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INTRODUCTION

The role of agricultural production, including the livestock subsector, has diminished
in Mexico's gross national product (GNP) due to the industrialization and urbanization
process. A decrease in agricultural output and population growth in the past decade
has caused a skift from self-sufficiency in food production to a net import of basic foods.
Efforts arr made to reverse this trend by implementing programs such as the Mexican
Food System: SAM - 1976 (Mexico, Serfin, 1980) and the National Food Production Network:
PRONAL - 1983 (Mexico, FIRA, 1983) with the objective of increasing output at all levels
of the agricultural sector and related industries.

Land reclamation programs to inerease agricultural production have been carried
out in south ecastern Mexico. Ia the tropical state of Tabasco, reclamation of ill-drained
zones in the Chontalpa was performed with the intention of intensifving agriculture and
livestock production (Scherr. 1983). In the Papaloapan Area, large portions of the tropical
rain forest were replaced by grasslands and intensive agriculture (Scherre, 1983A and Ewell
& Poleman, 1980). Many of these projects have not been successful. Re-cvaluations
have pointed out the need to consider the preferences and attitudes of farmers when
changes in their modes of production are intended. Before introducing any development
programs it is important t{o studv the motives, attitudes, resources and Lmitations of
the ‘ndividuals or groups involved (Shaner, Phiiipp and Schmehl, 1982). This is important
to the livestock sector as it has been rather dvnamic, increasing from 26% of GNP in
1960 to 379 in 1979 (Mexico-SARII, 1982).

The objective of this report is to identifv and quantify the motives, attitudes,
resources, limitations and other factors important in farmer decision making on small
and medium sized livestock/crop farms in the central part of the State of Veracruz,
Mexico. The motive and attitude components are stressed because government agencies
have recommended the use of such practices as planting improved grass pastures, the
use of milk breeds of cattle and artificial insemination. Farmers have given low
acceptance or shown complete indifference to the proposed changes.

PROCLENDURES

Arca Characteristic

The area is located in the north-central part of the State of Veracruz. It comprises
the four counties (municipios) of Atzalan, Martinrez de la Torre, Tlapacoyan and Vega
de Alatorre. The study was conducted in cooperation with the Centro de Investigacion,
Ensenanza v Extension en Ganaderia Tropical (CIEEGT) of the Facultad de Medicina
Veterinaria y Zootechnia (FMVZ) of the Universidad Nacional Autonoma de Mexico (UNAM)
in Mexico City. CIEEGT is located 360 km northeast of Mexico City on the Federal
road Mexico City - Nautla and 5 km from the city of Martinez de la Torre (Figure 1).

The arca is characterized by undulated relief and savannah which can be divided
into two main geographical arcas, the coastal plain of the Gulf of Mexico (8-500 m),
and hiil arca (>500 m). The main area of study was the coastal plain.

The climate is classified as Af(m)c) (Garcia, 1973), hot and Fumid with rains year
round. There is no clearly defined dry scason. The mean annuai precipitation is 1500
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mm, 75% of which falls between May and October, with September the highest. The
annual temperature is 23.5°C, with a thermal osciilation between 7 and 14°C (Garcia,
1973) (‘Table 1).

The vegetation in the area i abundant and varied. The coastal |og|on is
characterized by mangrove and palm trees over sandy, water- logged soils. An important
part is savannah made up of grasses and other herbacecous plants ereated by tiic clearing
of tropical forests; thev alternate with acacias and some cactaie. These areas have
been increasing and are principally used for livestock., Crops such as oranges, coffee,
Lananas, sugarcane, corn and beans, are produced for food and cash

The soil of the area is principally derived from degradation of sandstones deposited
by rivers which have existed during the formation of the area. The texture of the base
material varies from sandy-clay to clav-sandv, with an average clay content of 35-40%.
When dey it forms a hard pan which is known locally as "tepetate". The surface cover
contains medium quantities of organic matter (0.8%), adeguate in sulphur but short in
“alcium, phosphorus, nitrogen and molvbdenum. The soil is acid, with a pll from 4.1 to
5.2, Depth varies according to the soil topography but is usually 10 to 30 em. Due to
its texture, it has a deficient drainage and is quite susc eptible to rain erosion (CIEEGT,
19749).

This study was the second part (dvnamic survey) of a project that had the primary
objective of describing those production svstems with a livestock component in four
counties. Because of cconomical and logristical reasons, no more than twenty farms could
be included in the survev since it was deemed nec essary to visit them monthlv. Since
there was some contact with the producers who had participated in the first survey,
farms were chosen from the 78 farms that produced milk; however 51 were eliminated
for one or more reasons:

Ja=]

not located in the coastal strip (0-500 m);

o

did not use family labor;

~

)
)

') owner or his family did not live on the premise; or
)

d) main income was other than from the cattle subsystem.

Nincteen farms agreed to full participation.

Two questionnaires were developed: a) single point baseline (used in the first visit)
and b) cvelical (used in monthly visits). The period January-March, 1982 was spent
acquainting farmers and survevors with the procedures. At the end of this period, minor
adjustments were ~ade. Collection was April 1982 to April 1983. The farms had 6 to
100 head of cattle.

Open-ended questions were avoided as much as possible. However, when present,
procedures were developed to codify. All the information (single point bascline and
cyclical) was analyzed together to obtain a description of the farming systeins of the
area. When trends were observed, the farms were divided into various groupings (c.g.,
location, size) which could assist in explaining the variation in some parameters, such
as milk production, farm size and familv income.

Assumptions and procedures used in making cconomic cvaluations were:

- value of land was not considered.



Table |. Mean monthly temperature (°C) and total precipitation (mm) of four locations in Central Veracruz

Temperatures (riean)

~—

Station Jan. Feb.  Mar.  Apr. May  June  July Aug.  Sept. Oct. Nov. Dec. Annual

Mtz de la Torrel 18.6 19.8 22,0 25.5 27.5 27.7 26.7 27.4 26.4 24,5 21.3 19.0 23.8
Misantlal 17.7 19.1 21.3 24.5 26.5 26.6 25.8 26.0 24.9 23.3 20.6 18.6 22.9
Fanal de Nautlal 19.2  20.] 21.9 24 .4 26.0 26.9 25.8 26.3 25.3 24,1 22.1 19.9 23.4
Vega de /’\latorre2 18.3 19.6 22.2 25.7 27.4 27.7 27.1 7.7 25.7 24,7 21.7 19.4 23.9

Average 18.4 19.7 21.9 25.0 26.9 27.0 26.3 26.9 25.8 24.] 21.4 19.2 23.5

Precipitation (total)

Station Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Annual

Mtz de la Torrel 64.3  66.4 77 .4 70.8 87.6 119.7 141.7 109.6 308.1 205.4 160.1 102.6 1513.7
Misantla1 105.0  98.6 121.5 1]0.6 98.7 1932 245.1 200.3 380.5 274.5 192.3 [42.0 2162.8
Fanal de Nautl::zl 53.3  50.6 69.5 6.6  55.5 121.9 139.2 93.9 233.5 155.4 105.1 69.5 1204.0
Vega de Alatorre2 41.0  39.2 54,3 58.7 62.5 128.9 180.5 7.3 192.3 i76.0 130.1 49.1 1179.9

Average 65.9 63.7 80.7 74.2 76.1 140.9 166.3 117.8 278.¢ 202.8 146.9 90.8 1515.2

Source: 1 Mexico, SAG, 1976, 2 Gomez-Pompa, A. 1966



values used are Mexican pesos. (A series nf devaluations occurred during the
study. In July, 1982 the rate was 50 pesos/per U.S. dollar; in September, 1482
the rate changed to 70 pesos; in December, 1982 it was 150 and in April, 1983
around 155. These conversions are approximations since the Mexican government
let the peso float in order to reach its real velue.)

interest over capital was 5%. (Due to the inflation in Mexico, 1009 during 1982
and 80% during 1983, real interest rates were negative since banks could not
afford to pay above 100% rates. By July 1983 the real interest rate for the
trimester (July-September) was 2.3% (Mexico - FIRA, 1984). It was considered
reasonable to use an overall rate of 5%.)

only those facilities, equipment and tools used Tor livestock purposss were includ-
ed in the investments.

additions of buildings, equipment, machinery, tools and cattle throughout the
vear were included at half the total price to average the differences due te month
of purchase,

when drastic changes occurred in tie farm inventory, interest over capital was
calculated, averaging the initial and final inventories.

depreciation was calculated linearly at 10%.

managing fees were charged at 5% of the value of production,

rent of land was charged at 100 pesos/head/month.

to calculate carrying capacity, native grasslands were assumed to carry one

animal unit (AU per ha); improved grasslands carried 1.2. AU equivalents used
were:

Adult cows = 1.0 AU
Bulls = 1.2 AU
Heifers and steers = 0." AU
Calves = 0.4 AU
ITorses, mules, burros = 1.2 AU

labor was paid 200 pecsos/day April-September, 1982, 220 October-December,
1982, and 250 January-March, 1983.

there was over 1609 increase in the price of cattle January 1981-May 1983, partly
was real but a higch percentage was due to inflation. (Since the Mexican
governmant has little cxperience in dealing with high inflationary processes,
no adjustment indexes have been developed (Mexico-FIRA 1984). Tor the purpose
of this study, price of cattle was obtained by averaging the price of all cattle
sold.  However, when prices were higher, they were used.) The minimum or
average prices (pesos) were:



Cows in herd 26,000
Culled cows 20,000
Heifers 15,500
Calves 10,500
Bullg 29,000
Bull-calves 20,000
lHorses 20,000
Burros or mules 15,000

= only the period April 1982 to March 1983 was considered for the economic evalu-

ation.

Definitions used were adapted from Stanton (1973) and Avila (1983), as follows:

investment was considered as the total market value of cattle, buildings, and
other permanent structures, tools, and the value of improvements during 1982-83.

value of production (VP) included all goods sold, consumed, or gifts, change in
inventory due to production (births) and in-kind pavments from the use of resotrces
on or off the farm.

variable costs (VC) were those that changed with the level of production during
the period of analysis.

fized costs (I'C) were those incurred by the producer independently of the level
of production.

net income (NI) was defined as the difference between the value of production
and the total costs (fixed and variable costs).

farm family carnings (FFE) was the residual after paying business expenses resul-
ting from farm production and the use of business resources. FFE was used to
pay for land use, labor, capital and management provided by the family.

returns to all capital and management (RCAM) were calculaied by adding interest
charges or rent paid to the farm familv earnings. (Family labor used in farming
was dedtcted from the totgl.)

rate of return tc all capital and management (RRCM) was the return to capital
and management divided by the average amount of capital used in operating
the business expressed as a percentage.

net return to farming labor and management (NRFLM) measured the success
of labor and fanagement, calculated by adding interest payments to family
earnings and deducting the use of all capital at an accepted market rate (5%),
being the residual attributed to labor and management,
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- net return to labor (family and hired) (NRIL) measured the efficiency of workers
on the farm. It was calculated by adding the cost of labor (family and hired)
to the net income and deducting the management fee. The residual was divided
by the total days that were labored on the farm.

= number of A.U. per hectare was calculated by dividing the total AU by the number
of hectares used for livestock.

RESULTS

FFrom the nineteen farms originally included ia the study, six were deleted. Reasons
varied from the farm being sold with the new owner not interested in continuing, to a
lack of cooperation from the producers in providing information. No trend was identifiod
with respect to these farms that were left out ar-d herd size.

Farms were divided into two regions, Coastal and Inland, two sizes and the vear
into three scasons. These divisions were used in those cases where some trends were
identified that would assist in better understanding the data, The Coastal Region included
farms 1, 2, 4, 5, 6, 7, and 8, loated <100 m above sea level; the Inland Region included
farms 10, 11, 12, 13, 16, and 18, located 101 m to 100 m above sea level. Size A, small farms,
were those with up to 30 bead of cattle (farms . G, 7. %, 12, and 16), and size b, larga
farms, with 31 up to 100 head of cattle (farms 1. 2, 5. 10, 13 snd 18).

Cows were considered voung if thev had less than two calvings and adult cows with
three or more calving.

Seasons were based on rainfall pattern and temperatures: 1, November-February;
2, March-dune: and 3, Julv-October.

Farms 10 and 11 had different objectives. Farm 10 had, in addition to crossbred
cattle, steers for fattening purposes. Data for this ferm was only included in the gencral
averages.  Farm I was a specialized dairy farm with grade Holsteins. Data from this
farm was included in the average only for animal health.

Description of Farms

Figure 2 presents a qualitavive modcl of the farms using the notation proposed
in Figure 3. Inputs f(sources) are found on the left. They constitute money, fuel,
construction materials, electricity, food, labor, technical assistance, government policies,
relations with community and church, level of education, agricultural and livestock inputs,
transportation and land. Some are utilized directly, but others are stored in the
socin-cconomic subsvsten until used (represented by storage symbol).

n the upper left side, outputs of the svetem are depicted (market): peppers, citrus,
banunas, coffec, wood, shecep, cattle, swine. milk, cheese, eggs and poultrv. When the
farimer bought inputs o maintain production, the svitem paid; when sales were made,
money entered the svstem. ‘This movement is represented by the moneyv flow svmbol
(solid line represents product flow and dotled line money flow). In the casc of o loan,
for which interest was paid, two money flows were diagramed in opposite directions.
The internal flows of the svstem (and their interactions) are represented by solid lines.
Foer the sake of clarity, not all lines are diagramed in Figure 2. Thev were substituted
by a symbol which represents a "subsvstem™ and is labeled with the name of the stibsvstem
to which the line was originally bour.d.
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Source: external to the system such as energy; goods needed
for production

Storage: products that are going to be useq eventually;
does not produce additional energy

Subsystem: Used when input or output interacts with specificed
subsystem

Living beings of the farm such as family, insects, cattle, etc.

Product: generated by the system

Decision: interaction among flows; event can be influenced by
a number of factors

Components of the farm without considering the internal process
of each one

Marke:: sale of products generated by the subsystems

VAN

Condition: in order for the event to happen the condition has to
be fullfilled

Sink: losses that occur in al] processes due to energy being
transformed into heat

Money flow: used when a money transaction takes place

Internal flows: represents the flows and interactions of the
system

Figure 3. Symbols used in the qualitative model| (adapted from

Odum, 1971 and Hart, 1980)
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Average distance to the nearest road was 300 in; seven farms were situated on
the roadside, fou* less than 0.5 km away and two from 0.5 and 1 km. Ten were near a
dirt road and three near a paved one. Average distance to the nearest town was 7.4
km (range 3-15 km).

Only one unit had eleetricity for farm purposes, but three farms had clectricity
for houschold use. Eight of the producers were 30 to 50 vears of age; the remaining
D owere above 50, Ninetv-two percent were merried and had 4.9 family members that
were cconomically dependent (54 had 1 to 4, 36% 5 to 8, and 8% greater than 8). With
respect to literacy, 70% were literate, 15% were illiterate and the remaining 159 did
not answer the question. When asked about  mass media communication, 54% regd a
newspaper at least once a month, 100% listened to the radio at least once a dav, and
24% owned and watched television rogularty,

Physical Resources

Land

The average land arca used for livestock purposes was 26.3 ha and 4 ha for
agricultural purposes. Seventy-seven pereent of the farms had land for agriculture. Only
two farms rented land for agricultural purposes. Those renting land already owned some
crop land.

Land was variable in value. Although the quality of land had some influence on
price, the location with respeet to cjidos was an important factor. lLand near an cjido
(peasant cooperative) risked a greater chance of invasion. When ejidos are overpopulated,
they try Lo obtain additional land bv invading private propcrties and using legal procedures
to incorporate them into the ejido. 1t has been the experience of farmers that the farther
away from ejidos, the greater the land security. This affected price greatly. Yor example,
i carly 1982, Farm | stated that the price of one hectare of pasture land was around
60,000 pesos. The area surrounding this farm had seversl ejidos. By comparison, Farms
6 and 7 were situated in on area "free of ejidos™ and the sanie amount and tvpe of land
was valued up to 250,000 pesos. Agricultural Iand usually was priced between 60-100%,
higher than pasture land.

Facilities und Equipment

Nine farms hud a house on the premise. These were constructed with a combination
of wood, bricks and cement and were from 2 to 46 years old  ‘Thirtv-one percent had
some tyvpe of sterage facility, ranging from a shed to a full-size-d room. All farms had
perimeteral fences, generally made from wood posts and 3 to 4 strands of barbed wire.
Twelve had a covered milking shed which consisied of a small holding peo for the calves
and a general milking arca.  Construction varied from wood with composition roofing
and dirt floor to concrete steel struclivoe with aluminum roofing and cement floor. All
farms had a stockvard vasying from 50-300 r . Oniy one had a handling facility (shute
and restraining stall). One farm had a silo structuro, Fifteen percent had feeding bunks
and molasses dispenser. Nine farms had salt dispensers (usuallv a dug out tree trunk).
Five had a well that was used for houschold and/or watering cattle; six had a water tank
which was used as a watering facility and/or household purposes.

AL farms owned at least one milk containor (range 1-5) and buckel for mi King.
Size varied from 15-40 liters for containoers and 3-10 liters for buckets. Ten farms had
horse saddles; twelve ownoed sprayers for tick control. One owned a forage choppoer,
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clectricity gencrator and wheelbarrow. Two had wa‘er pumos which were used cither
for houschold purposes or watering cattle. All farms had agriciltural implements such
as hoces, shovels and machetes. ‘Three farms owned fumigators, used ror banana and coffee
plantings. Two owned tractors, with plows and platform cart, used for farm chores or
transportation to and from town, and four owned vehicles (2 pick-ups and 2 cars).

In general, all facilitics and cequipment were of very simple design and no superfiuous
material was present, with the exception of Farm 2 which was located where a lrrge
dairy formerly operated. Capital investment in construction and equipment was Jow;
farms used their restricted resources efficiently.

Cropping

Three farms had no crops but could incorporate land into agriculture. Farm 2 had
an avocado grove that could start producing with some work., Farm 5 had some lots which
had produced crops in past vears., Farm 12 rented some orange groves. Of those farms
with crops, 30 had monocultue (bananas or coffee), 40% had two crops cither
intercropped (corn - beans, corn - pumpking, orange - bananas, bananas - lemons) or two
crops such as coffee and corn, and 309 had three or more crops intercropped (coffee
- oranges - bananas, corn - beans - pumpkins) or a combination intercropped with individual
crops (oranges and corn - beans, coffee - bananas - oranges and corn - beans or green
peppers).

Farmers gave several reasons for intercropping or having more than one crop: a)
to produce their own staple crops (corn and beans) and some cash crops (oranges, bananas
and coffec), b) diminish risk of losing all income related to agriculture. A widely cited
cxample was the price decrease of citrus in December, 1982 due to closure of the U.S.
border bv USDA because of a possible outbreak of a bacteriai-related dis~ase. However,
price of bananas and coffee inereased which helped to overcome the loss in eitrus income.

Land was prepared for annual crops cither once or twice per vear (January-February
or June-July), using draft animals, tractors, or a combination, but never solely by hand.
The preparation was usually done by hired labor. Fertilization and insect disease control
was performed regularly.  Annuals wcre usnally prown for home consumption except
for peppers which were used as a cash crop. For perennial crops (citrus, bananas, and
coffee), the main activity took place during pruning (February-March). At that time
fertilizer was applied.  Fumigation against inscets and discases was principally done
on banana plantations. No other preventive practices were common. When problems
arose, producers asked neighbors, agricultural svpply stores or government agencies about
control measures.

None of the farms greow sugarcane, a traditional crop in the arca because large
extensions of land would be necessary to make it cconomically feasible, it would be in
direct competition with the livestock enterprise, or land was not considered suitable
for crops.

Commercialization of annual and perennial crops was principally by middlemen
who would market the products in the larger urban areas such as Mexico City., Annual
crops like bananas and coffee were harvested bv owners and picked up at the roadside
by the buyer. Citrus was generally sold in the grove with the middlemen responsible
for harvesting.

Producers made efforts to create their own marketing organizations; at times with
the help of government agencies. Results have been mixed since middlemen control
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the whole marketing structure. Banana producers were able to create a successful
cooperative. The government tried to set up a coffce collection network by offering
advantageous prices but due to the bureaucratic process, producers sometimes waited
2-3 months for pavinent. Since cash flow was a concern, they tended to accept lower
prices from private buyers who paid cash.

Livestock

Table 2 contains an itemized inventory by class and farm at the beginning, The
final inventory looked very similar, with an average of an additional cow per farm. Only
Farm 5 had a considerable loss of cattle due to termination of a contract. On the average,
there were 32.5 head: 13.9 were cows, 7.5 heifers and 5.6 female calves. Female cattle
made up 73% of the total. ‘There were 13.7 (369%) heifers and female calves for
replacements when nccessary. Only one farm did not possess a bull and one had two.
The average was one bull per farm. Bull calves (to be fattened as steers) were on three
farms. One farm had 89% bull calves for fattening. There were 5.3 male calves (generally
sold betwen 200-250 kg weight). Farm 11 did not keep calves. They were sold shortly
after birth.

Wher location was considered, Inland farms had a higher proportion of cows and
heifers and lower percentages of calves than Coastal farms. Both arcas had approximately
the same proportion of female cattle (heifers and female calves) for replacements (38%
Coastal vs. 40% Inland). Size showed merked differences; percent cows were 19 points
higher for small farms (56°% small farms vs. 37% large farms). Size of farm was related
to replacement raiio, 1:0.5 for small farms vs. 1:1.1 for large farms.

Although household animals were not included, they were important too. The most
common species were fowl, of which poultry was the majority with 38 head. Thev were
present on all farms. Turkevs and ducks were in lower proportions but not on all farms.
Fowl was used as a source of protein (cggs and meat) and to complement the cash flow
by selling eggs and live birds. The returns were important in some instances to case
the "cash flow squeeze" that farmers cncountered at times. Seven farms owned swine.
Farm 10 owned 71% of the total amount. When present, farmers nad 2 to 3 gilts and usually
hired the services of a boar for services as needed. Only one farm had sheep. This species
is becoming more popular in the areca since the demand for 'amb and sheep meat has
increased considerablv. It has become a profitable secondary cnterprise, especially in
combination with citrus groves, where sheep can harvest grass which would need removal
either manuelly or chemicallv.

Horses, donkevs or mules were present on nine farms. They were principally used
for livestock-related activities and as a means of transportation when roads werc not
accessible to motorized vehicles due to adverse weather.

Household animals, such as poultry, were taken care of bv the female members.
Their diet consisted of houschold waste, some corn and scavenged products.

Pasture Management

Grazing Svstems

At the beginning of the study, five farms (38%) reported use of rotational grazing.
However, on later visits, the surveyor became aware of differences in what was understood
by the term rotation. The traditional definition of grazing one paddock and letting the
remaidng rest and regrow was not used. TFarmers understood rotation as: a) herding
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Table 2. Cattle inventory by farm (initial).
Farm Bull
No. Cows Heifers Bulls Calves Calves Calves Total
| 37 24 2 6 14 16 99
2 11 5 | | 9 6 35
4* 6+ 4 3 1 0 3+2 3+1 23
5% 9+5 8 1 0 S+2 9+2 4y
6 5 3 1 0 2 2 13
7 10 2 1 0 3 2 18
S 8 +1 5 | 0 2 4 20
10 9 3 I 48 4 2 67
11 3 3 0 0 0 0 6
12 15 J 1 0 3 2 26
13% 16 + 6 4 + 2 | 2 6 6 35
16 7 2 1 0 1 4 15
18 29 28 | 0 10 14 82
Total 181 )7 13 57 69 73 490
Avg. 13.9 7.5 l k.4 5.3 5.6 37.7
%l 37 20 3 12 14 15 100

*The nurabers after the plus sign are cattle
but he receives half of the calf cro
keeping them.

lPercentage of total head

that are not property of the farmer

p and all the milk produced as payment for
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animals to arcas with larger forage supplv within one pasture (but no grazing control
was afforded by fencing), b) moving animals among pastures which are divided by
geographical barriers such as rivers, roads, cliffs, ote. (even though both pastures were
continuously grazed), or ¢) both (a) and (b).

Only three farmers had pastures divided by fences.  Rotation of cattle occurred
with no set time span, being influenced by forage availabilitv. In general, the concept
of rotational grazing for native fgrasses, used as a method to increase procactivity, was
unclear to farmers. This was not surprising since not cven rescarchers have been abloe
to reach a concensus on its value with native grasses (Lansbury, 1960). Crowder and
Chheda (1982) mentioned that continuous grazing is the most common wayv of managing
native grasses of low productivitv. This agreed with the Findings, since nine farms (70%)
grazed their pastures continuously.

Farm 11 used a zero grazing svstem. Only harvested grass was offered. It came
from 0.5 ha of clephant grass. Pennisctum purpurcum, and cut forage from roadsides
and nearby orange groves. Farm 13 also had a 0.95 ha plot of elephant grass used to
supplement calves. In general, harvested forre was not o common prs ice due to the
labor involved. Seven farms divided their herds for grazing purposes. The most common
system was keeping the lactating cows in the pastures nearest to the milking shed,

Pastures

FFarmers devoted 23% of their livestock activity time to controlling weeds or culting
back overgrown pastures. Weed control was a normal practice except for two farms
(1 and 6). This time was well spent, sinee the average percent of weeds present was
109, Weeds were defined as plants located in an area in which there is no use for them
(Garcia, 1984). Table 3 shows some of the species of grasses, legumes and weeds. Farm

1 alternated crop land with pasture land which proved to be effective in weed control.

Farm 6 mentioned that the appearance of weeds was minimal after sowing star grass
(Cvnodon plestostachvus), an agpressive grass tnat did not let other species proliferate.

Of the remaining cleven farms, eight used chemicals as the main method of weed
control and three used manual control. None used mechanical methods (e.g., tractors).
When chemicals were used, onlv those plants considered as weoeds were spraved, however,
the surveyor observed that the farmoers spraved chemicals on most plants that were not
grasses.  Parmers did not differentiate between native legrumes and weeds since they
could not tell them apart nor did they know about their higher feed quality. Burning
of pastures was used to some degree for weed control and overgrowth. Farmers believed
this practice would enhance the palatability of the pastures since cattle would ingest
regrowth. Burning was performed primarily in Mareh and April, before the rainy season
when plants were still dormant. Overgrowth of the summer months was used as "standing
hay" during the winter months (November-Marceh)., As soon as that season passed, pastures
were burned to maximize regrowth and open overgrown patches.

The area was relativelv free of insect pests and plant diseases, but due to the
increasing popularity of improved grasses, the attack by a lLepidoptera larvae of the
Geometridac family became common. Farmers tried to control these attacks when they
appearcd rather than to prevention. Only Farm 12 fortilizod clephant grass. All others
found that fertilization was too costly to adopt as a regular practice.

Grasses with the highest proportion in the stands were Paspalum spp and Axonopus

SpP, up Lo 600, These grasses form a light cover due to Biggh rhvzome production and
possess a deep root svstem. They are part of the vegetation created after clearing rain
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Table 3.  Most common grass, legume and weed species found in the area of
study :
Grasses Legumes Weeds
Paspalum conjugatum  Desmodium canum Lantana camara
virgatum incanum Cyperus spp
notatum scorpiurus Bacchams conferta
triflorum Conostegia arborea
Gunnera mexicana
Axonopus affinis ssp Mimosa pudica spp Alnus arguta

Inga edulis
Prunus capuli
Sporobolus spp
Galopogonium mucunoides

Setaria spp Crotalaria mollicula
Diphysa spp

Cynodon dactylon Centrosema spp
Calliandra spp
Cassia spp

Chamaecrista spp

Gliricidia sepium
Stylosanthes spp
Macroptilium atropurpureum
Teramnus unanatium
Indigofera spp.
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“wrests, They are susceptible to seasonal changes (low temperature and precipitation),
They stop growth during winter months and the dry season, but become active when
precipitation and temperatures arce adequate.

Legumes made up the smallest proportion, about 6.3%. Such a small amount and
a high variability was beecause farmors considered thent weeds and tried erradication,
Also, the acidic soils of the arca wero deficient in such microminersls as molvbdenum
(CIEEGT, 1982).

Table 4 shows percent DM (drv matter) in grasses and legumes and estimated vields.
Season cffects are obvious. Species such as Axonopus affinis and Paspalum dialatatum
grow cxtremely slow, at 10-15°C (Cooper and Tainton, 1968).The area of :lud_v had
temperatures below 150 curing December-February and precipitation less than 85 mm
January to Mav. These two fnetors caused vields to be low January to Mav. Percent
DM was high during February and April.  Such high vatues conld have affected forage
intake. The grass-legume ratio was similar from January through September (with the
exception of July which was abnormaliy high). I decreased trom October to December.
This variability is common in grasslands because of its dvnamie nature, in addition to
the heterogeneity that grazing animals add through patehy and choosv defoliation (Harper,
1978).

Quality of Forages

Average DOM (digestible organic matter) for grasses was 78%, with o 'V of 8.53%,

The average CP was 8.1 with highest values Mareh to April and lowest in Jine when not

much growth was taking place. Average DOM Tor legumes was 69% (CV 10.22%) which

as lower than for grasses. lLower DOM in legumes was caused by the presence of
chemical substances such as tannins (Baker, 1978).

The CP of grasses was marginally adequate during the first five months of the
vear and deelined thereofter. Even if ¢'p content of iegumes was higher than for PIASSOS,
the quality of those present (Table 4) was not cnowrh to inerease the percent CP of the
total diet significantly. The low nitrogen content of feeds in the area could potentially
cause protein deficiencies which would be reflected in low milk vields and average daily
gains (ADG).

Values for monthly digestible deyomatter (DDM) available (ke/ha) per heetare are
in Table 5. On the aver: ge, there was 620 kg of grass DDA and 23 w7 of legume available
for grazing. For grasses, quantity was higrh in August but low in March and Mav. Legume
DDM was high October to November but low in Julve  Carrving apacity (CC) was
calculated by dividing 60" of the total DM (to protect the grasses and legumes from
overgrazing) by the amount of TDN needed by a 400 ke cow producing 4 kg of 4% fat
milk (NRC, 1978). On the average, CC was 2.9 AU/ha. Lowest CC was during March
and May and highest in August. These periods corresponded o the driest and wottest
periods, respectivelv. The scasonal pattern of pasture vrowth becomes a major problem
from the manuageraent point of view (Ravmond, 1970, and Edve, Willinms and Winters,
1978). Considerable grass growth occurred during the rainy season, which started in June
(Table 1). Pastures were commonly understocked since farmers adjusted CC on the DDM
available during the dry season. DDA decreased from December to Mav. This period
was characterized by almost no plant growth,

Supplementary Feeding

Salt supplementation was used on 92% of the farms. Farmers did not offer it on
a regular basis, but did on those oceasions when there was a reason to round up cattle



Table 4. Standing forage mass (kg/ha)
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Dm Available (kg/ha)

i Grass/Legume

Mo % DM Total Grass  Legume Ratio
Jan 22.37 1093 990 63 lé:1
Feb 338.15 1815 1415 78 18:]
Mar 30.80 1120 934 59 l16:1
Apr 38.70 1345 1146 52 22:1
May 25.64% 1588 927 45 2]:1
June 25.04* 1612 1343 75 18:1
July 30.65*% 1438 1289 12 107:1
Aug 22.13*% 1767 1536 83 19:1
Sep 24.61*% 163] 1364 99 14:1
Oct 25.58%  15€6 1212 206 ¢:l
Nov 27.51 1719 1364 190 7:1
Dec 28.77 1559 1264 139 9:1
X 28.33 1521 1232 91.75

S.E. 1.58 66.97 56.78 16.87

C.v. 19.32 15.25 15.96 63.69

1Average DM content grass plus legume

*Fitted values
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and "they remembered", which happened 3-4 times per year. It was usually common
table salt, mixed with a commercial mineral mixture. Farm 4 did not deem it necessary
to offer salt. The fact that eattle did not present anv evidence of major mineral
daficiencies does not mean that imbalances did not exist, Inadequate mineral relationships
in feedstuffs may be a significant factor in the performance of livestock but these
inadequacies may be overshadow od by other nutritional deficiencies such as cnergy and/or
protein and therefore, are difficull to identify,

Only Farm 11 offered concentrates on o resular basis. The owner considered that
feeding enly forages did not fill the nutritional requirements for desired milk production.
Two farmers used byv-products regularly (molasses and bananas), especially during the
winter soason (l)0(‘0mbor--l”obrlml'_\'). The owners stated this benefited the cattle. The
remaining farms used some bv-products (corn stover, surplus bananas, corn cobs, cte.),
according to availabilitv.  However, when asked if thev would consider using thein
regularly, the general answor was that thev could not afford it or it was difficult to obtain
them in sufficient quantity,

The survevor visited a number of feed distributors and sugar mills to inquire about
availability of molasses,  I{ is produced during December-May.  Lven if in stock, two
factors hampered farmers from freely obtaining molasses: ) the bureaucratic process
involved in the purchase (sugar mills in Mexico aro run by a government agency), and
b) 2 deficient distribution svstem. A number of other by-products such as citrus pulp,
banana stems and leaves and coffee pulp and hulls, are available in the arcs on a scasonal
basis in limited quantities,

Milk ()utput

The svstem used bv most farmers was designated as dual purpose, beef and milk
production (DP). In this svstem, the ealf is an integral part of the process. At cach
milking (once per day between 5:30-7:00 a.m.) the calf is allowed to suckle each teat
brieflv to encourage milk letdown. The calf is then tied near the mother (usually in front
or on one side). The cow is partinlly milked and turned out with the calf to allow it to
consume the remaining milk.  Farmers beliove that their cows would not let their milk
down properlv and/or had shorter lactations if the calf is not present at milking., Different
methods were used to leave enough miik for calf growth. Usually, when the call was
less than 2 months of age it was left one whole quarter of milk. Afterwards, intake was
regulated by partially milking all quesrters and leaving only residual milk. The challenge
to the producer was to remove and sell as much milk as possible while allowing ecnough
to keep the calf in rood condition.

Farm 10 had cows and a group of 18 steers for fattening purposes. Steers are common
in the area. Usually producers (within this size group) either give priority to the cow-calf
operation or fattening steers, bui not both.

On Farm 11, managemen: procedures wepre more sophisticated (cows in confinement,
cut grass and concentrates). Cows were milked twice per day and calves sold as carly
as possible.

The average milk was 3.7 ke/day during a lactation of 311 davs, for a total vield
of 151 kg (Table 6). Roman-Ponce and Roman-Ponce (1981) reported higher vields (4.5
keg/dav) and Salmon and Warnken (1982) mentioned daily production of between 3-4 ke,
Both reports summarized observations in areas of the Gulf of Mexico but did not indicate
if the milk consumed bv the calf was ineluded.
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Table §. Digestible dry matter kg/ha and estimated carrying
capacity per ha

Estimated
Carrying
Digestible Dry Matter (kg) Capacity
Month Grass Legume Total /ha
Jan 503 18 521 2.3
Feb 734 22 756 3.4
Mar 459 14 473 2.1
Apr 594 11 605 2.7
May 467 11 478 2.1
June 606 19 625 2.8
July 647 3 650 2.9
Aug 837 25 862 3.9
Sept 636 25 711 3.2
Oct 597 53 650 2.9
Nov 685 47 732 3.3
Dec 635 35 670 3.0

Ave 620 23 643 2.9
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Farm 11 had the highest average, which was cxpected since there were belter
nutrition practices and a specialized breed. However, when compared with other reports
where Luropean breeds are involved, average vield was about 42% lower than reported
by Bodisco (1971) in Venezuela, Roman Garein et al. (1979) in Puerto Rico and Alberro
(1980) in Mozainbique.  Milking was not a vear-round activity on all farms. Four farms
did not milk from 1-12 months during the 14 months of the study. Different reasons wore
cited, but the general answer was low produciivity (< ke milk per dav). The most comimon
period when milking was not performed was December to May which coincides with the
season of low forage availability.  On the average, 55% of the cows in the herd were
lactating at o given time, Decembor was the Jovoest (49%) and August highest (68%).

When farms were divided according to region (Coastal and Inland) differences in
milk vield per dayv were small (3.8 Kgrovse 3.5 k), Small farms had higher daily vields
per cow (1.0 vs. 3.3). Small farm owners tended to milk their cows more completely
in order to obtain larger quantities to sell. If lactation length is considered, the difference
between regions with respect to milk vield per lactation is small (Iess than 140 ki), When
size is considered small farms produced around 230 kg/cow/lactation more than larger
farms.

When cows were divided according to season of calving, vields tor cows in Season
I had peak vield during the seventh month after alving (Mavi, Cows in Season 2 and
3 peaked three months after parturition (May for Season 2 and September for Scason
33 Peak production was similar between Season 1 and 2 (4.0 Keovs. 3.9 kg) but was hicher
than Season 3 (L5 ke). When averagre daily vields were plotted all cows pealkod around
May September, which was the period of ndequate Torage availability (Table 1). Althourh
calvings occurred vear round, Season 3 calvers were more nutritionally stressed sinee
the plant growing scason ended in September to October.

Lactation length averaced 31 davs (Table 6). (Five records were excluded because
they were less than 100 davs and had an abnormal termination (disease, death).)

Calves were weighed as ofton as possible. The information in Table 7 was the product
of 139 cbservations.  Since only a few ealves were weighed at birth, an estimated birth
weight (BW) of 30 kg was considerod adequate after consulting reports that dealt with
this problem (Orozco, LIRJ: Plasse, 1981).  Calves vained 130 kg during the first vear (0.36
kg average dailv gain, ADG). Gains varied according to periods, being the highest during
170-181 davs (11,45 k). Growth rate of calves was low compared with U.S. beef breeds
(Koch and Clark, 1955, and Marlow and Gaines, 1958), Weaning at 180 davs, calves would
weigh 44 ke, Calves in this study obtained comparable weights at least three months
viter. The reasons for lowoer performance are multiple. Factors such as amount of milk
offtake for Fouschold or marketing purposes, calving season, and plane of nutrition of
Cows,

It was difficult to determine the amount of milk consumed by the calf, It is possible
to estimate milk intake by weighing the calf before and after suckling.  The difference
in weight would be milk intake but it is stressed that when consumption is low this method
may prove inaccurate.  An approximation can bo made if it is assumed that growth s
totally dependent on milk during the first three months. If for cach kg of live weight
gained, 10 kg of milk are consumed (Warner, 1984), then calves were consuming 2.7 kg/day
for an ADG of 4.27 kg (Table 7). After 3 months, some browsing was observed, but it
vas unclear if it was enough to cause the rumen to become functional,
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Table 6. Milk production and lactation length by farm.

Daily Milk Lactation
Farm No. Production/Cow Length (Days)
1 3.48 390
2 4.22 239
4 3.37 NA
3 2.95 306
6 4.80 NA
7 3.56 302
8 4.01 250
10 2.74 NA
11 5.17 237
12 2.78 338
13 3.85 237
lé 3.09 NA
18 3.13 274

Mean 3.67 311




Table 7. Calf weight, ADG and related statistics over four periods

Davs after

Calving Ave. s C.V. (%) ADG #0bs.

0-90 54.36 2.25 24.9 0.27 36
91-180 90.43 2.81 21.11 0.40 46
181-270 130.88 4,63 23.20 0.45 43

271-360 162.00 12.85 29.68 0.35 14

_ZZ_
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Reproductive Performance

Only 4 farms recorded data adequate for estimating breeding efficiencv. All farms
used natural services with one or more bulls. Four farmers borrowed bulls. Two farms
had bulls vear round (a larger producer lent them as voung bulls and allowud them to
stay until full grown). Of the remaining two, one wonld pick the bull up from a neighbor
and the second (Farm 11) took cows to be serviced and paid cash. The other 9 farms cither
had ore or more bulls. Bulls ran with the herd continuously. Farmers staied that heifers
were serviced at 2-3 vears of age. This was an acceplable estimate since over 809 of
first ecalvers did not have all adult incisors.  Zobu cattle, which were the main type in
the area, scrdom achieve sexual maturity prior to two vears of age, irrespective of
environmental conditions (McDowell, 1976).

Approximately 50 of the calvines occurred from December (o Marcn. This meant
that the larcest numioe of cows conecived April to July when forage availability was
adequate. There was also a surere of calvings in Julv. More observations are neceded
to determine if this pattern is normal.

Averare calvine interval (CD for ol farms was 186 davs (16.2 months). When age
wis considered, there was a difference of 72 davs between voung (330 days) and adult
rows (458 davsh, MeDowell (1980) menticned that longrer CI's are observed in voung cows,
irrespective of climatic or nutritionnl stresses: however, it may be arcued that since
first calvers were still under developmental stages, nutritional deficiencies could aggravate
the problem.

Animal Health

Animal health is an important aspect of « management program. Livestock owners
practiced "combat” rather than preventive medicine. Even though they dipped (23%)
or spraved (T7%) against ticks (by penalty of law) and 92% vaceinated against blackleg
and/or hemorrhagic  septicemia and/or anthrax, activities woro minimal and irregular.
When an animal was sick, farmors consulted the diagnostic lab or a "knowledgeable!

7O

erson in town 77% of the time and 23 of the time they worid ¢ 1o the local pharmacy.
. la) .

The California Mastitis Test (CMT) was performed from August 1982 to April 1483
on all lactating cows. The percentage of quarters with positive subclinical mastitis are
in Table & No difference was found among quarters or months. The overall percentage
was 216 which is comparable with values from New York State (Merrill, 1984). The
incidence of subelinieal mostitis of free ranging beefl herds was reported as 13-18% (Hunter
and Jeffrev, 1975; Havgard ot al., 1983). The hisrher percentages in Table 8 are due to
the milking procedures.  Farm differeonces were important. Milkers were divided into
two groups: [amily labor and mixed Inhor. Family labor was more careful with milking
chores. "The incidence was 17.6% for family labor vs. 28.6% for mixed labor. Only twelve
ases ol elinieal mastitis were reporte . This  was surprising because no  sanitary
precautions (e.o., udder washing, teat disinfection) were taken before, during and/or
after milkine. One would have expected a higher incidence; however, the possibility
of bacterial growth mav have been low since the calf had a chance to suckle the udder
and left no residual milk.

Two samplings were done on 363 cows for brucellosis; 98.9% had a negative reaction
and L1 were suspicious, but no positive cases were identified. Animal health authoritios
in the arca are worried beeause a higher number of cattle are being brought in from
temperatre arcas and no effective program exists for control of brucellosis.
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Table 8. California Mastitis Test (CMT) scores by month and by
quarters as indication of subclinical mastitis

Month ARl AL PR PL Average
Aug 17 16 L7 19 17.2
Sep 22 L5 21 11 17.5
Oct 23 20 32 31 26.5
Nov 19 2¢ 28 31 26.0
Dec 19 24 19 19 20.5
Jan 24 18 22 18 20.5
Feb 16 21 26 25 22.0
Mar 33 23 24 20 25.0
Apr 1l 21 21 26 19.7
Average 20.5 20.4 23.3 22.2 21.6

TaR anterior right (quarter)
AL anterin: left

PR posterior right

PL posterior left



ALl farmers were aware of internal parasites. Forty-six percent used control
measeres at least once per vear; 319, twice, and 23% more than two times. All cmployed
an injectable product. However, some confusion existed conceening the type of parasites
that were being controlled.  Thore are two lines of products cuiiently on the market:
one controls gastrointestinal and pulmonary parasites in addition tc fasciola, and the
sccond fasciola controls only rastrointestinal and pulmonary, but for fasciola one needs
a speeial drug. In general, farmers tended to use those products which were least
expensive. It was normal practice to treat only those animals with a poor physical
appearance.  Farmoers subjeetively treated for internal parasites; that is, no parasite
cheeks were done before (p ating, Reasons ¢given for not checking were: a) unaware
that parasitic populations could be determined by a feces check; b) unfamiliarity with
tae sampling procedur e: and ¢) diagnostic laboratories were too distant.

Calves tended to he more suseeptible to parasites taan cows (39.6 vs. 55.2°%).
Sixty-one percent of the farme had dess than 302 positive cases for cows. Five farms
were sitiitted in areas where  fasciols i~ common due lo waterlogging,  This had an
influence over the positive cases since control is not efficient. The month of Mav had
an_unusually high percentace of positive cuses. This conld be explained by the onset
of the rainy scason whieh produced a surge of parasite populations,

There was an inconsistency between what the farmer and the survevor considered
discase. It is probuble that the survevor did not pose the question clearly or he did not
ask it routinelv. Farmers did not seem preoccupied with disease beeause usuallv no
mention was made during the interviews, Incidence was low. Onlv the death of two calves
was reported. Six cows died:  Uhiree aceidentallv, one due to ~alving difficulties, and
two due to unknown causoes. Reproductive disorders were common.  According to farmers,
abortions often happencd during the 5th to 6th month of pregnancy.  They believed that
the abortions were due 1o toxice plants. Reports exist of some toxicities due to plants
in the Arca (Muja. 1970) but no mention was made of the cffect on reproductive
performance. Although disease could be considered a mipor problem in the area, further
study is needed,

Sceleeted Indicators of Performance

Number of cows per farm was 14 (1% of the total herd), anging from 5-38% (Table
9. Cow numbers were positively correlated with ha of grasslands available an the farm
(0L986) and maderately relatod o g technological index (1) (0.641), calving interval (C1)
(058D, and anount of hired labor (0.547). A negative trend was found when compared
with AU/ha (-0.61D) and ke of milk per cow (<0L317) As number of cows or ha of grasslands
increased, Clincreased, while AWha and ke of milk per cow decreased. When arca of
grasslands or number of cows mereased, farmers were loss concerned in obtaining high
oumtputs per head of cattie and depended more on the number of cows Lo obtain adequate
ievels of milk and meat to cover thejr needs. The percent cows in milk averaged 55%,
with a range of 35 (o 1007, No single indicator had a definite influcnce on this parameter,
but Cl was the one most related (.32, Number of births per farm was 9.6 calvings
per vear (700 calving). Birth rate wis negatively correlated with lacetation length (-0.478)
and C1(-0.357).  Lactation length and C1 averaged 311 and 186 days, respectively. These
were strongly correlated (0.813). Davs dry averaged 175. Al three parameters varied
widely.  Lactation Tenoth and ] were moderately influenced by family labor (0.522 and
0.636, respectivelv). Wih familv labor, cows tended to milk for longer periods of time.

No sinsle factor appeared (o influence milk vield significantly. There was some
influence of AU (0.004) andg 1 (0.3:46). Milk production was negatively correlated with
CL(=0.596) and in less proportion to animal extraction (AF, -0.356). Milk vield of cows



Table 9. Selected indicators of performance by farnm.

Farm  ~o. % Cows Ne. Lact Days Calving Animal  Yield/kg  Yield/kg Yield/lg  Animalg
No. cows in prod births length dry interval  units/ha day lactation ha extracted
| 38(38)1 66 25(66)2 390 157 547 0.81 3.5 1357 1099 o 27(27)
2 11(35) 63 10(96) 239 163 402 1.90 4.2 1009 1917 12(36)
b 7(39) 64 2(29) NA®  NA NA 2.13 3.9 NA NA 3(17)
5 8(28) 62 7(94) 306 157 463 1.43 2.9 903 1291 13(44)
6 5(39) 63 2(36) NA NA 407 1.45 4.8 NA NA 3(21)
7 11(55) 50 10(91) 302 114 416 2.31 3.6 1075 2483 zero
8 9(39) 46 9(100) 250 154 404 1.70 4.0 1002 1703 3(13)
12 16(57) 35 4(25) 338 NA NA 0.76 2.8 940 714 11(39)
13 15(44) 41 10(71) 237 135 422 1.03 3.8 912 939 7(17)
16 7(45) 100 5(80) NA NA NA 1.22 3.1 NA NA 3(18)
18 28(34) 67 22(81) 274 186 460 0.92 3.1 860 791 ! 24(28)
Ave. 14(41) 60 9.6(70) 311 175 485 1.42 3.7 1150 1367 9.6(24)

lNumber in parentheses expresses % of total herd
2Number in parentheses expresses % of total cows

3NA = not available
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kept for dnal purposes was affecied more by seasonal factors than stage of lactation.
Milk vicld per lactation was 150 ki (range 860 to 1257 ke)o It was moderatelv influenced
bv milk vield per cow (0L621), lactation lensth (0.510), and TI (0.588). A necrative
correlation was fonnd when compared with number of births (-0.466).  Farmers stopped
milking their cows when vield was 1 1L hevdive il vield per ha was 1367 ke, ranging
from T1E to 24838 ko Howas positivelv infivenced by AU/ha (0.923) aind moderately by
daily milke vicld per cow (0.628)0 A nevative trond wis found with ha of srasslands (<0.610),
number of cows CO949), and AE UG Annual extraction (AE) averaged 9.6 head
per farm (21% of the hord), ranging between 3 and 27, There was a negative relation
wWith AU /ha COUE8) o it vield por cow (-0,1456).

Market ing

Dairy products and livestock were commercialized cithor for regional consumption
or transported (o Luver urban areas sueh as (he City of Yeracruz or Mexico City for
constmption. M was sold in either faid form or as cheese. Fluid milk was sold {o:

“neivhbors, sold directhe g v milk.

-loeal ddisteibutors ("hoteron™): individuals that picked milk up at the farm, then
sold i in nearby town- o specifiod routes. On the average they picked milk up
from  S-10 farvns (0002000 Lier) then disteibuted 1o 4060 clients (2-3 liters per
client). The price differonce botw eon (hat prid to Farmers and paid by consumers
was H0-60% 0 MR wa sald cawe Distribitors added 10-157 water to the milk before
selling. 1 has becarie el common practice that whenever milk was not " vatered
down" constmers complained about the “stron flavor”. The boteros were loosely
orgunized e aroup and paid dues for g permit to toeal authoritios (500 posos/vr)
Health authoritios cheened the quality of the produet 2 3 times o vear, They looked
For high bacterin courts or oposadv adulterated e, 1 found, the distributor was
lined. "This varelv happened since the service is understaffod and quality control
standards Floxi- e,

-pastenrizing plants or Nestle Company (milk was colleeted at the farm and taken
to colleetion point. from which it was shipped to the processing plants for producing
powdered or condensed milk)  Up o 20,000 dters/dav were handled by processors
durine the summeoer montle,

White checse (Quesn) was produced either direetly by the farmer, or by specialized
cheese processor.. Those Tarmoers producing choose sold it to neighbors or to small grocery
stores in nearby towns, The specialized cheeae procossors colleeted mitk from farms
and took 0 to their facilities which ceneralivowere rodimentary, Size ranged from
A00=-4000 diter capucitve The majoritv of the cheese was <ol locallv. Of 13 farms, 3
sold milk to neisihors, 4 to lacal distributors, 3 (o cheese processors (one started
processing his own cheese in November, J9%0), one o o pastuerizer and one processed
cheesec Average monthibe milk <old poer farm waos 647 Koy pange F89-805 Ly,

The averace millk price receivod by the Darmers was 19,6 pesos/liter. Highest price
was obtained when <old to neishbors (18,7 pesos) and lowest when sold (o cheese processors
(130, Price received by farmers for choeese was 18] pesos/ke. Assuming a milk-cheese
ratio of 10, Tarmers wonld beoccitine 18,1 pesos/liter of il which is comparable to
thai obtained whon <olling 1o neprhbors.

Cattle salen were Loty controlted by middlemen. These individusls wero contacted
by farmers (or viee-versa) whenever theyv Ted imimals for <ales The price was sot according
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to the amount paid per unit of liveweight in the nearest urban market. Mexico City
was the main guide. During the study, the price for 450 kg steers fluctuated:

April 1982 H0/1gyr
Angrust 19g? CHANTY
Decomboer 1982 HHYANN
April 1983 E 20/ ke

Price of culled cows was 30-90% lower than ror steers or calves, depending on their
condition.  Price for weaned ecalves (200-250) ke ranged from 8000-14000. There was
no appacent problem in selling cattle throurhont the vear.  Only when the dry season
extended 2-3 months longer than normal did producers iave a harder time disposing of
their cattle.

Meat was sold in loeal markoets. Slavghtering took place daiiv due to the belief
of the consumers that the redder the ment the fresher. Since refriperation tended to
Lo o laxary, eonsumers did not buyv what appeared to be "old meat™,

Labor

Only labor vsed for livestock and acriculture activities were tabulated (Tabloe 10).
Activities such as feoding poitdley or pigs or selling roods other than dairy products were
not included, These tasks wope usually performed by women or minors. Although women
and minors plaved an important role in the svstem, the study did not take them into
consideration,

Labor was divided by ace and tvpe, with two oroupings, adolescents (<18 vears)
and adults (18 vears). Both qroups were given the sume work capacity although adolescent
Iabor micht be less "productive™.  Adoloscont labor performed such activities as milking,
call herding and feeding, and spraving for ticks which are activities that did not need
A lot of physical offort. Total fabor was made up of family labor and hired labor (which
in the majority of casces woerpe patd in eash). Only four farms used adoleseent labor
consistently (B3 of total). Other farms used minors when certain activities suceh as
herding or harvestine hivd to be done but it was not regular basis. Adolescents provided
more than a thivrd of the bbor on Farms 10 and 18, In one case it was tending cattie before
school. Usuallv, half of the abor was provided by the familv. 1t was a surprise to the
survevor sinee it was ceneradly believed the farmers did not have the economic resourcoes
to pav hired libar. Those hired woepe usnally neighbors, landless farmers or ejidatarios,
A common complaint was that labor wae becoming more searce and expensive due (o
the hissh level of buildine construetion underway in the City of Veracruz during the pust
few veurs. 1t remnins 1o be seen what will happen to labor supplv now that (his trend
has subsided due (o the ceonomie situation.

Almost three times more labor was used for livestock than agriculture (73 v, 27%),
Tuble 10, This lovel was oxpected sineoe participating farms derived more than 50%, of
their income from livestoek, Thirtv-cight percent of Iabor in livestock was uscd fop
milking. 22% clearing pastures (weeding), and 139% handling and feeding calves.  The
remaining 27% was spent on all other activitios.

Time spent in different activities must be considered very carefilly, cspecially
when foeusing on possible chaneros in the svstem. For example, farmers spent 75 of
their time keepine the operation rinnitees. 10 one of the proposed changes would bhe for
him to keep more aeenpate recopds Cisamning literaev), it would need to be a simple
process.  With roespect to the aeriealtural activities, 9L1% of the time was nsed for
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Table :0. Proportion of labor spent per activity for livestock and

agriculture
Livestock Agriculture
Activity % of Total Activity % of Total
Milking 33.7 Harvesting 50.3
Pasture clearing 22,7 Cultivating 40.8
Calf handling 12.2 Fertilizing 4.6
Milk handling 7.1 Sowing 1.6
Fencing 6.5 Clearing 1.2
Grass cutting 4.5 Fumigating 0.3
Tick bath 3.0 Plowing 0.7
Herding cattle 2.3
Feeding calves 1.1 Total 100.0
Fumigating 1.0
Supervising 0.5
Drenching 0.2
Vaccinating 0.2

Total 100.0
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cultivating (40.8%) and harvesting (50.3%). These two activities were totally performed
oy hand.

When monthly labor requirements by tvpe and age wepe considered, there was g
higher demand from October-December for familv adults and September and December
for hired adults.  Adolescent labor remained quite constant throughout the vear. Labor
requirements for agricultural and livestock activities increased sharply for agriculture
October-December, which was the harvesting season for citrus and coffee (Table 1),
Monthly Tabor for livestock wis quite constant throughout the vear except for September
when it increased sharplv. 1t was during this month that & lot of pasture cleaning occurred.
When livestock activitios reached their peak (September), agricultural activities were
very low. ‘The contrary happened in December when harvesting was at its peak.

Leonomic Considerations

Based on income, expenses, and inventories of resources available on the farms,
acost-benefit analysis was conducted (Table 12). FParms 10 and 11 were not included since
thev differed considerably from other farms in their objectives, but on the remaining
eleven farms, the most important component of the investment was cattle, 66% of the
total: buildings, 26%;: and the remaining 8% was machinery, equipment, tools. Coastal
farms had a smaller investment in cattle (64 vs. 70'%) but higher in buildings (28% vs.
22%). Differences wore moroe noticeable when farms wepe compared by size. Small
farms had lower investments in cattle (599 vs. 719) but higher on buildings (319, vs. 214%).

The value of production (VP) for all farms was made up of milk receipts (16),
livestock sales (413%), and change of inventory (10%). When VP was considered according
to location, milk receipts were similar for Coastal (46%) and Inland (45%) farms. The
same was true for livestock sales (107, v, 489%). A bigger difference was noticed for
inventory (149% vs. 79%).  Milk receipts were not diffeorent between small (43%) and large
(47°%) farms.

The most important expense in variable costs (V(') was labop (769), followed by
spares and gas (139%), with the remaining (i1%) used for the purchase of feed, medicine
and miseellancous expenses.  Inland farms spent 0% of the VC on labor vs. T09% for Coastal
farms and Inlund farms spent only 4% for spares and gas vs. 17% for Coastal. When sizo
was considered, differences wope principally in labor: small farms 90 vs. 749% for large
farms,

Fortv percent of the fixed costs (') for all farms were due to the interest on
capital.  Rent of land and depreciation were 30% cach. Rent of land was 37% for Inland
versus 27% for Coastal (Coastal farms were smaller).  Interest on capital was similar
(429 Coastal vs. 109 Inland) and depreciation differed by 9% (319 Coastal vs. 239, Inland).
Rent of Tand was 21 for small farms vs, 349 for large: depreciation made 429 of the
FC for small vs, 259, for large, Interest on capital was similar (379 vs, EINOR

Small quantities of money were invested in other than cattlo, The amount of
improvements per farm was low, meaning that farmers had limited resources to spend
in repairing fences or buildings. It is also possible that the survevor did not pursue the
question enough to obtain full details.

The proportion of labor for VO was somewhat more variable (70-909); however,
it could be considered enough to classifyv the farms as labor intensive enterprises. Small
percentages of the VO were spent on medicines or feed. This supports the idea discussed
in the health section, in that farmers did not practice preventive medicine but ‘ather


http:si(ei.ed

Table 11.

Percent of total labor by month for agriculture and livestock activities

Activity Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec Total
Agriculture 3.2 1.8 2.7 1.5 0.9 1.2 [.5 0.7 0.8 5.1 5.6 7.8 32.8
Livestock 5.8 4.4 5.3 4.6 5.1 5.7 5.6 6.0 9.6 3.4 4.5 5.2 67.2

o
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Table 12. Cost-benefit analysis by location and size of farm (000 pesos)
Location Size

Parameter Overall Coastal Inland Small Large
Investinent
Cattle 735 729 302 378 1,209
Buildings 291 314 250 200 360
Machinery & equipment 71 69 74 b6 100
Tools 8 10 5 6 11
Iinprovements (1982-83) 10 12 8 6 16
Total 1,115 1,134 1,139 636 1,696
Value of Production
Milk 157 157 157 97 230
Cattle 149 139 167 57 260
Change in inventory 35 by 19 71 -8
Total 341 340 343 225 482
Variable Costs
Feed 0. 0.4 0. 0.2 0.8
Medicine 2 4 2 l 5
Spares & gas 9 12 2 2 17
Miscellaneous 3 4 0. 0.05 0.3
Labor 50 51 47 32 71
Total 65. 714 51. 35.25 94. 1
Fixed Costs
Rent of land 42 36 52 19 70
Interest on capital 57 57 57 33 35
Depreciation 38 41 34 36 48
Total 137 134 143 83 203
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spent whenever discase appeared. No additional feed was purchased other than minerals
and salt or some melasses, basing the diet entirely on forages.

Farm 10 had 48 steers being fattened but in relation to investment, VP was low.
Net income (NI), return to capital and management (RCM), rate of RCM (RRCM), net
return to family labor and management (NRFLM) and net return to labor (NRL) were
all negative. However bleak the outlook for this farm may look, 1t was only temporary.
The process of fattening steers on pasture takes from 2-3 vears. When the steers were
sold VP would rise. This enterprise was cvelie; during the interim period (2-3 vears
between sale of steers), the farmer experienced a cash flow probtcm which he overcame
by relving on agricu:tural production (annual crops such as green peppers, beans and corn).

Farm 11 was considered as a specialized dairy farm, with grade Holsteins in
confinement. There was also a high turnover of cattle since the owner was involved
in livestock trading. VP was high with respect to the cattle investment,

Coastal farms were slightly more efficient than Inland farms, with the exception
of farm family carnings (IFFE) (Table 13). Farmers in the coastal area made better net
return to labor, 845 pesos per dav of labor vs. 672 pesos for Inlund farms. Thov also
used a higher stocking rate per ha (L68 Coastal vs. 0.98 Inland). When size was compared,
net income, family earnings, return to ‘apital, and net return to labor were approximately
double for large farms. This is principally dite to size differences. When rate of return
to capital, net return to labor and cattle/ha vere considered, small farms were nore
efficiont. They used their limited resources to best advantage.

Values for VP, NI, FI'E, LE and NRL of all farms were correlated with the biuiogical
elficiency indicators, ecconomic indicators (change in inventory, VD, I'C, total investments),
size of family and hired labor. and the technological index (T1). VP, NI, FFE, and LE
were highly correlated with total investments, FC, VC number of cows, ha of grasslands,
and family labor. They were moderatelv influenced by TI, hired labor and CI. There
was a negative trend when compared with AU/ha. The general trend was for indicators
to rise with bigger farms and larger number of cows. Farms became less officient with
larger size as indicated by the increase in CI and decrease in AU/ha.

DISCUSSION

Participating farmers were well established in the area. The majority were from
30 to 50 years of ege, with a reasonable level of literacy. Five farmers were officially
involved in community activities such as local government (members of commitices)
or in local sport teams. All were well respected in the community. TFarmers spent at
least one day per week developing or maintaining communal tics. They all kept informed
of the regional news tirough radio and regular visits to town. They also had a reasonable
idea of prices of agricultural commodities and livestock. The majority tended to avoid
contact with government agencies. Thev had reservations about fheir cffectiveness,
however, all secmed to keep up-to-date with their dues, such as taxes.

AIl farmers organized and managed their farms taking into consideration not only
level of income but keeping in mind the nutritional level and basic needs of their families.
Rockenbach (1981) observed that farmers in Costa Rica considered that the principal
function of the farm vas to produce their food and cover basic needs and generate a
surplus which would be transformed into cash. Farmers arranged the different components
of the farm to provide them with a sustained production level to cover all their needs.
Guticrrez (1983) classified the goals and preferences of the Costa Rican farmers and



Table 13. Economic efficiency measures by location and by farm size

Indicator All farms Coastal Iniand Small Large
Net income (pesos) 129,653 133,527 122,874 89,923 177,330
Farm family earnings

(pesos) 195,233 194,026 197,345 134,544 268,053
Return to capital and
management (pesos) 184,047 186,476 179,796 120,916 259,805
Rate of return to
capital and management 15.52% 16.24% 14.25% 17.42% 13.24%
Net return to labor
and management (pesos) 147,671 151,812 140,423 101,062 203,601
Net return to labor

(pesos) 782 845 672 938 595
Cattle/ha 1.42 1.68 0.98 1.36 1.02
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found their main priority was to maximize their nutritional level and quality of food
and life (houschold comfort). Their sccond priority was to maximize profit, cspecially
if the farm system was commercially oriented. When the author prioritized the farm
needs, he found that what owners considered most important was to keep the level of
production within the farm high cnough to avoid the need to work outside to obtain cash,
It also was important to minimize losses beenuse of "liquid™ capital constraints. Farmers
tended to be risk averse. In order to diminish risks, thev tended to diversify and increase
self-sufficiency.  No such classification as the one proposed by Guticrrez (1983), was
attempted in this study. However, through informal discussion with the farmers of the
area, similar goals and preferences were identified.

Thirty-three pereent of the total capital investment on farms was allotted Lo
buildings (26°,), machinery and equipment (6), and tools (1%) compared to 66% for cattle.
Farmers had simple livestoek facilities which occeasionally were inadequate for activities
in which cattle had to be restrained (e.r., vaccination. tick spraving, palpatating for
pregnaney); however. thev did not do these activities irequently enough to deein such
facilities necessary.  Improvements in facilities were low (less than 1% investment per
vear).  Repairs were made when imperative. They were given low priority principally
because of cash constraints,

Agricultural activities formed an integral part of the vstems. Farmers were awaroe
of the limitations of relving only on livestock. Thev under wod the interactions belwoen
the crop and livestock subsvstems.  Rockenbach (1981) classified the interactions as
independent, competitive, complementary and supplementaryv.  All were found in this
study.

Land interacted independently sinee pasture and agricnltural land remained constant.
When it was deemed desirable to increase agricultural production, the tendency was
to rent rather than to decrease pasture land. There was a competitive interaction between
milk offtake for houschold or market and that available for the calves. The lower the
offtake, the higher the quantity that the calf received and vice-vorsa.

A complementary  interaclion existed between  the agricultural and  livestock
subsystems.  Livestoek provided a constant cash flow through milk sales and liquid capital
through cattle that could be readilv sold when more cash was needed. Agriculture provided
the basic staples (corn and beans) and cash crops (bananas, oranges and coffec) on a
seasonal basis. The supplementary interaction was considered the weakest within the
system. Farmers had ecedar troos which conld be sold s preciuds woods.  Inereasing
the number of trees in the pasture arcas did not appear to deerease the production of
livestock,

Since crops and livestock b2haved autonomously and land resources wore generally
set for both activities, neither irfluenced the performance of the other. For cxample,
little of the crop residues were used to feed livestock oven in environmentally stressed
situations. This feature could be important when modifications in any of the components
are considered. A change in the management procedures of the livestock component
would not directly affect the performance of crops provided that inputs such as labor
and cash cxpenditures were not diverted from the agricultural component. 1t is also
important when the amounts of agricultural and livestock production are determined.

asture  management was considered important on all farms. Owners knew that
weeds were detrimental and spent considerable time and resourcoes controlling them,
Rotational grazing was not common as the practice did not seem to increase quantity
or quality of native grasses. Farmers wore aware of this. Thev were more worried about
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the seasonal availabilitv of prasses. Most feeds wore marginally adequate in quality
for animal growth and milk production during the carly part of the rainy season but
decreased as it progressed towards the cooler and drier months.  Thev relied on
overproduction during the summer months and used (he oxcoss as standing hav during
the dry season even when quality was low. It was surprising that cven with high thrust
by the extension agents, improved frasses were not adopted widely. Only one farm used
improved grass pastures as the main source of forages however, the majority of farms
had some proportion of improved arasses. Although arcas of improved crasses produced
good quality forage, farmers found them (oo ageressive. They favored less aggressive
grass species which permitted other species such as legumes to enter the swards. Theyv
observed that durine the dry season cattle wonld constume lecumes and even weeds when
grass was in short supplv.  Since improved grasses usuallv do nof allow these mixtures
to survive. farmers favored native species sinee they did not compete seriouslv with
legumes and woeeds.,

Only two farmers used food processed bv-products regularly during the drv season.
They generally were an cnergy feed source (imolasses, bananas) rather than protein which
becante most limiting during this pertod. This reasoning can be explained because they
were not aware of the differences between energy and protein needs and protein
stupplements are in low supply in the lropics.,

Dailv milk vields per cow were relatively constant throughout the vear. Farmers
were not interested in obtaining hich, short-term vields.  Thev preferred constant but
low vields over the long term. The preference stemmed from market channels not being
developed to handle high production and the need for a consistent cash flow. In addition,
because of the dual purpose (DP) nature of the cattle component, cnough milk was left
for calfl development.  Calves were woeaned between I and L5 years of age, weirhing
between 200-240 ke, Compared to beef eattle, in which weaning occurs around 8-10
months (Marlow and Gaines, 1958), weighing 150-180 kg (Koch and Clark, 1955), calves
reared under the DP svstem were al a disadvantase, It remains to be seen if poor arowth
ate had a permanent effect on replacement heifers. Farmers did not feel their feeding
system: for calves would canse o permanent stunting effect. Age at first calving was
delayed 1o partially compensate for slow growth of the females. When ineisor teeth were
cheeked in bred heifers and fivst lactation cows, the majority had at least one pair of
permanent teeth. This means that age at first parturition was between 3 and 4 vears.

Reproductive manasrement was simple. No records were kept other than writing
down calving dates. Record keeping was not considered important because farmers felt
they could keep  track  throuch memorv.  Thev appeared accurate in remembering
reproductive activities.

Average calving interval (C1) was 16.2 menths. If o 12-month Cl is optimum, these
farms were inefficient. However, trends indicated the contraryv. The correlation between
CI and cconomic indicators showed that CI had a positive influence on labor carnings
(0.616), value of production (0.605), net income (0.605) and farm family carnings (0.596).
Recognizing that the cows were under nutritional stress for five months per vear, they
would take longer 1o become reproductively active. It therefore would be difficult and
uncconomic to attain 12 month CI's, It iy questionable to assume that 12 month CI's be
the goal of farms in tropical areas. Farmers were not concerned about lengthy s,
As long as the cows would ealve regularly and produce adequate milk vield, they were
content. Thev were more concerned over repeat breeding as this could require more
cash investment or make them suspeet their bull was not fertile. Repeat breeders became
the first to be culled when eattle were sold.
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Animal health was of no great concern since herds were generally in good health,
Clinical mastitis was uncommon. If present, cows would be treated with antibiotics,
If the infection did not subside, the cow would be turned loose with calf. Some cows
had lost a quarter because of mastitis. Farmers dic not seem to mind since they obtained
similar vields even with three quarters. The incidence of subclinical mastitis was higher
than reported for beel cattie. A high incidence was attributed to the milking procedures.
Research is inconclusive with respect to the influence of subelinical mastitis on calf
growth (Hunter and Jefirvev, 1975; Kirkbride, 1977). No effects wore noticed by farmers.
Calves were healthy and the incidence of diarrhea low.

Endoparasites were o chronie problem among farms. But evidence showed quite
clearly that helminth infections were not severe enough to cause mortality or in many
cases even clinical signs of infection. Reductions in productivity of animals with mild
helminth infections were often indistinguishable in magnitude from those seen as survivors
of severe infections (Barger, 1982). Farmers did not use any organized method of control.
If'a cow or calf had a shaggv coat or was losing weight, they were treated. Parasites
were too subjective for farmers. Thev could not see them so they did not feel that they
needed systematic control.

Farmers had very little influence on the marketing structure. The demand for
fluid milk in the region was covered throughout the vear. Only pasteurizing plants, such
as the Nestle Company, accepted surpluses common in the summer months. In order
to compete with local distributors who paid better prices, but could not accept large
summer  surpluses, pasteurizing plants  signed vearly contracts. Farms found these
contracts disadvantageous, ospecially during the winter months. lowever, thev were
forced to accept the terms if they wanted to sell milk during the summer. None of the
farmers in the study had such a contract. Some had contracts formerly but they preferred
to take the risk of not selling all the fluid milk and cheese. Those farmers that processed
cheese regularly did it because they did not find a market for their fluid milk near them
or considered that the quantity produced was not enough to make a dailv trip to the market
profitable.

Farmers used middlemen to sell livestock. They felt that even if underpaid they
could sell cattle anytime which was important for their cash flow situation.

Family labor was an integral part of the system even if it was in a supervisory
capacity (as in the case of two farms). Iired labor was important. Fifty-three percent
of the activities was by hired help. Sixty percent of the labor was hired for specific
tasks (pasture clearing, fencing, ete.) and the remaining performed overall tasks. The
activities in the livestock sector were constant throughout the vear, except for Sept :mber
when pasture clearing and fencing was done. IHired help was usually the same except
for those occasions when pasture clearing was done, scasonal labor was used. TFarmers
stated that good hired labor was difficult to find. They were concerned about an increase
in wages since this was a large part of thoir costs.

The cost benefit analysis showed that income due to milk and cattle receipts were
cqually important. The difference was that milk receipts were consistent throughout
the year. Labor represented the highest expenditure (779%). All other expenditures were
low which ncant there was a cash conw. raint. Even if a traditional economic analysis
would lead to recommending the purchase of inputs, such as feed and fertilizer, to increase
production, farmers were risk adverse. Increasing expenditures could cause a temporary
cash shortage which was avoided as much as possible.
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At the time of the study, farmers made efficient use of their resources. There
were some arceas where improvements could be proposed to obtain modest production
increases. If the state or federal governman: felt that -onsider: e increases in prodiection
could be made, major structural changes in modes o. product.sn (availabilitv of inputs,
marketing channels, and cooperation from the local government agencies) would be needed.
The dilemma for covernment would be whether investment in addi.onal infrastructure
would be viable since the farmers did not aive high priority to profit maximization.

POSSIBLE CHANGES IN THE SYSTEMS

The success or failure of any change in the svstem would depend to a large extent
on the knowledge of the ronls and psychology of the target rroup (Gutierrez, 1983). Besides
physical limitations and/or lnck of capital, there are subjective aspeets which enuse
the producer to reject a change. In yreneral, farmers are conservative, value their tastos
and preferences, and have a vast, acquired practical knowledge. To provide successful
technological packages, researchors must be aware of farmer needs, their iimitations
and attitudes towards change before making anyoconcrete proposals to rearrange the
system. It was noted that farners expeeieniced cash shortages for several months per
vear.  Webster (1972) points out the phenomeron of liquid cash shortage is widespread
in small holder agriculture,  Small holders are vnlikely to adopt proposed changes which
do not take this consideration inta account.

The objective of this studv was o evaluate the farm system. No attempt was made
lo define macro-linkages <uch as national policies, price controls, taxes, subsidies and
elasticity of beef, dairv, and apgricultural product prices. They can affect the decisions
that ecach farmer makes concerning which activity within the svstem should be riven
prioritv. The adoption of changes is dependent on the economical impact thev will have
on farmer well beingr after the macro-linkages have been taken into consideration. Farmers
will decide if the proposed charges it their needs,

The principal constraint of the livestock subsvstem was nutrition. Quality feed
was not available on a vear-round basis. The limiting season was Novembeor- Mav. Farmers
relied on forage aftermath during this season.  Plant rescarch has focused efforts on
solving the seasonality problem by selecting varieties resistant to drought and with
increased dry matter vields,  Success is measnred by changing the distribution of plant
nutrients in their target Crop to increase vield. This process nsually leads to rapid plant
growth and earlv maturity, Quantity of feed mav be increased but quality is yrood for
onlv a short time. The farmers appear toapply appropriate management procoedures
to the grassland resowrces they possess. Theyv effectively control weeds and understock
paddocks in order to have enough aftermath for the seasons of low plant growth. Some
improvements could be  made bv the use of small arcas sown with fFrasses such as
Saccharum sinensis or lecrumes such as Cajanus cajan which have been successfully grown
in the area during environmentally stressful situations. These small areas (fodder banks)
could be used as supplements for milking cows and calves. Labor requirements would
increase, but forage could be divided into twe plots, one that could be prazed and one
that could be harvested when time permitted.  Leucacna leucocephala, a legume tree
native to the area could also be grown on forms. Its prunings could be used as a protein
supplement to offset the low content of drv rrasses during the dry season.

The area has a number of byv-products tha' could be used such as citrus pulp, banana
leaves and stems, sugar cane tops, molasses, ete. Vot, these are hardlv worth transport
cost unless there are more readily availible sources of protein feeds. This means other
feeds, such as Leucaena need be incorporated for efficient use of these products. Urca
combined with molasses is also a possible means of adding protein to diets.

~
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The proposed changes in the nutritional strategy might not increase milk production
significantly but would influence the physical condition of the cattle which should have
an impact on the overall performance of the livestork subsystem.

Call nutrition also needs speeial attention. Growth rates arc slow and evidence
shows that permanent stunted growth might result. Calves are not fed for 12-14 hours
after scparation from the mother. Some farmers use cut fo ‘age during this period but
it is not a general practice. Cut forages could be used and supplemented with bv~products,
minerals and water, to increase ADG's. Better growth of calves would have an overall
effect on the whole svstem. Calves would obtain market weignts faster. Cows could
be rebred sconer. Calving intervals would be shorter with a consequent increase in calf
crop.  This in turn may lead to over stocking, thus interventions must be carcfully
evaluated,

Numerous government and private organizations have recommended crossing their
stmatl cows with improved dairv breeds Lo inerease the potential for milk vield. Farmers
in the studv area have not made wide adoption of the practice because they are aware
that a larger crossbred cow will tndergo greater nutritional stress on their limited
resources cven though stocking rate mav be reduced. The farmers were also aware that
the dairy breed crossbred males will be diseriminated against in the meat market. With
areful wateh on both the milk and meat markets, crossbreeding is not highly attractive.
Some farmers have used first generation dairv crossbred sires, such as Zeby x Holstein,
to introducce about 25% dairy breeding. This practice has met with modest sticcess.

Farmers do not give a high priority to record keeping. However, a small project
could be started with those that do keep records to improve the quality of information.
Technical assistance would be esseatial for interpretation of the data. Farmers must
Be convinced that records can be a useful tool in decision making.

Animal health is of low concern. This is explained by the low death rate of animals.
Parasitism presents a potential threat to animals and farmers must be made aware that
although parasite levels were not hip enough to cause deaths, they decreased productivity.
Young stock was more affected by helminths than addults. it could be worthwhile to develop
cffective contrel methods for these parasites, provided farmers could be convinced it
had cconomic advantages. Before proposing any procedures, studies are needed on the
effect of environmental conditions of the epidemology and population variation throughout
the vear.

Although farmers scemed content with the market structure for beef and milk,
there have been some successful projects in Mexico and India in which marketing was
taken over by the producers. These programs have cnabled them to increase their income.
But before proposing such, careful consideration must be given to the potential that
the arca offers in supporting such a move.

CONCLUSIONS AND RECOMMENDATIONS

I Farmers in Veracruz State of Mexico had a multiple production system which
principaily involved cattle (beef and milk) and agriculture (annual and perennial crop)
producticn. They were aware of the limitations of relving solclv on one (cattle or crops).
They understood the interactions between the crop and cattle subsystems and used them
to an advantage.
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2. The livestock subsystem had two well-defined components, imilk production
to maintain a constant flow of cash throughout the year, and beef which provided scasonal
cash. Livestock was also used as a savings account which could he readily converted
into cash. Income from milk and beef woere cqually important.

3. The Tfirst priority of farmers was the procurement of their nutritional necds
and quality of life. Maximizing profit was secondary.

4. One-third of the capital (excluding land) was in buildings, machinerv and tools:
the remaining two-thirds in cattle. The facilitios were simple and adequate for the neads
of the farm. Farmers were not interested in increasing capital in cither facilities or
animals,

a. Hired labor represented the highest expenditure (77°0). A cash constraint was
persistent due to low level of cash flow from dailv milk sales. Reeeipts from cash Crops
were used partly for hired fabor but most went to cover debts, interest and taxes.

6. Pasture management was cfficiont. Weoeds were kept down to 10% of the pasture
population. Farmers ook advantugre of the foragre prowth season (when prodiiction was
higher than the cattle could consume) and used the excess for grazing during those seusons
when the growth of forages was low.

7. Improved grasses were present in some proportion on all farms. Althoueh they
produced adequate vield (quantitatively and qualitatively), farmers found them undesirablo
because they were too aggressive to permit other species such as legumes or other grasses
to enter the sward. Even if weeds and legumes were present in small quantities, farmers
observed that cattle would consume them when grass was in short supply.  Laboratory
results indicated that they contain reasonable nutritive value (protein). Further studies
are necded to determine their importance as nutritional inputs and to determine if any
secondary chemical compounds such as tannins have an effect on nutritive qualitv.

8. Rotational grazing or fertilization were considered uneconomical practices
as yields of native grasses did not pay the cost of fencing and fertilizer

9. Supplementation consisted principallv of minerals and salt. Bv-products, such
as molasses or bananas, were used sparadically during the winter season. Since these
feeds are high in energy but low in protein farmers did not see advartages in using them
regularly.

10. Slow rate of growth was evident in young stock. Increasing average daily gain
could raise the overall performance of the livestock svstem by permitting the weaning
of heavier calves.

1. Farmers were interested in *btaining constant milk production throuchout
the vear. Breeding programs aimed at in*reasing production for short periods, followed
by a rapid decline, were rejected since farivers needed to maintain a constant daily cash
flow.

12." Reproductive management was simple. Bulls ran year-round with cows Lo assure
a constant calving schedule to maintain milk production. Record keeping was generally
by memory. The main concern was repeat breeders. A twelve-month calving interval
was not considered optimum ecven though longer calving intervals had a positive influcnce
on nct income, and labor and farm family carnings. As long as cows calved regularly
and produced 3-5 kg of milk per day, farmers felt their management was adequate.
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13, Farasers were mildly concerned with animal health since death rates were low.,
Internal parasites were chronic in tho area, with voung stock being more affected than
adults. Studies should be carried out to measure reduction in productivity due to internal
parasites and determine if there is a nced to implement svstematic control programs.
It would be important to determine the life eveles and stages in which helminths prevalent
in the area are more suseeptible for control.

L. The warketing structure of the region was clearlv two phases, dairy, which
includes a local fluid market, cheese processing and pasteurizing plants (outside the region).
and beef, with a local market and middlemen.  Farmers did not have much inflvcnece
over the system, but they did not secem dissatisfied, even when underpaid. It is important
for them to have a market structure with dailv milk sales and where it is possible to
sell cattle vear-round in case of need rather than to obtain the most fuvorable price.

15, Labor provided bv the familiv was positivelv correlated with net income, and
labor hired and farm family carnings. The family plaved an integral part in the svstem
even when 539 of the activities were done by hired labor.

16, Government agencies should set simple surveys to colleet production data on
milk yields, milk sales and attle sold and agricultural products gencrated and marketed.
This wounld enable determinations of the livestock and agricultural outputs of small farms
and identify contributions. It is believed that such information would reveal small farmers
are an asset rather than liability which seems the current view.,

17. Decision making is rational with respect to emphasis in both crop and livestock
production. Farmers appreciated that to move [rom a modest to high level of output
of animals and products would not be supportable under present marketing conditions.
It is concluded that government sheuld recognize that farms in Veracruz State are
supplying local needs through low imputs and the farms contribute more to state and
regional food supplies than generally appreciated.
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