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Bdnk for Hecuflstructoüll and Dp.veIOl-lrnen! (ltlRO) through ¡he )"(<ornJtronal 
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• t m 1 

nrrnODuc'nON 

Until recenUy. agricultura! scientists and public poliey makers paid liUle atten­

tion to eassava. Witb. a growfng awareneas of the importance of tbe erop as a stable 

food In tropical CQuntl'lcs and ita potential as a llvestock feed, ilie sltuation la 

changlng. Withfn five years, two intcrnational agricultura! research instttutes have 
1/ 

ereated multidtsciplfnary eassltva rcsearch teams- sorne natlonal rese8.rch programs 

are receiving lncreased support, and new national programa are being created. E/ 
Private induatry and bankers indicate ao IDcreasing intersst in cassava pl'oductlon. 

processing aOO export as profttable investment opportunities and some governments 

are becoming aware of the crop's potential in promoting agricultural development and 

contributtng to forelgn exchangc.;Y 

Future demanda lar dried cassava as a livestock feed appBar te be strong both 

within and outside produclng countries.!I This results partly fram increased feed 

grain priees and partly from cassava's efficiency in produclng carbohydrates. 

To r~alize the demand potenHal, hQwever, cassava yields must be increased. and 

rnost casBava production researcb seeks this goal. Sucb research must be focused Oh 

the problema at tbe farm leve!. However I because oí lack of emphasis on the crap in 

the past, relattwly little is known a'bout tbe cassava production process and tbe rela­

tive lmportance of Cactors liml~ing production and productivity. 

!/ Centro lntemacional de AgricultUJ;a Tropical (CIAT), Colombia and International 
Institute for Tropical Agriculturc (TITA), Nigeria. 

2/ In addition to public funds írom ibe productng countries. national and internaUona! 
- rcseal'Ch on cassava la supported by a number of agencies sueb as the In~rnational 

Development Researcb Centre (IDRC), Canada, and tbe Overseas Development 
Admin1atration (ODA), England. 

31 Schcmes to expand cassava production for export and domestic Uvestock feed are 
- being developed in a number of countries such aS Indonesia and Malaysia. 

4/ A recent study by Truman Phillips indieates strong future demand for dried 
- cassava in Europe ("CassavB. Utilization and Potentlal Markets". International 

Development Research Centre, ottawa., Canada, 1974). other potentially good 
markets inelude Japan. Furthermore, fue demand for livestock leed ls rapldly 
increasing in most cassava producing countries. 
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Thercfore, the economists within the CIAT Cassav3. Program dccided to empha­

size research to obtain data on thc production proees~. 111e analysis reported here 

briefly describes the eropping systems, resouree use and costs among Colombian 

cassava producers. This report shoLild be considere<! preliminary. A more comprc~ 

hensivc study oC the production process and thc relative importance of faetors limi­

ting production and productivity i5 in progresB. 

ACter a brief discussion of the methodology. tilc sample is described. Thcn a 

presentation of thc results follows and the report terminates with a brief surnmary 

and a discussion of fue implications for future research and public poliey. 

A set of tables surnmarizing tbe data. obtainoo Crom tbe sUMey may be obtained 

fmm eIAT. 

METHODOLQGY AND SAMPLE DESCRIPTION 

Data CoHectian 

On the basis of available secondary data, informatian was collected from farmers 

in 18 departments of Colombia (Figure 1). While secondary da~ on cassava produc­

tion and·area are weak, tilO selected departments appear to account for approximatcly 

92 pcrcen.t of the na.tional production and 80 percent of the total area (1969). 

As no information i6 available to permit identification of all cassava producers. 

either nationally 01' in !he selectcd departmcnts, randOIll sampling 'was not possible. 

A partial list of cassava prooucing: regions and producers within thesc regions was 

developcd from information provided by local cxrension ~nd credit representatives, 

cassava wholesalers and retailers. A sample of 300 cassava producers was selectcd 

Irom this listo Information was obtained by inteI'Vicwing each íarmel' once. 

Data Analysis 

Becausc of the preliminary nature oC fue data. analysis was limitw to ca1culation 

of simple and weighted averages. totals and pcrcentap;e distributions. 

For data analysis, the samplc farms wcrc d:lvided into thre~ groups according Lo 

topography, as follows: 
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Zonc I: Cassllva growe"ts on flal land oulside the North Coast Region. 

Zone U: Ca3!?lkVa grawcrs on mountainous slops. 

Zone nI: Cassava growers in the North Coast Reglon. 

Within each zone the sample farma were stratified according to sizc of cassava 

arca as follows: 

Strata 1: Less than 2 ha. 

Strata 2: 2. O - 3.99 ha. 

Strata 3: 4. O - 9. 99 ha. 

strata 4: 10. Q ha. and more. 

Final1y,for ccrtain parts of the analysis. thc sample farms were divided into 

two gl'oupS, 1. e. whether land was prepared manual1y 01' mechanically. 

Sample description 

Forty-two percent oi the sample Carms were located in the North Coast Reglon, 

.30 percent in mountainous arcas and 28 percent on flat land. About 40 percent oí the 

samplc farms had less than tWQ hectares of cassava and 15 pcrcent had 10 hectares 

or morc. For obvious reasona, alrnost a11 the ~armcrs growing cassava en moun­

tainous slopcs prepared land manually. 1t ia leas obvious why only one-third oí the 

{armera on fiat landa and leSB HuUJ. haH of the farmers in too North Coast Regian 

used maehincry ior land preparation. Mechaniealland preparation la most common 

on large farms. 

Average size oi the sample tarros was 5 hectarea. The average farro size in 

Zone r ""as 9 her and about 3.5 ha, in Zones 1I and In. 

About 20 perccnt oi the farmers interviewed ,owned the land on which they pro­

duccd eassava. Almost two-thirds were sharecrappers. whUe the rest paid cash 

rento 

PRODUCTION PRACTICES 

Cropping systems 

About one-third oi fue farmers interviewed in each of the zon~s grew cassava 

mued with other eTaps. Maize was most frequently found intercropped with cassava, 

fol1owed by plantain, eoffec. yams aOO beans (Figure 2). 

8 

Figure 2 i'lIixPd cropping '-;ystems 

Percent of farmer!:> 

40 

35 

So 

25 

20 

15 

10 

5 

o ",IIIII",IIIIU I!!IJ! 

Zano r Zone IJ Zone 1II 

I~ ~.:·.:I Cassava and yaro 

~ Cassava aOO planta in 

D Cassava and corn 

~ Cassava aOO two or 
more erops 

Zonea 
Total 



Land preparation and planting 

Manual ~d preparation 18 usually rudimentary and limited to land clearing and 

weeding. About 5 percent oí fue tarmer.s in Zone 1 planted on ridges whUe this prac­

tice was almost non-existcnt in the other zones; About one-third oí the farmers 

planted stakes horizontaUy, a practice most c~Dlmon outBide tbe ~orth Coast Reglan. 

The average plant population waa 8,800 plants/ha but the nUIllber varied great1y 

among the sample íarms ('I'able 1). 

The most commonly used planting dtstance was 1 x 1 meter, followed by 1. 2 x 

1. 2 mctera. Most íarmers interviewed plant ODe stake per Elite (83%) while t 7 

pereent plant two stakes togethcr. The latter practice is mast frequent in Zone 1 

(35% o[ fue íarmers), lesa important in Zone n (25%) while none of the farmera inter­

víewed in Zone nf planted two stakes together. About 27 percent of the farmers in 

each zona re-planted. No farmer treated stakes against pathogens. 

Aoout one-third of fue farmera grew two or more eropa of cassava cansecutl:vely 

in the samc field. The others either practieed crop rotation or planted cassava on 

virg~n land. 

I;i.i:ve percent of the farmera grew. the variety Llanera. On fue 1'e6t oí the farms. 

the varieties grown were idcntified by 56 local names. 

Weooíng 

No mechanical or chemical weed control was performed on fhe sample farrus. 

About hall of the farmera wcooed three times durmg the growing aeasen while 2~ 

percent weeded iour times (Fig. 3)~ The average nurnber oí weedlngs was 3.,2. 

Harvesting and lcngth oC growing seasan' 

All harvesting was manual. The length af the growing acason dependa on ecolo-" 

gical conditions, varíety. availability oC labor lar harvesting. cassava prices, and 

other factor s . The majortty of the farmers in Zones 1 and II harvested cassava at an 

age of 12-14 months while 13 percent harvested at 10-12 months and another 13 

percent at 14-16 mooths. In the: North Coast Region, one-thtrd of the producers 

harvested at 6-8 months whHe the rest harvested betwecn 8 and 14 months'(Figure 4). 

The average crop age at harvest was 12.7. 12.5 and 9.1 months,for zones I, II, and 

TI, respeetively. 

10 

:[ 
] 
8-

g 
~ 
ti 
'8 
'g 

l 
] 
g 
11 

1 
§ 
'E. 

! 
..; 

j 

ID 

~1 
11 
.3 

i 
'El 
'g 
~ 

~ 
1 

'" 8 
.; 9 
n 

g . 
o o . -o 
~ 

~ 

~I 

'" "'~ o '" 
'" o '" . -~ o 

.~ 

o 01 g E g 
Ñ ~ 

:1 
e' 

~ 

t?: 

~ 

:1 ·z 

:R g g! g 
en LfJ LfJ ro 
~ a;," ~ 00 

N 

~ 

~ 

~ 

'" <D 

~ 

'" 
~ 

.,; 
~ 

'" ~ 

..,. 

'" 
~ 

~ 

'" 5 
'" 

~ 

~ 

... 

... 
,.; 
'" 

:;1 

'" .,; 
N 

:l 

'" o 
n 

'" 

'" 

'" 
'" 
~ 

'" " '" 
~ 

N 

¿ ..,. 
~ 

'" 

'" Ñ 
N 

'" N 

El 

'" '" z z 
O O 

'" '" 

<-
.; 

.. 
~ 

'" 
~ 

'" 

'" '" ~ 

'" oi 
N 

f;; 

~ 

.; 
~ 

~ 

H 

~ 
¡:: 



50 

45 

40 

35 

:lO 

25 

'0 

15' 

10 

5 

Figurc 3, Numbcr of \\'cedings 

Percent uf f:irmcrs 

TlIHEE 

;; 

FOUIl FIVE 

E1ZI ZONC 

[Z1J ZONE II 

f§" ZONE 1II 

• Average 

SIX 

~ G - 8 

Figure .1. Length of gI'owinp; season in months ~ 8 - 10 

I'crccnt ur [arrners [l]] 10 - 12 

IT] ,. 12 - 14 

gg¡ 14 - 1. 

65 _ 10 -18 

55 

50 

45 

40 

35 

ZONE ZOl\E n ZONE' 1lI TOTAl, /:0:-<1::5 

. -. ,--=-:;-:-:;-::-:;- - . --=.-'J.. 



INPUT USE 

Labor 

The level oí mechanizati0!l in cassava production in Colombia ia low and limited 

to land preparation on a small proportion of the cassava---producing farms. Furthet­

more, as will be indicated later in this report, tbe use of labor-saving chemical 

technology, such as herbícides, is almost non-existent. Hence, casaava .production 

requires a considerable amount of labor. Tables 2 and 3 shaw the labor used in each 

prod~ction activity by zone, íarro slze and method of land preparation. l'he total 

labor use was estima.ted at 88 man-daysjha under mechanizcd land preparation and 

110 man-days/ha if land was prepared manua11y. Weeding, accounting for about 40 

perceJ1.t of total labor requirements. is th<; most labor-consuming activity (Figure 5). 

Next follows ha:rvesting and packing with a Uttle less than 30 percent oí the labor needs. 

land prepal'ation (22) and planting (lO). 

Labor use per hedare increases with increasing aize oí cassava area. TIlia 

primarily resulta Irom increased labor use in weeding as caSsava area lncrcases. 

TIte largest labor rcquircmcnts per hectare were found .where C&BBava was pro­

duce(} on mountainous slopes (Zone II) and 1and wa.s pl'epared manual1y (119 man-day! 

ha). The lawcst 1aoor rcquirements were noted in the Narth Coast Reglan where 

l8.nd was prepared mechanically (67 man-days;ha). The pritnary reason fol' this re­

latively large düíerence in lahor requirements are expccted to be; (1) Differcnce in 

mcthod of land pl'eparation, (2) a shorter growing aeason in the North Coast Regton, 

(3) the more difficult warking conditions on the slapes, and .(4) the more favorable soíl 

conditlons in the North Coast Regian. Labor rcquirements in the North Coast Reglan 

are lower than those on flat lands outside the region. regardless af 1and preparation 

method, primarily bccauae of düíerences in harvesting costs. 

A considerable variation of labor requiremcnt..-s was found among actiVi.tics within 

each zone. About 38 pcrcent of tbe íarrners used froro 10. to 20 man-days/ha for land 

preparatíon. Six percent used less, 30 percent used 20-30 man-days/ha and about 25 

percent used more. All the íarmers interviewed in the North .coast Region used 10--: 

30 man-days/ha. About halí O;f the farmers used 5-10 roan-days/ha tar planting, 16 

percent use<! lcss and 34 percent used more. On1y Bevcn percent oí the íarmers uscd 

14 

. 
less than 20 man-daya,lha for weeding, 39 percentused 20-40 man--days and a little 

more than baH of the fu-merB usoo more than 40 man-days/ha.. Most ol the farmers 

in Zones 1 and II use 20-40 roan-days;'ha far barvestlng: and pa.cking, whilé the major­

ity of the íarmers in Zone ID use less than 20 man-days¡ba. 

About 8 ·man-days were usad ro produce a ton of cassava, if land were preparad 

mechanical1y, and 10 man-days, if prepared manually. Labor requirements per ton 

of cassaYa vary cOhsiderably among farm suea (Table 4). This variation resulta 

partiy from varlation in labor use per hectaTe and partly froro va:riatlQns in yields. 

WhUe ijle former was explalned previOUSly, this analysis does nat provide sufficient 

information ro explain yield variatJOD8 (see aection on yields). 

Addltiona1 anaiya!e of current labor use in. cassava. productiOll in Colombia and 

expected ~pact of the lntroducttOQ af mechanical, bfologlcal and chem~ca.l technology 

on labor requirements are presentad in: "Present and. ·Potential Labor Use in Caasava 

Production in Colombia" by Per pinstrup-Axviersen and Rafael O. Dw. (paper pre ... 

sented atthe Thirdlnternational Symposium on Tropical Roct erops, Ibadan, Nigeria, 

December 2 - 9, 1973. Copies avaUable from CIAT). 

~ 
About 70 percent of tbe farmera obtained stakes from theír previoUB crop, 16 

percent purchaaed sta.tes and 15 percent obtalned them free fmm nelghbol's and 

friends. VlrtuaUy a.H the farmers in the North Coast Reglon obtained stakes from 

the!r own crop. lt lDay be expected tha.t the level of adoption al BtakeS froro inlproved 

varieties wUl be bigher among farmera who nonnal1y purchase stakes. H tb.is ex­

pectaUon holds true. we may expect a greater ease of adoption outside the Nortb 

Coast Regíon th.a.n withfn. 

Fertilizers 

Fifteen of the 300 farmera interviewed (5%) used. fertilizers for casaava. Ferti­

lizer use was most frequent among farmera on flat land outside tbe North CORst Re­

gion (Figure 6). Where fertilizer was uSed, the quantitie~ per hectare were small. 

InsecticIdes 

Twenty-seven percent of the farmera used insec~icides for cassava. Tbis practice 
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TABLE 2 

Eertimated labor Use in thc production of cassaVa per hectare with 
mechanJcal land preparation. 

O - 2 has. 
ZONE 1 Man days 
ACTIvI'fY per ha :& 
P!anting 4.0 5 
Rc~planting 0.5 1 
Wecding 37.3 43 
ApI. fertiltzers 0.4 1 
ApI. i?secti~ides 0.3 1 
llarvesting 32.7 38 
Packing 

~ ..ll TOTAL ZONE 84.7 100 
ZONE rr 
Planting 
Re-planting 
Weeding 
Apl. fertilizers 
Apl. insecticides 
llarvesting . 
Packing , 
TOTAL ZONE 
,Ji, 

ZONE III 
Planting 7.7 12 
Re-planting 0.3 1 
Wccding 41.0 66 
Apl. fertUizer O O 
Apl. insecticidcs 0.3 1 
HarveeUng and packing 12.6 2.Q. 
TOTAL ZONE 61:"9 100 
AVERAGE ALL ZONF:S 
Planting 5.9 8 
Re-planting 0.4 1 
Weeding 39.2 52 
Apl. fertiliz~rs 0.2 1 
Apl. insccticidcs 0.3 1 
Harvesting and packing .E.:.i ..E... TOrAL zo NES 73.4 100 

10 

2 - 4 has. 

Man days 
per ha 1-
12.6 13.; 
0.7 1 

57.8 58 
0.6 1 
0.3 1 

20 20 
--.2.&. _6_ 

98.60 100 

17.5 18 
0.3 1 

43.6 45 
O O 
0.2 1 

t9.9 21 
~ M'l 

95.4 100 ' 

9.3 13 
0.3 1 

40.1 56 
0.2 1 
O O 

...!2:...§. .2! 
70.5 100 

13.1 15 
O •• 1 

47.2 51 
0.3 1 
0,'2 1 
~ 2Q 

88.2 100 

~\ 

I 
)';1 

4 - 10 has. lOor more has. We!g:hted aver&e 
Man days Man days , Man days , 

per ha ...'&... per ha JL per ha ..:L \j) 
8.5 9 7.7 6 

,~,\ 

8.6 8 ?;[ 
'. 1 0.4 1 0.5 1 ¡J,' 0.4 

52 59.1 47 53.7 50 48.5 
1.3 1 1.2 1 1.0 1 
0.5 1 0.4 1 0.4 1 

23.2 24 47 38 33 31 
E _8 __ -" ~ 8 11.1 

, ,~ 93.50 100 123.8 100 105.9 100 
',ii 
~":¡ 
,~I 

15.3 17 16.8 18 It: 
" 

O O 0.2 1 " ~ 

¡J,; 55 45.5 48 

, ::\j 
49.3 

O O O O 

0.2 1 ' ~,~ 0.3 1 
:¡ h;¡: 19.3 20 18.2 20 

11&, hl _7_ 11.2 .E 
" 1

1
1 

- 93.2 100 :\j, 88.90 100 

i!, ' 6.8 8 8.0 12 

)¡,'I O O 0.3 1 
53.3 60 42.3 61 ,,11, 

I,I!, 1.0 1 0.2 1 
':'¡ I O O 0.2 1 
" I ~ .2!.. ..!&.:..!- 2!. ":. \ -

87.9 100 67.2 100 , , 
, I , 

IIII 11.9 13 7.3 6 9.1 10 
0.2 1 0.2 1 0.3 1 . I 48.9 53 56.2 53 -46.8 53 
0.7 1 1.1 1 0.5 1 I 

0.2 0.3 1 I 0.4 1 

I 29.2 E 40.9 2§. 30.7 ..M. 
91. 3 100 105.9 100 87."- 10u 

11 !I 
~ ~ 



TABLE 3 
Esthnated labor use in the production oí cassava per hectare with 
manual land preparation. Average by farro size. 

o - 2 has. 

~ Man days 

ACTIVITY pel' ha ,1 
Land preparation 20.0 19 
Pl<mUng 7.9 7 
Re-plantíng 1.2 1 
Weeding 31. 7 30 
Aplo fertilizers O O 
ApI. insccticídes O O 
lIarvesting 40.6 39 
Packing __ 4_ ......± 
TOTAL ZONE 105.40 100 

ZONE II 
Land preparation 37.5 31 
Planting 14.2 11 
Re-planting 0.4 1 
Wecding 40.4 3' 
Apl .• fertilizcrs 1.2 1 
Apl. fnsectiddes 3.0 2 
IIarvesting 20.3 16 
Packing ~ ......± 
TOTAL ZONE 121.9 100 

7,ÓNE TU 
Land prcparatiún 22.3 24 
Planting 9.3 10 

. Re-planting 0.1í 1 
Wceding 43.0 16 
Apl. fertilizers O O 
Ap1. insectictdes O O 
Harvesting and packing ~ 22. 
TOTAL ZONE 93.0 100 

TOTAL ZONES , 
Land pr~paration 26.6 25 
Planting 10.5 9 
Rc-planting 0.7. 1 
We~.ding 38.4 35 
Apl. fertilizers O., 1 
Apl, ínsecticides 1.0 1 
Ha"rvesting and packing ~ -.11' 
TOT/\I, :GONES 106.8 100 

2 - • has. 
Man days 

per ha ..!. 
20.8 22 
10,5 1(>, 
0.8 L 

39.2 41 
O O 
1.2 1 

14.5 15 

~ -1 
95.8 100 

30.7 27 
13.7 12 
0.6 1 

37.8 33 
0.4 1 
0.8 1 

23.0 20 

~ _5 
112.7 ·"tOO 

17.5 19 
8.5 9 
1.1 1 

51. O 55 
O O 
0.5 1 

~ ~ 
93.1 100 

23.0 20 
10.9 10 

0.8 1 
42.7 38 
.0.1 1 
0.8 1 

...E.!l 29 
100.4 100 

4 - 10 has. lOor more baso Weighted avery;e 

Man days Man days Man days 

per ha ,1 par ha ~ perha ~ 

18.2 16 20.8 19 20,0 19 

9.2 8 12.3 11 10.3 9 

0.6 1 0.2 1 0.7 1 

46.3 " 50.7 .7 43.3 41 

O O 0.3 1 0.1 1 

O O 0.1 1 0.4 1 

22.8 20 16.5 15 21.5 20 

...lL ...ll.. _6 _ --1! ...2J!. -'l 
113.1 100 106.9 100 105.3 100 

36.6 32 48.8 33 35.1 29 

13.2 11 9.5 6 13,3 11 

0.4 1 0.5 1 0.5 1 

46.7 41 68.0 46 42.8 36 

O O O O 0.5 1 

0.2 1 0.3 1 1.2 1 
\1 12.5 11 15.6 10 20 17 

J.1 _3 ~ --2 Í:.! ....i. 
113.3 100 14.7.3 100 118.5 100 

O O 19.6 21 

10.7 10 9.2 9 

0.3 1 0.6 1 

47.0 45 45.2 .. 
O O O O 

O O 0.1 1 

~ ....1! llJ. ....E. !'\ 
103.90 100 93.8 100 ' .~ . . 

18.3 16 34.8 27 25.0- 2. 

11.0 10 10.9 8 10.8 10 

0.4 1 0.4 1 0.6 1 

46.7 42 59.4 45 43.7 41 

O O 0.2 1 0.3 O 

0.1 1 0.2 1 0.6 1 

33.6 ..2!! !!.d .JI llJ!. II 
110.1 100 127.2 100 105.9 100 
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Planting Re-j)lanting Weed\rJg Ferti-lnsect. Harvesting !U'lrl packing 

Labor use in tbe prodUCtiOD of c8ssava (man-<iaya/ton). Average by farro size 

_º--=---ª-ª-8 2-4bas 4 - 10 has lOor more Weighted average 

5.1 9.2 5.6 7.1 6.B 

12.8 7.4 10.4 

7.1 10.9 6.3 7.6 

5.8 10.7 6.4 6.7 7.9 

5.6 11.4 9.9 . 11.6 9.4 

16.6 6.0 17.5 18.2 9.1 

11.1 11. 8 B •• 10.9 

9.3 8.6 11.2 14.7 •• 7 



Figure !l. .Fertilizer and insccticidc use 
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appears to be mosl cornIUon in the North Coast Hegion and least cornmon on flat lands 

outside that region (Figure 6). 

lferbicidcs 

None of the (armers interviewed used herbicide for cassava. 

PRODUCTION COSTS 

Estimated variable costs of production are shown in Tables .5, 6, 7, 8 and 9. A 

dai1y wage oí Col. $20 was 8.Bsumed for a11 Zom~s. Henee, labor costa were estimated 

by multiplying labor use by 20. Input costs were obtained from the survey. Labor 

costs account for about 60 percent of total variable costs on farms. where machinery 

was used far land preparation and 90-95 percent when the land was prepared manual­

¡y. 

Investnlcnts in fertilizer and insecticides iucrease with increasing farm size. 

This reflects thc somewhat higher level of technology on large farms and may ex­

plain in part the higher yields on larger Carms as discussed latero Total variable 

costs are higher on farms where land wa.s prepared with macrnnery than on farro with 

manual land pr:eparation. This la related partIy te higher costs of mechanized land 

preparation and partIy to higher Ievels of input use. Variable costs in the North 

C'Dast Re&:ion are considerably below fuose for tbe other regiona. Average variable 

costs for a11 the sample farms were estímated to be Col. $2,400.00¡ha. 

1'0 estimate total production costs, an average vaIue of land oC Col. $15,OOO!ha 

and an annualland rent of 12 percent were assumed. Using an average Iand value ra­

ther than the actual value for each farm biases production costs upward in reglana 

with low land values and dov,mwards in regiana with high land values. However, it 

was not pOSSiblc to obtain reliable land value da.ta lar thc sample Jarrus. Bence, 

total costa are estimated as an average of a11 sample farma. Transportatian costs 

were obtamed fram survcy data and interest charges on operating capital were as­

sumed to be 24 percent per year. Finany, an amount equal tú 20 pcrcent of total 

costs thus fae 'estimated was added to cover eosts not previously induded such as 

administration, protection from robbery úf the crop. etc. 

23 



TABLE 5 
F.stimated variable production costa per hcdure of CaSsaV3 for Zone I. 

Mecha.tl1calland 
preparation 0- 2 ho,s 2-4has 4 - 10 has lOor more has Weightcd Average 

~ ~ ~ ~ .JL!)L -'L $(ha ~ $(ha ...L Land preparation 650,00 23 897.11 29 950.00 30 8G3.68 23 869.72 26 Planting 80.00 3 252.00 8 170.00 5 154.00 4 172.00 5 Re-planting 10.00 1 14..00 1 8.00 1 8.00 1 10.00 1 Weedihg 746,00 26 1156.00 37 970.00 31 1182.00 33 1074.00 33 Apl. fertiUzers 8.00 1 12.00 1 26.00 r 24.00 1 20.00 1 ApI. insecticides 6.00 1 6.00 1 10.00 1 8.00 1 8.00 1 Harvesting 654.00 23 400.00 13 464.00 15 940.00 26 660.00 20 Packing ~ _7 ...lli:..QQ -i ..Bb.2Q _7 160.00 -.± ...l:&QQ 5 TOTAL 2344.00 85 2869.77 94 2820.00 91 3329.68 93 2987.72 92 
INPUTS 
Seed 366.25 13 100.89 3 106.32 3 172.00 5 157.38 5 Fertilizers 30.00 1 88.69 2 169.27 5 44.69 1 87.38 2 lnsecticldes ~ _1 ~ _1 27,27 _1 37.50 ---.l ~ 1 TOTAL lNPUTS 405.25 15 199.47 6 302.86 9 2s4.19 7 270.38 8 
TOTAL VARIABLE COST 2749.25 100 3069.24 100 3122.86 100 3583.R7 100 3258.10 100 ' 
Manual land E:reI!;aration 

Land preparation 400.00 lB 416.00 19 364.00 15 416.00 17 400.00 17 planting 158.00 7 210.00 10 184.00 8 246.00 10 206.00 9 Re-pI ant1pg 24.00 1 16.00 1 12.00 1 4.00 1 14.00 1 Weeding 634.00 28 784.00 37 926.00 38 1014.00 43 866.00 37 Apl. fertiUzers O O O O O O 6.00 1 2.00 1 Apl. insecticides O O 24.00 1 O O 2.00 1 8.00 1 Harvesting 812,00 36 290.00 14 456.00 19 330.00 14 430.00 18 Packing ~ _3 ~ ~ ...E..QJ!Q ..11 -1!Q.:.2Q. _5 IBO.nO _7 TOTAL 2108.00 93 1916.00 90 2262.00 94 2138.00 92 2106.00 91 
INPUTS 
Seed 168.00 7 183.17 8 153.55 6 15:1.92 6 lfH.28 7 Fertilizer O O O O O O 42.77 1 12.93 1 Insecticides __ 0_ ~ ~ _2 __ 0 __ _ O 

1.23 _1 9.72- _1 _ TOTAL INPUTS 168.00 7 216.67 10 153.55 6 197.92 8 186.9.'1 9 
TOTAL VARIAilLE COST 2276.00 100 2132.67 100 2415.55 100 2335.92 100 2292.93 100 
(-) Data not f1vailable 
j*) EstimntE'd man-day value $20.00 

-"'-



TABLE 6 \ 
Estimated variable productioll cost Ecr hect are of caSS:lva íor Zone 1 t 

li:'I,1 

Mcchanicalland 
ti',,. 
, ' 

preparation O - 2 hl1s 2 - 4 has 4 - 10 has 10 ot' more has Weis¡hted average 

.JLlliL ...le J&L.. ...le J&L.. ...le -1L\!L JL $(ha ....:& 
L:wd prcpar<ltion 955.33 31 803.33 30 904.66 31 

Planting 350.00 11 306.00 11 336.1lD 11 

Re:"planting 6.00 1 ,O O 4.00 1 

Wccding 872.00 28 986.00 37 910.00 31 

Apl. iertilizers O O O O O O 

Apl. insectlcidcs 4.00 1 6.00 1 4.00 1 

Harvcsting 398.00 13 364.00 14 386.00 13 

Packing ~ _9 ~ _4 ~ _7_ 
TOTAL 2863.33 94 2581. 33 97 2768.S6 95 

INPUTS 
Seed 146.00 5 67.06 2 119.69 4 

FertiHzers 0.00 O O O O O 

lnsecticides ~ _1 ~ _1 ~ J, 
TOTAL. INPUTS 151. O{) 6 77.06 3 126.35 5 

TOTAL VARlAP,LE COST 3014.33 100 2658.39 100 2895.01 100 

Manual land Erel2nrntion 

Land prepar:üion 750.00 29 614.00 26 732.00 2' 976.00 32 702.00 28 
Planting 284.00 11 274.00 11 264.00 10 190.00 . 6 266.00 10 

Rc-p1anling 8.00 1 12.00 8.00 1 10.00 1 10.00 1 

Weedlng 808.00 31 756.00 32 934.00 38 1360.00 45 856.00 34 

Apl. fertili"l.crs 24.\}\} 1 8.00 1 O O O O 10.00 1 
Apl. insecticides (iO.OO 2 l{j.OO 1 4.00 6.00 1 24.00 1 

Harvesting 406.00 15 4.60.00 19 250~OO 10 312.00 lO 400,00 16 

Pncking ~ _4 ~ 4 ~ ---1 ~ _3 .....!Qb.QQ -i 
TOTAL 2,138.00 94 2254.00 95 2266.00 92 2946.00 9" 2370.00 95 

INPUTS . 
Sced 94.89 4 83.31 3 183.35 7 53, -!2 1 99.2R 3 

Fertilizem 19. SO 1 4.40 1 O O O O 6.98 1 

Insecticirh:s ~ _1 ~ _1 ~ _1 ~ _1 ~ _1 
TOTAL JNPFl'S 139.54 6 95.56 5 184,89 8 65.30 2 117.77 5 

!'OTAL "ARTABLE rOST 2577.54 100 2319 . .')6 100 2-150.89 lOO 3011.,10 100 2-\.~7. 77 1 n\) 



\ 
TAnLE 7 

Estimated v¡¡ri~blc production cost per hectare forcass:wa for Zone lIt. 

. Mechanical bnd 4 - 10 has lOor more has ~~hted· aVer!!;&B 
prep:1 r lllion O - 2 has 2 - 1 has 

....lL!!!.. -l. ~.1!a -l. $.1!a -l. 
lL1!L ~ $/ha ~ 520.00 20 396.92 20 

Land prcparatlon 378.52 21 393.50 21 136.00 5 160.00 8 
Planting 154.00 9 186.00 10 O O 6.00 1 
Rc-planting 6.00 1 6.00 1 1066.00 41 846.00 44 
Wceding: 820,1)0 47 802.00 42 20.00 1 4.00 1 
Apl. fertilizer s O U 4.00 1 O O 4.00 1 
Apl. insecticides 6.00 1 O O ~ ...l.!. 324.00 -.!1 
Harvesting and packing ~ -.li ....ll!:..2.Q ...l.!. 2278.00 88 1742.92 92 
TUTAL 161G.52 93 1803.50 96 

lNPUTS 203.17 8 112.86 " Secd 111.79 " 70.59 3 83.00 3 9.88 1 
Fertilizer-s O O O O --±:.QQ -1. ~ _1 
lnsecticides 7.04 _1 ~ _1 290.17 12 128.67 8 
1'OT AL INPUTS 118.83 7 74;49 1 

2568.17 100 1871.59 100 
TOTAL VAHIAllLE COST 1735.35 lOO 1877.99 100 

Manual lanrl prep:11'ation 
O O 392.00 19 

! :·I~ 
íii¡ 

350.00 18 " Lana. preparation 446.00 23 214.0U 8 184.00 9 1,' 
" PlantinR 186. 00 9 170.00 B 6.00 1 12.00 1 '[):,: 

ne-p~antíng 10.00 1 22.Q(} 1 940.00 43 904.00 45 
Weeding RGO.OO .3 1020.00 51 O O O O ¡I¡I! 
Apl. fertilizcrs O O O O O O 2 1 

iJ, 
; ~d! 

Apl. insc·cticide:s O O 10.00 1 ~ ..-!1 ~ ..l!!. ::!I, 
lIarvesting nnd packing ~ ~ ~ -.li 2078.00 94 1876.00 94 
TOTAL 1:-,60.00 94 1862.00 " "!I 
INPUTS 101.17 5 101. 81 5 
Seed 98.6G 5 111.30 6 O O O O 
Fcrtílizers O O O O ~ _1 --1!:.1l _1 
InscctiC'ides ~ _1 ~ --1 122.75 6 116.52 6 
TOTAL lNPUTS 112.59 " 126.25 7 

2200.75 100 1992.52 lOO 
TOTAL VAIHABLE COST 1!:172.59 . 100 1988.25 100 ·,1 

(-1 Datn not O'lv:übble 

-=---=-~_. ~~._~=.~.~. ~~.~._-- - -- __ o -_._------ -_._--- -- -_. -------~-- _.- ~~ 



TABLE 8 

Estimated variahle proructlQn cost pe.r hcctare of C9.ssava average. an ZQnes 

Mechanieallünd 
preparation O - 2 has. 2 - 4 has. 4 - 10 has. 10 Qr more has. Weighted average 

~ .!& ~ .:& ~ -.:&. ..lLl!!!.. ...Jl $/ha. .!& 
Land preparatlon 514.26 22 748.87 27 876.67 30 600.84 22 674.29 25 
Planting 118.00 . 5 262.00 10 238.00 8 14<3.00 • 182.00 7 
Re-pl<lnting 8.00 1 8,no 1 4.00 1 4.00 1 6.00 1 
Wecding 784.00 34 944.00 34 978.00 32 1124#00 36' 936.00 34 
Apl. fertilízers 4.00 1 G.OO 1 14.00 1 22.00 1 10.00 1 
Apl. inseeticides 6.00 1 4.00 1 8.00 1 4.00 1 6.00 1 
Harvesting and packing ~ ~ 540.00 .E. ~ 2'! 818.00 ~ 614.00 ..E 
TOTAL 1982.26 88 2512.87 94 2702.67 93 2804.84 91 2428.29 92 

Ih-rvUTS 
Seed 239.02 10 105.82 4 86.69 3 187.58 6 167.12 6 
Ferttlizers 15.00 1 29; 56 1 84.64 3 63.84 2 40.99 1 
lnsccticides ~ .-! --hl§. _1 18.63 _1 ~ _1_ -lh!Q ..l 
TOTAL INPUTS 262.04 12 141.64 6 189.96 7 272.17 9 220.21 8 

TOTAL VARIABLE COST 2244.30 100 2654.51 100 2892.63 100 ::l077.01 100 2648.50 100 

Manual land 12reEnration 

Land preparatiQn 532.00 23 460.00 19 366.00 15 696.00 25· 500.00 21 
Planting 210.00 9 218.00 9 220.00 9 218.00 8 216.00 9 
Re-planting 14.00 1 16.00 1 8.00 1 8.00 1 12.00 1 
Weeding 768.00 33 854.00 35 934,00 39 1188.00 43 864.00 35 
ApI. fertilizel"s 8.00 1 2.00 1 O O 4.00 1 6.00 1 
ApL insectlcl<les 20.00 1 16,'00 1 2.00 1 4.00 1 14.00 1 
Harvesting nnd packing ~ ~ ...:illJ!Q. .E ~ ..1§. 426.00 ...li ~ ..M. 
TOTAL 2132.00 93 2008..00 93 2202.00 93 25«.00 95 2142.17 93 

INPUTS 
Secd 120.51 5 125.92 5 146.02 6 t03.67 3 124.34 5 
Fel1:ilizers 6.50 1 1.47 1 O O 21.39 1 5.33 1 
Insectlddcs ~ _1 ---ll:.11 _1 --1:1.! _1 ~ _1_ 13.59 _1_ 
TOTAL INPllTS 140.04 7, 146.16 7 153.73 7 131.62 5 14'3.26 7 

TOTAl. VAIUABLE COST 2272.04 100 2154.16 100 2355.73 100 2675.62 100 2285.43 100 

"- - ---.-~~ __ o 



TADLE 9 

Estlmatod variable production cost per hect are of cassaVa average 
for 311 farmers. 

o - 2 has 

!i!2.L.... JL.. 
Land preparation 523.13 23 
Planting 164.00 7 
Re-planting 11.00 1 
Weeding 776.00 34 
Apl. fertilizers 6.0Q 1 
Apl. insecticides 13.00 1 
Harvesttng and packing ~ ~ 
TOTAL 2057.13 90 

~ 
Sced 179.77 8 
Fertilizers 10.75 1 
Insccticidcs ~ _1 

TOTAL ¡NPUTS 201. 05 10 

TOTAL VARIABLE COSl' 2258.18 100 

2 - 4 has 4 - 10 has 

$(ha ....:L ~ 
604.44 24 621. 34 
240.00 9 229.00 
12.00 1 6.00 

899.00 35 956.00 
4.00 1 7.0a 

10.00 1 S.,! 00 
491. 00 ...E ~ 

2260.44 94 2452.34 

115.87 4 116.36 
15.52 1 42.32 
~ _1 -11d1 

143.91 6 171.85 

2404.35 100 2624.19 

lOor more has Welgbted average 

....:L $(h • J..- '/ha ...:&.. 
23 691.42 24 569.96 23 

9 182.00 6 195.16 B 
1 6.00 1 9.52 1 

35 1156.00 39 869.50 36 
1 13.00 1 6.28 O 
1 4.00 1 9.16 O 

...E ~ ..zL 557.90 -.1.! 
93 2674..42 93 2217.48 92 

4 145.63 5 139.04 6 
2 42.62 1 21.03 1 

_ 1 13.66 _1 _ 11.65 -.! 

7 201.91 7 171. 72 B 

100 2876.33 100 2389.20 100 

? • Z 



\!ndcr these as::;umptions, average total costs: were estirnated as Col. $6,586/ha 

and Col. $59S/ton as follows: 

Average variable costs 

Land rent 

Transportation costs 

rntercsts on working capital 

Qther costs 

Total cast 

Pesos/ha 

2,390 

1,800 

720 

576 

1,100 

6,586 

pesos/ton 

217 

164 

65 

52 

100 

598 

At the exchange rate of Col. peso $20 to ane U. S. dollar the cost 

per ton is thus approximately US $30. This is con.'3iderably higher than the price 

paid te the cas::;<1Vd. producer in the major cassnva exporting country, Thailand. 

Hence Colombia doca not presently appear to be competitive in thc warld market. 

The lntroduction ai yield increasing technology Gould l'l..'<lucc rapidly per unit costs 

and brlng Colombia into a competitive position in so fal' as the price of raw matcrlitl 

for proccssed cassava products are concerned. 

YIELD 

Table 10 shows estimated yields by zone and farm size. OVerall average yield 

was estimated to be 11 tons/ha. Yields were relatively low in the North Coast Regions 

while they weré high on flat lands outside the region (Zone 1). Although yields app­

eared to be higher on large than on small farms, no deíinite relationship between 

yield and farm size was establishcd. 

Because oí the preliminary nature of the data, no attempt was made to explain 

yield diffcrences among zones aOO farro sizes. However, to get sorne idea of the 

relativc impúrtancc oí yield-l1miting facto!'s beyond production practices and input 

ulili:t.ation, the sample farmera were asked about their principal problems in cassava 

production. Farmers perceived cxcess water during the rainy season as the most 

important problcm. Other problems mcntioned included robbery from the field, dis-

caSCt; .'I.nt! in,.';ccts. 
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CREDIT AND TECHNICAL ASSIS'TANCE 

About one-third of thc sample farmers obtained credit íor tbe production oí cas­

-java. Two-thirds oC Uw farmers that obtained credit had less than three hectares of 

cassava, and the amount oí credit usually was 1ess tban $3. OOO/ha. Caja Agraria 

was the credit source most gene rally mcntioned. 

Ten Carmers (3 percent) reported receiving technical assistance for cassava 

,Jroouction. Six oC thct;e farme!'s were in ZOJ'le l. 

MARKE TING AND PRICES 

Slightly more than half of the farmers 80ld thc cassava on the farm while the 

:'e8t brought 11: te the market place for sale. Seven farmers sold cassava for pro­

~essing, the rest was sold Cor direct human consumption. cnly thrce farmers (a11 

n Zone I) sold their ca:fisava while still in the ground. i. e. the buyer was respon­

üble for harvesting. 

Cassava is frequent1y produced far fram consumption centers and roads are 

¡ften paor or non-cxistent. Furthermore, cassava is a bulky producto Hence, 

ransportatlon problems are frequent and costs high. Trucks are used most fre­

\uently. Although. many farmers use animals, primarUy donkcys, to transport 

he cassava either 10 the market. or to the road where it lS transferred te a truck, 

)US or jeep. 

The average of the prices paid to the sample farmers prior 10 the penad of 

~he survey was Col. $769/ton. A considerable dtfference was fOWld betwcen 

,rices paid to small fanncrs and those paid to larger anes. Farmera with a cas­

aya are a oí less than 2 hccíares received 70 percent af the price paid lo farmers 

'11th 10 hectares or more (Table 11). It lS not clear fram the survey data why trus 

,rice differential exists. One explanation may be economies of size i.n tranaporta­

lon and other marketing a.ctivities. Furthermore, it 15 likely that small farma tend 

o be'furthcr removed froro roads and consumption centers than larger anes, henee 

ransportation COS\.!:; are h1gh and visits 01: cassava buyers more infrequcnt. Howcver, 

.dditional rcsearch is needed to cxplaln satisfactorily the existence oI the price dif­

erential. The ¡ssue 8eems sufficiently important to warrant such research. 
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FARM RETURNS 

Givon the preliminar}' nature of the data, the large variation in costs , prices and 

yiclds among tarms and fue lack of accurate estimates of land values, anyestimafion 

of uet rcturnS to the [ar:mer i5 at best superficial. Purthermore, both prices and 

costs havc increased considerably since tho survey was completcd. However I tt ap­

pears ea.ssava priccs have inoreased more than production costs. Hence, the nct 

returna estin1ated here are likely to be less than those prevailing at the tíme this re­

port was writtcn. 

Wíth the qualifications mc.ntioned above, tile average net reiurns were estimated 

to be Col. Sl~S9G/ha and Col. $l71/ton and estimated as fol1ows~ 

VaIua oi production 

Total costa 

Nct Tcturns 

pesos/ha 

8,482 

V,58S 

1,896 

SUJ\11rAR.Y AND CONCLU&íONS 

Pesos/ton 

?GO 

598 

171 

This report describes the casaava produetion process in Colombia. The descríp­

tion is brief and thc information 18 preliminary. Emphasis is placed on a dcscription 

of production practices, input use and costa. The results trom this study provided 

guidelines for a more comprehensive analysis of faetors l1miting cassava production 

and productivity now in progress. 

Data for the analysis reportcd heto Were obtained from 300 farms in 17 depa.rt­

roent s of Colombia. 

111C cultural practices on müst of the samplc farros consistcd of (1) land prcpa­

ration, in most cases rudlmentary. (2) planting, (3) wecding and (4) harvesting. In ad­

dition. re-planiing and applioation of insecticidcs and fertilizers were carried out on 

sorne Carms. Cassava was intercropped with maize, plantain. coffce. yams or beans 

on one-third oí tbe sample farms. 

The level of technology in cassava production was low. Mechanized Iarxi prepa­

ration was found on a sman number of iarms. No other use ot maehinery in cassava 

production was reported. Use oC fertilizers and insecticidcs was Jimihxi. aud no 

herbicltles \Vere applicd. None of the sample tarmers applied irrip;ation. The 
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use oC crcdit and technical assistance fol' cassava production was l1mited. 

1t may be concluded that cassava production in Colombia is based on traditional 

production methods with land and labor accounting for a large majority of the re-

sources uscd. 

Labor use per hectare varied from 67 man-days in the North Coast Region where 

land was prepared mechanically to 119 man-days on mountainous slopes with manual 

land preparation. On the average, farmers using mechanical land preparation spent 

8S man-days/ha whíle 110 man-days/ha were used where land was prepared manual­

Iy. Weeding was the most labor-consuming activity followed by harvesting/packing, 

land preparation and planttng. Labor use per ton of eaasan was estimated at about 

8 and 10 man-days for mechanical and manualland preparation, respectively. 

Average yield of cassava was estimated at 11 ton!ha with considerable VRrlation 

among tarms. No definite reIationship was found betWeen yield leve! and farm size.· 

Total costs were estimated. to be Col. $6, 586/ha and Col. $59B/ton. Net returns 

were estimated to be Col. $1, 896!ha and Col. $171/1on. Given tbe preliminary na­

ture of the analysis and the lack of rcliable ,data on certain costs components. esti­

mated total oosts and revenues should be conSidered as approximate magnltudes ra­

ther than exact figures. The reliability oí the estimates will be tested on the basis 

oC results trom a more comprehensive study presentIy underway. 

Prices receivod by farmera vary considerably. Slnall farmers seem te receive 

constderably lower prices tban larger ones. Cb. the average, the price received by 

the farmer with less tban two hectares oí cassava is about 70 percent of the price 

recelved by the farmer with more tban foul' hectares. The relationahip between 

price level and farlll size is particularIy marked in the North Coast Region where 

farmera with less than two hectares received about 60 percent of the price received 

by farmers with 10 hectares al' more. With respect 10 econon:L1es oi seaIe in cassava 

proouction in Colombia tt appear that pelee differentials are mOTe important than 

cost and yield differentíala. However, additional data are needed te verify this 

finding. 

On the basis of trus analysis? additional research ia recotnmended on fue follow­

ing subjeets: 
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1. 

• 
Faciors explaining yielJ differences arnong farros and regions. This 

research should focua on identifying yield limiting factors and esti­

mating their relative importance tor production and productivity. 

Such work. 18 now ID progress. 

2. The role oC intercropping. Emphasis should be placed on (a) esti-

mating relative net return and risk froro alternative cropping 

systems using present and tmproved technology 1 and (b) the farmer's 

expectation of nct benefits froro alternative systems~ 

3. The rclationships between farro size and prices reccivoo by farmera. 

The findings of this study should be verificd and if they are confirmed, 

eHorls should :tw rnade to ffXPlain the price dífferential. 

lt 18 not the purpose of tMs study to suggest príoríties in biological research 

rclated to cassava. However, results from the study suggest that research be 

carried out: 

1. 10 estimate the relationship between level of weeds and cassava yields. , 
Work on thls subject is in progr~ss. 

2. to identify inexpensive means of weed control in cassava. 

3. to estitnate the iIDpact oI alternativa degrees of laOO preparation 

on cassaVa yields. Land preparation accounts for a consíderable 

portion of total production costs on sorne farros whUe it 18 of 

little ilnportancc on others. Controlled experiments are nceded 

to determine fue pay-off from improved land preparation. 

It 16 expected that the more comprehensive study now in progress will provide 

ínformation useful for cstablishing furthcr priorities in biological research on cas-

saya. 
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