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Tab1la~ Annal tmbtir supl an deadiPnnua
 ~ Malaysia '(in atMpplyn idpn inMnisla 

* +f. + +++;+++. + :,++++ :M + N il+i '+)7+ 
A ;++Tro'jct'bd--- ProjecteJ

Pe rf6d "~7'>aeaetibar- s 

-c 5mptidon produion d' IC 

*',. 

1976 -1980 j-2-37 9 71119198 98 2.86 6-74 -0 11986 t990 3.79 6"'11 U 1991 1995 2 .3 34-93 5.344 
1996: 2000 6.29 
 0.9O3r 
2001 -2005 7.71 5.34 ~,,-2.37

206-2010 
 ~ 9-43 5-34 -4.09 

Source :Freezaillah b. Cho Toom,(j) 
The land required' to t~eet 
this poctdshortfall 'Intimb~er
is estimated at arnund 175 000 hectares. Freassllah ,(2indicatea that prelimiinary exam tnatjons have shown tathere is aufficient land avala~b. 
 in the proposed tfrmitvnfL
orest. Etates for this purpose;. ' . +A - JAA,; 

The Forest nopartment, Is presently uning 3 species :for theprogramme, I.e. Albisa faloataria 
Goolima arboea4<and
Aoacia amangium,lvhich are all grown in ahort rotations'-'
(15 yearx), 

I-

Over this rotation period th 'estimated~timber production'-
per hectare in 280 MW, i!e. 200 trees at 11-4 M)[each. An 
A 

~aditinal50 ' iobtained fron
A -+ +: : -
. . . 

thinning duwring th,8U+++ ::+,
year . . ++ ++ i.;++:%+' :++,+t +5 ++: 

++?Of the rotation. The ex..plantation-price of ISjyear
old timber logs was

Y++,++++'++ ; + + A,+ 

assumed to be. 161, Whl the' -ycar: +i + + + :;+ +:Zt f +::
A V' + + + ++ ? :*..old++++.he!logsa d{+pwereq ir+d+ +i:+ A;+5+ +: t + ++' ;r +++ ++ ...... ......J'-'++A' :Y?:+ ..''A+ vaIlued at' 70%,"i-e.;MSi++++ ++ 113.1/+:++e++ +'+ +: +
.Ae +d+ + ~ ~ a l+:i++ +++:nUn ++i7qi+0O0 : 
., 

h +ta+i' +
 

*d*....*...........Most of the plantation work' is carried out by local contra. ..... . . . ' . , '.A- -'-'i Ate'.-'+:+
. ... e ; Tip,. i+!++)~~f+
 
+++:T: :++
f~i+i++ + +~i+' a~l1+b +
++ the o!+ s++s i++++h+i: n +Afd'+
eooi nlsso +


ctors, who charge about MS 2 ,50?perhectare'to the"F.D.
,,s ...a +# ++ Foes+:t E ~e''cacbsso
t e s 

+ 

. f o 
+ 

t h l *' u r O a e ' ... . + ... + :+ + ,+++:A + . ,lA'S 'A'.!(+++:++++++:+ +++++
+ ++++ 
 : ++ + +++++ +::++++i+++
A A h '+i+++++ ! ++++++'A++++'' , !+ AA + ++ ++'++ : + i +++F r ++ + i'+ A++fN%+++ ' + [ + ++..+ + +++ +this modellt+ in prenented..in+ Table+ +!2..(3).A7.++++ +++++ .. A.+, Ai+1+. .1',AA+ " + -1 , ': '+ - .'A i"' +i + '. AAAAA+++ + ++ a++rm++ 
-i:'I 

... 'At!++ . + .. 
++.e ++:,+ :+ +++ + o :+'o A' ++ +'A A'. ,-A+ ' A 

. 

-':It Is interesting
+ 

to note that A' A A'.A+the Interni-ate of rettkrn .. ,based on the data of this plantation model I,%an high,1aA26.9%, which Is higher than that for some of~h eena
 
crops in th(-.area. thprnia 

.: 
 ... 



.. .. ._ _ ._ . , . er .. : . , VP -
Table 2' Timber plantation model Area Uni ti hectare 

0 Variabe Costs I----- R t u n a ~ Y a Total --------------- ,- Gross ---------- / &um'of Net' 
L' s _Labou Labour--.-- ater Ial rotA I Rev-.....-Nt--- N. R. Prew*"t 

aaCosts - Costs Costs onus Revenue 'days .Valtues 
~rn day%' M$ M$). JR$lp1 

1 1 65.00 n~85.00 1729.30 2314.30 0.00 -2314.30 -35.60: -2066. 4
 
2 1 3.50 ' 31.50 86.00 ' 117.50 0.00 -W1.50 -33.57 -21&.01oU

3 1 4.00 36.00 86.00 122.00 
 0.00 -1Z00 -30.50 -7246.84
 
4 1 IB.50 166.50 156.00 322.50 0.00 -322.50 -L7.43 -,1.

5 1 0.00 0.00 , 0.00 0.00 0.00 0.00 0.00,2451.0 
6 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -2,510
7 1 0.00 
 0.00 0.00 0.00 0.00) 0.00 0.00 -2451.00,


I 12.0O 0 a~. Oif" 60.00 169.00 5650.00 5482. 00 456.83 -237.71'9 1 0 .00 0O'< 0.00 0.00 0.00 0.00 0.00 -237.71<
10 1 0:00 0.00 0.00 0.00 0.00 0.00 0.00 -237<71
11 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -27 
12 1 0.00 0.00 0.00 0.00 o.0o 0.00 0.00 --237,71>(13 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 23'27.,71j14 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00: -237.71,
15 I 16. 90 151.20 85.00 236.20 ,4S080,00 44843.80 2669.27 79W .10 

*3.2.. Potetntial -Avt aft'pre'ottit petva 

Since thpi- i~s no defi.11 t. pfilicy yet is to who will. bo-r~
ai owo I 4 nVrouted,,to participate in an agrofor tr'y ahoso' 
In the 1or'oNL Rc,,vtve, It Is diffticult. to/Jetermine.,the11withouL" income orf the po tental par jt ants. 

It seems appr'opriatn, theretorot Londicate t t hree 
dLrroront t-ro~s Income* categorlos utad to classify
viLlagers in Ma1aysi:ir.L 
t.ow 1ncoo $ 5O0/month*, >: 

Medium, incomr M$S 0 0,0/ot
High income H$ i 0O0/month 0 

Many smallIarmetIs J I In y . 

ospvviI1Iy whiuen thoy do ntt own land (leglly. the 
L1%h L ic at ogory, ' 

tin mitos cmpLoyed In th-j area ustially earn awAlary
]esm Lhan- M$ 500/mbnth; howovar, they arc often provided '7 

with houtisng by th ic ning compatty., rthrmro., many
L r thenm supplement thoir income by 1ilgal smal!-Aala ' 

4. "WTTII" SITUATIN)N 

4.1. Designi Cons idatinnI 

In trying to ideni(dry appropriate agrororestry siystems, 
the Collowing considrations had to be taken into account.
 

"It' Is undei't- oodI that this gross income includes food 
; producnd (or home,consumption

; /. " • . " - . .. -+. . ,.. ." +, . '. 
+/ ""L: .+' :: : +. + + + ::. + " . ++++".: -: ++' '+:: ++ +'.'++ +,=:''": r ;' ' " ' '" : "+:++:'++; '+++ .....+ " J;'' + J, 1'" +'+U,+ 

' : , + . + +, -t:: : + , / ; + + : + +; . , + ' : + + : + r + ;+. : A ++ + ++ . : ,:++ , ; .: p ,: 

http:44843.80


F.)D. raIns legal owner of the Forest,
Roeaerve land; . 

Tt-lnuse systec hasIT)~~~ -- to prodhtcosti4mber'~~insotLoa-6s
 
iii) FarmerA, Are not Allowed to grow permanent A 

trecrops;', I 

IV) Cassava Lai not.) alie Ora4~ escr 

.Thu
V) lan6ci'usv sysntema l prevent *oil~ 
9' cro~Lon;
 

v) Lathvii r'qutirmentx Abou Id not exceed 1.5 
nan ycars. 

Furthermore,. tho-Limbor quality O oViatrtrea species
will generally f'all -dramattca'lly if(spacing at planting
timu Is4 Incresed t~o impruo 1.Im ,rcronp na posibiJlitit
(increuu-ed tpern(.inE1 arching). (3).atd 

Two,ot tho-tree, spocios tused at preAent,. i~e. Acaias 
,;-d c olti, do have A rather dense canopy and are,
therefore, unnitabU tor mixed agcrororvatry. systems
ospecially when plnted at the Apacing uised in the
Comupensatory Plantation P'rogramme (3,x 3 mtara). 

Albizza faLcacaria, on the other hand, hbasa fairly
light, canopy' and may, therefore, ba considered t'or. 
mixod agrorori~try Aystents. l 

4.2. A Mixedi y;4*oforntxry Stem BAsed on ALbissia 

Taking into account Clhe desIgn objoctivon spelt, out In 
nnction) 2 itswt,.1 aA Lho domign constraInts 'Indicated 
in nction 4. 1, tho Loan proposnd the following mixedI 
agrotforoxtay sy#~trin.
 

Year 1
 

Clearing of' lan~d aand planting or ALb i a Ca 
Jw*LAotaria at, a 3 by 3-metiers Ipacing. ' 

60% oC the land area to be interpLanted

with annual. crops, i.ep .cilly,, bean -and 

. cabbage, 

2 Sowing of' improved shade tolerant graase*

under tre, e g. Braauiaria 1.tiiforaws. 
Calopogoniwa. 020rutfuas. 



-- -------- 

Table 3 

Y a 
a a 


& 
r n 


7 
8 1 
41 

. 6..1 


10 1 

'711 1 
12 1 
13 1 
14 1 
15 1 

A 


* 

Total 

Labour 

.
 
dlays 

2.70
1 4 1 

20.70 

.9,s 

1:30 

0.00 

0.00 

0.00c 

0. )0

16.20 

A' 	 ;, 
 F )'A

0''0 

3 to horo 	 Sheep rearing on the improved Pasto'rer a period
of'8 years at a dlining stocking rate (in 'eweequival"ents) i-e. 10j,9-.6,,$87, 7 6, 6.S,'5.21.
 

11 to 1-5,iAlbizzia trees only. 

system will repeated on an annual basis 

aicontinuous supply 

Such a 	 be .'....ur 

of timber an well as a continuous Incometo. the rarmers.3. 51 3 qqp t 

Input/output data or the model 
were partly estimated by
the team 	mmber 
And partltw ibcrivod from the l--t-raturo
collected during the miar(in (4, So 6, 7o 8), 
A ummary table of 
 .
the mixed model giving Labour Inputs/
coats, material cosas, 
gro'as and not revenue, and the
 
net present value at 
a 12% diueount rate In presented
in Table 3 .
 . 

Mixed model traws/sheep Area Lkits hectare 
5UNMARY 
 R E.ULT
 

*Variable Cost* /------\ A at u r nis 
---A4 ross' WAS-----~ tietLabour 	 Material Total, 	 Ray- NetN.R. 

Su 
Prea4,n t,Costs Co:ts -Costs, enueo Revu0S. 	 a o Valum0$ MIS 0-6 a$ a 

10.30 2 4 -177.412 .9 8 7 :42 2 14:32 139:1.2) 1213.2 -3.70 -4.07 .10O 
: 592 78 4 +0

1630 	1613694 3024 3 6*0 0166. -9.04 -*71 
43.20 	 269.76 72.96 9270 " 13O.4 90.77
.


11.70 9.06 
 19.76 460.40 440.64 33B 950.00 0.00 o.oo 
 A0 0'".oo: 7=35*910.00

0.09 0.00 
 0.00 0.00,0o 
 0.00 	 29=0361
0.00 0.00 0.00A 0. 00 0.00 0.00 23,M 910.00 0.0 O0.0 0.00 
 0.00 0.00 203.601151.20 95.00 236.20 45080.00 4484'3.80 244 7 1284 

It shota Id be noted that this net prosent value ou dh 1Ipi1)grororostry modal. La considerably higher 	 ed 
an Croim &lnbvthe i ' plantation m'del. and since each model re~qu I rem the'same amount.'or' Forest loserve Land to produice, the pS'oJected amount of'
timber, it may be concluded that the productive tone of the
Forest Reserve Land as a wilo would be higher with the =tied
 model than with t'he timber plantation model. 

: :,:. : . A, -A A1 

,l:(%A' *: , A A::L 

http:4484'3.80
http:45080.00
http:6.S,'5.21


4 .3., Zonl Abrofov.estj, Syste, basjd on Ao .g A .:?or 

Since-a mixed agroforestry y't 
 e 
" "n a r , -la,fo "AcaGme iI I M nandto hold: ei:n::: . ::j 

g oo•mt ,I t w a s o ud -I nde hgni t1aoi tn sto d. j i , .h 
requirod to moot hopQ1ated7li n~, 
that dist~inco* betwee~n tr*g 

, strips should not r.xceGIMO:t e b.imeters to na r~ or-a ,o-a piam50 avoideriosion, Ma oIn only The latter, aosucptlonvalid~if th'e agricultural s~trips~ ale Used AN
Plasture.
 

The fOllow: g model 
wax propnsed (I hectar). 
Year
 

I Clearing of 
land and planting Acacia or Gmelinu
at 'a3 by 3-meter xpacing an halt tht land (O.Srtg'le , 'Ca ssmeda;heC r
are) a least," twiOce theOOlet,
 
Planting Of rowh Of Er~thri,,a poeppegiana aloasj,the boundaries 
negative 

of' the tree zonea to reduce theof'rect upon the tiLmber. traos asb wellas to provid fodder- for animals.
 
Intorctropping 
 the true zorse with chilly, 4vAnarid cabbag3 
(60% o the arova - 0.3 hectare). 
Cropping the 
agricultural 
zone
and cabbage (75% with chilly, ho
b"
of the area'  0.375 hectarvaere
Nome ottsips 
are 
 uncultiated to avOiW
oon n). se r igoud 1). 7", 

Figu'o I First year overview zonal 
agrorory Nystrp 

trezone
50 m Intrrpo
3x 3m 60%
 

S*.. ... . . . . . . 4 * . . . . K.. P O6 'Pi a i A lt 
5O m 
 figr IcuIt itraI zone ICropped 75,9 

T 

100 ms
... . . .
 

Sowing of' Improved pasture fit the agricultural Atrip4
3 to 15 Shoop rearing no he improved paxttirr and
Erythrina loppingsO

I The Erythf-ina will only Ifo lopped on the pd,%Lure sidc, t.'epollards Cacing the timb':. Zone will becompetition required for 

1Lort to provide thpgood forms factor growth or' thetimber, tirees. 

2 

4 



--------------- 
--

S3tckingrat
t (in e
~over time due to IIIacting or 
:itorost tonn d emn 8i8. 8im 


i; Tabio 4' It. is inberestj to 

Pe roit; a " '('r"hp
rlaud .rr z" Iodl.a t a a em a:O "et1delRoe r~ci~idt itaI6.5,:6.0,h's 5m0, 4-5l.00
wuldc require, twice sIe Anine.......
tlp~ amount 'at' 'Frs Reserve Ltcr a4scociared to the nI).%r(1 of- the pIan~aLozfo modcl, to prodct'. 

add tiOnlil 4s t Rescryo Lad i% rather.. Low b..a.. the','mea~n anual IflCI'Orunt at' logged-o.~.vore.~it u' ~tjeajat only 1.41 ml ovor C.hv SS',yoar rotation pocriod (2).TIore1ort,
7. 
 productiv use 'o
as%a whole the Iorct Reserve Landwouid be~ higher- with the zonal1 modjelt han withthe, mixed ar pintat~ion model. 

Zonal model trees/sheep .Area 

* 


rTdb1P t 

Y a 

a s 

a 0 

r n 


1 1 
2 1 

3 1 

4 1 


5 1 

6 1 

7 1 

a 1
.9 1 

10 1 


1 

12 11 

13 1 

14 1 
15 1 


S U M MAR Y 

Variable Costs 
Labour tiatorial Total 

Costs 
 Costs 
 Coots 


m 
 o 
 Ms 


1780.42 1800.48 3580.90
69.75 
 43.00 
 112.7n

204.75 
 1540.67 
 1753.42 

249.75 
 181.32 
 431.07 

171100 
 99.63 270.63
162.00 
 95.94 
 257.94 

162.00 
 92.25 
 254.25 

207.00 17.33 324.33144.00 
 83.64 227.64 

144.00 
 79.95 
 223.95 

135.00 
 73.80 
 208.80 

17.o 
 67.6n 184.65 
108.00 
 61.50 169.50
99.00 
 -55.3S 54.353 

165.60 
 91.20 


.5 W IflI AND "wi rlIU" COMIPARISONl4 

5S.I F-rom thm, 1-ot niry bo pairlmrrmt. 's 

I.I5, Thi',mt.t i, .
 
! aMixed' Ity-SysIt wI as.issoml that ti rarmer who
to lrttrct'op and keup sheep bet wenbe, emplayt' at.he l |Ietia wagti rateiI 1w land 

biuv. isdv( 
nvLwol'k. 


liti

and plant. and 

t wilw:q+t!vJj
hl. dlir
P6jtrp f rom the . 

lt A78, 7.$,<7 1, 

e 

Units hectare
R ESU LT S 

----- R tGross --- -

Rey- Not 

on~us Revenue 

at 
 as 


3604.49 
 23.59 

0.00 -112.75 
0.00 -1753.4. 


803.40 
 372.33 

1527.80 
1257.17

736.30 
 476.36 

1422.30 
1166.05 


3509.40 3165.071293.30 
 A065.66 

617.3. 
 393... 


Total 

Labour 


days 


197.02 

7.7: 


22.75 

27.75 


19.00 

18.00 

18.00 


23.00

16.0O 

16.00 


.
1.00 

1.o 


12.00 

11.00 

10.40 


1185.50 
 976.70: 
 65.1 ;!,4013559.0s 374.05 218.0 :c.141L 
1005.00 
 633.50

470.00 69.62 2769.4622
,315.65 
 29.69 
 '2834.21
 

u r n a 

N.R.?, 

days 

at 


0.11l 

1
 

-77.07 

13.41 


6.16,

26.57 

6489 

136.48
66. 

24.3e 


256.80 2378.50 23331.69 
 1278.09 

mange O ht trees. A cotractor wIlltO raisrt,
he tedin
Lgs and to eonisrwt tho rtndIt is envisagod that, sch An
. Opproach Vo I 

UO ofB-- HOC~ 
Pr-v'.nt
 
Valuws
 

. 1. 

21.06.
 

-1336.87
 
-100.2t
 

-366.90~,
-17j.1
 
4031a
 

169.21 12074.50
 
2201A5
 

71M37
 

R~int Of. viliv.
 

-
 -
' 
art, givenl th o 
the Aihi*ia Lret, will 

by th F.D. t 

http:Pr-v'.nt
http:23331.69


'eult in a siaying for the F.OD becauee t, contractor'
. 
norm.l overhead cot. will be lower while aL the same
 
time the weediing costsi for the first year will be 
eliminated since farmers, are asnumed to take care of' 
the woouds through their annual crops. 

Table s5 maries the annual flow of coatys and benefits
 
of the forestry component in the mixed agroforestry model,
 

Table1 FD component 	 mixed model Area Units hectare
 
S U M MARY R ESU LT S
 

a. Variable Costs a-. -turna ---- 0--
Y a Total \--------- ---- Gross Bus---.--of HoNt* s Labour 	 Labour Material Total 'Rev- Net N.R./ Present 
* 0 Costs 	 Costs Costs enu* Revenue days Values
 
*rn days mfs M* mo MS 	 so
06 	 as
 

1 1 59.00 	 531.00 1212.30 1743.30 0.00 -1743.30 -29.54 -15U6.31 
2 1 3.50 31.50 E86.00 117.50 0.00 -117.50 -33.57 -1650.18
 
,3 1 4.00 36.00 86.00 122.00 0.00 -122.00 -30.50 -1737.02


4 1 18.50 	 166.50 156.00 322.50 0.00 -322.50 -17.43 -1941.98
 
5 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -1942.9 
6 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -1941.6" 
7 I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -1941." 
a 1 12.00 106.00 60.00 168.00 5650.00 5482.00 456.83 272.11 
9 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 272.11
 

10 1 0.00 0.00 0.00 	 0.00
0.00 0.00 0.00 272.11
 
it 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 272.11
 
12 1 0.00 0.00 0.00 0.00 0.00 0.0.0 0.00 272.11

13 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
 272.11
 
14 1 0.00 0.00 	 0.00
0.00 	 0.00 0.00 0.00 272.1


'15 1 16.60 151.20 85.00 236.20 45080.00 44843.80 2669.27 6464.92
 

Acomparlso,, with Table 	 2 xhowx that the sum or the not. 
present valise per hectare Increases from NS 1,95$ to " 
M$ 8,465 becAuse of the previounly explained'deocreae, 
In cost. 

It can furthermore be computed that the coa,. of productlon 
por m of sawlog (discounted at 12%) would be reduced fr u. -

M$ 9.15 in the plantatLonrmodel to M$ 7.33 In the mixed 
agrororastry model. 

It may thoreforv be concfudcd that on the btals 'f the 
assumptions mentioned above, the mixed model satisries 
the F.D's objectives and is worth considering. 

* 	 5.v1.2. The zonal agroforestry system 
It has been assumed that farmors who part~icipate in the 
zonal system will be employed at the official wage rate 
by the F.D. to clear, plant and manage the trees on half 
of. the land. Clearing and cultivation of the other half 
will be the responslbility o the rarmers. It Is furthe-. 
more as8slmed that the roading cost per hectare does 
not 
decreaso and will be the responsibility of the F.D., who 
will' use a contractor to do the work.
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1 ~A summnary of costts and beInarits1 of the t'orest~y 4almpor~nn
III the zonal model is presntad in Table 6.
 

Ta_, oo o 

r S .U M HSMARY 
a Variable :7Co-t-
Y a Total 

a Lebour Labour 

ac 
 Cote 

rn dayu 


1 1 
 29.75 267.75 

2 .,1,75 *1.7 

3 1 2.75 24.75 

4 8.75 78.75 

5 0.00 0.00 

6 10.00 0.00 

7 1 0.00 0.00, 

8 1 6.00 54.00 

9 1 0.00 0.00 

10 1 o.0o 0.00 

11 1 
 0.00 0.00 

12 1 0.00 0.00

13 1 0.00 0.00 

14 1 
 0.00 0.00 

15 1 
 8.40 75.60 


Haterlal 
 Tatal 

Costs Costs 


ms
 

063.00 1131.75 

43.00 58.75 

43.00 67.75 

78.00 156.75 

0.00 0.00 

0.00 0.00 

0.00 0.00 


R ESUL T S
 

;------~ 
G a 

Rev- Net 

anua Revenue 


0.09 -1131.75 

0.00 -3e.75 

0.00 -67.75 

0.00 -156.75 

0.00 0.00 

0.00 0.00 

0.00 0.00 


30.00 84.00 2825.00 2741.00 
.0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 000 0.00 0.00 
42.00 117.60 22540.00 22422.39 

a Unit: hOacttar
 

r ns
 

S o Not
 
N.R. Presont 
days Values
 
mm, 


-38.04 -1010.49
 
-3. 57 -I 7,332' 
-24.63 -1lO3.= 
-17.91 -1205.16
 

0.00 -1205.16
 
0-00 -1205.16
 
0.00 -1205. 6
 

456.83 
 -90.12'
 
0.00 -98.17
 
0.00 -98.12
 
0.00 _61
 
0.00 -91 
0.00 -9 ..
 
0.00 ?9",12
 

2669.33 3998.37,
 

A compiltrisrl witt, jTijjllt 2 showx a x~halp dvcl ip ill thleflOt pr'oNmit Valu,I per UtniL -piroa (i laild tr thr V'.D0.
from M$ 7,9S5 to MS 3,99S," IIowever sicr twie 0* d~~VtIei Is relqtiret~d to) produclo the £amr tiallit ty. or'
timbe,', total tirL bonefits-i
modl,] 111'r Alifhtly igL{hOr 
L the F.D. from tho xoi,11

thanll 'rOM ,he li)An 0i,.
model The Me psoi(hiution Cut or JawlogaA (ditcounted at 
 "
 12%) fa1In idightiy rrov MS 9.15 to m$ 9.0. 110weve,thi si virg;it t.h cot. of produrtion pjer -la'ay b .
01'Cnut. by at dctreaue 
beca .s,.t 

Ii tht- '(-P1llt'AtiA6 pril t' s4awio~-to" .ln'rI~d hanitage li.ncteN twth rrto h'rt. thr s41m iamOt, or 0wood). T port ion
par m we'teutiLm'A~ojtl aound M$ 0.075/um' /km (9). An iill averilge hae lag. dtat~mne. ouf;Aay 30 'kas would therveor,
i'.ro' 1,,c i,.lnage coAt by MS 2.25 ml whic1h would bo 
C"l'icilt, tO 10$0.4 I/al) (10counited . 12% over 'a ISyoJr period. An lncroaAe Ill averag hAUlAge disLaic, of
about. I1 km would therf'forv otset cllv ;$ 0.15.

gdkllu made, on Ohi cuo.-ta productiont ex-planLation, 

i :.);:
 

i! 

. ... :V
 



:rom5 -'2, the a rmer's point ol' view. 

Th' ,mlxed atzroforestry system 
T'o farmer.'s net benefits from the mixed agrofo Dests. modtd , 
are derived from 3 dif'orent~ activities. 

a 15-year period; '

*ii) Crop activities during tile rir~t yal-, 

III) "'Livostock actLvt~es Vrom year 2 to year' 10. 

A stmmary oe the number of m-days per yearstm,,,on.tiiri 
activity as well as Lh net returns to laboor (grosi reVt4+n4u
 
minus matvrial coAts) are proaiented In Table 7. 

Th" whole farm moder,i.e. 15 hecLaregs, show a gradual 155e45c ,
in the! total returns to,family labour mainily becautiv tho i'aratir 
koops increas4ing his fl>ck of sheep. 'The flock rtoache* i ti 
mlaximum. capacity. in year. 10, i .e. 53.1 o wes arid roman# t^ 
from t-he,' on. Af'ter reaching this ulze, no. further [ntittintn 
in buildings is rtucuired, thuis increasing the annual incone 
by M$ 383. No puchaso o,- anima.ls Is roquired eith,, the 
" takes car O,of' this automatical.ly.
 model 


Aft r year 15, tho Annual roturns from forestry lIbo-+r wi"l 
drop from H$ 986 to 644 because the t'armer only need* to 
replant, the ,'oretry plot, el iminatig th labor input
for land clearing (36 man-days).. 

-Although the from modol comparovs quiLe lIncome the *.svomiray 
with, for nxample, A mint's Income or M$ 3,00 to 4,6001 
yoar, sceurity of income from the agrotorotiary modol vill 
probably be loss becauso the foarOes uset- lb tiot a Vage
cainor btit also an enterprnour ass4tining ri. wit)) th 
cop and sheonp enterprise. Also, doiring the fXir t. S.yr,
kncoome from the agroforertry miodel will be io* thot that, 
from a rogular mining Job. 

It.should bv notod, utrthormore, that th 'abour requitr.. 
mentsoftthis I S-hectaro reirm model exceeds tho, one-mAn 
vepitixvalnt, once Uhe farm gets into a Stoady mtatv (Around 
year, 10).- Such a problem may be overcomeo by onaging
otherc family members in the l'aria work. H~owever, ttiis 
may ~Carry its cost If' suich family members are Already, 
gaifully employed elsewhere. Anothor Aolution I to 
"ctplo a whoph.eri o,look after all ,%heop on .a..mr. 
a communal lbasin. ",Fach farmer would contribute to the 
wages of th, shpherd In relation to his/hmr pArtl r 

the, total ,;loc,; fl 

http:automatical.ly
http:anima.ls
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Although on paper thsmdl 'estoprovide'a reaanab2lygood income,.comparable 
to the medium Income category.'t ~ 2adoptability will depend on whether 'or- n there are farmfami'lies which view their present income position (level 
as well as security)as Inferior to the one offaered by
this mixed algroforestry :)sauem. 2 

' : 

5. ZonaIagrofov stry.,systam 2
The per' hectare. income. (returns tofamily taour) of the 
zonal agroforestry model are pr in Table It

sholde ntedthAt tabour activitjea f'or the F.D. areless than in the, iixod model becausa only half' the A1reais used for tree cropping. Labour input ror the cropactivities nre higher- because or' a larger cropped arra,but also because labour input for clearing half the 
land will have to be borne by the rarmer and io theretoreallocated Lo thie crop activitie . Labour input ior *hep
roaring also increases because sheep are keptuntil year15, and because additional labour is required to topbranches from the Erythrlna rows. 

2' 

The income from the 15-hectard farm model over a l5-year.period Is presented in Table 9., A comparison between the,mixed and zonal farm model sown a significantly higier
income for the zonal model. However, such increase Inincome Is only obtained at a proportionally higher labourinput. The returns to labour from the two,models do fwl+tddifer mignificantly - H$ 20.3 and M$ 20.1 per manday
(undisrounted) respectively for the mixed and the zonli 

+ 

2 ystem. 

From tio"farmor's viewpoint there is, therefore, IL14.7.difference between the two modoLm excopt thatthe risk
involved in the zonal model are higher since A a" lLerpercentage of the total Lnco. A. Im derived from tho lg+imkfree" forost labour wages. On the other handr art a 2 may favoUr the zonal modeil because It orars<,A better
opportunity to obtain legal ownership of the' land. 

. 

22 2 

6. SUMMARY ANDA CNCLUSION 
2 

Of the two agroforestry models examined in thin paper,the mixed agroforo'stry system with Atb'aaiaS faLI4tka . 
seems to bo the most. beneficial from the F.D's point
of view, while the oconomic beneflts Cromk the zonal
and the mixnd system to the farmers are similar . 

In the fit- instance It %eemm prudent, ti.' start researching/developing the mixed agr'oforestry system to test the validity
of the different assumptions (technical As well As social)
made in this paper. 

2 

2 2 
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Annex 

Assumptions nfdjt 
rdutincryjgcpct
 

The ~1o~m assiptions
gulesSes by ICRA' 

are tile resulcA oV some educated%%citxt~st~g.
inLrpruvLe They Should theref'ores not beas j'!Iela ;,r ea ;e as a artilig Pojn4 for
 
d1c'i3MiO0n It it t, feeolig o n thtoe ientidsta ciornodthat thoir g atjmI 0~' ~%.. 1 t~ -rd rnt;Iprov dupo uh 7~ ;~ U M. and by dcvteloping some biological amode I.
forecasting yield responses o' different' crops to
dif(ovnt Ight iritenslitiva whiLch ir turn may bedeterminwd denseti.iby c hnopy 1 Sun anglesotC.,to "ridorground cOmpetitioti botwven harbacous hnd 

A-
woody 

kull sa 
Component", 

Genos'a I 2akM~up.I(U 

-Potin-tialrCapogonium111Y matr prodtiction of a mixture of' 
voouiwn and Brailhiaria ml-'omeutiunkliad cCoridi1.ions from the second yearonwar~t
~kg/hectsre. 

Avallabtlit, 1.emttvro production under araztn 
conditii 1,40 

Dry maLrtor vqIpi~roemvIlL5 of' sheop estimated 4t I ka/ewc/day. 
 ( o~of'
40 kg body wright.).
 

-SpecIr acaNsunpt~ions Ci'o mixed agroorAst r.model; 

- Avc-a availatilo for grass productiontotal, 90% Of' tilei.. 0.9 hcctare 

fasturv prodtctien decline due to incroaxod shadef'rom Ohe caiioly and Competition In avisumed to be as 

Sy LamteIII 

3*Ss 
. t S ~ .3.b 2 . 

texp"ised a.as percentage
thlird sYmtnt o. the potontA i, prodiction)year Is th, se cnd pasture year. 

%mni,-ioiis... zonal groorentrym.odl 
- Aren avalfabl 

Ifor grass productlon 0.45 hectar$5 I.e.50% 
of' nria utilimed aL 00% (road, pathwaylotrtl eiI .tc).<ry inttvi, intakeLherefore 12,000 X 0.5 A0.9 X 0.5 
-2,700 kahtnntim. 
-Annual Je itio iI pAnture production de to hade(hrighl. growthtimber tree. 

yenr IC, 

on the odges) Is 4% i-ntl.i .creiie t:o 6 %/veI- from. .- . year 10 onwardsbe cati., eo the Comhined eoeots o' shade and pasturedegroe tion. 



* Datai 1rom Costa k1ca Show anl averatge D.M. foddtr 
-. j 	 pvodiictton per trevt of 13.93 kg,,,, 3.6 lg. (M.


A con~servative etimate Is theref~ore~ 10 kg/trv./

V0 41. In '1 )tahik sy4Lm I{Jds p"i'0d%;ccO,, lsto he "rdiaved by hallt because only one %i 

metes- Interal beweov treesi,Lhe total numbcv
 
of Erythvina treei per- hectare- or 
tho zonal

siystem 1*1 100 andtheoreore the total tim. raddrproduction 	500 Igfhecare/annum; 
The onsmwption,

availlb1i.ty of thOAe EVythrlna 1oppingA 
i asumed
 
to be 00%.
 

I. 'Russo, R.O.A. 1983. E.'focto de la Pnad de £rythe'
 
pooppigiana (Wsslperus) O.F. Cook (Poro), Sobre 1,a
nodulacion. producclon d bLomaana y contnido de 
n[trogeno on el siUeto unon 'sttma grol'orostal
 
"Cai'c-Poro". MSc. TheosA, Unl'vers-idad de Coqtia R|I 
a .
 

; ,2.
 

http:availlb1i.ty


- DatLa Prom Costa Rica show' an average D.M. Fodder. 
prodtiction per, tree of~ 1.9I3 kg A kg.fi6 

*A conservative v~timaje 'is thoaeorc' 10 kg/tre/ 

tA1 .(rfdu tsIV,* Zornil Nyt tAIS rI-oduc~wib1 ~atobnrdcd by. half becatime onl one *iidp nz 

metet' interVaL betwees .treestLbe total tuumbet, 
of E~rythriia t'rees~ par- hectart* of' the zoal '~ 

system isi 10 and thnratfore OJte total <1..., roddev
production 500 kg/htctaveannum. The consumion
availability of Lbese Esythrina lop)PIngS iii assumedV~ 
to be 100%. .. 

. 

I.RUSSO, R.O.A. 1983. Et-ecto de la Pod,%doErythr~oa
* poeppigiana (Walpers) O.F. Cook (Poco), Sob'ro 
1ia


nodulaclon, prodticoion do blomasa y contgonito det
nLtrogono en ol suelo en un ximt.?ma agrot'orvta! ."Ca I'v- Poro" . MSc. Thesim. Inlvorimddd dt; Cota Nilr, 


