V 

4' ' a.' p'a~ yr :I, J,~4a ~ a~ ~ 
'a'' -Impr ve Pastureaa~a ~'a"'~-4 

C' 6a ha r -r 'd-a~----aa~a 	 a''sa' ~ 

D1How -many people-belong; Io'your householag'I? 

1D"'2 F) D male a'dults'>':(> a-'.l5 years)~a~'xa'-a a ~~-, 
aaDa Ma6:e c hil i r6h, ' 51-'a4 y ear sY"a- aFa'a 	 a''4' F' i1e' {Pe6"( 5 14~ year3)" ''a' '-'-a a 

DD1	 9.5 Male infant~s (" < years') '
 

D~16Fmae < 5 years'>
in 	ants' 3 
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D.2 Who works on your farm?
 

Number
 

D.2.1 Male adult family members
 
D.2.2 Female alult family members
 
D.2.3 Children full time
 
D.2.4 Children part time
 

D.2.5 Full time hired men
 
D.2.6 Full time hired women
 
D.2.7 Part time hired labor for planting
 

D.2.8 Part time hired labor for weeding
 

D.2.9 Part time hired labor for harvesting
 

highest level of education?
D.3 What is your 


1 Illiterate
 
2 Primary School
 
3 Tronc Commun ( )
 
4 Secondary School
 
5 University
 
6 Professional training
 

E.1 Which groups/organizations do you belong to?
 

I Commission Technique 
2 Conseil Communal 
3 Conseil de Dveloppement ( ) 
4 Services Administratifs 
5 Services Techniques
 
7 Local cooperative.
8 Religious groups
 
9 Political groups
 
10 Women's groups ( )
 
11 Sportsclub. ( )
 
12 Other (specify)
 

E.2 What is your religion?
 

1 Catholic
 
2 Seventh Day Adventist
 
3 Protestant ( )
14 B.-tint( 


5 Moslem ( ) 
6 Animist ( ) 



4, 	 ;J 

I.I 	 Which. of. the following crops do you4vw rco'-an" fl on 

c fnlsu rrsp t 16n 3a1 e_ 

ned/orghumw~ 

FVegetablf3s,)
Coffee-

)~ ~ 
.(~~~F 1. 8 	 ) ).1'li: Tee,----C 
(~ 

F.I,. ay 'o:1the Cl 

Fan 1 How, of flowitng dometic, 'animal.s do"' You have?) 
F.2.1 1Cows, 

F2.1 .3 Oxen4 

F ;2, 4,.J Goats~ 



~ $2, 


F.'2.1 .7 'Ch'icken~
 

F.-* 1. 5. Sheep'. -~ 

, 

S- F.2.2- flow doi you, 	feed. your livestock?----q -
1O-f'mpa~~ture2 7 4 n- a r 	 44 4-44444
44444~ ~4- 2 -Off-farmi Pasture ~() ~ ~ 4>3 Fodder producead on-farm{


4 Fodder,produced. off farm.--4 
 )~er Fodd~- buh 

i~~F.2.3 Do 4You find sufficient fodder al year rond 
-- 44 

N 

F.2 4 Ifn t wily?

i44~444 
 Seasonal 'f
2	 Iuctuations in availability
-~~~~ I:	 4 ~ x~Insuffic i'nt lab~nd~-4 

W~~~~3 Pan ture, quality,4'--
- 1-444~4~i4~-4Obther 	 - t (spe r'Y),4 4 44 4 	 44 

4 
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*- AGROFORESTRY PAR SRVEY 

' d~f~o1 t hJ eO~i r'Thy"eaason n 

Riiiainy eason Dbry Season 

Rainwar/i d waer; ~ ~ ~ ~ *iL 

G.2 What~ is:,the, distance6 of' your piaywater s drn h 
~rainy season? - -'~~~ 

j 11.Less than 500 M'- -" - ' 

~ 2 500 m -' 'km.*( A *, rL4 

14~3 5 -km ~ ~ ~ ~ ~ * 

5 More than 5 ki 1' 
0 *3 What is~.4th 'dsacoAorp-ni ae oredrn h 

dry season?T~j r ~ *~i~ 

I Less '~than 5'0 0 m<V 4 - , 

2 :'500 mi- 1 kmp,~ V' ~ j ( ~~ 
3 1 24-km~; ~ ' 

14 3 mt,.5 km ? ~ ~ *~~' 

5 Mor~e than 5 krin >'4i4 4)~ ~ 

Ii EN RG 
Ai t3 1 Wha 

4,avt your man ore'~ o.eodeeg for cooking?, 
1- FirewoodP ~ '" A 

2 ~Cha-r'coa 1 V A AA. 

3 Atrclualrsde
 

H12 For; w.hich other~ purposes apart fropi cooking do you use the 
o types~~- -ol ng of fuel"I n your household?, 

Firewood<'v4 Agr Resiaues~ -Charcoal 

2 Beer brewing A (')()I
L 1hing ~ ()C)(e 



5 

Feood Ag r Re51 ~e 5 Cha rcoal 

ashing 

V o is-eposbe 0rfirewood c 1611 ct ion inyo house-pJ d 
1 T e ma)leJoiseho.d~ha~d
 
'.The fem~ale hou5'eol head/ fc ~ 


3 Male ~Cfl.dren
 
Female"chi~ldren~ ~ j 

H o yo Ial~baido ~'w6d
 

1 Collction of dead .wood 4 'I
 
; 3 Cuttingddwn rtpe~ ~ 
4 Purchiase~ 

H 5Wh r u does your firewood usiually come 'from'?-A). 

1 Cwn farrnCm~ J~
 
2 'Other- farriis
.3 :Comniunal woddlot3 
 A
4 Roadsides~ ~C; ""
 

5~ Uninhobited Aand/f~ationa3. ParkIt' > 

6 Other (spec iy).Lf y - >-~~4AN 

11.6 If-you btinfirewood, -f'omoour farm, whc ato h a 

1~i Woodlot" V":-3Q 2W' a:V 

31 Trees; in1 Lhe VNeld ~-~~ 

Fruittres,>K-; 

117o ouexperience difficulties-i-n flndng enough firewood? 1
 

IWOODY RAW'MATERIALS AAAANJAA'

1.1Forwhih o-t~,fol)6 ing purposes rdoA-you use trees and shrubs~ 
as~raw matcrial:?~~>- --

1b -Enclo!xures ~~-A -- ~~~')~ -- ~- "AA,~ 
2 Shade J~ ~- A~~ ~ c~JA(~

3 ConsrcrL"tionA A.()~~ 

5 Windbreaks ~----- ()
61 Tools land houisehold utensil Y' 



1.2 How do you obtain these 


1 Enclosures 
2 Shade 
3 Construction 
4 Mats 
5 Windbreaks 
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raw materials? 

Collection 
( ) 
( ) 
( ) 
( ) 

Production 
(
( ) 
(
( ) 

Purchase 

6 Tools and household
 
utensils C ) 
 ( ) (
 

1.3 Can you obtain enough of ',hese raw materials?
 

Yes No
 
1 Enclosures 
2 Shade 
3 Construction 
14 Mats 
5 Windbreaks 
6 Tools and household utensils 


1.4 Who is responsible for obtainin 


I Enclosures 
2 Shade 
3 Construction 
4 Mats 
5 Windbreaks 
6 Tools and house

hold utensils 

J. INDUSTRIAL WOQD USE
 

Male house-

hold head 


C ) 

( ) 

( ) 

C ) 

( ) 


( ) 

J.1 For which home industries do you 


1 Brick making
 
2 Pottery
 
3 Charcoal making
 
4 Crafts
 

J.2 How do you obtain the wood?
 

Collection 

1 Brick making 

2 Pottery 

3 Charcoal making 

4 Crafts 


J.3 Can you obtain enough wood 


1 Brick making 

2 Pottery 

3 Charcoal making 

4 Crafts 


( ) 
C ) 
( ) 

( ) 


these 


( ) 
( 
( ) 
(
 
( ) (
 
( )
 

raw materials?
 

Female house- Children Other
 
household
 
head/wife


( ) )( 
C ) C 
( ) ( ) 
( ) ( ) 
C ) ( ) 

( ) ( ) 

use wood?
 

Production Purchase
 
(
 
C 
( ) C 
( ) 

for your home industries?
 

Yes No
 
( )
 
C )
 
( )
 
( )
 



a-c yo 1 nted and r ised tre5 onour, far m? 

wy2:-,I~ f no 

~ N0e tree avc il abIvad b~
 
3 o otime, for. tree planting
 

5 Trees&hay1ow, priority,,~ 

K.3 When did5 you sart pl~anting: trees on your. farm 

I"'4 Less thtan 1yeca' go ~,:~P~~
2 1-33years ago , '" () ' 

3 35years "agoA """ '> ' 

N 5 10 y~ear- ago, () '"'A 
5 ore t han ten yearz ago () i " '-'' 

Seera14generationsno -a,, o 

K.4Wher~e on you rn~ did yu pattes 

1 On uncultivated 2and 7> ('Y'"'

2 0n pr&VloLaay, cropped l1andw'
 

S3 on :,boundaries,~~>~
 
4" Ar' dd -homestead (L

5 Amnong. crop5:' '' 

0' t h________________f_ 

K.5' Wh ch tee species have you planted and,'for wh~at purpose? 

6toos_ med ii'ne, 8 'windbreak; 9enclostures; .10=orname-tal' 
1sale,.12=other4(specify),' '-4 

K&5. Cypresas~'4r' 
K. 3 Gre v i1ea~ "~"' 

SK.5 5' Aoado 
K,"-' 6 Papaya 

. ,

-44' 

- 5 Euph'orbia' ~"4--444A---"
K"5.8' 81ack wattle ~~~ A7~J ~ 4 "~"~ 

K,-5. 0O Ma rkha a~ -Va 
K5.11 Erythi"na ""~'"~W" 

' 

K.~5'4 4 44' ~ 

4C4 
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K6 o'~ ma y" ree5_ofi each S'pec ies,_ ae,. o ndow 'n 

uiberPla ted Number-Died 

'K.6 E p<~~?1ramf1u s 

K, 6 13 e ile 

K.6.8 BI. Wattle "jcA ~ I 
'K 6 1ua.Ficu ypt9;A_,' 

K'.7' - 11 Erythrina ifj
 

K 6-. 12 ~ ~
 

.7 flowdi you1 otayinsedeoi-seelings of eah peces 
1=3eed~~~~* coleto;2selnnrcie rmComlne ct .nrey 

3=e d igl'r m ot e ; f o te r r' -r~r5'a u a 

regenea~i~n
l pt,

.7 1 Ec Yu 
~K J.2Cyrs 



K"I' ye, kqiic indi1genous trees 'd have-an~d what 'do you u' 

6 o1 =mdiin;8=winIreaks 9=nlsrz 10zornretl 

-9 -,l
K(C 

fv K .9 7 - -7 

~K.10 Wo u1d you like,to plant~ more trees 
Ye,,~-'C No"~CCC~'Y" ' CC ~~~..C 

K. 11 1r yer, which speci--s would you iCke 'toC plant~ and for whatiCC.~ 
purpose? 

CC~CC~'C.CCC 

1,N'rewood ; 2=Codder; 3=food; :lconstruction/arpentr;5C=tibers,
6=,tool~';7:rnadicine; 8=windbreaks;,9=enclosures, 10=6rnamntals;*~~ 

-

H rsale, 12;other (.pecify)'; U C,- 'CCCC~. 'C 

K..1Eucalyptuis 
'K.5 2 Cypreii CC'n' 

K.5. It PineCC " 
K .(<I~51.5 Avocado - '. ( CC((

'5'6. Papaya CCC~C 

K 5 CEJphorbia~ C CC CC~ 'C~',C( 

KCCC'5 101 M~'-CCCC"CC 

5. 11 

YK:5 :,12 
ErytbrinaC 

- - - -- - - - - C 

C' C CC . ' .CCCCC'CCC. 

''ICI~C~~~CC 

C 5 1J3 'f 

K, 1' 5 Th.5C 
4 

CC.CCC. 

K'CI 2 If riot wh~.4y? C' C-ICCC"C' .i~C'1 C 

1 1-hve Cenough trees "C">'5)~'"""AC C 

2 ..)o not hve enough land,(~').
3 -The 1,eed" ings :do tiot grow well () 

5' Seedllngs are Ceaten' by aniralC~.-.C(C)~6 _CTreds :att'at pests and animals )*~-.'
72 Other~ (specify)z. 

C' 

C' C 5~ C t " ~~~~~~ CC'C "C~aC I'CA~ ~~~~ 3iC"CCC'~ICCC'/C (C' i 
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K.13 	Would you be willing to pay for seedlings of the desired
 
species?
 

Yen C ) No ( ) 

K.14 	If not, why?
 

1 Not common to pay for seedlings
 
2 Not enough money
 
3 Trees have low priority

4 Other (specify)_-- - - - -- - - - 

K.15 	If yes, how nuch would you be willing to pay per seedling for
 

the different types of trees? 

1-10FRW 1 -2OFRW 21-30FRW 31-50FRW >50FR(W 

K.15.1 Fruit tte: 
K.15.2 Firewood trees 
K.15.3 Construction/ 

( 
( 

) 
) 

( 
( 

) 
) 

C ) 
C ) 

( 
( 

)( 
) 

) 

K.15.4 
carpentry trees 
Other (specify) 

C ) 
( ) 

( 
( 

) 
) 

C ) 
( ) 

( 
( 

L. SKETCHI OF FARMI 

Please 0,4,a sketch of the farm indicating the location of the house 
and othcr uuildings, the different tree species and their relative 
density, a:n weli as any soil conservation measures. 



- ------ 
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AIP~A X I~I . 

NOTE "'EL 0W QUEST10111 WHICH,PROVIEDTO 8lE ,DIFF1 CULT TO ASK- OR- WHI'CH 

TRSP ,0i~DI~ HAD DIFFIC JLTY ':111 UNDE RSTA DII!NG 0 RAIISVIWE 9iISG G I VE 

Y 4 

Ct , y oie ntz (q3 t es Iiti a o n u mb er ) 

C'the'rcommcrt nd suggestions forbimgroving the wisinntaire:n~ 

Intrvidew Duration:C'he~spndnts 
-, - '~ K. 

4COMPLETINGTHE I11TRVIE ATTACH THI FOR TO T- ;~RNTO H 
QUESTI"NNA'IR 

4-"~ <4 J4'4 

l 
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APPENDIX III
 

TABULATED RESULTS OF COMMUNE-WIDE FREQUENCIES
 

I.RESPONDENTS CHARACTERISTICS
 

1. 5_U (240 : 

Male 

Female 


2. A"J (240):
 

< 25 yeairs 
25 - 314 years 

35 - 44 year'., 

45 - 54 years 

55 - 614 years 

> 64 year-:; 


Mean age: 41.3 years 

3. Levliof education: (240)
 

liiterate 

Pririar-ry choo1 
Secondary school 
Prcfe';sinnal training 

I4. Rc ij flu.tellif (234): 

Catho!ic 

An I m i., t 

Prote 1.ant 

Seventh Day Adventist 

Moslem 

Baptist 


II. LAND USE HISTORY
 

1. Length of time farmed in 


<= 5 years 

> 5 years 


the area (240):
 

87.5 % (210) 
12.5 % (30)
 

5.8 % (14) 
311.6 % (83) 
20.0 % (48) 
19.1% (46) 
11.7 7, (28)
 
8.8 % (21)
 

55.9% (134)
 
42.1 (
C101)
 
1.2 % (3) 
0.P) (2)
 

58.5 % (137)
 
24.4 (57) 
10.3 % (24) 
2.6 % (6)
 
2.1 % (5)
 
2.1 % (5) 

20.0 % (48)
 
80.0 % (192)
 

2. Incidence of recognized soil degradation (238):
 

Yes 73.1 (174)

No 26.9 % (64) 
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3. aydnptoin oLL_L ii. L.Wa (A of total of 174):
 

Reduced woiK product-vity 96.5 % (168)
Lo:ss of tp',oii 63.7 % (111)
Increased pe:sts/di :;eanes 42.7 % (74)
Dryness of :oil 0.6 % (1) 

4. Action tiikia (K of total of 174):
 

Terracing 22.5 % 
 (39)

Reduced tillage 
 57.2 % (99)

Increased fallow 46.2 % (80)

Change of crop:; 78.0 % (136)

Left the area 4.0 % 
 (7)

Strip croppinf,, 15.6 % (27)

Application of compo:;t/dung 54.9 % (96)

Pesticide,, fungicides 0.6 % 
 (1)

Better timing of crops 0.6 % (1)
 

11. LfAN:DOWNERS! I P 

1. __Q . ow (240):
 

No iand 0.8 % (2)
One plot 42.5 % (102)
Two plot:; 27.1 % (65)

Three plot:; 15.8 % 
 (38)

Four plot:; 7.1 % (17)

Five p ot, : and more 6.7 % (16)
 

More than one plot 56.7 % (136)
 

2. .t - ..L __Q {[ (240): 

Q: 1 ha 32.1 % (77)
 
1.1 - 2 ha 28.3 % (68)

2.1 - 3 ha 
 17.5 % (42)
 
3.1 - 5 ha 14.6 % (35)
 
> 5 ha 
 7.5 % (18)
 

Mean: 2.11 ha
 

3. Utleitoandi (240):
 

Yes 
 82.5 % (198)

No 
 17.5 % (42)
 

4. _a&&n.frno intte (% of total of 42):
 

Commune property 7.1 % (3)

Tenant farming 7.1 % (3)

Title in process 23.8 2 (10)

Traditional (no legal) title 62.0 % (26)
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IV. LABOR 

1 . Iurabe_ -Doptein housiehold (240): 

1 - 4 38.5 % (92)
5-7 33.9 % (81)
>7 27.6 % (67) 

Mean household size: 6 persons
 

2. Lmzlrber ofpeoole wokn n th fam (240): 

1 - 3 
 48.8 % (117)

14- 6 
 19.2 % (46)
> 6 32.0 % (77) 

Mean: 6.3 people
 

2. L±_Qrs_: 

Only Family member,,; 
 73.8 % (177)

Full .1time hired labor 5.4 % (13)

Part. t',,me (5;eal;onal) hi'red labor 	 25.4 % (61) 

3. ,_ _ 	 ions:
 

, 39.6 % (95)
(c I:'Tchn Lquer 0.4 % (1)
 

n , Cormmurn, 0.0 $ (0) 
n d,' D6'.'-:bopp rr.ert 0.4 % (1)
4 (r't de Cel1ule 
 2.1% (5)
 
rv : c e T 's;lirl i qu *2,; 0.8 % (2)


Coopera v e: 
 20.0% (143)
C,I:I U.,; grcu :; 0.4 % (1)
P 	: 4.ica a:;1:ior at ions 0.4 % (1)


c'.m rn' g r up! 
 0.0 % (0):',por,': (-Dub! 1,.7 %(4) 
i b i na :nfcr'maI credit association) 444.2 % (106) 

V. FOOD PRODUCTION (2140) 

croc 	 percent. consumption sale consumption 
qrown only (%) only ",%) and sale ( 

Deans, rea::, Ioy (239) (98) - 58.8 (141).6 140.8 
Corn 96.7 (232) 62.1 (149) 2.1 (5) 32.5 (7 )
Sorghum,Ecusine 99,6 (239) 33.3 
 (80) - 66.3 (159)

Sweet pctatoes, 95.9 (230) 54.6 (131) - 41.3 (99) 
po ta to(!:-

Bananas 89.6 (215) 
 7.5 (18) - 82.1 (197)
Manioc, taro 83.0 (199) 36.7 (88) - 46.3 (111)
Coffee 43.3 (1014) - 43.3 (1014) -
Vegetables 140.0 (96) 22.5 (54) 0.8 (2) 16.7 (40)

Tobacco 	 26.3 (63) 12.5 (30) 2.1 (5) 11.7 
 (28)

Peanuts 	 23.7 (57) 7.9 (19) 0.4 (1) 
15.4 (37)

Fruits 	 20.0 (148) 10.8 (26)  9.2 (22)

Tea 1.7 ('4) - 0.4 (1) 1.3 
 (3)
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Mean distance: Dry season: 0.73 km 
Rainy season: 0.89 km 

VI1 I . HOUSEHOLD EJERGY 

1 .rincipaI enervy source for cooking 

Firewocd 

Charcoal 

Agricultural 
Dung,, 
Kero:, e ne 

2. Ot.Lrbe_ 

u; e 

Ironiin, 
Beer brewinv 
[.:,htini, 
fleati nr 
Wa;:;hn) 

Ch: Idr n 

Other 

• E:. L _Lmc__ 

Collect;on or 
Cuttnrig tree 
Cuttinfi, down 
Buying, wood 
A:rkinp neghtu; 

5. -I fL _ 

Own farm 
Other fa r:'; 
Communail woodlot 
Road nia e _ 
Unrnhabited land 
From neighbors 

residuet 

of corbustibles 

fi rewocd 

33.6 ) 
70.0 , 
15.& 5 
61 .7 " 

2.1 % 

3. [i u; ibrL _Ly__L_fi ewoQd 

1ale hou:;eho d head 
F'eraleIhour ei,c d head 

( 235): 

dead wood 
branches 
trees, 

(234):
 

6. Eireosarcity (230): 

Yes 

No 


(81) 
(168) 

(38) 
(14p) 

(5) 

coi eLLon 

(210): 

97.5 % (234) 
0.4 % (1) 

18.3 % (44) 
0.4 % (1) 
0.,4 % (1) 

(2140): 

residue3 char-coal
 

- 13.3 ! (32) 
67.9 % (163) 

5.14 , (13) 

37.9 Z (91) 
-

(238): 

66.0 % (157) 
55.0 % (131) 
57.2 5 (136)
 
0.8 % (2) 

60.0 , (141) 
36.2 % (85) 
67.2 % (158) 
10.2 % (24) 
2.6 % (6) 

69.2 % (162) 
35.9 % (84) 

1.7 % (4) 
1.3 % (3) 

30.3% (71) 
2.6 % (6) 

27.8 % (64)
72.2 % (166) 
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3. First tree plantin (215):
 

Less than I year ago 
1 - 3 years ago 
3 - 5 years ago 
5 - 10 years ago 
More than 10 years ago 
Several generations ago 

7.0 % 
13.0 % 
12.1 % 
20.5 % 
22.3 % 
25.1 % 

(15) 
(28) 
(26) 
(44) 
(48) 
(54) 

4. Location on farn (220): 

Boundaries 
Among crops 
Around hormestead 
On terrace 
On the hill 
Previously cropped 
Uncultivated land 
Grazing areas 
Other 

land 

60.5 1 (133) 
41.8 % (92) 
39.1 1 (86) 
28.2 ; (62) 
15.9 1 (35) 
14.5 1 (32) 
11A, (26) 
5.9 , (13) 
4.1 0 (9) 

5. L_; pec'es piante (240): 

species mean number percent of 
respondents 

all 

Eucalyptus 313.9 80.0 0 (192)
 
Euphorbia (hedge) 75., . (102) 
Avocado 4.9 59.2 V (142) 
Ficus 23.1 56.3 n (135) 
Markhamia 16.0 38.6 0 (93) 
Papaya 3.6 38.3 , (92) 
GrevLllea 6.1 34.2 1 (82) 
Cypress 15.4 26.7 T (64) 
Erythrina 6.9 23.3 1 (56) 
Black Wattle 55.5 10. % (26) 
Guava 4.2 9.6 % (23) 
Dracaena 5.6 1 (13) 
Mango 5.6 7 (13) 
Vernonia amygdalina 5.6 % (13)
 

less than 5 % Citrus, Iboza riparla, Securidaca spp., Senecio
 
stuhlmannii, Jackfruit, Rhizinus, Solanum, Callitris, Mulberry
 
Jacaranda, Pine
 



6. cf ( of total of 227): 
Species fire- fodder 
food construct, 


wood 
 carpentry

Eucalyptus 97.4 0.5 
 0.5 99.0Cypress 
 29.7  - 15.6
Greville3 
 31.7  - 29.3
Avocado 
 -
 - 99.3 

Papaya 
 -
 - 97.8 -
Euphorbia 
 33.5 
 - 0.5 19.2
Black Wattle 
 80.8 3.8 
 - 50.0
Ficus 
 37.8 8.1  15.6
Markharria 
 38.7  - 44.1
Erythrina 
 44.6 
 - - 1.8Guava 
 4.3 
 - 100.0 


7. 
 o' seed/seeclings (% of total of 217):
Arig-n 


Species 
 collected, natural 
 nursery 


regeneration
 

Eucalyptus 
 34.7 
 63.8
Cypress 
 12.1 
 83.3
Grevillea 
 33.4 
 48.1
Avocado 
 15.9 
 83.3
Papaya 
 43.0 
 31.3
Euphorbia 
 22.7 
 0.6
Black Wattle 
 66.7 
 -
Ficus 
 28.5 
 0.7
Markhamia 
 42.6 
 13.8
Erythrina 
 89.5 
 7.1
Guava 
 12.0 
 56.0 


fibers 
 tools meaIJcine 

- 17.2 -
- 78.1 
- 86.6 _ 

-

- - -
- 2.7 -
- 15. -

8.9 76.3 -
2.2 73.1 -
- 75.0 12.5 

- -

other farms
 

10.1
 
4.5
 

21.0
 
3.8
 

28.0
 
77.9
 
33.3
 
71.4
 
45.7
 
8.8
 

32.0
 

enclosures, 


windbreaks
 

6.2 

2.4 

-

1.1 

95.G 

23.0 

26.7 

7.6 


3.6
 

sale
 

6.3
 
1.6
 
1.2
 
6.1 
5.4
 

-

_
 
-

2.2
 

L3
 



X:I. I101GENOUS TREES LEFT 0'. FAI-I 

1. Trees lef: (232): 

Yes 
No 

78.0 % 
22.0 % 

(181) 
(51) 

2. Pee (232): 

Erythr'na aby rilca (Uruko) 
Verncorr aoygdalina (Umubfiizi) 
Acaci sieerlana (Umuny:nya) 
r.vziru 0sp. (Tbibonoiono) 
Ficus spp.
icsc-,a hoc :i: (Umu~enge) 
Entada abyssinica (Lmusan~e) 
Solanun; aculeastrri (Umnutobo) 

Albizia spp. (Umusebeya) 

36.2 
15.9 
15.5 % 
11.6 
11.2 % 
9.1 

5.65.2 

. 

(l) 
(37) 
(36) 
(27) 
(26)
21) 

(!3)(12) 

(11) 

3. Fr2__ (% of total of 181): 

fire-
wood 

fodder food constr. fiber 
carpen-

try 

tools medi-
cine 

enclo-
sure, 

wind-
break, 
shade 

crop 
sup-

port 

ferti-
lizer 

sale bee
hive 

Acacia sieberiana 
Rhizinus 
Vernonia amygdaiina 
Erythrina abyssinica 
Entada abyssinica 
Acacia hock:! 
Ficus spp. 
Albizia spp. 
Solanum acuieastrum 
Combretum spp. 

88.9 
85.2 
81.1 
65.5 
92.3 
100.0 
61.5 
90.9 
91.7 
95.0 

-
-

1C.8 
1.2 
-

4.8 
-

-
-

5.0 

2.8 
-

2.7 
-

7.7 
-
-

9.1 
-

5.0 

22.2 
14.8 
27.0 
4.8 

15-. 
4.8 
11.5 
27.3 

-

50.0 

-
-
-
-
-

3.8 
-
-

-

-

16.7 
-

10.8 
67.9 
23.1 

84.6 
18.2 

-

15.0 

-

-
-

67.6 
21.4 
23.1 

3.8 
-

8.3 
-

-

11.1 
7.4 
1C.8 
-
-

7.6 
-

25.0 
5.0 

-

-
25.9 
2.7 
-
-

-

-
-

-

-

8.3 
-
-

2.4 
15.J 

-

18.2 
-

5.0 

-

-

-
-

1.2 
-

-

-

2.8 
-

-

-
7.7 

-

-

-
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APPENDIX 2EV
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APPENDIX V
 

AVERAGE PRICE FOR SEEDLINGS FARMERS ARE WILLING TO 
PAY
 

(from 76 follow-up surveys, January to 
March '86)
 

SPECIES 
 AVERAGE PRICE (FRW)* SAMPLE
 

Eucalyptus 
 2.5 
 35

Grevillea 
 2.6 
 17
 
Cypress 
 4.3 
 11
 
Leucaena 
 1.4 
 6
Cedrella 
 4.9 
 6
 
Maesopnis 
 8.9 
 5
 
Markhamia 
 7.0 
 2
 
Sesbania 
 2.0 
 2

Pine 
 3.0 
 2
 
Avocado 
 5.8 
 28

Papaya 
 4.6 
 24
 
Citrus 
 7.2 
 11
 
Mango 
 6.0 
 9
 
Guava 
 4,6 
 7
 
Annona 
 10.0 
 3

Passionfruit 
 4.5 
 2

Jackfruit 
 7.5 
 2
 

* 1 FRW 13 approximately 0.01 US $ 


