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MODELING FARMING SYSTEMS 
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.Malcolm w e l d  and Serigne Ndieye 
IJ dA/l%W/ISAR, Rwemre, Rwanda 

Thia paper dewtibra r method far modeling tditionsl W n g  m m s  on a computer and examining 
the decb of propowd intorventio~ or?, each mpect of tborr -ma. 

The mothod uma widely available PC dhvaml for linear progrunming (LP) to solve 8yat8ms of linear 
equrtionr. The rolution tab the w r  haw a model turn nIIdmizm protitr and/or aeauity, or minimizes 
coda, given cortdn farm-level comtmhta (as, nutritional requirements, limited Imd, lrbor and capital). 
The model i W  requilw estbtam of inpub (e.g., land, capital, comport), outputs (e.g. yields), price% 
muru rvritrbilitiw and nuMona1 mquirementr. 

Tha modeling p d u m  dm mmuehen to d u n ~ t .  tachnologiw haliatiully in a wqy that rp- 
prorchw the complex deddon-making proam oflumem. :We FSR, the modeling procaw is m iterative 
one: u agronomic md socioeconomic maemh proqresrea, more and better estimates (parametem) 
become available to be plugged into the model, incmdng itm rccurry md completen~. In &is way, 
rocommendationr for sxtuuion md further mearch u e  improved mntinuourly md indehitely. 

Whola-iym plmning/modeling cur contribute not only t o  the &cry of the W n g  aysbms remad 
ePIa~t, but rlso to the procam of institutiodzing ianning qstama I.sssucb: the evolving models, d b r  
,all, win remain long after the original mom hrw ledt the ace~w. 

A "SIMPLEn EXAMPLE 

A rdsntbt hu boon working on wheat. Following the nrr.11tm d t h a  dicgnortic ~rurvry, bngd d h m ~  
were identiUed u a prinwg awo of Im whnt  yieltb, md .the dan tb t  experimentad with aood tmt- 
manl d fhngidde 'MymW on two typw d whmt l d  m.rlurgr and a high-yiolding but mawptible 
vuidy. Tha d b r  m prawntad in Trblo 1. 

Tha hngidda ia dmnted to amt 4000 FRwN thw the hngidda rppwn prodtable for both me= 
lrngr md maptible Wm. Hmmu, tha muceptible + fbx@dda combination ia mom profitabla KI it ir 
tontaiwly mmmmandd. wecting the melange + iCmgldde option, the two d t e m t i w  to compare on 
than: 

1) m a h p ,  no ihagidda yidd = 960 
2) mmpiiblc, w/fimgidda yidd = 1200 

Wa nod  to compare than two dtanutiva in light d thdr bondta, h e n '  conrtnints md 
cbrnlw in dbu farm .ccMtioa Buidly,  tha W d d a  t eho lw  (Jtamtlve 2) mud bo comprnd to 
tho tndi t iod practice (dtmativa 1) in tonm dbdb fndbiliiy md pm4tabiliQ. 

Fir#, um mm&u tho d t l o a r l  qysbmr in which what b #mm. For .implid@, wo atart with r 
" Q p i c J " ~  d d b d  in Tablo 2. 

Each actMQ in tht dmple ibrm mlr;linr inpotr dlmd, hbor md capital, r b m  in Tabla 3. 
Thru 1 h dwhmt, ibr omnpla, m q u h  1 h dlmd, 600 hn d h b w  md 100 Fma of capital to get 

tho 900 4/h dwhmt in Tablo 2. 
For dmplidty @n, amuw tho m i d  ilumar's d 4 j a c h  ia to muimiu total d u e  minw cortr 

(prolltr) h a  tha 1.1 h d had rdhblo, ignoring &or ohjoctivaa like nuutrionrl rdqwcy, mcurity 



and l d m e  time. All Mt b required naw b tc combine the information in Tables 1 through 3 in a 
sammuy table, called a tableau, M rhown in Fig. 1. 

Notiw that the a p i t d  requhd/hr wu subtracted h m  the value/ha to give profit/ha. We are now 
mdy to IWO what eilect the intewention has on profit and land allocation. 

M e r  entering the above tableau into the computer and running the LP dtware, we obtained the 
moults pmented belaw: 

Total Prodtm = S1,9CS2.6 FRw 

knd 
capital 

The computer output t h ~ t  the h e r  mpenda mort of the available capital on fungicide to 
gmw the ~ p t i b l e  wheat with b g i d d e  on .4725 h a  Some a p i t d  is J#, uaed to grow ,6276 h. of the 
tnditionrl melange whmt witbout fhgicide. If the h e r  apent evew available ihnc on whmt with 
fhgidda, only about 0.6 h d land would be cropped, and the rest would ba idla. By npanding alightly 
l e u  on fungicide, enough capital b m e m  available to grow tmditiod whmt on the mmrincier. 

M t  idlaving adoption of tha intervention i n c r u m  to 31,962.6 FRw, a gain of 12,376.6 FRw. 
Hawmr, the lumar no longer produca pma or corn, ro nutrition m d  o b j d v m  were compro- 
d a d  ~rchully, they wars ignored). Them objactiva could be in~rttd into the modd M c o d &  to 
me, for example, how much incoma the m i d  dumer d m a  in order to qmw enough p a  (protein) 
for home conmmption. 

The limiting murca m land m d  capital. Soma labor b leftmar (492.76 hra). Tha d u e  of exceaa 
hmily kbor could k n r l L t i d y  included in the o b j d w ,  dong with prodf u I e h .  Tbe modd could 
.Ira include the option dworking on ndghbon' dumr for, w, 10 FRw/hr. 

Tha 4'rhdaw prima" d k n d  m d  capitrl give tha d u e ,  in tenxu of i n d  p d t ,  if one mom unit of 
land (1 h )  or capital (1 FRw) w a n  available to un in production. Thua the turner may ch- to rent 
land fkom the commune if the n n t  t below 26,000 FRw/h/wuon. Similarly, mony might ba borrowed 
h m  the h q u e  Popnlrin if the cat L Maw 1.26 FRw/FRw (i.c, 26% inmost). Thmo d d o m  will 
dopond on mch i%ton u how much the farm hmily v j u w  ita Iaimw, riak prdannca, otc. 

Tbir mid hrm, ita nrourca m d  tha cmp d d a n t m  u n d  am dctioxul. Tha output b a d  on them 
numbem, hanmnr, L tho rchul computar output Though the model t dmpla in the oxtmme, the 
uulydr dmch a dmpla modd t not Tha doat ion  d nrour#r that muimisa pMta  annot be men 
by rimply lookin# at tha initirl vrluw. Prior to dving tho tablwu, meutharr  m d  orbadon personnel 
wodd k at 8 lorn if ukod whather OW typid tumor dould b o r n  mon y to buy fungicide. 

Ona point nquirw ddd a m p W  Tha .nrlydr m d  raulta m only u good u the catimtoa that go 
into it (&a d c i a n b  or puunetan). h the wginl ~#r, in -> gubrg, out Tho GIGO 
pdndplo a ten& to tha wmplotanr d the model u wall u to tha rccurrcg d the numbon in it. The 
task d d a m  in m F'SR mod- &rt b to d d b e  u mray k q  wmponontm d u mury mjor  
hmhg -nu with u much rccprr~r u pordblo given lhitml mwrcb timr m d  dollum. Obtaining 
thia i n f o d o n  i m  m onpiry md coopemth ontarprim invdving bidgicrl md a d d  rdentirtr. For 
thoF'SRP, m \ l c b t u r d b l & ~ h r ~ ~ p r o d ~ ~ m ~ i u ~ m n d o m . k ~ ~ n ~  
in&oTDY~dDn.PurchmdWri la inJu ly ,  l ~ t h e p m j o c t t b u t o n a g r u ~ h m h r v i n g  
tho (inhnatioa) to model FSRP-am hmin# and to mdym tha dbcU d inbnnn- 
tiom M o p e d  or in tha piprllrra on thom mmr. F i l l i ~ ~  in tha lupr mpa in tba a b t i n g  knawldg, 



base will mquh mme fbxthez &udy of the traditional systems, the inputs and outputs by major crop, 
f k m  r e a o ~  imilrbiitiea, prices, etc. 

Tho m d e l i n g / p ~ g  p roce~  d d b e d  above liDPLm explicit one of the centrnl ten& of the farming 
pemptiw: Eveything L inbrconnecW. An intervention, any intervention, typically causes a 

redistribution of whether or not it r e q u i ~ ~  my change in total remource use. Also Qpically, 
on0 and only one mch redhibution out of the indnite number poaible maximizes a lanner's set of 
objectivw. 

The proam ir iterative md continuom rs is FSR itself, pmgmdng and improving aa xwmrch p m  
and Fmsm' conditionr evolve. Wbliahing thia prowm, demonstrating ib logic md usefulness 

and rs~ulrting experience in its by FSRP/ISAR cm contribute directly to the goal of institutional- 
iz;q FSR in Rwanda Thia contribution win increrrse as mearchers and extension clients expand their 
bowledge of tanner probhns, condminb and potential mlutiona and how these am interrelated in 
complex ways. 

OWZJNE OF STEPS IN THE MODELING PROCESS2 

A A-. Tho Umt &q~ u to lbt dl the mrjor rcbivitim in the nqjor M u g  qmtama of the 
peoct  MC What conrtitubr major .Ctivitim md fuming -ma depen& on the criteria uaed to 
rank d v M w  (ag., m r b t  d u e ,  d o  in nutrition, etc) md dibbrentirte between M n g  -ma 
(magical conditionr, dominant culttam, murw rvrilrbilitim etc.1. One ud'ul breakdown 
of turn units ia according to mourcea. High-, medium- and Im-motme lumr, in term of land 
uw/perwn, differ m u k d y  in both on- md off-lum WivMw (MINAGRI/SESA, 1987). Land m a  
an k weightmi by mrny h c b m  (dope, pH, ate.), md penom an k wdghbd by age and BOX to 
d&o h m i q  *ma mom rccuntoly. Stattricdly d i d  abrk  ahould bo mod to ddno both 
Euming -ma and tho rctivitiw in them whenwar pariblo. The Dhgnortic S w e y  and SESA 
moorcrr mqy k wed am guide#, but tho former lrJI rfrtLtial validity, and tho lattm are neither 
wry nprownt.tivo nor drtrilod. A c w f U y  pLMod and w t o d  mmy ir noodd to provide 
rspmantatiw infornution d d c i e n t  reliability md d W  lor um in tho modeling d o &  

When 'hi* information k c o m r  avrikblo, tho b d n g  -nu ur d d n d  and rcblvitiw ljsted 
and dad. F W y ,  tho major rctivitim ur cham for incladon in the mod& (one modd for uch 
mJor hrming 8yntom). Activitioa an inclu4a gmwing eropr for homo conrumption, pwhg for 
do, p r o d u c i n n / ~ ~  bar,  d i r g  labor, 1- labor, ranting kad, buying food and 
mrny &on. Selling and buying d v i t b ,  whom dpiflcdllt, mwt k includod kcrun thae  hrv, 
d h c t  impactm on n#ur# dam and h e r  mJor dvi t iw.  Mdting akntr rkould rlro be in- 
cludod whom md whom the t h o  md mony for tht &* m -cant 

B. -. If rctMtiw npraont on0 dde d tho brdn# m m  quation, conrLnintm mpn- 
wnt the other. AvrikbiliQ of kad, labor, apiW md comp- m ubvtour conrtnintr, information 
about which a n  be cdloctod in tho mrwy mmntionod above. Othor conrtnintr include d i m  
no& m d  pnlemncu. For thoam, i n l o ~ t i o n  about curnnt consumption lmlr of J1 foodr ir 
nudod in addition to idomtion about tho nuMtionrl d u e  d uch food produe whathor pur- 
chuod or no t  Dab b m  SEW an k uad ham in wmbimtion with muwy data. Calorie md 
probin nadm ur, d couns, m a  important to indude in tho modol. Land, kbor md capital 
avrikbilitim an and &odd k ihrlbor dividod. kad a n  k dividod into high- md low-fertility/ 
arodibiliv c h e q  whilo labor md capital avrilrbilitiw cra k put on r monthly buia. 

Soma comtdntr an k nlrud m r  tima T u b  pnlormcy d a  kbor putt.5prtion and 



d d n d  rlcobd conmuuption am r frw rnmplrs Ch.ng# in thma cm k b r  be oxmined for their 
impact an the qydanm 

It im importrnt to mmembor that incradng the numbor af red rctivitiaa md c o d n t r  in the 
mod el and impraving their ammq ir r long-Urm procew. But the mom you cur include and the 
mom accumb the numbom umed to qruntw them, the mom ~ C C M ~ ,  rslllrtic and hence meaning- 
iCll the modal kooma. 

A Cr#tr. Tha nuL dap L to build r trblwu dmil.r in form to the one in Fig. 1. 
ActMtir m 'M rcmw tha top and coutdnta down tha left dda. Bagin by numbring nch 
activity X,, X, ..., % noting baida each activiw the unib in which it ir m d .  For inrtmw, r 
wheat-growing d v i Q  would be put on 1-!u buir ao that 1 unit = 1 ha. A wheat-adling rctivie 
could b. in l-kg or 1-ha unib. Sin- whatgrowing and what-adling d v i t i w  .re n d y  
linked, it L conveniant to arr the name units for both. When rctivitiea us linked m this, r ''bander 
m w " i m u n d t o ~ b l i a h t h e ~ ( ~ ~ ~ B o r ,  p. (I).. 

The lht dacfivitia, X, through It,, ir &n d e d  r ' k b r  ddvi t iaa"  and ir dosignatad X, (j - 
1.5 ..., n). The mum m dm hbeled, b m  1 to m. The i n b d o n  d columu and mm form 8 
matrix of n coluuu md m rn md i b  d i m d o m  u, thw m x n (mtri. dimendonr us Writbn 
am no. of rows by no. d columna). Thir mtri. im dadgnrtad 4, md uch cell or location in it ia an 
$0 

~ o a i n t h a A , , ,  put thauuountdreh r r o - ~ t o p m d u w o n a u ~ t d t b a ~ ~ ~ i n r  
cdumn. For armplo, ifr whut-gmwing Wviw ia in column 2 (Lo, whutgmwing = &) and land, 
lrbormdapitrl m m m  1.2-d 9, m*, r, iathaunount dlmd, 4, iatheunount d 
Irbor, md r, L the amount d apitrl mquhd to produco 1 ha d whwt Amounta of kbor md 
apiW will m y  doponding on wbich fum&g m m  ir king modeled. In r model d a law-inbade 

kbor might bo 200 hn/ha, while in a high-intandw mod4 it could k 900 hraw Than 
puunaton must k obtrinod b m  tha d d o d  m r ~ r g  md &hu rotuew. 

Othv damants in tha 4 mtrk u, dnd in the e way, but for a mw (comtmht) that 
d o h a  a dirtug or other wpimnont, ach numbor in thrt row npxunnb the amount that one 
unit dach activiw conMbutu tawudr m- #a rquimnant If mum 4 md 5 ur d e d r ' m d  
protein, ibr inrSmc+, rrrd duma 8 L w h u b m t i ~  (in -1, than a, urd a,, am the aloriur md 
~ d p r o t d r r i n l k g d w h w t  

B. -. To complata tha mrrr d condnintr, the total qtuatitiw d 
rrarvco rrJkb1a and mtputm roqaind m put in a !lad column on the Wt-hand dda d tha 
~ u . T h i a m ~ a r b a l l o d t k R H 8 u d  t d d p a W b , ( i  - 1, a,.., m).Ifthaavml,iiumdu 
ibrthmduaJnl@mmbdngmodadbl.l h , p u t t h l r n o m b m i n t h a k a d ~ t r ~ ( ~ u n d o r  
wRH8odomn.Uthatoblpmtdn~~tbPrwmnl,dumb~~mirl&OOd1,put 
that numbor in the p r d n  c o m h h t  row undar tho RH8 edumn. 
ItbJloluoryto~wh~rreoartnlntLa~rth.n,Irthnorq&b 

~ t R a o w w ~ t r u r r l w y r I r t b m , ~ b . n ~ ~ t a r t b u r , m d  
t n n r h r m u ~ u , m ~ ~ t o ~ t r ( m B a a , p r ( , 6 ~ .  



TrrnrhrRowR 
Tnndlu mwa am uwd to l i d  dependent rctivitia mch u wheat-gmwing with 

whntmlling and what-eating. Obviody, to dl or wt whwt (without buying it), one 
r n u m t ~ w h n t  TholiaLcmbatbadacribadwithanoquation: 

1WS + IWE = lWG, 
w h m  WS - tho qarntie of whwt Ad, WE = the qaurtiQ d what  eaten, and WG = 
tho qmaw d whnt  gruwn. For convenience, it ia baat to put redated rctivitiw in the 
mu onftr, mch u h- dwhwt m, d d  and atm. Jf not, hcbn of convetdon 
wotrld htn to rppwr in tho quation ropkhg one or more of the on-. Subtnctiag 
I W G ~ b o t h d d a m a l t r i n  

-1WG + 1WS + 1WE = 0. 
If WG, WS m d  WE u, q, X, md X,, tho t r ade r  mw ia formed following the above 
Oqu8tion: 

x , X , % X  ,... . . .  RHS 
What T d e r  Rmw 

M dhu demenm d t h e  tnnBer mw am zero, the RHS ia zero, and the h n d e r  raw ia 
an "quala to" colutniplt 

The objective hc t ion  in what the computer pmgnm trim to mldmiu. An example might be, 

whom NR = nat xwvonuo, and X,, X, and X, ur whwt-gruw, dl d at (unit = 1 ha). Tae 
d d o n t  fbr X, ia 26,960 FRw (C, = 26,900), indicating that nlling the output d 1 h d what  
yid& net m n u e  d 26,900 F%w. Tht rrluo L obtrind by multiplying tho yiold/ha t ima  tho 
hmrL wk prim and mbtrrctlng 100 FRw (capital wedl h m  the nrult, u in the '@dmple" 
mmplo tlwd wr31.r. 
N~W&dtll~i.thoUodcrRra~d~rodwQnhdbr~S(yrywl(bthe 

whwtapm~~X,orwhwtqorrod\lmn~thtlhdhd,Yhndkbor,andZ~d 
a p S t d m u n d b p r o d u a 1  h d w h w t ( a t a ~ ~ I d ) . A p r o d u c t i o 1 1 i h n c t i o n a n b  
trrrittrnu, Y - a Y , Z ) ,  mdtha~mnkIlrrwr,qodntic,cubic,'Cobb-Douglu',*. 
UdorbmUy, UIuu pmqrmmint u ita BUW implior, ody dalm with linar production bnc- 
t i o l r r . T h t i r , J 1 ~ d t r m n r ~ t ) k ~ u d y q j k ~ ~ p 1 . F ~ ~ 1 ~ , ~ e r c t \ r j  
~ n ( c g , b , a n d C 1 ) . n r l l ' p d n t ~ * * W e r n a o m o h . n y ~ d h c t i o n  
man- &om M- whmt production at dtdhrent krrlr d -n, whon tho mlatiomhip 
k s r m r r ~ d ~ i r w S l i n c r r , n q P i n r ~ ~ ~ t r r ( f i ~ a t d l d t o m n t p d n t r o n  
t h o ~ n r p o ~ w ~ d a w O l r y a ~ d l l l ~ R o r ~ n i ~ n l r v d . I n p n c L I c r , d ~  
w i t h n o a - U n w r ~ p l L n o t u ~ u i t ~ t m m .  



Writtan in nuMx algebra notation, the model rsducea to: 

C. X md b u, veton; A in r matrix, Thb ir domonrtnbly r vey conch notation m m .  It b in- 
tmducod horn for the bondit d t h m  who might wbh to wndt  r linear progrunming bxt  and 
b#rrwLProShanprckswu#ituwell. Once r u a a r k n ~ t h i a  notdon, uaingthemflwuwto 
entor the data ir mtdghtfomnd. 

4. Telkhg the E x h i q  Syabmr Mod& 

One tut d m  mrn model b that the model ir Amble (if not, the computar propam 
tells you it ia not). An d v a b l e  model indicrtm tiut one or more numbem in the model wm 
entored incorrectly or mr wrongly admatad. Check the numben, their locatiom and whather the 
lam thn, grwbr than md a q d a  to npeci5cationa are corm& If them us no mhkm them, check 
the.cturlnumbn~~itth~~mpropulyadma~inthodrrtp~. 

Another t& aia  modol ir to mo iftho output t clan to whrt mr expodad. Im the objective 
function vrluo (net mtur~~, for mmpld  don to tb obrrnmi rvemge? AN the "rbrdow price#" 
r u m ~ b l y  elm to axpwbd lev&? For inatu~cs, r r h d m  price for labor d 2000 FRw/hr would 
oat k mronrblo, wherw I to 16 Fhm/hr would bo. If put ofthe output ir unmmonabls check 
tho numbua in the model to m if they were o n b d  comctly, 

Onca tho breic mod& .n mtablbhed, inbmntiom an k brbd for their accepfabili~ md impact on 
the rxIding qmtamr. co-tr to adoption and mcommen&tionr rppmprirto to a p d l c  famhq~ 
systamr an k d~rmined at thia rtrg,,r. Nnrlly, -OM for future rgronomic mmnh an rault 

mwrchen mud compih 8 list dintorvontiona b r  wbich d d e n t  data rxirtr to include u now 
activitiw in tho modoh All inpuk, u wdl u timing d inptltr, and tho ootputm dm hbmntion uo the 
M c  data luerru~r, T h w ~  n u m b  &odd be drWcJb. valid or o l n  tho rmbmpent an&mb will be 
dmil.rhr ~ o m p m ~ . ~  A yiold incram, for axamplo, A d d  k oigdcant at r qmitled probrbilie 
I d .  

An intowontion b k twbd L rddod to acb modal u r n m  retivie (column). Thir my. nqPin 
linkin# tho intamation activity witb d h d y  m b d  acthitiom, in tho nmo that whut-paw ia 
linkad, v h  r t m d b r  row, to whwt-mt md what-rdl. Attor dding the new dumn ibr tho intomntion, 
tho ruodd L rdrd rpin md tho d t r  d o d ,  If tho nrw activity ir unong thon "in tho oolutiolr" 
then tho intamntion warn doptd by tho modal. 

Sappodng m intamntion L aeaptd, thon tho output will givo tho I d  of tho htamntion ad* in 
themnrld.Tbtdn~kUuwdl.odd~btbonmrctM~.Tbelmlrddher~tiw 
in thornodd will kcbmgodannmhrt u W  T l u u n r  a n  compare tho nrultr with the rdrting 
~ m f o ~ w b i c h r L M t k r m d ~ m d ~ . m o o n t d t h o d ~ . ~ o ~ t h t ~ i n ~ r m n -  
t f o a L ~ m w n r t h t U o 4 j ~ i h r r c t b r r L h ~ ~ . T h o ~ i n t h o o b j ~  
~ r r l ~ r b a P l d k ~ r d b ~ ~ ~ ~ i n ~ n w n u a ~ ~ m W M t W  
Ulopdm 0 t h  in-tbn. 

An llrlairuttur dE)urr.u in tho rhdarrprkaLrlro wdng. Thao rharr which nrotucw in- 
c m n i n r r l w u r  n m l t d t b o ~ d o o .  kia*"rinrple"-pl*tho-pWderpitrl 
mrpiaawrrforkrrltbrtjrPdidabonarin(:molrqbinrrLi~pd~proacr.Or,LIdaption 
d r ~ n m l t r i u r ~ i n W r h d o r r p & b P r r ~ t ( e . & p ~ ) , t b r ~ o n  
tanrwrcbcdbrbdb-tnuoo-thtm-tmoncldllden*. 



The battorn line is the d u e  of the objective hc t ion .  By testing a series of intewentions and compar- 
ing the d t a ,  interventions cm be ranked by their contribution to net revenues at  the levels that 
lumem rrs expected to adopt them. Thia will allow researchera to select interventions meriting a high 
prior& in ertenaion program. 

It ahodd be emphrsized thrb aa of September 1988, the FSRP Q only a year away from being able to 
provide dl of the andywa and d t a :  described in thia paper. Some relatively simple models are being 
investigated at thia time, but the level of compledQ and precision will increase M lurowledge and m- 
d e n '  akiIla develop. The methodolw is in no wqy "inappropriate" for an FSR project, any more 
than dentillc reasoning or utatisticd methods are. Subjective mooning, guestimrting and mtpeficial 
testing, on the other hand, are seldom appropriate methods where taxpayem' money is being wen t  The 
modeling/plmning promno oilem the mama of providing criteria for evaluating 
intervantiom and making the most eQScient use of limited resources. 

V a m  No fungicide Fungicide Yield difference Value of diff. 

~ ~ # m  fdlawed by the mme letter a n  not significantly different at the 95% confidence level. 

ACtw Arm Mean ykld Price Value/ha Total value 

W m t  0.2 30 M / k g  27,000 FRw 5,400 FRw 
COm 0.8 1250 k g / h  12 M / k g  15,OOO FRW 9,000 FRW 
Pea8 0.3 30 M / k f J  18,000 FRW 5,400 FRW 



Conatmlnts ActMties (cdumns) Total Resource 
(-1 Melaw Susc. + fung. Corn Peas Available 


