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ANEX tANIEOOI A"''A" 0 A, AAAAAA TX A~OIS, AND I USE 
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A~~~~~~~~~~~~~ ~ M u~F~W WAI4U~~ Wn A2 ND* ). nA cuts~'~ 

~ ~to ~ ~~nraig ~ Uuk4',Uo~~agoni~ ~ th ~oli rdal ~ ~ ~ ~ . ~ A~~~~~~A~~~~~~A~~~~~T N LSS07AC 4s~A1 XA n~Q g g g~ gatOZ 
between-annual~A cropsE~ anFORpe reulEl to~~proid a I a afhmulch for t 

crops
grown in the Allays.,
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wood stems. of th lacan aeco-cdfrmth 
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ofmedatamnt
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Ditit whr 


cropsD ac~miroh
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on a Ae# " & A4 at~ato 

h.olardr o§ W..eP 

arte therefoe simulaed f r f~ 4.4 
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* y'Assumptions 

leucaena hederow land use se mpadbon of tha fxrzer..s 

resources in the Ith and vihoit: had+row, systm --iz ed' 

:'Inthis analysis. it Vill be assumed that th. existing land"Uo will 
basia ; tozf,form the +furthet hederow situation. The appliation 

of artificial fertilizera asan siter ttivitnon-agroforetry technology 

has not been considered because 0f ts rather higb cash requirements 

Traditionally, tialze anid beans have been intercropped tvice a year to '~ 

most of the zemi-arid aroas oa h(asks District, Yed lcut 
'4' from one season to the 'next, as well as from one yar to tbe nx, -- ~ 

mainly because of low, and arratic rifl.The '~rg esnlyil 
is estimated At around 800 kg. pf umuiz and 200AS .01obeansca r.,
it is not expected that these yields viii declim much 'friher, ufn~.T 
the nutrient statusl of the soil as woll as the rai awat-to coutenit 
are already nt a ver y l avai. 

The introduction of a leucaena hedasirov, system within tho;Wmec arM bqaaals 7 
field All reduco the 

: 
S4-4 for cropping. TheArea available n i804, lost-tot5043500. -4+Annual crops d~p~nds on .44.4 .4 4­the spacing between. the hedgerov a velI++It4 ++++the4+++width of ++such-+.++rows.i4, Torrts'+++ ++++++ + +++++paper + +,--A. i/+ + , + : . Indicates that wihin4:: sertain 

limits, n narrower spacing leAds to bettor overAll results per t a .'++ ;++++++-A2 -meter spacin .4-4 . t...4 ~beteen rovss 44'++++++++1'4' .4' ;:'-o .- bee a~s- fo...i i" 
*4Torres.++++4 furthermora,+ ++ ++ assumd i +~t'iK..4 of4.4+40.754+sk .-44 

4

" + / 44-!+++++++ -'-+ +'-:i', i~ 4.44 w sia 'Aii?+4-4 4++++++++ + ++ a hedgerov~vidth oeor1ti4'++• + ++ + ++ : ++5* +-+ -4 + + ++ 4 4"+ 

has been increased to I motor to Account for' t6e increased coopcitionk --­
for Moisture betwotun the annual crops tndithe hadgerova to the **mi ­
arid areas. 1therefor,at thii 2-Meter spacing, 502 of th. told area 
will be used for hadgerviamid the isailing Sol for.'Vite sAM beenea " "" 

B.fecause of the emi-arid conditions :it vat asumed th-at the -hedprove
will he established ith '~edlig 'r nete- sa'iACing) . -

-4 
ro ''vc '-'-4* 

of one fifth of tho seedlings is assumed to taksr Place, in thes second 
.4 

4'*' 
-- 4-.',--. 



* The inta Vharves 
Sand the first crop 

_ihe,aecond-year. 

is,Xpet4dt- tQa-kepAe$.2 1,8~n 'vIiI as~ftiIr t 
to benefit A4 the iefor e secondmai e/b~ans~alxirtur 

rom hno the, hedges-ar- lopi~.d -oyr~ix-snh 
until year,.O vhen they ae asumed -to have losttthoir viler andM have,~ 
to be replaced b~y nov rows- or by a newly~do",oped, technlogyr 

The topping is.aaue to take plte2t eks before p'aring 'and 

planting the landw1th .aiL:#snd beants. The branches would be spre~ad .>,
in the'alleys and thli oe c~pnn'ousld be 'rmvdjutpt 

plousghing and be used for fuelwvod, The, rmainingi .Alrvady 4ec*4*$IPnS. ' 

leaves and small twigs would bepoge Uoholto a4diiiutrionts. 

forae be 4,50
k&haa
 

Foty peraasu oth, tdry matter roducstso wood 
hsudtoA be usdfohumiwd~ W kS pertropcsa 

Thereaiinofxt pe cen leaf an
iswan maera 
dave anterodunctoneto bu .5.Tesaoal 
N intheoreesiatdAtxQo okgha ha4~ 

T effecnof the gny Nmatte conil of s nnd[ 
hoee. eeal tI ismdta h fetO'adn,

lowui.~ Tobesemay bnfitalvodm the. .oni kgP,,bser er6 

fis nsacta ro lwtseason h onwrds I& co 

4~~~o the redaunin acreage. tI laymas~a n sal 

2opoenWI 
stor e4k.r 

br"Aw. asmaal, 
rdcd rai-

Israh
 

trhO );e 

d'>. ffeti­

r1M.wc 
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u rbtasei eep j, siae 

~~ L~bour a'nimsaterial inputs requi red, ohsse.wr ro~~eiae<> 
and partly derived fr=u literature. ______________ 

The grahioaZl dlpZoya (printout 1) produced by KULB5I.Illustra the 

diffevences lInlabour use ~and flow of net revenue of the two la&$us
 
*systems. i.e. traditional'maize beans (maodel1 ) and the lauclan
 

~~ hedgerow~ system (model 2).
 

Atile the first year shows ainegative balance ot~the lauc~eP4 hed.'arov
 

*system, labour use decreases and not revenue flo increases afte.10ts >2.
 

nitial poriod. This reduction In labour is m.nycu~db h
 
greatly reduced labour requireuients for fi1el4 preparation snd woodiunls
 

... since only half of each hector* to cultivated. :Furthermori., lopping
 
ofohedgerows wich req~uires additionAl labour, taken place In a ported
 
when dem&and on labour for other uses to low,
 

Since all farm resources were coated, the not revino. floyi~sho'ul not he. 

itrpreted as a cash fleo4. 

The following three tables, I.e. pusa ourmes pitu,2 
labour rvqu~rvmnt =.d ot (printout 3) and MWwav ,~s.C (printouat 4) &~~~ 

give a detailed account of all Inputs and outputs~per hectorIe for bOth th, 
new And the old land use systems. .* 

The nuxt twoprintout$ (5 and 6) show the noet presenxt, vaJue of the two 

s ystems at varying rates of discount as well asunder difto onti" 

Assumupt ions with regard to In/or decreases In sssund costs -nd, r~eiwes.4 

The printouts show that the N.I.V. for the 1ltucena hodgero itytdowa 
4 L all 4 discount rate% is almost doule that of the tiradttio"Usmii.!, 

*beans mixture. %van If a 20% reduction in gross reveues and$a 2 
increase in costs Is assumed, the, N.P.V. of the new land U14 sys teall,~ 

is still 251 higher than of the a~izo/beans mixtur . 

Th snsivity of the N.M. ofathe laesoana hedgerow syjstem to, hn~ 
.' in som of the earlier assumptions ws#4 also teit*d,2 

http:ohsse.wr


Viro t, of all, a noet model (no 3) was constructed for a leuc W"n /mr 
beanx bedgerooi aystem In which the bean yieold in,the alleys Is assumed 
noti to increase sa a result,of the, leafy mulch'..i.e. bean production, 
100 kg hae seaion. for a period Iof 10 1yaIis. The N.PfV. is of this 
model at differen~t diacount i1,ces att' prosented inprintout 7S whtile 
Graphkit, Another micro 'compucer program, was used to plot the N.P.V.'s 
of the 3 po-iels ac different discount rates for a visual comparison 
(prin~tout' 8). The. three curves illuotrar. clearly that at each of the 

* 	 ~selected Aiscount ratesimodal 3 results InA significmntly htghar 9.
 
*than the traditional unaize/beand mix~ture (model 1).
 

The sensitivities of both model 2 and 3 was 41*Q tooted for assumed
 
*changes in the organic N production of the as "a s chang s
Wgorsrv vel:I 

In the conversion rate of organic N into maita. 

It ya4n Compu';d that the N.P.V.'a ofth obodoli dropped respectively 
by Kabs 1,459, 	 977, 716 and 537 at discount rates of 8, 16,14 on A2
 

with each drop Inmaize production of 100 kg season (2um dtscoumats4 
value 100 kS maize minus discounted harvest labour coat 100 kg maiso 
from second otseaoo scond year untt. 'IcAr 10). 

Based on these duclinea in the 14,r.V., the break-tvin organic NprGoductIin 
And convoraiou ras ware cot4)utad for model 2 and 1Sat different racee of, 
discount. (Bre.7%k-1Pvtn is used here for that orgeele Rtproduction cr that w, 

*conversion rate ac, which the N.P.V. of model1 2 and 3 equal the KW.P.V. of
 
mode1 1). 

Table 1I ReSUlto bX~aak-'Va alal$e"ModL S andr3 

Diacount )rek-von oryanic 14production (1)Bzeak-'vow conversion rate (2f) 
i rate Model 2 Model 3 Model 2 Plode 1 3.' 

8 8.024.2 	 '2'2
 

* 	 16 11.1 27.3 3.0 7.4 
24 14.5 30.7 3.9 8.3 
32 1&5i0 9.3
 

(1) 	 at a conversion rite of 13.3 originally assumed production50g 
1ha Seaso	 . 

(2) 	 at an organic N production of 30 k& ha 1Season ,originaly 

assumed conversion rate 13.5.' 

,A* 



Scarces t.I o th f tih
 to 

V. per betri wht IS adqute If'led(a 

.<', ;' : tI~:e trli . hrol7:mos:C : limiting c inth or N.F.V. , wer Als com ute per 
:~~~~u i of draugh aiim po anA4t4 u o4h 4 . e pert m, - y., :, ; : : :th cAet o r than:Iticm.lc the thvdoure 
 sytm ha ~In~ev thudto ma 
 t 6* theasen 

an y., tho
* the and lecan hegrwsse hitoe
a omklr som atini calredour wth the.IdPrprtation ofrte n 

(eeI) ime theof aadr an malwn a4rdecnathe~bpower aoso
fi Y n An d n. . .4 .i . ..........
hedgr systm adto beeimulaed
)Jand are al~r~o comp#tjed pr
 

(t120Sedlisn vre,
rie at ary~lw levelp beas oan
KJVo
 
subid an-ayte (hil. anima pwer .c oae.ba,. 2)ho ed ISIn 

lower theopoiuctdae n tge 

0aa tad andi,drNgh Thev reare 4 ,S d.uT. if as 

,an quitem tM~siorey awtome. 
* ~ ~ i ca beeurargthed a abedlburtor 
n the fstditnal
 

bean0 . ~~~mayoybtaied f f r es.e u e o e f so n S lt p 

aroumnd someAearl eteblidytes.
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Sil A 'negat Ive im'act, an the beans and maii a 
(ii production myoccur' < 

or ins act.populatiowi 	 causeda~ rh ajan 

9'On the Ote h~and,' th qdgerows may also Iavouar che annust
 
crops*by creAtiLng a better microicl mAte, In the allays.
 

Nevertheless, the snystem seems promising enough end eho.Ad,.thoreforo, 
Us, re'searched so as to pass a more objec tive judgeme nt on itwth~1 an77.. 
'ex poate anaZlfe'r. 	

7 
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~MCROP. luc/~a izwboa N(foel2) AREA thITI,Hactare 
-TOTAL -P"l, :'H I'S ! J5LABOUR C- -PV A 

: 

NET' REVENUE'~S(LABQUR ,$UR8xlb.2') 9 CASHK FLOW 

435,3 25 .20: 15 '0 5 0 O23j '3 

lib: I++ i 4. 
+ +:'++< +:+"+ 

*&3 It...... +.. 4ili1:.**j 24++s, s'* +.++.4+.++ 
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' 
9 iV ....+4+++4tI 

-1 ------- -. - ­
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AREA UNIT# H4ctare 

TOTAL LABOURYANERVNU
(LABOUR HOURSelO**2) E B CASHL FLOW 

'* !Y YN ( If +v eo if -vs) 
35 30 25 20 15 "510 5 20 25 '0 
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CROP 'lauc/maizrbwan (model 2) AREA UlN1Ts Htrz 
F'i to it 2. 

E S TOTAL. 
A 0 FERTILIZER~S CHEMICALS OTHER MATERIAL 
_R - -PLANTING WEE1 YN~ 14 .""* vARIABLE 

COSTS. 
;s~~ oh locz6 a sh lo sh lo sh lo sh la sh t 

0 11 15 g0 0 150 0 0 0 0 0 0 0~ 0 5 200, 440.00 
2 15 90 0150 0 0 0 0 0. 0 0 0 1 40 290.00 

2 1 15 90 0150 0 0 0 0 0 0 0 0 0 0' 240.00 
2 15 90 0 1r'0 50 0 0 0 0 0 0 0 0 0 240.00 

3 1 15 90 015o 0:50 0 0 0 0 0 0 0 0 0 240.00 
2 15 90 0 150 s0 0 0 0 0 0 0 0 0 0 240.00 

0 4 1 15 90 0 150 50 0 0 0 0 0 0 0 0 0 240.00
 
2 15 90 0 150 0 0 0 0 0 0 0 0 0 0 240.00
 

5 1 15 90 0150.50 0 0 0 0 0 0 0 0 0 240.00,
 
2 15 90 0 150 50 0 0 0 0 0 0 0 0 0 240.00
 

6-1 15 90 0 150 50 0 0 0 0 0 00 0 0 240.00
 
2 15 90 0 150 50 0 0 0 0 0 0 0 0 0. 240.00
 

71 	 0 0 0
7 15 90 0 150 50 0 0 0 0 0 0 240.00
 
2 15 90 0 150 50 0 0 0 0 0 0 0 0 0 240.00
 

8 1 15 90 0 15050o 0 0 0 0 0 0 0 0 0 .240.00
 
2 1590 150050 00 0 0 0 0 0 0 , 240.00' "
 

9 1 15 90 0 150 50 .0 0 0' 0 0 0 0 0 0 240.00
 
2 15 90 0 150 50 0 ,0 0.0 0 0 0 0 0 240.00
 

1 1o 15 90 0 150 50 0 0 0 0 0 0 0 0 0 :240.00
 
2 1590 0150 50 0 0 0 0 0 00 0 0 240.00
 

CROPs malzebgan (Msodel .1) 	 AREA L*I1HC'r 

11 30 180 1 300 0 0 0 
 0 o 0 -,0 0 0 460.00
 
*2 301to0 1 300 0 0 0 0 0 0 0 00o 0 480.00
 
-21 3010O 1 300 0 0 0 0 0 0 0 0 0 0 480.00
 

2 30 to 1 300 o 0 0 0 0 0 0 0'0 0 0 460.00
 
31 30 1O 0050 0 0 0 0 0 0 0 0 0 460.00
 

2 30 0 
 1 o300o 0 0 0 0 0 0 0 0 0 400.00
 
4" 1 30 100 1 300 50 0 0 0 0 0 0 0 0 0 460.00
 

* 2 30 180 1 300 50 0 0 0 0 0 0 0 0 0 40.00
 
5 1 30180O 1 300 30 0 0 0 0 0 0 0 0 0 40.00 
2 301 0 1 300 0o 0 0 0 0 0 00 0 04 40000 

6 1 3016 1300 50 0 0 0 0 0,0 0 0 0 ~400.00IS 
2 301IG0 1 300 50 0 0 0 0 0 0 0., 0 0 '480.-00 

7 1 301IS0 1 300 30 0 0 0 0, 0 0 0 0 0j,400.~f ' 

0' 2 301t t 300 50 0.0 o 0 0 0oVo 0 At40. 
81 30 180 1300 50 0 0 0 0 0 0 '0 0 0 480.00 
2 301IS0 1 30050o 0 0 0 0 0 0 0 0 0 490.00 
9130190O 1300 50 0 0 0 0 0 0 0 4000
0 	 0
0 0 0 0 0' 40.00

102 301IS0 1 300 50 0 0 0 0 0 0 0 0 490.00
 

30 1 0 1 3 0 0 50 0 0 0 0 0 

101
*2 '30 10 1 U0050 0 0 0 0 0 0 0 0 	 0 480.00
 

(Dy tMJLBUD)
 

Explanatory 140t082 

- planting columnx contains maixe And beams sed vnluod at Sho. 5 and lOAS
 
* - toIleucaena oeedlings tn+;uICIiqlant !++Mode too,.+
othei in units otof 1000

veeding column contAins dra f t animal cost; physical quati t oo 

. ,small to be printed (0.5) 

Or' 	 + .. 
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CROP;ieuc/m~ai ebear ...........
. . .- .ctv,
 AREA UNITs 


~jA AS -- - ­ -
 -
 -
 -

E fL' A D 0 U R 

- - - -


R U 0 I R-
V Y A

E S P P W ,,F P P FAMILYfL A 0 U 
L E 

0 k~~s JtLLAST.,.A 0~ Rt 
 -R T R R ER N P T LABOUR SUP-D 'T 'r N .wH V S L i*****. PLY - -----...HIRED FAMILY TOTA 
LLAUA 0 R2 
 h m! r 

1 320 72 216 0 0168 0 0 0 0 
 0 0 
 0 807.04
2 64 72 120 0 016.8 0
2 1 0 0 0 424.00
0 72 120 0 0 1613 , 0 0 0 0 440.46
0 0 360.O0AO 
 0 0 74.40.
2 0 72 96 0 0 224 104 
 0 0 0 496.00 0 0 
 0 5$,9 4t A0 224 104 0 0 049-,00 
31 072 96 0 


2, 0 0
0 72 96 0 0 224104 
 0 0 0 496.00 0 0
4 1 07296 00224104 0 5.
0 0 0496.00 0
2 0 72 96 0 0 0 1.*4
0 224 104 0 0 0 496.00 0 
 0 0 515.84~
1 0.72 96 0 0;24104 0 0 
 0 496.00
2 0 72 96 0 r 0 515.40 0224104 0 
 0 0496.00 
 0
61 0 72 96 0 0 51564
0 0 224 104 0 
 0 0 496.00 .0 
 0 .O1.04
2 0 72 96 0 0 224 104 
 0 0 0 496,00
S71 072 0 0. 0 313.84
96 0 0224104 0 0 0496.00 0 0 0 
 15.64
0 72 96 0 0224104
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Sensitivity Analysis 'an Discount Roites 

0 Discount
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0100 .15687. A7 12337. 85 
16 00.Q 10499.69 221t1.50 
24.00 7655.74 2079.31
32.00 570e.23 1947.93 4 

Internal Rate of Return is greater than 100%.
 

Sensitivity Analysis of Cost% Andl Returns 

in sh at 12.00 psarcott per ann(uo*.SNPV 
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Interntal Rat& Wf Raturn is gr".ater, than 00%. 

>4 -- Sensitivity Analyst* o4 Costs and Rstuens, 
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