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SYSTEM OF MILK TRODUCTION FOR SMALL FARMERS
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M. E. Ruiz, G. Cubillos, O. Dcaton and H. Muroz

Trhopical Agricwttiral Reseanch ard Tradinding Center, Twuialba, Costa Rica
4.
1479-

SUMMARY

The socio-2conomic and blologlc Ha <is for the development of a prototype of
a milk production system for the tropics is given. The system takes into
accouiit the resources and constraints that are characteristic of the small far-
mer in Central America. Ample use of pastures, moderate use of agricultural
by-proeducts and minimum use of wncle milk are the characteristics of the feed-
ing componants. Moderate milk production levels per cow, but high production
pa2r unit area are possible by using crossbred cattle of sinall or moderate body
size ani a fast-growing grass species. The system produces 15,000 kg of milk/
na/vear. Economiz analysis under Costa Rican conditions indicates a net pro-
fit of 35 3 including all operational and fixed costs.

INTRODUCTION

Central America is a regicn where the livestock devzlooment potential is
nigqnh. Alckougn there are specific differences among countries, the region, as
1 exports beef at a total value of US $§ 192 million/year (FAO, 1978).
ated deficit in milk in Cencral 2Zmerica is 1,045 MT/year {(SIZCA-CA-
Tnis deficit, coupled with the projected increase in population
ion in 1975 to 36 miilion in the y*a* 2,CC0 (ID3, AID and IBRC,
has vrompted a ¢hange in agricultural poiicies seelting an increase in
uction.  Unfortunately, theore is a dearth of irformation regarding
uctina under tropical conditions. Most of th2 available inicimation

subject has been vroduced in Australia (Swain, 197%1; Stobbs and Thomp-
975) .

G
o
- L 'O

As stated by Swain (1971), aa animal production sysicu in any environ-
ment recuivaes a large, cvenly dictributed and reliable suoply of fecd that can
*

.

ne officiencly utilized by the aniinal. The zvolution off the ,stnn depcads

on the intoerecticn of the climaie, the farecer's managerial and technical skills,
the availabie technolojy, the social and ccononic status of tha producer and
tho incentives and marketiuns syscoens prescnt.

The davaloiment of appropiate deivy production systems, therefore, must be
pired un the consideration of the individual cemponents of the systoa.  This
soapes illustrates an cffort to achicve an understaading of the major asgects

et dotorainge the biologio and wroonomic feasibility ol a milk

! prodact:i
Lot proauotvee, as well o as its suitability for small fartiors in

s
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SMALL DAIRY FARMING IN CENTRAL AMERICA

Most of the cconomically active population in Central Ancrica is in the
asricultural scctor. Within this scctor, there arc wide differences in the
distribution of income, as scen in Table 1, such that while 6 3 of the popula-

ion receives 45 % of the total income, small farwmers having up to 35 ha, and
rerroesenting 94 ¢ of the rural population reccive only 55 % of the total in-
come.

Tarle 1.Rural population and agricultural income by socio-economic strata in
Central America*

Porulation Income
In thousands 3 Us § L
Totzl rural population 10,062 100 1,245 100
zaniless to 4 ha 7,640 76 371 30
Farms 4 to 35 ha 1,835 18 315 25
Farms with more than 35 ha 587 6 559 45

* SIZZA-GAFICA (1974).

In a study (CATIE, 1978) of Costa Rican farms having less than 50 ha in
size or less than 50 head of cattle, it was found that thres-fourths of all
farmz nixed the livestock activities with either perennial crops (37 %) or
annuzl crops (10 %) or both (29 %), with the remaining 24 % raising only
catzla. For half of the farmers involved in the study, the cattle enterprise
was considered to be the most important source of income; 47 % pointed to pe-
rennial crops (coifee, sugarcane) as the major source of income and only 3 %
derizd most of their income from annual crops (corn, beans and others).

ooking into the cattle component, the most prevalent form is the so-
callei dual-purpose system (Table 2), characterized by once-a-day milking of
Z2z: crossbred cows which are allowed to nurse their own calvns an average of
G nours daily (Pezo, Avila, Ruiz and Ruiz, 1980).

Tabls 2. Type of livestock enterprise in relatlon to farming bystqn* percont-
age cf all farms

Beef (cow-calf) Specialized
System production dairy Dual -purpose

Cnly cattle 2 36 62
Cattl2 + annual crops (¢} 3 97
Cattle + perennial crops 2 14 84
Cattla + annual + perennial crops 0 2 98

* luhw, Avila, Ruiz and Ru|~ (l“uO)
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The Costa Rican farmm~r, like his other Central Amcrican countcrparts}
makes ample use of pasitures to feed his cattle., However, a meaningful pro-
portion of farinvr., also use other feed resources (Table 3).

Table 3. Fced resources, other than pastures, uscd by small farmers in milk
: production systems

N Specialized Dual-purpose
Feed resource dairying enterprise
3 b ]

Proportion of total population using feed
resources additional to pastures 41 37

Of those using such resources,

~Use commercial feeds 75 12
-Use sucgarcane molasses S0 25
-Use banana pseudo-stem and fruit 62 65
-Use sugarcane 12 28
-Use other materials 19 17

Althougn the proportion of farmers using additional feeds is not affected
by the type of dairy enterprise, those who have specialized dairy operaticns
use energy-rich feeds more sc than those with dual-purpose -operations. This
is an indicator of better animal husbandry and technical knowledge of farmers
with specialized dairy operations.

Obwviously, straight dairying involves more investment (an average of
US $ 14,506 per farm) than the dual-furpose enterprise (US $ 10,710 per farm);
however, gross income from specialized dairies far exceeds that obtained from
the dual-purpose system as evidenced in Table 4.

Table 4. Farm income according to milk production systems in Costa Rica, all
values in US dollars

) Specialized -~ Dual-purpose
Source of income dairying enterprisc
Milk sales 3625 1040
Becef sales 19 159
Other farm products 2166 3320

Total gross income 5810 4519
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Although it is recoynized that the dual-purposc system is the most preva-
lent form of milk production in Central Amcrica (refer to Table 2 for an exam-
ple), a shift in favor of the specialized dairy will occur if there is a qgood
road network linking the farms to the major markets or processing plants.

An cxample of this situation can be obscrved at the Monteverde-Santa
Elecna arca in northwestern Costa Rica, which includes a large milk-processing
plant. Despite thc distance from any major population center (San Jose, the
capital city is about 250 km away), the most common livestock enterprise is
the specialized dairy (58 % of all farms with cattle), followed by the dual-
purposc cnterprise (34 %), the remainder being specialized in beef production
(Table 5). In fact, it seems that when a farmer decidcs to undertake the

specialized dairy enterprise, he often makes this his sole agricultural
activity.

Table 5. Distribution of milk production enterprises across farming systems
in the Monteverde-Santa Elena area of Costa Rica*

Specialized Dual-purpose \
Farming system dairying enterprise
% of all farms % of all farms

Cattle only 53 ' 22
Cattle and annual crops 33 33
Cattle and perennial crops 0 11
Cattle, annual and perennial crops 14 _34

100 100

* Francisco Romero, unpublished results, 1980. CATIE, Turrialba, Costa Rica

The thesis that if credit and appropriate technical assistance are avail-
able, the farmer will change from dual-purpose to straight dairying, is based
on threc bits of information. The first of these is that of all small farmers
suirveved in four different regions of Costa Rica, 63 % desire to change their
prescnt farming practices and would do so by accepting both credit and techni-
cal assistance (CATIE, 1978). Secondly, as represented in Table 6, it is
okvious that those involved in specialized dairying are more prone to use

credit and accept technical assistance than farmers with the dual-purpose
enterprise.

The third evidence for the readiness of farmers to change to specialized
dairying is the result of a joint effort by the Central Bank of Honduras and
the Tropical Agricultural Rescarch and Training Center (CATIE) to provide tech-
nical assistance to farmers, on the northern coast of Honduras, who have re-
cecived loans from the bank. These include mostly dual-purpose enterprises
where 32 ¢ of all farms are between 5 and 50 ha in size and 56 % are farms be-
tween 51 and 200 ha, the remaining 12 § having between 201 and 500 ha. Never-

theless, regardless of farm size, there has been an accelerated rate of adop-
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Table 6. Farmer's attitudes toward devcelopment factors, § of all farmers*

Criteria Spc?La}lzcd Dual-pur?ose
dairying enterprise
Use credit 60 40
Receive technical assistance 31 ) 13
Kecp farm records . 3 15
Wish to improve 69 63

Belong te cooperatives 37 32

* Montceverde- Santa Elena region of Costa Rica. (Francisco Romero, unpublish-
ed results).

tion of techniques related to specialized dairying, over a period of one to
two years (Proyecto BCH-CATIE, 1979). For example, in 1977, 76 % of all loan-
recipient farmers had 7, or less, basic improved practices for milk production
already established in their system; in 1979, this group was reduced to 35 %,
while the proportion of farmers with more than 12 improved practices rose from
8 % in 1977 to 30 % in 1979. Accordingly, milk production increased 45 %
(from 6,524 kg/day to 9,472 kg/day) as produced on 37 farms.

Against the background just described it is clearly evident that the dual-
purpose (milk and beef) production system is the most common one found in Cen-
tral America. Research efforts are being conducted to improve this type of
enterprise not only due to its popularity, but also because of its resiliency
to changes in beef and milk prices and its low investment rates. However, it
has been pointed out that farmers do tend to change to specialized dairying if
appropiate credit, technical assistance and marketing conditions are given.

In view of this, and in response to national policies favoring milk production
in Central America, a milk production system was designed based on both tech-
nical considerations and economic appraisals, as described in the follcwing
pages.

BIOLOGICAL BASIS FOR A SYSTEM PROTOTYPE FOR MILK PRODUCTION IN THE TROPICS

The system prototypre was develowved in the Valley of Turrialba, Costa Rica,
an area that is ecologically classified as humid tropical forest (Holdridge,
1959). Climatic characteristics are shown in Figure 1. Although fairly uni-
form, solar radiation decreases both at the onset (June) and at the end (De-
cember) of the wet season. This is due to heavy cloud cover which becomes the
main limiting factor affecting grass availability. Nevertheless, Cubilloes,
Vohnout and Jimenez (1975) have estimated that the rate of growth of pasture
spcecics may be reduced to 30 % during the months of January to April, which is

the period with less rainfall, in relation to the maximum growth obtained in
May and June (Figure 1).
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Most of the pasture experiments leading to the integration of the milk
production systom under consideration have been conducted on soils of the
Juray scrics, classes I and I, as deseribed by Berlanga (1972) .

Pa iture managcmcnt

There are scveral management factors influencing productivity and per-
sistencc of a pasture. Among them, grazing pressure, length of the grazing
period and length of the rest period are important. In addition, in the tro-
pical areas, duc to the lack of nitrogen in the soil, fertilization with this
element significantly affects both production and quality of the herbage.

Although each management factor has scparate effects on the pasture, it

is necessary to know their combined effects on productivity. In Table 7, the

effects of grazing pressure and the length of rest periods on the growth rate
of African Stargrass (Cyiodon nlenfuensdis), are shown.

Table 7. Effect of grazing pressure upon growth rate (kg of dry matter/ha/day)
of African Stargrass under different management systems*

Dzzs - Grazing pressure, kg DM/animal/day

rest 5 10 15 20 25
7 -1.4 4.3 9.0 12.8 15.7
14 6.6 10.5 13.4 15.5 16.6
21 11.8 13.9 15.1 15.4 14.7
28 14.3 14.6 14.0 12.5 10.1
35 14.0 -12.5 10.2 6.9 2.7

The managenent system involved 7 days oif grézing and the application of
250 kg N/ha/year.
rrom Cubillos (1977).

In Table 7, it can be seen that high grazing pressure has a marked nega-
tive effect when it is combined with a short rest period, resulting in a low
production of pasture. Recovery after defoliation requires adeguate plant
nutrient reserves which are not allowed to accumulate with this manageaent.

On the other hand, a longer rest period will have no efifect on plant growth
rate when the grazing pressure is high, but will negatively affect the growth
rate when grazing pressure is low. The excessive accunulation of older, high-
ly lignified plant tissues tends to decreasc the growing goints in the plant.

Figure 2 illustrates the cffect of the amount of nitrogen fertilization
applied when different periods of rest are used in a pasture. It is shown
that when no fertilizer is applied and resting periods are very short, very
low growth rates (or actudl degradation of the gward) occur, duc to insuffi-
cient soil nutrients. The only means for increasing preduction under zero-
fertilizer conditions is to increasce the rest period. Obviously, as nitrogen
is applied, more grass is available and, therefore, intensification of animal

I
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production is possible; however, zare must be excercized to avoid a combina-
tion of high levels of nitroguen and long resting periods, since this will

tend to depress the growth of pasturce plants. The reasion for this behavior

is that fertilized plants tend to maturce faster than non-fertilized ones, thus
causing a decrcase in the growing points. It is apparent from Figure 2 that
maximum production of African Stargrass is obtainced by grazing it for 7 days,
allowing a 21-day resting period and applying 250 kg of nitrogen/ha/year.

Gutierrez (1974) found that daily rotation of the paddocks permitted an

increase in stocking rate without sacrificing individual milk output, thus
causing a 30 % increase in milk production per unit area (Table 8).

Table 8. Milk ?roduction from intensively managed African Stargrass®

Grazing period Milk production Stocking rate Milk production
days kg/cow cows/ha kg/day/ha
1 ' 5.69 7.47 43.0
5 5.7 5.88 ' - 33.7

* Resting period: 21 days; N application: 250 kg/ha/year.
From Gutierrez (1974).

Supplemantation of milking cows

Seasonel variation in quantity and quality of grasses demands precaution-
ary measures to avoid declines in milk production on pasture. Unfortunately,
the few triais that have Lkeen conducted in this area have shown no clear re-
s:lts as to the kenefit from the use of supplements. As an example, Molina
(1973) offered ad €ib{tun amounts of a molasses-based supplement to grazing
=ilking cows. ariation in the intake of the supplement was achieved by vary-
iag the number of hours spent by the cows in a dry-lot where the supplement
was available. The results are shown in Table 9.

Table 9. Milk production by grazing Criollo, Jersey and crossbred cows supple-
nented with various levels of a molasses-hased diet*

Hours in Supplement intake Milk production, kg/zow/day
dry-lot kg/cow/day Initial Increase
18 13.0 7.1 2.2
16 12.0 7.4 2.0
12 8.5 7.6 1.5
8 8.6 7.5 1.0
2 4.8 7.6 0.5
(o} 0.0 7.1 0.0

1o



Othcr experiments at Turrialba (Lazarte, 1978; Villegas, 197v) have
shown responses of only 14 3 to 18 3 additional milk production when supple-
menting cows grazing African Stargrass pasturces with starch-rich feeds.

The results described above arc in line with a recent review by Combellas,

Baker and Hodgson (1979) on milk yield responsc to supplcemcentation (Table 10).

Table 10. Results of experiments on tropical pastures showing the milk yield
response to supplementation in mid-lactation®*

Mean level of Period of Milk yield Response
Country supplementation lactation of low level of kg milk/kg
kg/day weeks supplementation supplement
High Low kg/day
Trinidad 2.4 o 27 6.9 0.33
2.5 0.5 27 6.7 0.20
Brasil 3.8 0 11-23 10.0 0.42
1.9 o 11-23 10.0 0.37
4.1 o 10-22 10.8 0.35
2.2 Q 10-22 10.8 0.34
3.3 (o} - 8.6 0.33
Cuba 3.6 o 10-30 9.5 0.21
2.7 (o) 10-30 9.5 0.28
11.8 0 10-30 9.5 0.31
6.0 o 8-23 7.9 0.07
3.0 (o) 8-35 7.9 Q.27
3.7 o 9-24 14.1 -0.16
Rustralia 3.8 o 17-30 3.8 0.48
2,7 (o} 17-30 8.8 0.4.
1.1 (o} 17-30 8.8 0.64
3.0 o - 13.6 0.37
3.0 0 - 11.4 0.50
Venezuela 2.0 1.0 >6 8.7 0.29
3.0 1.0 >6 8.7 0.34
6.9 o 14-28 7.6 0.40
3.7 o 14-28 7.6 0.40
3.1 o 14-28 7.6 0.66
Uganda 2.7 Q.7 9-26 8.6 0.25
Mean + s.d. 0.34 + 0.17

* Adapted from Combellas, Baker and Hodgson (1979),



The substitution of concentrate for herbage appears to be the main reason
for the low milk yield responnes to level of supplementation (Combellas, Baker
and Hodgson, 1979; Villegas, 1979). Most of the resjonse of milking cows to

supplcmentation is in the forim of wecight gain (Molina, 1973; Combellas, Baker
and Hodgyson, 1979).

Although the responses to supplcementation arce modest, the use of supple-
mentary feeding during the milking operation is of valuc since it quits down
the animal and facilitates its handling. Obviously, to achieve this, it is
not neccessary to use high levels of high-quality concentrates.

Calf feeding and management

Several experiments (Torralba, Ruiz and Vohnout, 1974; Villegas and Ruiz,
1976; Leal and Ruiz, unpublished results; Ruiz, Medina and Perez, unpublished
results) have shown the feasibility of raising dairy calves with restricted
milk intake (180 kg/calf), using a concentrate based on tropical by-products
and with grazing initiated at an early age. Table 11, for example, shows
growth data of Criollo, Jersey and crossbred calves put out to pasture at var-
ious ages, with milk intake restricted to 160 kg per calf, and concentrate
consumption not greater than 1.5 kg/head/day.

Table 11. Performance of dairy calves under grazing conditions*, g/day

Resting period Age of calf when first put out to pasture, weeks

of pasture, days > 3 10 13 avg.
21 314 296 262 399 318
42 401 282 248 296 307

Averages 358 289 255 348 312

* Leal. arnd Ruiz, unpublished results.

Genetic component

For some twentv-five years, CATIE has been involved in a breeding pro-
gram to improve the local indigenous Criollo (Bes ftautus) cattle of the Tro-
pical Amcricas. More recently, the Jersey has been introduced as has cross-
breecding by the use of Ayrshire or Red Danish semen in a 3-breed rotational
system (the Red Danish group has been discontinued). The Criollo and Jersey
as well as their crosses have been shown to excel the larger breeds in re-
productive performance in warm climates under pastoral conditions. As their
sizc can be considered medium to small it is possible to carry high numbers
of cows pcr hectare and, therefore, attain high output per unit area, al-
thouqh the per cow production is modest. This would not be possible, however,
if a reasonably short averaye calving interval could not be maintained.,



Table 12 gives the information relative to milk and reproductive perfor-
mance in the CATIE herd.  Apparently, the Jerscy x Criollo shows considerable
heterosis for yield, wherca:s the rotational crosnsbreds surpass the ¥y levels
as a combinced effect of heterosis and the additive contribution of the more
productive brecds. No advantage in reproduction is notable in the 3-breed
rotational crosses although their performance is satisfactory.

Table 12. Comparison of the pcrformance of dairy brecds at CATIE*

Brecd group No. of lactations Calving interval Milk ptoductien 3
months kg/lactation, x + sd 1

Criollo 1,117 12.6 1,382 t 600

Jersey : 433 12.7 2,180 t 510

1/2c 1/23 = F, 397 12.4 2,221 ¥ 410

Ayrshire x F, 58 13.2 2,469 * 460

Red Danish x F, 30 13.0 2,112 ¥ 470

* Alvarez, Deaton and Munoz (1977).

The system of breeding is sufficiently simple as long as artificial
breeding is available for all the breeds, but a simpler system (perhaps a
2-breed alternation plan) would be needed if natural service was necessary.

The system of the prototype unit involves the growing cf herd replace-
ments from within the unit. Thus it is not feasible to produce all the po-
tential replacements until first lactation before selection is applied. The
majority of the selection must be done on the basis cf the dam's production
and alloting only the minimum portion of area in the unit fcr heifers. Bull
calves are disposcd of during the first 2-3 days after birth. The relatively
short calving intervals are in part the result of using adaptable kreeds and
crosses and in part due to the maragenent practice of inseminating cows early
post-calving (the first heat after 35 days). Importcd Jersey and Ayrshire
somen is used and Criollo semen is produced at CATIE.

THE MILK PRODUCTION MODULE

The information on the fceding, brecding and management of a dairy herd,
at Turrialba, has been integrated into a prototype of a milk production sys-
tem, commonly known in the Central American Isthmus as CATIE's Milk Produc-
tion Moduel. This module is a production unit suitable for small farmers

since it is bascd on a snall area, employs family labor, and is highly effi-
cient both in biologic and eccnomic terms.



Deucription

The Module of Milk Production is bascd on the intcnsive usc of a fast-
growing grass which rcquires moderate amounts of fertilizer and rotational
grazing. It occupies an arca of 3.8 ha of flat but poorly drained land,
divided into 25 paddocks of 1,200 mZ each and 8 paddocks of 643 m2 each.
The larger paddocks are grazcd by 20 adult cows and 8 heifers while the
smaller paddocks are used for calves and younger heifers. As a result,
stocking rate is 6.5 cows/ha.

-~

Fecding component

Both cows and calves graze African Stargrass. The milking cows change
paidocks daily although dry cows and heifers graze the paddock left by the
milking cows for one additional day. After the paddock is completely vacated
fertilizer is broadcast. The rate of fertilization is 500 kg of a 20-10-6-5
mixture and 545 kg of urea/ha/year. The applications are made only during
the wettest 8 months in the year; therefore, after each grazing cycle, the
ezzivalent of 50 kg of urea is applied per ha. 1In addition, the manure is
evenly distributed in each paddock as it is vacated. Weed control is
carried out by machete.

The milking cows receive a total of 3 kg of molasses containing 3 %
urea, divided into two equal parts, each part administered at the time of
milking. Mo supplements, other than mineralized salt and bone meal are
octhnarwise provided.

With respect to the feeding of the calves (Figure 3), these receive
arcroximately 180 kg of whole milk during the first two months of age, at
winich time milk is withdrawn from the feeding program. When the calves are
one week old, they begin grazing during the day. Each paddock is grazed for
3 consecutive days. Supplementation with a 24 % crude protein ration (Table
13) is provided, not exceeding 2 kg/calf/day. A night-time shed is available
until they become one year old.

Tadle 13. Composition of the concentrate used for feeding calves from birth
to 6 months of age*

naredient %, as-fed basis
Yellow corn ’ 44
Peruvian fishmeal 20
Meat and bonc meal ‘ 4
3lackstrap molasses 18
Wheat bran 10
Bone meal 1
Commron salt 1
Vitanin and mineral complex 2

* Calculated crude protein content: 24 4.
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Health coinponent

At birth, the navels are treated with an iodine solution and the calves
arec vaccinated against scpticemia, black-leg and malignant edcna is applied.
Between 4 and 6 months, a vaccine against bruccllosis is given. At 8 and 12
months of age, scpticemia vaccinations are adiministered.

The replacement heifers and cows are trecated against internal parasites
every 3 months. Ticks are controlled periodically, depending on the sever-

ity of infestation. The milking cows are tested for mastitis on a monthly
basis. -

Constructions

The peripheral fence is of the elastic type using smooth wire. The pad-
docks are divided with electric fences. Two walk-through stanchions are

usced. Other equipment is standard to dairy farms, such as calf pens and
milking machines.

Lakor

One farm worker is in charge of all operations: milking, cleaning, fence
repair, distribution of manure in the fields, weed control, fertilization,
feeding, and disease and parasite control. Occasionally, help is provided to
accomplish major tasks, thus resembling actual situations found at a typical
small dairy farm.

Performance data of the Milk Production Module

The module was established in 1976 and the following results are the
average of observations through 1979. The biological performance of the
prototype is summarized in Table 14.

Table 14. Production performance of the Milk Production Module encompassing
the period 1976-1979.

Criteria Averages
Milk/cow/yecar, kg ) 2,805
Milk/cow/lactation, kg - 3,039
Milk/ha/year, kg 15,000
Milk/milking cow/day, kg . 9.1
Milk/cow in herd/day, kg 7.7
Stocking rate, head/ha 6.5
Calving interval, months 13.0
No. of scrvices/pregnancy 2.2




From Tablce 14, it is clear that very high rates of miik yicld can be
achieved in the tropics and that, biologically, this is possible by taking
full advantaje of the rapid gruwth of tropical grasses and by using cows
that arc rather modest in their level of milk production, but becausc of
this, their nutritional requirements arc more compatible to the quality of
feeds available. :

Economically, the odule has proven to be very stable, showing annual
profits ranging from 35 % to 46 % in the period of 1976-1979. The summa-
rized economic analysis that follows corresponds to the period 1978-1979.
Ncedless to say, the extrapolation of the economic evaluation to other areas
must consider variations in ecconomic indexes in different areas and at dif- -
ferent times. The calculations were based on the indexes shown in Table 15.

Table 15. Costs of main inputs and price of milk in Costa Rica for the
period 1978-1979

Item US dollars
Milking cow, adult 820/head
Farm labor (including vacations, holidays, etc.) 6.9/day
Blackstrap molasses 35/MT
Urea 246/MT
Concentrate, 24 % crude protein 232/MT
Land rent* 70/ha/year
Income from milk sales (less transportation costs) 0.28/kg
Agricultural loan annual interest 12 %

* Due to variations in land value, the cost of renting farm land has been
Preferred in this analysis.

Combining data shown in Table 15 with the figures which characterize
the Milk Production Module results in a total investment of US $§ 26,000 to
establish a 3.8 ha mcdule and to operate it the first year.

Ninety-two per cent of the income is represented by milk sales. Based
on the total Mcdule's production of 57,000 kg of milk in one year, the gross
income is US $ 17,000/year. The net annual income is US $ 4,465 for the
Mcdule, or US $ 1,175/ha/year.

With the figures given above, it may be calculated that the net profit
for the period of 1978-1979 was over 35 %. This is the basic reason for the

wide acceptance of this systom on the part of farmers and extension workers
alike.

16



THE OUTILOOK

The Milk Production Module described has been the focal point for devel-
opment projects in the Central Amcrican rcgion. For cxample, in northern
Honduras 70 farmers have adopted the technology or are in the process of do-
ing so (Prohccto BCH_CATIE, 1979). A regional rescarch and development pro-
ject, co-sponsored by the Intecr-Amcrican Bank, the Tropical Agricultural Re-
scarch and Training Center (CATIE) and the appropriate national institutions,
was initiated in 1979, using the Milk Production Systecm as a model to be tes-
ted and adapted to different ecologic and socio-economic environments.

To illustrate the results that are being obtained, and thc problems en-
countercd in the adoption of this technological package, a brief description
of one of the devclopment projects in Costa Rica follows in text and Table 1l6.

Table 16. Transfer of milk production technology to settlers of the Rio Frio
area in Costa Rica, summary of 2 years work?* '

Biological information

Number of settlers involved 9 .
Increase in number of pasture plots from 2.3 to 24.8 ha
Increase in cattle/farm ' from 4.1 to 25.0 head
Increase in milking cows/farm from 1.0 to 11.7
Increase in milk production, 1l/farm/day from 6.6 to 80.7

Economic information

Cost of establishment of a Module (parlor,

animals, etc) 20,426
Yearly farm expenses

-12 3 interest on capital invested 2.451

-Depreciation 985S

-Operational (includes US $ 1,872 for own labor 4,635

-Total : 8,071
Yearly farm gross income

-Milk sales (1,900 kg/cow/year, at US $ 0.27/kg) 10,163

-3ale of male calves and culled cows 9382

-Total 11,145
Net farm income per year ' 3,074
Farmers annual loan amortization , 3,023
Time required to pay back loan 8 years
Profitability 38 o

* Proycecto ITCO-CATIE (1930)



Following a diagnosis of physical, biological and human resourcecs, an
appropiate devlopment strategy was established which included the selection
of participating farmers, preparation of each farm's development plan, purcha-
sn of cows apt for dairy purposes, training activities and supervision of each
step taken during the evolution of the project.

The initial group was comprised of 9 settlers with an average gross in-
come of US $ 1,022/year, The results obtained are summarized in Table 16. An
increase in the gross. income from US $ 1,022 to US $§ 11,145 has caused a
change in attitude in-"the farmer; he is now more of an entrepencur than a peon;
his projected outlook for his family's future has dramatically changed to one
full of expectations.

Despite the positive effects of a project like the one just described,
there are problems that have to be solved to ensure success. The experience
in the Rio Frio area has helped to detect four major constraints in livestock
develorment: poor or non-existent marketing systems, scarcity of animals with
milk production abilities, few professionals properly trained for technical
assistance, and restricted bank loans. Improvement of the small farmer's
cerndition and production systems requires the combined efforts of research,
develorment, marketing and financial institutions in direct response to the
small farmer's human, technical, physical and economic resources,
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