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INTRO0) UCTION
 

The role of agricultural production, including tile livestock subsector, has diminished 
in Mexico's gross national product (GNI1) due to the industrialization and urbanization 
process. A decrease in agricultural output aind population growth in tile past decade 
has caused a stlift from self-sufficiency in food production to a net import of basic foods. 
Efforts are made to reverse this trend by implementing programs such as tile Mexican 
Food System: SAM - 1976 (Mexico, Serfin, 1980) and the National Food Production Network: 
PRONAIL - 1983 (Mexico, FIRA, 1983) with the objective of increasing output at all levels 
of the agricultural sector and reaI (,d industries. 

Land reclalmation progra las to increa;e agricultural production have been carried 
out in south eastern Mexico. In tile Iropical state of Tabasco, reclamation of ill-drained 
zones in tile (Chontalpa was performed with the intention of intensifying agriculture and 
livesto(ck production (Scherr. i")83). In the Papaloapan Area, large portions of the tropical
iain fore.-t were replaced by g'rasslands nl(i intensive ngriolture (Scherr, 1983A and Ewell
& Poleman, 1981). Many of these projects have not been successful. Re-evaluations 
h-ve pointed out the need to consider the preferences and atttitudes of farmers when
changes in their modes of production are intended. Before introducing any (levelopment 
programs it is important to :study theIrotives, attittides, resources and limitation: of 
the ;ndi viduals or groups involved (Shnner, Phiiipp and Schimehl, 1982). This is important
to the livestock sector as it has been rather (yna mic, increasing from 26% of GNP in 
1960 to 37% in 1979 (Mexico-SARlII, 1982). 

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

PROC 11)U RES 

Area (Characteristic 

The area is located in the north-central part of the State of Veracruz. It comprises
the four counties (municipios) of Atzalan, Martinez de la Torre, Tlapacoyan and Vega
de Alatorre. study conducted in cooperation the deThe was with Centro Investigacion,
Ensenanza y 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 fromn the city of Martinez de la Torre (Figure 1). 

The area is characterized by undulated relief and savannah which can be divided 
into two main geographical areas, tile coastal plain of the Gulf of Mexico (0-500 in),
and hiil area (>500 in). The main area of study was the coastal plain. 

The climate is classified as Af(m)(e) (Garcia, 1973), hot and K'imid with rains year
round. There is no clearly defined dry season. The mean annual precipitation is 1500 
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Figure 1. CIEEGT and its surroundings 
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mm, 75% of which falls between May and October, with September the highest. The 
annual temperature is 23.511C, with a thermal oscilation between 7 and 141C (Garcia, 
1973) (Table 1). 

The vegetation in the area i, abundant and varied. The coastal region is 
characterized by mangrove and palm trees over sandy, water-logged soils. An important 
part is savannah made up of grasses and other herbaceous, plants created by tIC clearing
of tropical forests; they alternate with acacias and some cactaic. These areas have 
been increasing and are principally tised for li,,,ostock. (rops such as oranges, coffee,
bananas, suga,,nreane, (,orn and beans, are produced for food and cash 

The soil of tile area is principa iY deriv ed from degFiadation of sandstones deposited
by rivers which have existed di ri, tie (orimation of tie area. The texture of the ha-e 
materiil varies froin sandy-clay to clIv-sniydv, with an veiage clay content of 35-40(%.
Vhen dry it forms a hard pan wthich i'. known locally as "tepelate". The surface cover 
contains meditin quintities of organic mater (l.8o), adequate in sulphur but short in 
calciira, phosphorus, nitrog,*en and molybdenun. The soil is acid, with a pl1 from 4.1 to 
5.2. l)epth wiries accordingr to the soil topography but is usually 10 to 30 cin. l)ue to 
its texture, it has a deficient drai nage ari(] is quit e susceptible to rain erosion (CIEEG.'' 
1979). 

hlis studv was the second par (d'ynainic survey) of a project that had the primary
objective of describing those production systems with a livestock componcnt in four 
counties. Becatise of' cono iniical and logistical reasons, no more than twenty farms colld 
be included in titie surveV since it was decined necessar'v to visit them monthly. Since 
there was some contact with tile producers v;ho had participated in the first suirvey,
farins were chosen froin Ile 78 farms tHit produced milk; however 51 were eliminated 
for one or more reaons: 

a) not located in tile coastal strip (11-500 in); 

b) did not use family labor; 

c) owner or his family did not live on tile premise; or 

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

Nineteen farms agreed to full participation. 

Two questionnaires were developed: a) single point baseline (used in the first visit)
and b) cyclical (used in monthly visits). The period ,January-March, 1982 was spent
acquainting faimers and surve'yors with the procedurus. At the end of this period, minor 
adjustments were -qdte. Collection was April 1982 to April 1983. The farms hadiG to 
lOll head of cattle. 

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

Assumptions and procedures used in malking economic evaluations were: 

-- value of land was not considered. 



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

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

MtzdelaTorre1 

Misantla1 

Fanalde Nautla' 

Vega de Alatorre2 

Average 

18.6 

17.7 

19.2 

18.3 

18.4 

19.8 

19.1 

20.1 

19.6 

19.7 

22.0 

21.3 

21.9 

22.2 

21.9 

25.5 

24.5 

24.4 

25.7 

25.0 

27.5 

26.5 

26.0 

27.4 

26.9 

27.7 

26.6 

26.0 

27.7 

27.0 

26.7 

-5.8 

25.8 

27.1 

26.3 

27.4 

26.0 

26.3 

27.7 

26.9 

26.4 

24.9 

25.3 

26.7 

25.8 

24.5 

23.3 

24.1 

24.7 

24.1 

21.3 

20.6 

22.1 

21.7 

21.4 

19.0 

18.6 

19.9 

19.4 

19.2 

23.8 

22.9 

23.4 

23.9 

23.5 

PreciDitation (total) 
Station Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Annual 

MtzdelaTorre1 

Misantla 1 

64.3 

105.0 

66.4 

98.6 

77.4 

121.5 

70.8 

10.6 

87.6 

98.7 

119.7 

193 2 

141.7 

245.1 

109.6 

200.3 

308.1 

380.5 

205.4 

274.5 

160.1 

192.3 

102.6 

142.0 

1513.7 

2162.8 

Fanalde Nautla 
Vega de Al2torre 2 

Average 

53.3 

41.0 

65.9 

50.6 

39.2 

63.7 

69.5 

54.3 

80.7 

56.6 

58.7 

74.2 

55.5 

62.5 

76.1 

121.9 

128.9 

140.9 

139.2 

180.5 

166.3 

93.9 

67.3 

117.8 

233.5 

192.3 

278.6 

155.4 

i76.0 

202.8 

105.1 

130.1 

146.9 

69.5 

49.1 

90.8 

1204.0 

1179.9 

1515.2 

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



- values used are Mexican pesos. (A series of devaluations occurred during the 
study. In Jul:.,, 1982 the rate was 50 pesos/per U.S. dollar; in September, 1982 
the rate changed to 70 pesos; in l)ecember, 1982 it was 150 and .n Apr;% 1983 
around 155. These conversions are approximations since the Mexican government 
let the peso float in ordor to reach its real vlue.) 

- interest over capital was 5(. (Due to the inflation in Mexico, 1001% during 1982 
and 801% during 1983, real interest rates were negative since banks could not
afford to pay above 101% rates. liv 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 for livestock purposes were includ­
ed in the investments. 

- additions of buildings, equipment, machinery, tools and cattle throughout the 
year were included at half the total price to average the differences due tc month 
of purchase. 

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

- depreciation was calculated linearly at 10%. 

- managing fees were charf ed at 5% of the value of production. 

- rent of land was cluirged 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 

Hfeifers and steers = 0.' AU 

Calves = .4 AU
 

lorses, mules, burros = 1.2 AU
 

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

- there was over 160, increase in the price of cattle January 1981-May 1983, partly
was real but a high percentage was due to inflation. (Since the Mexican 
governm.ent has little experience in dealing with high inflationary processes, 
no adjustment inidexes have been developed (IRlexico-FIRA 1984). For the purpose
of this study, price of cattle was obtained by averaging the price of all cattle
sold. Ilowever, prices iiler, were Thewhen were they used.) mininium or 
average prices (pesos) were: 
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Cows in herd 26,000 

Culled cows 20,000
 

Heifers 
 16,500 

Calves 10,500 

Bulls 29,000 

Bull-calves 20,000
 

Horses 
 20,000
 

lurros 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 valre of cattle, buildings,other permanent structures, tools, and the wlue of 

and 
improvements during 1982-83. 

- value of production (VP) included all goods sold, consumed, or grifts, change ininventory due to production (births) and in-kind payments from the use of resources 
on or off the fa,:nr.
 

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

fixed costs (FC') were those 
incurred by the producer independently of the level
of production.
 

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

farm family earnings (FFE) 
was the residual after paying business expenses resul­ting from farm production and the use of business resources. FFE was used topay for land use, labor, capital and management provided by the family.
 
returns 
 to all capital and management (R(M) were calculated by adding interestcharges or rent paid to the farm family earnings. (Family labor used inwas deducted from the total.) farmin 

- rate of return to all capital and nrannenrent (RCM) wasand the return to capitalmanagement divided by the average amount of capital used in operatingthe business expressed as a percentage. 

- net return to farming labor and management (NRFLM) measured the successof labor and management, calculated by adding interest paymentsearnings and deducting the use 
to family

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) (NRL) 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 (lays that were labored on the farm. 

- nurmtber of A.U. per hectare was col('rlated by dividing the total AU by the number 
of hectares used for livestock. 

I?HSU LiTS 

From the nineteen farms originally in('lride(l ii the study, six were deleted. Reasons
varied from tire farm being sold with the new owner not interested in continuing, to alack of coopera tion frorr the prodi(.ers in providing information. No trend was identified 
with respect to f'irms that leflfaho.e were out ard herd size. 

Farmnrs were divided inlto two regiions, ( oostal Inland, sizes theand two and year
into three seasons. These divisions were tse(,l in those cases where some trends wereidentified that would assist in bett i lertimiding," Ihe data. The Coastal Region included
farms 1, 2, 4, 5, (G, 7. and 8, loate I <10)0 in above sea level, the Inland Region included
farms )10,11,12, 13, 1(, and 18, located IM ni to .111 ri a bove sea level. Size A, small farms,were those with tip to 3)1 bead of cattle (farmnns 41, 6, 7. 8, 12, and 16), and size b, large
farms, with :31up to 1)0 head of cattle (fairms 1. 2, 5, 1M,13 ','( 18). 

Cows were considered oring if they had less than two calvings :nd adult cows with 
three or more calving. 

Seasons were based on rainfall pattern and temperatures: I,November-February;
2, Ma rch-J tine: and 3, Jtily-October. 

Far:rrs IWand 11had different objectives. Fari 1l had, in addition to crossbredcattle, steer's for fattening purposes. Dna for this r',rn was only included in the general 
averages. !'arm I1was a specialized dairy farm with grade Ilolsteins. Data from this 
farm was included in the average only for animal health. 

Description of['arns 

in 
Figure 2 presents a qualitative modcl of the farms using the notation proposed

Figure 3. lnptuts (sources) are fot.id on the left. They constitute money, fuel,construction raater'ials, electricity, technicalfood, labor, 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 
socio-ecorornic su bsvstem until used (repr'esented by :torage symbol). 

In the rpper left side, outputs of the .,: trn mr'e depicted (market): peppers, citrus,bananas, coffec, wood, shccp, cattle, swine, milk, cheese, eggs and poultry'. When tie
fariner bought inpit:, to m;intin pro(lr('tioen, the sy:.tcn paid; when sales were made,
money entered the system. 'Ibis irovemenit is represented by the money flow symbol
(solid line represents product flow and dotted ]ine money flow). In the of a loon,for which interest 

ease 
was paid, two rone' flows ivere diagriamed in opposite directions.

The internal Iflows of the syste n (and th'ir internct ions) are represented by solid line!,.
For the sake of clarity, not all lines are liaramnd in F'igure 2. They were substitlitedby a symbol which repr'esents a "subsystem" and is labeled with the name of the subsystem 
to which the line was originally bourd. 
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Figure 2. Qualitative model of farm used in 
study.
 



( Source: external to the system such as energy; goods needed 
for production 

Storage: products that are going to be usea 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 bya number of factors 

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

Marke,': sale of products generated by the subsystems 

\2 Condition: in order for the event to happen the condition has tobe fullfilled 

Sink: losses that occur in all processes due to energy beingtransformed 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 di,'tance to the nearest road was 300( in; seven farms were situated onthe roadside, fou' less than 0.5 km away and two from 0.5 and I kni. Ten were near adirt road and three near' a paved one. Average distance to the nearest town was 7.4 
kim (range 3-15 im). 

O)nlv one unit lhld electricit, for farm'i purposes, but three farms had ele('tri('ityfor household rise. Lip,'ht of the prodrucers were :10 to 501 years of age; the i'enmia ining
y-two were5 were above 501. Ninet ' per'ent r'ried and had 4.9 fanlilv members thatwere ec'onorani('llly dependent (54', had I to -1, 3.1,, 5 to 8, and 8% crreater than 8). Withrespect to litermcy, 70'Y, were literate, 15"., were illiterate and the remaining 15) didnot answer the qrrestion. When asked ahbut ma:ss media communication, 51 ') recli anewspaper at least on('(- a month, I1)",, list ene(d to the radio qt least once a day, and

2,1' owned and watched television regularly. 

PivsicaI {esources 

Land 

The average land area used for livostock pturposes was 263.3 ha and 4 ha foragrrirultural purposes. Seventy-seven percent of the farms had land for agriculture. Onlytwo fa'rms rented land for agricidttrral purposes. Those rentinR land already owned sonic 
crop land. 

Land was variable in value. Althourih the qualitv of land had some inflience onpr'i('e, the location with respect to ejidos was an irmportarnt factor. Land near an ejido(peasant cooperative) ri.sIced a g(reater chance of invasion. When ejidos are cverpopulated,they try to obtain additional lind by inilin pri va!e proper!tios and using leral pr'oceduresto irncorporat them into the ejido. It has been the experience of farmers that the fartheraway [1r'o a1 (eji(o., the great er the land se(uritV. This affccted priceCc.eatlV. For example,in ('ar'lv 198'., 'arl I ,ttod tihat the price of one iectare of pasture land was aroundii,1100ii peso.s. The srmr'r'oundin this ar'm haid several ejidos.lel rrt 13v comparison, Farms( and 7 were sitiuted in rl'r "free Wf ejilos" and the same amount and type of landwas valued up to 2.))1) pesos. ,g'ic'ullriral land usrally was priced belween 6i)-lOl%
liif, her Iamil i iler)"slarrtn. 

Facilitie, rlIdqrripr. eriti 

Nine fr'r' lilid a hourse oil tie promiise. These were constriueted with a comrbinationof wood, brieks ani cement and wore fromrl 2 to it; Vcar'S old Thirt ,v-oc percent hadso mc type of' storn'aro facility, r'ang ng f'rom ,i shed. to a f -ill e., room. All far'lirs hadperimotoral fences, gene'alijv made fr'oml wood posts and 3 to 4 trands of barbed 'ire.Twelye haid i eover'ed miilking shed which consised of a stall hroldin" p(c, fori tile errivesand a nriiRIig a"ca. Ceneral( onstruirtion varied fromii wood with comniposition roofingand dirl floor to concrete-stel str'rielc!-e wilt l irrininum roofing and ceenti floor. Allfar' ins had a stockvar'd va,ying frorii 5i0-3iii00i. On',,v one had a handling- facilitY (shite
rlad restraiaing stall). 
 Or(e ffarn had a silo structur'. Fifteen per'cont had feedinru brinksand iolassos disponsor'. Nine fnirns had salt dispensers (isiralliv i dug ourt tree tIrunk).Five hld a well that was used for hoisohrold anr/lor water'ia, cattle; six had a water tankwhilhr was lused as a wa t er'in, ta 'litv arid/or' hoisehold purposes. 

All f+i'rrrs owned at lemst one milk 'onitainer (ran-e 1-5) and bu(ket f'or riuiliaf.Size v'ried front 15-4i liter's for eontairiers imd 3-li liter's for' hukets. Ten f'rirs ha ­horse stidlles; twelve owned sprayers for tick control. One owned a for'ago choppei'. 
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electricity generator and wheelbarrow. Two had wa1,0r purs which were used either 
for household purposes or watering cattle. All frims had angvieilitral implenents such 
as hoes, shovels and machetes. Three farms owned fumiMtors, used for banana and coffee 
plantings. Two owned tractors, with plows md phtform cart, used for farm chores or 
transportation to and from town, and four owned vehicles (2 pick-ups am! 2 cars). 

In general, ill facilities and equipment were of very simple desifg and no superfluous 
material was present, with the exception of Farm 2 which was located wIere a irge 
dairy formerly operated. Capital investment in onstruction and equipment was low; 
farms used their restricted resources efficiently. 

('t'opping 

'lhree fartns haid nto crops but could incorpoiate land into afg'iculture. Fairm 2 had 
an avocmado g'ove that (onld stiart producing with some work. Farm 5 had soie lots which 
iad produ('e(d crops in past \ears. Fa' 12 rented some oran_,e g'roves. 01f those furms 
With crops, 31", had monoctltu.e (bananis or coffee), ,111% had two crops either 
intercropped (corn - beans, corn - ptnpktins, oranfge - bImanas, bananas - letons) o' two 
Crops such ns ,of fee and ('orn, and 31", liad three or more ('tops intercropped (Coffee 
- oranges - barnana, corn - beans -- pumlpkins) or i combination intercropped with individual 
crops (o'anges an(] corn -- beans, ('offee - bananas - ornn ves and corn - beans or green 
peppers). 

PFat'iet's lave several reIason.,; for intercroppiing or havin g mtcre than one crop: a) 
to prodice thei' own staple crops (corn and beans) and sotne cash crops (otingcs, bananas 
and coffee), b) diminish risk of losing all incoine related to agt'icultur'e. A widely cited 
example was the price dec'ease of citrus in )ecember, 1982 due to closure of the U.S. 
border by USDA because of a possible otitbreak of i bnaterial-related di: 2 as. lowever, 
price of bananas and coffee increased which helped to overcome the loss in citi'us income. 

Inlnd was piepared for annual c'ops either once or twice per Veal' (,lntry-l'ehritary 
or ,unne-,Jtiy). dra'f't t t'acots, a c bttt ,hnd.llinl r animails, or (a lolination, never solely by 
The preparation was usuily (lone by hired labor. Fei'rtiilizat ion aid insect diseise contil 
Was performed regnlarly. Annutals w.reitsually gt'oWl fot' toheine consminption except 
for pepper.s which were ttse(d as t cash ct'op. For perenniii] icrops (citrus, bananas, and 
coffee), the main n tivity took place dui'irig pi'tnilig (Flebt'iary-Ma li). At that time 
fertilizer was applied. Fuiiiga tion against insectis aind diseases wits principallv dole 
on banana plantations. No other preventiye practices were cOimtaon. Wlen prol)eins 
arose, produrs isked neighbtors, gri'ictiltutt' li strplpy stoi'cs or govem'nmet agencies about 
control ineasu'es. 

None of' lhe farms gi'ow signi'crte, a traditioil crop in the areal because laige 
extensions of land would be necessary to iiake it economically feasible, it woild be in 
direct comnpetiton with the livestock eaterprise, or land was not considered suitable 
for crops. 

Conimercinlization of annual ind perennial CLOPS was principally b n iddlemen 
who would market the pr'oducts in the large' urban areas such as Mexico City. Annual 
crops like bananas and coffee were harvested by owner's and picked up it the roadside 
by the buyer. Citrus was generallV sold in the grove with the middlemen responsible 
for harvesting. 

Pi'odueers made efforts to create tleir own marketing organizations; tit times with 
the help of government agencies. Results have been mixed sin c middlemen control 
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the whole marketing structure. Banana producers were able to create a successful
cooperative. The government tried to set tup a coffee collection network by offering
advantageous prices but due to the bureaucratic process, producers sometimes waited2-3 months for payment. Since cash flow was a concern, they tended to accept lower
prices from privte buyers who paid ('ash. 

Iviwestock 

Table 2 contains an itemized inventory by class and farm at the beginning. Thefinal inventory looked very similar, with an average of an additional cow per farm. OnlyFarm 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 cattlemade tip 73% of the total. There were 1:3.7 (36%) heifers and female calves forreplacements when necessary. Only one farm did not possess a bull and one had two.The average was one bull per farm. lBull calves (to be fattened as steers) were on threefarms. One farm had 89% bull calves for fattening. There were 5.3 male calves (generallysold betwen 200-250 kg weight). Farm 11(lid not keep calves. They were sold shortly 
after birth. 

Wher location was considered, Inland farms had a higher proportion of cows andheifers andi 7ower percentages of calves than (Coastal farms. Both areas had approximately
the same proportion of female cattle (heifers and female calves) for replacements (38(Y)Coastal vs. 40), Inland). Size showed nmrked differences; percent cows were 19 pointshigher for small farms (50",, small farms vs. 37% large farms). Size of farm was related 
to replacement r'aio, 1:0.5 for small farms vs. 1:1.1 for large farms. 

Although household animals were included, they wereriot important too. The most common species were fowl, of which poultry was the majority with 38 head. They were
present on all farms. Turkeys and ducks were in lower proportions but not on all farms.

used ofFowl was as a source protein (eggs and meat) and to complement the cash flowby selling eggs and live birds. The returns were important in some instances to ease
the "cash flow squeeze" that farners encountered at times. Seven farms owned swine.Farm 10 owned 71% of the total amount. Vhen present, farmers rad 2 to 3 gilts and usuallyhired the services of a boar for services as needed. Only one farm had sheep. This speciesis becoming more popular in the area since the demand for !brmb and sheep neat
increased considerably. It has become a profitable secondary 

has 
enterprise, especially incombination with citr'us groves, where sheep ('ain har'vest grass which would need remowl

either manu& Ilv or chemrn ically. 

Ilorses, donkeys or mules were present on nine farms. They were principally usedfor livestock-related activities and as a means of transportation when roads were not
accessible to motorized vehicles due to adverse weather. 

IHousehold anirnvls, such as poultry, were taken care of by the female menbers.
Their diet consisted of household waste, some corn and scavenged products. 

PastureManagement 

Grazing Systems 

At the beginning of the study, five farms (38%) reported use of rotational grazing.lowever, 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 theremai,,ing rest and regrow was not used. Farmers understood rotation as: a) herding 
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Table 2. Cattle inventory by farm (initial). 

Farm BullNo. Cows Heifers Bulls Calves Calves Calves Total 

1 37 24 2 6 14 16 99 
2 11 5 1 1 9 6 35 
4* 6+ 4 3 1 0 3+2 3+ 1 23 

5* 9 +5 8 1 0 8 + 2 9 + 2 44 

6 5 3 1 0 2 2 13 

7 10 2 1 0 3 2 18 

8 8+1 5 1 0 2 4 20 

10 9 3 1 48 4 2 67 

11 3 3 0 0 0 0 6 

12 15 5 1 0 3 2 26 

13* 16 + 6 4 + 2 1 2 6 6 35 

16 7 2 1 0 1 4 15 

18 29 28 1 0 10 14 82 

Total 181 
 j7 13 57 69 
 73 490
 

Avg. 13.9 7.5 1 4.4 5.3 5.6 37.7 

%1 37 20 
 3 12 14 15 100
 

*The numbers after the plus sign are cattle that are not property of the farmer
but he receives half of the calf crop and all the milk produced as payment for
 
keeping them.
 

lPercentage of total head 
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animals to areas with larger forage supply within one pasture (but no frazinq control was afforded by fencing), b) moving animals among pastures which are divided bygeographical barriers such as rivers, roads, cliffs, etc. (even though both pastures were
continuously grazed), or c) both (a) and (b). 

Only three farmers had pastures divided by fences. l otation of cattle occurredwith no set time span, being influenced by orage avaliilit v. In genleral, the conceptof iotational razing for native fgrasses, used as a method to increase prodre tivity, wasunclear to farmers. T his wans not surprisinr since not even researchers have been ableto reach (a concensus on its value with native gr'ases (I ansbury, 196I). (;rowder andChheda (1982) mentioned that contiuous lrzing is the m1o.st comrmon way of managingnative grasses of low productivity. This ar, eed with the findinls, since nine farms (70,v)
grazed their pa.ttures continuously. 

Farm II used a zero grazing system. ()nly haryestedI gr'ass was offered. It camefroin 0.5 ia of elephant grass Pennis-etum [ir'pti'etir, ind eat forage fromi roadsidesand nearby oranfge groves. Far t:1 alo had a 0.25 hia plot of elephat~ r'ass used tosupple menit calves. In fgeneral, Ira vested foragqe was riot 11coi1on pri; tice dire to thelabor involved. Seven f'arms dIivided their herds for r'azinhg purposes. 'Thelmost roi1nlionsystein was keeping the lactating cows in tile pnstures nearest to the niltking shed. 

IPa st url, es 

Farmers devoted 23% of their livestock activity time to controlling weeds or cuttingback overgrown pastres. Weed conlrol was a normi practice except for two ns'is(,H and 6). This time was well spent, since the average percent of weoods present was
10%'',. Weeds were defined as plants loeatedl in n a rea in which there is no use for then(Marcia, 1984). Table 3 shows some of' the species of triasses, legrimes and weeds. Farm-1alternated crop land with pasture land which proved to be effective in weed control.Fanru Gt;mentioned that the appearance of weeds was minimal after sowing still' grass(Yvodon pletostachvrs), an aggressiwye gr'ass tnt lid not let other spe'ies proliferate. 

(if the remnaining eleven ',ntis, eight ijsefd chemicals as the uin method of wedcortrol and three used mainual (ontrol. None used itechani('l methods (e.g., tractors).When (heniina l were usedl, only those plants ('osidered a. wood's were spralyed, however,the su'rveyor observed that tire failter.s spriayed 'hemicals oi trost plants that were riot
griasses. Farmers did riot differentiate between native legrites and weeds since they
could not tell thenm apart nor' dIid they know about 
 their higher feed quality. IBurningof pastur'es was used to some deogree for weed control and over'growth. F+armers believed
this practice woild enhance the panlttahility of tte pasttres since 
 cattle would ingestregrowth. lurning was performed prinm.arily in i+ir and April, before the rainy seasonwhen plants were still dormant. Overgro.vth of the sumiier months was used as ';standing
hay" during the winter months (Nove ner-,Al (r ). As soon its that season passed, pastures 
were burned to maximize regrowth and open overgrown patches. 

The area wvitn relatively fNee of insect pests and plnnt diseases, but due to theincrea.sinfr popultrity of iinproved grasses, ti to tIttnck by i Iepidoptern larvtte of tileGeomruetridae family became common. [itmers tried to control these attacks when theyappeared nather than to prevention. Only ['arr 12 fertilized elephant gnss. All others
found that fertilization ws too costl to adIopt as a relhulnr practice. 

;rasses with tire hifrglest proportion in Ihe starrls were !1)s~ alurn .j.p n d 
r[i) to I"''. These gr'itsses forir.P a liglt 'over (fire to filt rhyzorni, production andpossess it deep root systerrm. They ore pitrl of the vegelalion created after clearing rain 



Table .. Most common grass, legume and weed species found in the area of 
study 

Grasses 

Paspalurn 	 conjugaturn 
virgatum 
notatum 

Axonopus affinis ssp 

Sporobolus spp 

Setaria spp 

Cynoduii dctylon 

Legumes 

Desmodium canum 
incanum 
scorpiurus 
triflorum 

Mimosa pudica spp 

Galopogonium mucunoides 
Crotalaria 	mollicula 
Diphysa spp
Centroserna spp 
Calliandra 	spp
Cassia spp 
Chamaecrista spp
Gliricidia sepium
Stylosanthes spp 
Macroptilium atropurpureum 
Teramnus unanatium 
Indigofera spp. 

Weeds 

Lantana camara 
Cyperus spp 
Bacchams conferta 
Conostegia arborea 
Gunnera mexicana 
Alnus arguta 
Inga edulis 
Prunus capuli 
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:.rests. They are susceptible to seasonal changes (low temperature and precipitation).They stop growth during winter months and tile dry season, but become active whenprecipitation and temperatures are adequate.
 

Legumes made up 
 the smallest proportion, about (.31,. Such a small amount andn hiigh variability was because farmers considered ilel wee. r, orld tried err'adication.Also, the acidic soils of areathe were deficient in su h nmtc'orainel',ls as nmolybdentn
(CICE CT, 1982). 

Table 4 shows percent i)Al (dry matter) in frIsses and legante1s and estimated VielIds.Season effects are obvious. Species stu'h :is Axonopus affinis and PaspalIm dialatatuimgrow extrernely slow, at 10-15W(' (('ooper ,md 'lainton. 19f8).The area of study,temperattures v hadbelow 15"C during lDecelhe:.-FeIh'try i,,lprecipitation less than 85 1m1tJanuia rV to May. These two; factors (itt.scd y'ields toi)IMwas he low ,Janluatry to ,May. Percenthigh dttr'ing February and April. Such Ihifgt valtes' cald have affected forageintnke. The grass-legtrne ratio was sirmilar from huartmnrv througfh September (withexception of July which tilewas anmorniraliy high). It tecreased Irota October to lecember.This variability is common in grasslinds because of its ofniamic nature, in addition tothe heterogeneity thrIt grazing, anirils add through patc'hy irtl 'hoosy defoliation (llar'per,
1978). 

Qualitv of'Forages
 

Average )OM (digestible organic itattei) 
 lot g'arsse was 78Y, wit aThe average (UP was 8.1 (V of 8.W3%.with iighest values Rtireh to \pril and lowest in ai:ne whenr notmuch growth was taking place. Average I)0)M for leiftltes was 169" ((V 10.1'2'2%) whichwas lower than for grasses. Lower DO(M in legtiies was ofcaused by the pt'esencechemical substances such is tannins (Maker, 1978).
 

The (UP 
of grasses was It'ginally ade(itte d ting the first five months of theVeat' an(1 deeiled there Iter. Ien if ('11 Oient of e,"tiles was higher than forassesthe quaolity of those prcsent ('rTable 4) wits not enougrh to inc'rese the percent UPlIof' thetotal diel signifinintly. The low nitroferi eontent of feeds in tite .meit ('ould potentia llycause protein deficiencies which would be refleceted ini low millk yields and nrvem'age a ily
gains (A )G). 

Values for mtonthly di!,estible dry tmtter (I))A) :vailible (Q/ha) petr ltottr'e arein Table 5. On the aver.age, there was Qi:?I kg of grass )I) and 23 ng of legiqtRe niihrblefor' grazing. For grasses, qtantity wats high in Augtust btt t low in Marchanda Al a. Legt me1.)11RI was high October to Nove'nber but low in Jul. Carryinr cipncitv (((C)callctulated by dividinr 601, of was

the tot nl I)Al (to protect tile girisses and legtuiies fr'oin
overgrazing) by the armount of TDN needed by a 40,111r cow proditin ,4kg of' T," fatmilk (NRC, 1978). On the average, (" was 2.9 AU/ha.and May lmowest K !w5 dtlir"ig Alarhand highest in AugttsL. These periods cotrespotided io the Wriest and wettestperiods, respectively, The seasonal pattern of pa1stute it'owthfrom becomes a major p'oblemthe milanagetment point of view (lRaymirond, 1971, and Il.ve, Villians atn] Winters,1978). Considerable fgrass growth occtrred dtr'ing tile taairr season, whi(h started in ,Jtune(Table I). Pasturr'es were coorinonly itnderstocke since fariers a(justed C27 on the lI Alavaila ble (luring tle dry season. I)I)M decreased 'ro'n )ecemitber to ay. T is periodwits claracterized by almost no plant ,owth.
 

Stippleitentrv Feedig
 

Salt sripplertentltion was used on 921', of the fiirms. Farrers did riot offer' it ona i'egu r basis, btt did on those o(c'asions when there was i 'etason to 'olunld ip cattle 
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Table 4. Standing forage mass (kg/ha) 

Dm Available (kg/ha) 
Grass/Legume

% DM IMo. Total Grass Legume Ratio
 

Jan 22.37 1098 990 63 
 16:1 

Feb 38.15 IS15 1415 78 18:1
 

Mar 30.80 1120 
 934 59 16:1
 

Apr 38.70 1345 1146 52 22:1
 

May 25.64* 1588 927 45 
 21:1 

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* 1631 1364 
 99 14:1 

Oct 25.58* 15(6 1212 206 (:I
 

Nov 27.51 1719 1364 190 7:1 

Dec 28.77 1559 1264 139 9:1 

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 remeber'ed", which happened 3-4 tiMs per'
table salt, year. It was usually common
mixed with a commercial mameral mixture. Farmto offer salt. 	 4 did not deem it necessaryThe 	 filct that cattle did not present any evidencedeficiencies does not 	 of major mineralmean 	 that imblanres di riot exist. Inadequatein I'eedstrui's fmy 	 mineral relationshipshe a 	 significain ftcor iu the performance of liVestoc'kina(lequ(acies 	 but thesemay be overshalowed by oth r8 nutritiinal deficiencies such as crer1_' ard/orprotein nd therefore, are dilicult to ident i." 

Only Farm 	 II offered concentI ratesfeeding only forages 	
a regur basis. The owner considered thmtdid not fill the nrtitional requirementsTwo fia'mrers 	 for desired milk production.used 	 by-products iegaIv (uolasses and bimanns),winter senson 	 especially during the(I)ecember-FebrIari'). The ownersremaining far ns 	

Anted this benefited the cattle. Theused 	 soie bv-prodtlucts (corn 	stover, :,imrplus bananas,accordingr 	 corn cobs, etc.),to 	 va ilabilit v. Ilowever, when asked ifregrularly, tire .ernernl answer 	
the\, would consider using themwas tiat they 	could riot afford it or it 	was difficult to obtainthemn 	 in sufril'ient quantity.
 

The surve'or visited a number 
of feod (listiri buto's arid sugar millsnvailnbilitv 	 to inquire aboutof, mohsses. It is producerl d uiring I)ecebei'-May. Evenfactors hanmpered fArmer's 	 if in stock, twof elr*v obtaining Molasses:involved ill the purchase (sufgrr 
a) the biureacratic processmills in Mexico are run by a government agency),b) a 	 defieiert and(list ribution systeuli. \ number of other by-productsbnna steurs 	 such as citrus pulp,and leaves ard coffee pulp 	and hulls, r'e available in the 	ar'e, on a seasonalbasis in limited qr'ntities. 

MlilkOitprt
 

ThIe systei used by 
 most. farmers wis designated its dual 	 purpose, beefproduction (IP). 	 and milkIn this system,
milking (once 	

tire calf is an integral part of the process. Atper day between 5::0-7:111 ii.m.) 	 each 
briefly encoi 	

the ernIf is allowed to stickle each tentto age mil< letdown. The ealf is then tiedor on 	 the mother' (usually in frontone side). lre 	
near 

'ow is lnrtinllv milked and turned out with the calfconsume 	 to allow it tothe rer aininl milk. Farrers believe that their cows 	 would riotdown 	properly ant/or let their milkird sror, lc'ations
mlethods were tused 	

if the (calf is riot present at milking. )ifferentto leave uleou!,gh miii for ' lf growth. Usually,less 	 than 2 monthis when the calf wasor age it s lel oie whole quarter ofregulated by partially 	
milk. Afterw rds, intake wasmilking all qiuc.ters

to the producer was to 	
ard leaving only residunil milk. The challengeremove aid sell as "Irici Milk as possible while allowing enoughto keep the calf in hgood condition. 

Fa i n htiad vcows anti a gr'Ouip of -8 shles for fItening ptirposes.in the area. Usunlly prodricer, (vithin thiis 
Steers ar'e cormmon


size fi'oup) either give priority to the cow-calf
operation or fattenii g steers, but not both.
 

On li"irr 11, In11111giree! pro¢cedhires 
 were 	more sophisticated (cowscut grass and concentrates). 	 iii c'onfinem11ent,(lows 	 were milked twice per day arid calves sold ats ea'ly
as possible. 

The ave:'rage milk was 3.7 ikg/(lry diringf a lactation of ill cia. s, forof 1151 	 a totnl yieldkg ('lTable 0i). Roimnn-lonce and kninnn-IPorre (1981) reported higher yieldskg/day) 	 (4.5ind Slmon rnd \Vrrnkea 
Both 	

r' i-982) mentioned (tilV production of between -4 kg.repot's Sil Illarized observations in ar'eas of the (;iilf of Nlexico but did not indicateif the 	milk consumed by the errlf wvs ineludoul. 
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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 686 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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Far'm 11 had the highest average, waswhich expectednutrition since there were betterpractices and a specialized breed. Ilowever, when compared with other reportswhere European breeds are involved, averag-e yield was about 42%V lower than reportedby IRodisco (1971) in Venezuela, Romian (arcia et al. (1979) in Puerto and(1981)) in Aloza inbique. RI ilking was rnot a veT-ollnd activity 

Rico Alberro 
on all farnms. Four farlmsdid not milk from 4-12 months dt'in tilh ii ioruiths of th(, stdty. l)ifferent relsonscited, but the geiternl answer werewaYs low iryhc.iivity (<i kgperiod milk per day). The iiost x',otmniionwhen miilkin , was not perfortited was lOecemiber to which1lav coincidesseason of low forage availabilitv. On average, 

with ilihe
tile :55o ef the cews; in tile herd werelactating at a lven tine, I)ecmber was the lox'.es (49"o) and August highest (681,)). 

When fu'is were divided u(',ordirtg Io region Woastal and Inland) differences inmilk yield per (lay xx'ere small (:3.8 k, vs. :.5 kg). Small hadper cow farims higher (aily yields(.I0 vs. 1.3). Small fr'i tededowvners
in order to ntilk thei' cows more completelyto obtain hrgfer quantities to sell. If ac tation lc:ngthI is considered, the differencel)etween regions with respect to milk yiehl per lac tation is small (less than 140size is considered small far ms prodced 

kg). When
around 23 kg/cow/Inctation more than larger

farmiis.
 

When cows were 
 divided a('cordirhng to season of calvinfg, yields fir cows in SeasonI tad peak yield during the seventh monih after calvin (ia\'i). Cows3 peaked thlree in Season 2 andmonths after part urition (Clav for Season 2 and September for Season:3). Peak prodiuction was similar betx'ween Season I and 2 (4.0) kg vs. 3.9 xwasthan Se'n,,oit :3 (3.5 kg). When average daily, yields 
I<g) bitt itiher 

were plotted all cows peaked atound.iax Septciilhr', which was flue peiod of aidequate forage a vailabilitv (Table('calIvings o('ct'tlr'('(] yea'r rorl , Seaisorn 3 ('ailve's 
I). Alihoulh 

were miore nutritionallv stres:;ed silicetie plant grow rig s olsC)ielided in September to ()ctobe r. 

Lactation leiigth naveraged 3Hl days (Table 6). (Fie records were excluded becausethey were less than Ill0 days and had art aibnormal termination (disease, death).)
 

('alves were ,'i''ghed as lteri (is possible. 
 'Tle informtation in Table 7 wasof 1:9 observa tions. the productSince onl fx were
weight (IHw) 

a he calves weitghed at birth, an estimated birthof :130 kg was considered aideqati Ie afteri consulting reports that dealtthis problem (Oirozco, l)8-l; lhasse. 1981). ('alves ained 131) 
with
 

kg average daily gain AI)( ). 
Ig during tie first year (0.36
Gains varied nccordilg to periods, being the h ighest170-181 days IS dui rig(0i. k). (;rowtlI rate of calves was low compaied xith 1.S.(Koch and ('lark. 1955, and Rla'low and Gaines, 19.58). 

beef bieds 
Weaningr at 181) days, calves would
weigh 144 kg. (Calxes in this study obtained ompa rable weigits 
 at least th'ee monthsater. Ile rea.solls for low' per'orimnce are '-,tiltiple. Factors such as amniouintofftake For I.ouseltold or' niar'ketinf of milk purposes, calving arid}OWS. 
season, plane of nutrition of' 

It was difficult to determine the amount of milk consumerd by the calf. Itto estiriate milk intake is possibleby vweilg ing the callf before arndin weight after' stickling. The differencewourld be milk intake but it is stressed that when consunption is low this methodmay prove inacurate. An appr'oximation can be made if it istotally dependent on milk diing tMe first 
assu med that growth is

three months. If for each kg of livegained, 1I0tg of iill< weightare consumed (Warner, 1984), then c,lives were consur ming 2.7 kg/dayfor an ADG of t0.27 kfg (Table 7). After' some3 months, browsing wias observed,was trl(' lear if it was enough but itto ciuise tie i'uliert to become functional. 
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Table 6. Milk production and lactat.lon length by farni. 

Farm No. 
Daily Milk 

Production/Cow 
Lactation 

Length (Days) 

1 

2 

4 

5 

6 

7 

8 

10 

11 

12 

13 

16 

18 

3.48 

4.22 

3.87 

2.95 

4.80 

3.56 

4.01 

2.74 

5.17 

2.78 

3.85 

3.09 

3.13 

390 

239 

NA 

306 

NA 

302 

250 

NA 

237 

338 

237 

NA 

274 

Mean 3.67 311 



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

Days after 
Calving Ave. S.E. C.V. k%) ADG fjObs. 

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 
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Reproductive Per for mance 

Only -4 far is recorded (tnaa deqmlle for estimating breeding efficiency. All farmsused natural s, rvicos with one or n:)re bulls. Four farimers borrowed bulls. Two farms 
had bitlfs year roulnd (a Ia rger producer lent them as young bulls and allowu,4, thern to 
stay tiltii fill ,row]n). )' the renm inill_; two, one wold pick the bull up from a neighbor
and tie second (f'arin If) took cows to be serviced and paid cash. 'he other 9 farms oither 
had one or nvore bOlN. IBulls ran witi the herd contintuously. Farmers staied that Iifers 
were serviced ut 2-3 vears of qe. This as an acceptable estimate since over 8tI * of
first calvrs ("id trot hanve nfl ulift iwtr'isoi's. Zebu cattle, which were the main type in
tie area, se'idoti olin ve sexual imturit, prior to two years of age, irrespectivc of 
envirnnuientr] c'odi onti,(7lclowel!, 197). 

Approximtely 50)", od' Ire ,';dIvirigs oc ll'reI fromI)ecermnbet to March. This meant 
that the l(r'g,','t nauiri.' of lows ('onceived April to Jtily when forage avlvailability was
aIdeqntlIt e. '[T'or, wir;is f-c aI ge of' u'nIlvingrs in Jrily. M.lore observations are needed 
to dete irtiie t11Js is, rai'if' pltl ter r 1l. 

Averwo'e ca lvin ;irlyr(('I) for :fl fnrnrs wns ,181 days (6.2 months). When age
wls consider'ed, there wits i diflernc 'of 7? day*'s betneer yoing (53f0 dlays) anitd adult 
('oWS (158 dayr\s). Ml )owell (f18-1) inertird( nithulonger (U's nrt'e observed in young, cows,irr'speetive of, cliriattc or tn1tritioirli slt'csscs: however', it nay' be nr'gried that since
first cmIvers wore still under developlineritl stI res, intritional det'iciencies could agFravate
tire problem. 

,'\rriindlll~itlf 

-\1ritial iealth is rn important ispect of a management program. Livestock owners 
pte ticed "corrrbnIt" rtther than preventive medicine. lven tiough they dipped (239h)
or pmvd (77",,) agntminst ticks (by pennity of law) Pnd 92'% vaiccinated against blackleg
and/or hierior'rhI, c septicetii ind/or anthrx, activities were minimal and irregular.
When ai un rlimal W,.is, sick, 'arrmre celtisted tile diagnos ,iclab or' a "knowledgeable" 
person in toVn 77", oi' tirt time und 28'' of tire i e they woAdK lo' thle local pharmacy. 

'fh, ('ull'tonia \l:rs it i Tlest (( mrf'l') wis perforned f'romr Aruigst 1982 to /\pril 198:1 
on 1Iftlaetatili co,,s. Tie ierent rfc of (qInirters with positive srtbclinicl rmastitis rte

in f' No,dil'ferenr', ,as tound itotg qrirt'ters or
ntle 8. ionths. The overall percentage 
wrs 21.; whifrl is e or wrbl'a with vlite s from New York Stae (MOerrill, 1984t). The
incidcnrme of srrfirti' nrrinis.:ti is of free t'riivn be-fherds was reported as 13-18'V IIltinter
and jeffrey. f175: IIgqi'dIJ of nI., 1983l). The higrer percentages in Table 8 are due to
the milkin procedures. Fairr litifer'ences were important. Milkers were divided into 
two orips: fai ify labor and mixed f;''or. Fri'inily labor wa: more car'eful with milking
chores. The inc'idence was 17 .(", for frily labor vs. 28.(;6.', for mixed labor-. Only twelve 
cses of elivio.r] Iisltitis were reporte. "'hi, was sirmrising because no sanitary
precartion+, (e.g., i cler wastrinig, teot rjisinfeetion) were taken before, during and/or
after, milking. One wou(l Mve expecte a hitgher incidence; however, the possibility
of bacteriaI growth may inve been low sinc tte e lf had a chance to stickle the udder 
-nd left no residal milk. 

Two silirplinvs were nlone on 3t;l cows for itricellosis; 9f8.9",' had a negative reaction 
and 1.1", were suspicionls, )lt no positive nses were identified. Animal health authorities
in tire nt'en re worried bechrise ashiglher tntrthe of' 'ittle are being brought in fr'om 
tempermitre ; lens nirrf no effective pr'ogtrrn i xists for control of brnicellosis. 
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Table 8. California Mastitis Test (CMT) scores by month and by 
quarters as indication of subclinical mastitis 

Month ARI AL PR PL Average 

Aug 17 16 17 19 17.2 

Sep 23 15 21 II 17.5 

Oct 23 20 32 31 26.5 

Nov 19 26 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 11 21 21 26 19:7 

Average 20.5 20.4 23.3 22.2 21.6 

1AR anterior right (quarter) 

AL anteri>: left 
PR posterior right 
PL posterior left 
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A I I rinr'i's were a le of in ter'raIl pllsites. Forty-sixinea.s' 'es at least once per percent used (cont rolYear': :!t", tw ice, and 2 %, morean injectable than two times. All employedproduct. Ilowever.,

that 
some confusion existed conce,,ning the typewere bein g controlleI. Ther'e ae of parasitestwo lines of products cmrentlivone controls gastr'ointestinal on the market:and pul monor.i parnsitessecond 'asciol in addition to fasciola, and thecontrols only, gastroinltesinl and pul nona rv.a special dlr'rrg. but for fasciola one needsIn gener'i, fl'aner's tended toexpensi ve. Iuse those products which wereIt was nornia] pir'elice leastto treat only, those animals withappearance. aI poor physicall"ri'ner's srrjectivelv treated for internal parasites; thatchecks we'e is, no parasitetone betore treatins,'. !easoris giventhit for' not checking were: a)parasitic poipuiltions unaware('mIld he detlrrined by a) feces chock; b) unfamiliritvtie samipling' pr'oceirr e: withanrld c) di.ilrinostic laboratories were too distant.
 

:dlves tended to he iiore 
 srrs(,Pp,)li' to parasites trainSixly-one )('p''(ruet of il' cows (39.6 vs. 55.2').tara, adless IIran .10", positive cases for cows.werc sitlrated in a',,'as wirer(' Five fariasf'-:'i .,, m'mrrinron due to waterlogging.inflrerrc, ov,' This had anIhe pa)siti e ( ,ircoe conlrol is riot et'fieient.anl unusiiailv ilh poI''('eritaf' "e ' ) positive ,'i5e5. This 
The month of IRlav hnd 

of the i'niny serison 
could be explained by the onsetwhich produced n s of'ot lirsite popilat ions.
 

There \V; 
 In 'oirsi teu( v het wer' whiat thedisease. It is pr'owal)le that 
far'me' and the surveyor consideredtr,, sul'vevor ,lil riot pose Ilre qiestion clenrlyask it !-outinelv. Frm'ner's did riot or' tie did not 

mnention 
seem pi'eoccrpied with (lisease because usuallywas norrade (Irlr'il-"tie interviews. Inciden was low.wurs repoi'te(I. Only tile death of two calvesSix cows tied: thIree, rccilen atally, one due to calving difficulties,tWO (lie to0 IlkiloW1( v tiles.% i'.('PIn i(' tIi ' d 

and
(IoiS'

abortions t's were coinmmon. Accor'dihg tooften heIppen frit iri tihe far mers,
d .5th to GIth month of pregnancy.tile abortions wcr'e due They believed thattlI toxic plants. ieports exist of some toxicitiesin I he Arei (:\lrie. ([ire to plants170rr) hut rie rentlion was nmde of the effect on reproductiveper'f'orrnrnre. AIt hourhrir fi>, cou d be considered a mior problem in the area, furthers.Iuly Ii> reeded. 

Scloctot 1di'( H.S, o" I(d, ,'1lor'i nrce
 

Nurmhr ()I' (ow, 
 ,oir 1'trri'r wasI (II". of the total irerd), ranging from9I). ('ow rrrr1,her; Were, po,ilively 5i-38%, (Tablecor ileted with In of grasslands aveilable in(0.98;) nrid [w,(horrrtelv I litod to ;Ia c 
tile farintelhnological index (TI) (0. 641),((.581). midriuorni cnIving interval (CI)of liiro, labor (0.517). A negative trend was foundwith AU/ha (-0.6l1) ari when comparedk!,, of ruilk per cow (-t.:1H7). As Inrinber of cowsincr'eas('d, ('! inwh''e,,',I, or' h of giasslands,luie :\ U/ ir irrr( k [ t " fr'asslhil(Is or' flnnrrln1e)' 

ii(ilk per' cow decreased. Whren area ofof' cow" :rcr'efrrsed, fr'le's were' lessOltplts per concer'neod in obtaining highlenld of ('Itlle ind ('pernded iIore on tihe n imber of,evels of ririln arid cows to obtain adequateneat to 'over' their' ireds. 'lie percent cowswith rnIrane of :35Io 1-,. in milk arveragecd 55%,No siije indicrtor trEd abut CI was tire definite inflrene on this pararireter,one iliOs- retlated (fr.:;'.1). Nirrntber' of bi'ths perper' yeer' (704, culvii ). I'i'n wnis 9.6 clvingsIfii'lh ilte was regntively co"lrted withand (1 Inetation length (-0.478)(-0i.357). rircl'ationr length ind (I nivcrraed :111were stronly ('drihelited ((1.8:1). 
end '1846 days, r'espectively. l'heseM INvs dry nyge 175. AllwidijlvY. I"'ielion d thr'ee par'ameters var'ied

.on.>,h "Ind (1I were iodeIItey ifluenced by nifiy (.520.636, respectively). anbod1\,'1Ii fiunlIv h thor, cows tended to rnilk 
and 

for oapeiods of tie. 

No sitnw e fr',ictor ,a p ani, od to inrf'liuer'e iilk \'ield signi fica tly. Thereinilurenee of ,\L' (iW.l l-) arid TI was soln(H.8lh). ,lilk production wns negtivelyC1 (-t0.59ti) iiid in les corirelated withrpat)ortin to nrinnil exti'ction (AE{, -11.35i). Milk yield of' cows 



Table 9. 
Selected indicators of performance by 
farm.
 

Farm 

N.o. 

No. 

cows 

96 Cows 

inprod 

No. 

births 

Lact 

length 

Days 

dry 

Calving 

interval 

Animal 

units/ha 
Yield/kg 

day 
Yield/kg 
lactation 

Yield/lg 
ha 

AnimalS 
extracted 

1 

2 

4 

5 

6 

7 

38(38)1 

11(35) 

7(39) 

8(28) 

5(39) 

11(55) 

66 

63 

64 

62 

63 

50 

25(66) 2 

10(96) 

2(29) 

7(94) 

2(36) 

10(91) 

390 

239 

NA 3 

306 

NA 

302 

157 

163 

NA 

157 

NA 

114 

547 

402 

NA 

463 

407 

416 

0.81 

1.90 

2.13 

1.43 

1.45 

2.31 

3.5 

4.2 

3.9 

2.9 

4.8 

3.6 

1357 

1009 

NA 

903 

NA 

1075 

1099 

1917 

NA 

1291 

NA 

2483 

' 27(27) 

12(36) 

3(17) 

13(44) 

3(21) 

zero 
8 

12 

13 

16 

18 

9(39) 

16(57) 

15(44) 

7(45) 

28(34) 

46 

35 

41 

100 

67 

9(100) 

4(25) 

10(71) 

5(80) 

22(81) 

250 

338 

237 

NA 

274 

154 

NA 

185 

NA 

186 

404 

NA 

422 

NA 

460 

1.70 

0.76 

1.03 

1.22 

0.92 

4.0 

2.8 

3.8 

3.1 

3.1 

1002 

940 

912 

NA 

860 

1703 

714 

939 

NA 

791 7 

3(13) 

11(39) 

7(17) 

3(18) 

24(28) 

Ave. 14(41) 60 9.6(70) 311 175 486 1.42 3.7 1150 1367 9.6(24) 

INumber in parentheses expresses 96 of total herd 
2 Number in parentheses expresses 96 of total cows 
3 NA = not available 
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kept for di in pmrposes was a'Ifeeed 111010 hrv seanal(1 ftI' orHan st age of lactation.
Milk -vield pevI' lotation wils 11501 kg In 860 1,() W57 kgr). It Was nioderat clv in flienced 
b) nivilk , 'iehI po01 cow (0.62.1), lait1ioll le-Irc.*tI (0-510), amid I (0.588). A negaTtive
cOn-ehi tioil\ h)!, 10n whl r() lipm; Wi j 'A' Imi1111)0 OF' hilt hs (-IGIO;. ['armlors stopped
Ili!kingi the ii, ('wxos wi 101 \' ie'( kw I I. .
 ik ,'vild per ha was 1367 kg,, rningril
110111liNI to 2.18.1 . I! ova-' lithit rI ilililiriired hy .\t/Im 01.9,13) amidil iodel-Iftely h\' 

(h~llyiiiilkVi~lep!' ~ u.;:~n ..\i'jt, 1VI. fi,h -lnitli ha of' giaswslaiiids (-01.610)
r11111NI. of, cowes .<),21( \ I \Ill exjI)t Xtilrtioll (AFI') averngeIo 9.6 head 
per- f7"iu'ii the l211Vli1,totwre(.1',)' III( w1v1). 3 anfd 2',. ThiIe was a negative relation 

Iiw'mdIolit tint tivi>-tiui't eve -o0''ii11'Iaizlizeit eithoir I'm- riJorl consumrlption
01' tIll isl-h1I' I') 11:2'1111m 211011> 51'I a> tile (i lv I \eolll'rlz of- Mexico City\ for­
('(lI~Iplftil. Nuill, w('':1 o 'hiildbr of'ill I'11 CmII w, iie''ie. ['laid mlilk was sold L-): 

.-mid1 it liIl il'l' tor ')I, Jwl0ti lI''lto' ( )II t1w102voI:qge thleY picked milk tip
F10111 .5-Hl Ia1': (11a( '11H) 11lldli 11 1(1cl lo .o 10 115cicll('-3 liters per­
cl ient). 'ThuI1 '4 *'a' I I II ItI p 11(1 I') h ipid bvm11115 00Instlin Ir'S 

'A~S K 0 '4'Ild IV. IIiN illm(1 I 'h I-u' walter to tile, III ilk be forellI;),,NIit 


selliw'. it htI :w '1
ha)- u '11 (11 2111.(0 tl'lII 1wci- l (wvel fiIilk rotn~ "vater'ed 
(oiO\l' cm1li'Illla'I'> ''IIll hrl'(~l111p, 11 '~vol''. Tile hoteruos wve loosely 
olrifli'/0ed ;t, i'' 111( p1)1!(111l' ,I'll :1 to'llll 001aithl'oiteo.s (S500 pesos/r)VI.).;I 

fol. iiIK 1;I(('lrj' 'l Iss'*~l!. 2di1'al('J 1111. It' tflInd, ile dis"'tihitor, was 
Finedj. riii> '.0(,' Il9 uneiiw 110ilt, wiiceI is itiltevstliffed alic qjualitY eontrol 
staliddards I'loxi. I''. 

-'111I''II /0iL'hi:1 'of. t o (ulllp~mv (mailk \'iS(-illlocte n'Ilt the( fa-m nd taken 
i'olloim :1 imili , t'o Ill 'A it 't it 'A'as sIipw'upeto ill(11 w!I'('1ss.inro pl~lits toi- plodlicing

powlielud ov' ('a11t'Illsu0 11111k) t11) to 1l0,0tttt ;il/(l\ wrehadled hY processors 

hl,"chieese I'' '~l'Su I11llu'5II'llw(illO' ('lo-se >15111 it to rloiglltboIs oII' to 51111111l 'vOcel'y 

and toiok i1to 121';!' ':aliij' Mid)I1''11\l'u' , . II I liged I fro inllientll, Size 
40-400--ltll 0 i'2ITI~u1 HW1 liI:iiol' ((Io[ Il' Ir>: /1551 loc,,l1ly. Of 13.11arms, 3 

sodIll ilk 1(; Iw:i-1jI 1i(l'm I o N:~I li-)I IihIIb1-. :, to cliees"e I)Io1055sI5. (onle Star'tedl 
ploos-il1! hli.,s 1).Iw(-'ll'i', mwIpl'' to21') pw lltl'i~l.w Inl ((ll 2 anld on1o pl-oessed 

hel( ;IkI(l'lP1:t Ilijik l'1,ivrI.(0'~ d 1IltelIIl 15 .f; posos/liter.. Ilg stpice 
was ohtllifwl llAoll -(1(1 h7lli'It)' ( v-os) Id low(i.t whenl sold1 to elieese processor's
(13.4I). PH, (, I'('1'(i'.eo I)\ ")110WrlIwcrW 11>1I. v:;l5 peo/K ssurirg 11 ml k-cheese 
raitio of 101:1, il w, 1112111puu/Itlerfaw'i. oft'lill kviiei is compar-able to 

'Iite ti %v152ol'( 121'l.' ''lt W 11',! lilidd111(l1. 2100iInuividtui11 were contacted 
i)\bnl.el' (m,1 liu' (11)1.iule'' lilt.." li-id Fio1111I.0 Thei p)I'ire( wais set aclcording 

http:I'('1'(i'.eo
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to the amount paid per unit of liveweighdlt in the nearest urban market. Mexico Citywas the mlin fuide. )inrn thesIU Idy, thlhe ic'e for 150 1<g steers fluctuated: 

April 1982 i10/kg
 
.,I Il.c l <. 
 95/,I<,,
I )e'eiitu.r ' : /I[
 
April 1983: I?1/i<,
 

'ow." w~l 340'Pri('e of ('lllI (.111",, ('iwer I ro')1 steers or clves, dCending on theircondition. ,elld calleIr'.i, 'or , (2ii0(-- kg) r'anffed from 8000-1,1000. There was
10 appal'eit !p) thl,i illsellifu ('"Ille tlrI h-liairt the year. Only when the dl',,,.­(11011Ol
extended -: rolll: h., l I1hnhoner r11lor'li il (lid producers 'rove a harder time disposing' of 
their (al Ie. 

ll . :o1td 'I iiall'lk',l.in Shilter,,n, took place (lai;v due to the IleliefoIi !le 'Orilillllls tha1 th, I'e(lle ti(' ll:lt the tresher. Since refr'igltion tended
h' a Illi riv, Ci id1rot )1i' w1i: 1i)pllr'od Io) he "Old Illeat. 

to 

(O)ilv Inll)0r :sed Vol live,to'k m iit iviti,('anl i ,"iilltiiie were tlitbilllted ('[Cble IWI).\cIivitie.<; " (hlta, ('eodiil,' p litllVr\ 0' ilor or ' llinl, gioodts olher 1u (hllil'y pI'0(l!i' . w(oroe
[lot i'liit(,(. Tlhes, Inslk \'.l,' Ilslill*v l)ei, oliiled );Womlen or' minors. Althoui.li 'wormeinil(d liill'!., plt00- :m1 i!iipo ull vole ill lie s\,ti'pl, tie studI did iot tlike tliori illor'owiider,'it i 1. 

l,nibor' wwia Iivi,!'il Ihv ailnde ty)pe, with two rroupings, adloescents (<18 Years)aInd ailillts (>18 vc,'i). lhth !rollp', givenworeIh ,-)rilnillit1w le", "pl- ip livoe . A'l le.,-',ut h!' slne work c(-plcitv although anlolescentlaoI'perfo'lrmed Such activities is iiiilkiltl ,
 
i'ii11il ir r m dd111(1t(1'(1 ,, Forying:il loi' tick , wlii'h lire ' ctivities that did linotneedI
;llot of' plhy'si'll ofl'rl. l' lI iahor w i, iiaibh 
 piI of f iiiilv Ilhor iind hired 1i1)or (whichil the mnjorilv 'at" ',- v;,roIlaid ill ':,i). (nilv four farls used adolesclt lalborconsistrltv atl,t ota!l). ol,' r'rii. ls , minlors whell certain activities sil'h usherding, or tirve, , ,irio, li'!d to b dote iitit w ot1I1i'i ilrl 'lbalsis. Adolescents provided
illoreIllan : t il'(41 l I:il- Il F1.i'l 11W 'llrd 18. In one ('ace it vas tendin, a Itlebefore
5(1lior1. stutll , fll" tl lIJilrl or was lrovided ),)tie fili i Iv. It, v was i Silli'prise ti Ilte
sili'Vi',VOi i.51 ,a ,i,,.dlv
111.i .;r, 1' t liejeiv(',l tlh' birurier's lhiveiliit riot the econou ic reollr('es

!d
to pi), hiir :11t)w. I 'iii>l W''r ll.Oll\1v liei!,thuors, lii less farllers or 'jii t:tic.0s.\ ('"ilio Oll (,oilII. ilnh ''a' thl t i ' ,ll" he''olililj" imlore c-re aid expensive duie tothe hi!II level of bail liii"!'reli r'airti l iiribi'' l, in the ('ilv af Verrirz dllringl the Iistfew va'. I;1)1'to"tai>l1-1 Iwbatseen will liltppen to 11)1or supply now thtil itis Irilr
hits dtlib)iii'!t(1W Io I1' i''-olllo lii' itl ationl.
 

Alill i'' liiiw':, t1 I'(' lbor Ws, lnsent tor lives itan. Itock ntgricultii'e (73 vs.la;iheli,Il. l't is (,~,vet i irioew,~s~ i xj l ptirlicipltinll rifllills derived ruore th r 110 i' ofLheir incorli,' IC'omi,i',ia.. hail (t pl)err'(nt of 1111tor in livestock Wis isi for
nmilkini. 22 li''et st lies (w:vevdlirigi), l!ridlI2',, hiirdliig ind teeding ('lle.'s. TIre
 
e,-inintr :1 '.7"i,
spnlt on all oItier' wttivitie. .
 

'lJlie sIl't illtit feru''nt li vit ('. iiiist be i('ioidel'ed very ('irefllly, esa 'itWhe foi '! l~p i li im '(-,t l,,I,, it) th' .S\ t(',lll. :or exlti ple, farmiier's spell 7 '",oftheir tirrue kI''',lilit Ilw, alo,'llit i ri i. It o1w of l' 'hepr'oposed changes woiill he 'orhim to lli<ir'.keep i'<Uil'ii , i'(,,'o 'rt,, (;-i'.'.;tlirur liter cy), it would neood to he i siiipleprocess. \ith 'spr I(111(1'' tor'i('il liti,.i ivities, III.<',,of the tilre wis Ils'it for 

http:Althoui.li
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Table A0. 	 Proportion of labor spent per activity for livestock and 
agriculture 

Livestock Agriculture 

Activity ?%of Total Activity 9 of Total 

Milking 38.7 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 0.8
 

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 
 i00.0
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cultivating (40.8'%,) 
 and harvesting (5(1.3',). Those two activities were 
 totally performed
by hand.
 

When rmlonlhlb habor re(IlPireriments 
hy IVy)e and are were 'onsidered,hig'her delltand fromlOctober-I)eetMl)er there was atr f mlrily mlIts ard September andfor hired alilts. lecemherAdolescent la)or- remaine(l quile ('onstantrequirements for throughout tile Yer. laborafricilturt ] and livestock activitiesOetober-l)eeeIniber, which 
increased shmply for agri cult tirewas le h:arve,-,tinh season for citrus and coffeelonthly labor f'or livest o(,k was (Table II).qi it(, cnIa tlth' otlt the yearwhen it increased sharply. except fo,' SeptemberIt was- dhtil". 11his Imlonth that aWhen livestock activiti(s reac'hed 

lot of pasture cleaning occurred.tlieir poak (September), agr'icultural activitiesvery low. The conttlrY happenedl in werel)0'et het when harvesting was at its peak.
 

c:ono m ic (Consi(lert ions
 

iInse(l o) inconle, expentses, ain(d 
 ine
vrtories of resourcesa cost-bone fit analysis was con(htte(l (Table IP). 
available on the farms,

Fll-irns I) andl1they (i ffered considerahbly fron ot 
were not included sinceler rins in tlhir obje(ctives, buteleven tant'ls, the most on the remainingimportat (,ot)illtent of' the invostment wastotal: hliildinfrs, 26,'; and tle 

cattle, 66(% of thet'eninin 
1 ," k' machiierY, equipment,forms lid aI sa'ller 

wis tools. Coastalinvestment itt 'ltthe ,(cattlevs. 7t",l) but hilgher22',,). I)iffernces in buildings (28",, vs.were mtore rot iceablh wfamns d lower investments in cattle (59h'' 
nu Ia'in s were coripm'ed bv size. S nTiall vs. 71',,) but higher on building.s (3l",o vs. 21'',). 

The value of produclion (VI') oto all faritus wus unrode tiplivestoek s ales (.1:1''), ard ('hnni' of 
of milk receipts (-6'',),inventtory (I)"I').to location, milk When VP was considered accordingreceipt, were Simi lar C oas tal ( i nsame or ) and Inland (45%) fat' ns.was true for livestoelk The 

inventory 
sales (t''(, vs. .18'')). A bicgier difference was noticed(14", vs. '',,). forAlilk 'e ceiplts were iot (ifferent between small(-T7",)) f'm,111. (4: ) an la'ge 

The most ilpai'tatI expense in variable ('ots (VC)spares andI gas (13'':), with 
was labor (76('), followed bythe re maining ('',,)usel for the purchase of feed,tn(I miseella neotis expenses. medicineInland farns spent !)(',) of the VC on laborfarms and Inhand farms spent vs. 70) for Coastalorlyi'", for Spares art(1 gas vs. 17',) for ( onsta I.was cor si(ei.ed, differenres When sizeVere pi'ier ipallv in Inhot'; stall farms 9th''V vs. 74"(' for lr'e

fat 'IIns. 

lort y percent of tle fixed costs (l'() for all farmscapital. {ent of were de to the intere,t onland and deprecia tion vere 3I"',, each. Rent of landvers-s 27',, for (Coastal ('o utst al 
was :37", for Inlandf'arms were smaller). Interest on(42,') (Coastatl vs. capital was stmilar,It0', Inland) and deprecia tion differed by 9'",', (31'
Rent of land was Coastal vs. 23'', Inland).
'") fot Small farims vs. :.1",) for t'))'le:depreciationV"C for small made 42''') of thevs. 25'', for haire. Interest ot) capital wits sinilar, (:7',,, vs. *1Y).
 

Small quantities of' monev 
 wore invested in other' thnnimprovements per fam'm cattle. The amount ofwas low, acnaning
in repairing tlt 'riets had limited resources to spendfences or buildings. It is aiso possible that the surveyor did riot pursue thequestion enoutgh to obtain ftll details.
 

The proportion ofInhor for 
 \'(' wits sormewhat moreit could be considered varia ble (710-90',',) however,enouhlt to classif'y the fpercentages of' the 
rs Islabor intensive enterprises. SmallVC were spentI on medi'ees oi'in the health section, 

feed. This supports the idet discussedin thuitt Ft',rs (lio riot priacti'e preventive medicine but rathIer
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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 1.5 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 5.4 4.5 5.2 67.2 
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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 

lnvestmen t 
Cattle 735 729 378802 1,209
Buildings 291 314 2.50 200 360
Machinery & equipment 71 69 74 46 100
Tools 8 10 5 6 11
Improvemcnts (1982-83) 10 12 68 16 

Total 1,115 1,134 6361,139 1,696
 

Value of Production 
Milk 157 157 97
157 230

Cattle 149 139 167 57 260

Change in inventory 35 44 19 71 -8 

Total 341 340 343 225 
 482
 

Variable Costs 
Feed 0.5 0.4 0.5 0.2 0.8
Medicine 2 4 2 1 5
Spares & gas 
 9 12 2 2 
 17

Miscellaneous 3 4 0.4 0.05 0.3 
Labor 50 51 32
47 71
 

Total 
 65.5 71.4 51.9 35.25 94.1
 

Fixed Costs 
Rent of land 42 36 52 19 
lnteresL on capital 57 57 57 33 

70 
85


Depreciation 38 41 34 36 48 

Total 137 134 88
143 203
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spent whenever disease appeared. No additional feed was purchased other than minerals 
and salt or some molasses, 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 'id management (RCM), rate of R1CM (RIMCM), net 
return to family labor and management (NIIM) and net return to labor (NI,) were
all negative. Ilow(-ver bleak the ottlook for" this farm may look, it was only teinpornlv.
The process of fattening steers on pasture ta es f'roi 2-3 ''enrs. When the scers were
so(l VlP would rise. This enterprise was ('VcliO; during the interim period (2-3 years
between sale of steers), tile farmer experieucrd a cash flow probicin which he overcaae 
by relying on agrici:ttural production (annual crops such as green pepper,', beans and corn). 

Farm 11 was considered its a specialized dairy fain. with gradec lolsteins in
confinement. There was also a hig ulrnover of cattle sine the owner was involved 
in livestock trading. Vl1 was higlh witlh respect to the cattle in vestin ent. 

oastal farms were slightly more efficient than Inland farms, with the exception
of farm family carn irgs (1FFI') ('late :3). Farimers in the coastal area made better net 
return to labor, 8,5 pesos per (nav of lahor vs. 672 pesos for Inland farms. They also
used a higher stocking rate per' ha (.68 ( 'onstal vs. 0.98 Inland). Wlhie size was compared,
net income, family earnings, rettttn to capital, and net return to labor were approximately
double for' large farins. This is principally duc to size differences. When rate of ieturn 
to capital, net return to litbr and cattle/ha v ,,,e consilered, small farms were more 
cfficie-n t. They tused their limited resources to best advantage. 

Values for VP, NI, FFI, 1L: ar d Nl{h of all fortis were co'relittud with [;ie bioiogtcal
eliciency indicators, economic indicators (change in inventory, VD, FC, total investments),
size of family and hired labor. and the technological index (TI). VP, NI, FIE, and LE 
were highly correlated wi .h total investments, FC, VC number of cows, ha of' g'rasslands,
and family labor'. T.ey were modera!ely influtenced by ''I, hired labor and Cf. 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. Far'ms became less efficient with 
larger size as indicated by the increase in CI and decrease in A '/ha. 

DISCUSSION 

Participating farmers were well established in the area. The majority were from 
30 to 50 years of age, with a reasonable level of literacy. Five farmers were officially
involved in community activities such as local government (memnbers of committees) 
or in local sport teams. All were well respected in the community. Farmers spent at
least one day per' week developing or maintaining communal ties. Th'ey till kept informed
of the regionaI news titrough radio and regular visits to town. They also had a reasonable 
idea of prices oft agricultural commodities and livestock. The majority tended to avoid 
contact with government agencies. They had reservations about 'heir effectiveness,
however, all seemed to keep up-to-date with their dies, such as taxes. 

All farmers organized and managed tieir farms taking into consideration not only
level of income but keeping in mind the nutritiaal level and basic needs of their fainilies.
Rockenbach (1981) observed that farters in (Costa Rica considered that the pi'incipal
frunction of the farm %'as to produce their food and cover basic needs and generate a
surplus which would be ttansforned into c'ash. Farmers arraned the different components
of the farm to provide teii with a sustained production level to cover' all their needs. 
Gutierrez (1983) classified the goals and preferences of the Costa Rican fariners and 



Table I3. Economic efficiency measures by location and by farm size 

Area Size 

Indicator All farms Coastal Inland 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 pr'iority was to maximize their nutritiorml level rndl quality of IFo(
and life (household comfort). Their sevond priority was to maximize profit, especially
if the farm system was commercially oriented. When the author prioriti, ed tire farm
needs, he round that what owners considered most important was to keep the level of 
production within the farm high enough to nvoi tihe need to work oulside to obtain ''ash.It :l.o wa. iupor't:rnt to mlinimize Io.- l "(' c,lui-, of "liquil" 'capita!l constraint,-. Farme's 
tenlel to be risk averse. II order to ifimini,,li risks, they terned to diversify anl increame 
self-sufficiencv. No such classification t,, If(, one proposed by (W tieirez (1983), wmas 
attempted in this study. However, through informal discussion with the Farmers of the 
area, sinilur goals and preferences were idnti fied. 

Thirty-three percent of tir tofal <'rpitAl investment on farmus was allotted to
buildings (2(),,), nre'hinery and eqIuiprment (i;,), ll tools () compared to 6h;% r ('attle.
Farmrers had simple livestork fr'ilitis which o('isionull, were inadequate for activities 
in which cattle had to he restrained (e.., vl('cinlrtion, tKK spr'aing, palpatating for 
pregna ncy); however. tihey lidI riot dio t1le(se activitie; freqlrr ntiy enough to deem such 
facilities necossur'y. Improvements in frrilities were low (!ess than 1L investment per'
year). Iepnirs were made whern iiiperut iye. They were given low priority principally 
because of (sush constraints. 

.\r'iculturl activities for'rrred in irrt,,gra'l part of, the vslears. Farmers were aware 
or the limitations of relying only on livestock. [hey rince" tood the initeractions between 
the crop and livestock susysters. IRockenlbacrh (1981) c'hrssirie(I tie interactiorns as 
independent, competitive, ('omlementary nr(I supplementary. All were fornMr in tis
stir i \. 

Land interacted independently since pusturend ( a!ri(rultural land remain(e] constant. 
When it wirs deemed desirble to increrse rri('liltural production, the tendency was 
to rent rather than to de'r'ese pustmrre land. There was a comrpetitive interaction between 
millk offtake for household or mrket and trat arvailable for tire calves. The lower the 
offtake, the higher the qruntity tht the ('alf re'eived ond vice-versn. 

A complenrentary intei'a('tion existed between the argr'i'ultur'al and livestock 
subsystefns. livestock providfetI a conustant c'islr flow throrrh milk sales and liquid capital
thronugh ('attic that ('oulI he '(silily sold when iirore ('usi was needed. Ar,,riculture provid.ed
tire basic staples (corn and heanr) 'nd cash crops (bannns, oi'rn res an ('of fee) on it
seasonal basis. 'Tie supplemen tary initeir'tion was consi dered tire werikest within the 
5\ t ei11r. Fur'raers iradf edn' tr'ei- whinch roidd h ;o! . pi'eCiuis woods. Inr'i'eIsirig­
tire nurnber of trees in the pusture areas did rlot appear to decrease tire production of 
livestoc<. 

Since crops arnd livestock 1, have(I autonomriorusly ri nd r'esour'ces were renerillIly 
set for both activities, neither ihrfluenced the perfornunnec of tie other. For exaImple,
little of tire crop residues were used to feed livestock even in environmentallv stressed 
situations. 'l'lrhis fentre could )e imnportant whorl modifications in any of tire 'onmponents 
are considereL. ,\ el rnge in the manageent procedures of' tire livestock component
would -rot directly a ffe('t tire per'forman'e of cr'ops providedt that irrputs such us litbor' 
and cash expenditures were riot diverted from the agr'i ciultiral component. It is also 
important when the amotuts of ur'iiltriul and livestock produ('tion ire deter'mineId. 

Plasture uannarrenlent was considere(d important on ull f'aurs. Owners knew tlht 
weeds were detrimental ard spent ,'onsider'ufile tire rind r'esor'ees controllingf them. 
Rotational Igtgazing was not 'ourmimii as the pl' tiice (iI not seem to inc-rease quantity
or' quality of native grasses. Farmers were awur'e of this. They were more worried(about 

http:provid.ed


--:16­

the seasonal nvailabilitv of grirasses. 1Most fe(ds were marginally adequnte in qllilityfor alin al gFrowth inIlililk pIroduction (llt'ing tile early palrt of the Irainy season butde(cl'ased its it i)rortesse(l towards lie cooler and drier mionths. They relied onovell'prodhiction (liltingf, the t( mellllnlionths 0lil( used lte excess as standinp, hliy (illing
the (li-v sew' oll eveni wheln (lulility ws low. It w mil pilisiilfr thlit even wkvi! hig"hi thr'ust
b) t lie extension Irents, inluiro v t rlaIsss lWOV l taopt edwidclv. Only IOne I'lriii lsedilliplroved gl'ass past' uies s the Iilin souil(', of' ll'aoilg; lowevelr, the nitajority of laliitis
hid sorie p'rpolitioi of ilniroved . Arl.tA,\liotuigh areas of iraproved tasse.;pi'oihiicecgood qualit v for<,fre, fat' tit.s foiia tlieii aggrx.essive. 'lThey favored less aggressiveIhn too 

[rnss species which permit 
 ptd oilier sIplies scT s lefuies to enter the swards. Theyobserved thiat (luiting the (ti', .season (ttl e wouhl ('onsuni e legitnies nid even wee( when
griass was in !;hll'l supply. Since i t iwov(.l grasses usallly do not illow these tnixtures ,to sUlvive. fi ui'iiie I iivoi'ldl n ,i(,5 i'stpiiv, Jre i hey (ill not ('oniopete seiously with 
legit ties ottid wed . 

Only LVI f'ti''; tis(,(l food l)i'ocss(.ed l)v-p'ollilcts reiular-ly dliring the diry season.
'lchenll wel'o an elleri.,y feeI s l.-c (ioli.sses, bananlis) iather than protein which
becalite rtlist lititing, dli'in liiis period. 'rhi. i,eseaoriin can be explained because theywere not iware of' thoieiol're acesh Ithe er l and 

sttppleliient ' in low Supply in thei l'opi ,s.
 

w i let'g\ piotein needs in(l protoin 

I)tilv ;iilk yields pet' cow wi''e tehitivel\' coistlint tlil'oghoiit the yerl. Fa milers 
were not intelested iin ol)laniin hiit, shoi't-tvriii vie hs. I'hiev pr ferred constant biltlow vields over Ifli long 'erit. The pie-ference steimiied ''om imrket channels riot be ingdeveloped to hliaratle high [)todhi('tion anid the iced for i ('onsisteit cash flow. In addition,because of' tile (lll Ilijoso (I)1) ti~itiir( of the cte comtiponent, enough millk w"s
for' calf developmien t. ('aIlves wei',' weaneld b('twoen 

left 
I tin( 1.5 vea 's of age, weighing

betweven 2ttlt-2.10 kg. ('orupared to beef' atle, in which enninfg occiii's aroundinontls (.lni'low ;itld ( ;aines, 1958), weighing 1511-18t kr (Koch and (Inrk. 
8-I) 

1955), calves
ie'edi iilrl. tli M) cii were at aI disadvall.ige. It r'cnnains to be seen if 0poor- 'growth
iratle tll pet tuinerit efel'ct on icpl cemeut heife 's. i"ail'tlt's did not feel their- feedingr
.vstnli 'ol' lciiv!' would ('lisell p(' itritinrt tituting effect. Age lit fit'st calvinlg waslelaye1ei, lpuitiilly 'l)ipetiat' l' ',low growl Ii ille fetlitles. 1'liril incisor teeth were
ltecked itb Iteifrs ar i ls Ilu'tzitiorn cows, the ntjotity ha(! ilt least one Pni of
permanent teeth. t'his ltIians tla ag'n 
 Mit'ii'st pu'iion was between 3 lind 4 yeats. 

lR('piodhi'ltiv(' rr;tig('iett wassitiple. No recoids wet'e kept other than w'itingdown ('alivinl (dites. R(,'oi'l keep,i riwas riot l'(utisi(clt'oel iiportint becnuse fa ine I'clt
they ('0old1 keep tilck t tlloirg 
 ii('l'v. 'lhey, appealted iccurll'te in r'enlleinbet'ing 
I 'O ilct ive tict ivities. 

Avei'a,(e cailvin, intetyu'l ((') was 1l.2 nonitlis. If' a 12-montih ('I is optinui, these

farms 
were inc ff icit. Ilowevet', ti'endt inli'uitcc t'l t, 'au'%. 'l'lho cort'eeI ion betweenC1 and economic iiti'elutois showed tlit ('I hil i positive influence on labor ei'nings(ti.6ilt6), vlutie of plroduction (!t.60t5), net inucotme (0.605) rind f'i'n fatnil v earnings (0.596).
lRecogi infg that thae 'ows.,r, e ito n' ititl'iitiornal str.ess for Five non ths per yelr, they
would tWe longet' to bevoiie r'j)it'ouhliv',lvel'live. It therefore would be diff'ieult and
uineconotnic to tin I? iontth (1l4s. It is questiotiible to assunie that 12 montlh ('l's he
the g>oal of fa' -iis in t'opirciul a,'l'utls. hI"'ie',s w''e riot eonce'ie ( at)out l li\v.,ent ('s.As lon(, its ti ('ows wolildh (',lve iihl rid r)i'odhce alle(litate milk yield, tle% weel
contenL. hey w'ec lic' o l'll'(''noe over' i'elat PNeeding as this (oilId t'eqiiiro Iiio'ecnsh investmenncrt or kMc thei stispecil t heiri hiill wtns ro fo't ile. {epen breedr's beame 
the f'irat to be culled when cittle wet' 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 yields even with three quarters. The incidence of subclinical mastitis was higher
thnn reported for heer , %a igh irncidence was attributed to the milking procedu'es.
Research is inconclusive with resprect to the influence of subelinical inastitis on calfgrowth (lunter an( ,lefirev, 1975; Kirrkhride, 1977). No effects were noticed by fairmners. 
Calves were henalthy and the incidence of diarrhea low. 

Endoparasites were a chron ic problemaa monl farins. But evidence showed quite
clearly that hel ninth infections were not severe enough to cause mortalily or in many 
cases even clinical sig,ns of irfection. lReductions in productivity of animals with mild
helminth infections were often indis4inguishable in magnitude from those seen as survivorsof severe infections (Barger, 1982). Farmers did not use any organized method of control.
If a cow or calf had a shaggy coat or was losing weight, they were treated. Parasites 
were too subjective for farmers. They 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 forfluid milk in tile region was covered throughout the vear. Only pasteurizing plants, such 
as the Nestle Company, accepted surpluses common in the srnmer months. In ordei 
to compete with local (listribu tors who paid better' prices, but could not accept large
sum mer surplues, pasteurizing plants signed yearly contracts. Farms found these 
contracts disadvantageous, especially during the winter months. Ilowever, they were
forced to accept the terms if' they wanted to sell milk during the sum mer. None of the
farmers in the studv had su,-h a contract. Some had contracts formerly btt they preferred
to take the risk of net selling all the fluid milk and cheese. Those farmers that processedcheese regilar',y did it because they did not find a market for their fluid milk near, them 
or considered that the qiuantity produced was nol enough to make a daily trip to the marlket 
pro fi table. 

Far'iers used mildlemen to sell livestock. The'y felt that even if underpaid they
could sell cattle tinYtime which wits imporint for' their cash flow situation. 

Family labor va; an integral part of the systeni even if it was in a supervisory
capacity (as in the case of' two farins). 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 cleatiring, fencing, etc.) and the reimaining performed overall tasks. The
activities in the livestock sector were constant throughout the year, except for Sept _mberwhen pasture clearingr and fencing was done. IIired help was usually the same except

for those occasions when pasture clearing was done, 
 seasonal labor was used. Farmers
stated that grood hired hlbor was difficult to find. They were concerned about an increase 
in wagres since this was a larffe part of their costs. 

The cost benefit analysis ;howed that irconte die to milk and cattle receipts were
equally important. The difference was that milk receipts were consistent throutghout 

',eat.the Labor represented the higIes', expenditure (77('). All other expenditures were
low which meant there was a cash con paint. 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. Therewere some areas where improvements could be proposed to obtain modest productionincreases. If the state or federal governmrn felt that ,'nsi(leri le increases in pr'odlitioncould be made, major structural hanfges in modes o, prodh ct.. n (availability of inputs,marketing channels, and cooperation troum the local government agencie,:) woul be needed.The dilem ma for g:overnment would be whether itvestment in a di,,onal in frastruct tirewould be viable since the farmers did not give hihh priority to profit maximization. 

POSSIIII: (IIAN(;:S IN 'Till:SYSTIMS 

The success or' failure of any chane ittI tle system would depend toon a large extentthe knowledfie of tire goals and psy'(holol,y or the target group (tmtierrez, l1983). Residesphysical limilitiorts and/or lack o1' c'pitirl, thert. at(, subj(ective aspectsthe producer to reject a c'tianre. In !ienernl, farnmers are conservative, vahite 
which earise 
their tastesand preferences, an( Ive a Vast, actuirtd prai'tical knowledcre. To provide successfultechnologrical packtag~es. researehers rrist he a ware of farmietr needs, their litaitationsand attittdes towards ctange bore t mkirig any 'mc'rete proposals to rearrange tiesystetm. it was noted that frl'liel'S eXli)('ieli cash shorll(taes for several ionths peryear. Webster (1972) points out tihit phetorlienon of liquid cash shortage is widespreadin small holder a,ricultture. Simill holders aro itlikely to adopt proposed ('ih1tnues which

do riot take this consideration into accont. 

The object ive of Iis s4tldv wtrs ho ovirthe the farm svsteni. No attempt was ttadeto (lefite macro-liilkares sill as natiortl p)oiv'ie.s, price controls, taxes, subsidies andelasticity of beef, dairy, a ati,,riIulturl product prices. They carl affect tile decisionsthat each farmreer milk(s contcernriin[, which activity within the syster should be givenpriority. 'lhe adoptitn of 'hianges is dependent on the economical impact they will haveon farier well beinh after tiell(rtcr',--linlr 1 res irve heen trken into consideration. Farrerswill dec'ide it' tir(, posod ohr,,iees fiitheir needs.pr 

The principal c(onstrairit of' tihe livestock sur)syster was nutrition. Qulity feedwas not tv'ilahle on it 'ea'-roru basis. 'le liantig season was November- May. Farmersrelied on for'aoe aftermath dr'itr, this season. Plant research has f'ocrsed efforts onsolving the seasorrlit' problem by selectingf Vrieties r'sistant to drollfrht rind withincreased dry matler \ilds. Si(r'ess is treasir'et by 'hfarginfg tle distribution of plintnutrients it their tt,'ge T op o irrmis, yield. This process Ilsilly leads
growth and early matir'itv. Quantity 
to rapid plant


(f l'eed miay be incieased bit quality is goodonly a shiort timo. The far'iers apper to apply 
for 

appropriate intnagertent proceduresto the girasslatid resources they possess. They cef'fectiye control weeds and understockpaddocks in orlir to Irve enougi iftermath for lie soescas of' low plant gr'owthi. Someimprovements ('oul bo made by te rse of small mrs sown with grasses such asSaecharim sinetisis or legrrtes su'chI as (a,ptuts cajan which have been successfully fr'ownin the area (thr'inf environmentrlly stressful situations. These sinall areas (fodder' banks)could be usedI as stpple t en ts tor milking ('ows atd ( calves,. Labor requirements wouldincrease, but forafe coul ibe divided two plots, one thath into could be r'azed andthat could he hrtvested when one
titrue [)e'rtitted. l,er('rterna lercoCMephala, t legffme treenative to the area ciold also be crown on frorms. Its prunings ('oruld be used as a proteinsupplement to offset the low content of ('y rlasses dutirif theI' dry season. 

The a'ea has a nillber of' bv-prodti,'Is thra 'outld he rised sut('h is citrus pulp, bananaleaves and stems, sirtar (all'e tops, mruolasses, (t c. 'it, these are hadlv worth transportcost unless there are more readily rviituble sorirces oF protein feeds. This rnienns otherfeeds, such as Leucaena need be incorporated t'r efficient use of these prodrhcts. Ureacombined with molasses is also n possihle ntcans ot' ntdinfr protein to diets. 



'rile propose(] 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 tit(,livesto,:k subsystem. 

Calf nutrition also needs special attention. (',rowth rates are slow arn( evidenceshows that permanent stunted growth might rsult. Calves are not fed for 12-14 hoursafter separation from the mother. Some farmers use cut forage during this period butit is not a general practice. Cut forages could be used and supplemented with by-products,
minerals an( water, to increase ADCPs. Better growth of calves would have an overalleffect on the whole system. Calves would obtain market weigits faster. Cows could
be rebred sooner. Calvinv intervls would be shorter with ,aconsequent increase in calf crop. This in turn may lead to over stocking, thus interventions must be carefully
evaluated. 

N !e;m'carullsgovernnlent and private orfanizations love recommended crossing theirsnik; .lcows with improve(] dairy breeds to increase the potential for milk yield. Farnersin the study area have not made wide adoption of the practice because they are aware
that a larffer cr'ossbred cow will undergo g{reater nutritional stress on their limited 
resources even though stocking rate nIV mc redulced. The far'mers were also aware that
the dairy breed crossbred males will be discrin inate(l ago inst in the ineat nia rket. Withcareful watch on both the milk andinmert markets, crossbrecling is not highlv attractive.
Some fi'mers harve used first generat ic, da i rv crossbred sires, such as Zebu x lolstein,
to introduce about 25"16 dairy breeding. This practice has rilet wit miiodest suiccess. 

Farmers (do not give a higrh priority to record keeping. However, a small project
could be started with those that rio keep records to improve the quality of information.
Technical assistance would be essential for interpretation of the data. Farmers must
be convinced that records can be a useful tool indecision 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 farimers must be made aware that
although parasite levels were not hiF?m enough to cause deaths, they decreased productivity.Younp stock was uore affected by helnrinths tho a ,lults. it could be worthwhile to developeffective control methods for these par-n:Ites, provided farmers could be convinced ithad economic advantagues. Ilefore proposing any procedures, studies are needed on theeffect of environmental conditions of the epidemology and population variation throughout 
the year. 

Althoulgh faIrmers seemed 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 enabled 
 them to increase their income.
But before proposing such, careful consideration must be given lo the potential that 
the area offers in supporting such a move. 

CONCLUSIONS ANI) I{I'COM MENI)ATIONS 

1. Farmers in Veracruz Statte of Mexico had a multiple production system which
principally involved cattle (beef and milk) and agriculture (annual and perennial crop)
produec c. They were aware of the limitations of relying 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., milk pIroductionto maintain a constant flow of cash througihout the year, and beef whirh provide(i seasonalcash. Livestock was also used as a sa vinffrs aecount whi('h could be readily convertedinto cash. Income from milk and beef were equialy important. 

3. The first priority of farimers was the procurement of their nutritionul needs
and quality of life. Maximizing profit was secondary. 

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

5. I ired labor represented the highest expenditare (77",,). A cash constrain waspersistent due to low level of' cw;h flow from dailly milk sales. Receipts fr'ot cilsh cropswere Ilsed partly for' hired1hibor' hut ost went to cover debts, interest aid taxes. 

6. Pastrure management was officient. Weods were kept o' tie ipoprilation. Far'mners took advantare of tHIe forrre 
(town to 10' ),-Itare

growti season (whell prodrlelion wn:.,higher than the cattle could consumure) aind used the eX(cess for grazing durinr tie :esris

when the growth of forages was low.
 

7. Improved grasses were present in some proportion on illtarin-:. A lta a h I ie,produced adequate yield (qmantitativelv and qualitatively), farruers ,o01dthenm r!m ldc,:(rhbecause they were too tiggressive to permit other species such os lerrlines or (tllr' rrssto enter the swir'd. Even if weeds and legumes were present in sumill quantitio, far'merrrobserved that cattle would consume themr when grass wits in short supply. ,laiboriltorVresults indicated that they contain reasonable nutritive value (protein). F urlher studiesare needed to determine their importance as nutritional inputs and to determine if anysecolidary cheinicaIl compoun(Is such as tann ins live an effect on nutritive qumality. 

8. Rotational grazing or fertilizittion were considered uneconomia prncticesas yields of native griasses did not pay the cost of fencing and fertilize,. 

9. Supplementation consisted principillv of inineralIs an( silt. 13y-products, such
as molasses or banainas, were used spornadically diirinfg the winter 
 season. Since thesefeeds are hiffhiin energy brut low in protein farin ers d(id not see advaragffes inusinl hn
 
regularly.
 

10t. Slow rate of growth was evident in voting stock. Increasing average d:;ily ga11Mcould raise the overall performance of the livestock systern by permitting, the weaninr
 
of heavier calves.
 

11. Farmers were interested in -btaining constant milk prodihtion tlr'ori irhoutthe year. Breeding programs aimed at increasing production for short periods, followedby a rapid decline, were rejected since fariiers needed to maintain a constanil daiilv cash
 
flow.
 

12. Reproductive management was simple. Bulls ran year-round with row, to awssurea constant calving schedule to maintain milk production. Record keeping was generallyby memory. The main concern was repeat breeders. A twelve-ionth calving inlervllwas not considered optimum even though longer calving intervals had a positive influenceon net income, and labor and farm family earnings. As longr as cows cived regiilirlyand produced 3-5 kg of milk per cay, farmers felt their marnarenient was adequate. 
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13. FIarh.ers were mildly eoncerred with inimal health since dea th iatesInternal plrsites were chronic were low. 
adults. Studies should be 

in the area, with voung, stock being affected thancarried out 
more 

to neasure reduction in productivity dueparasites and determine if to internalthere is n need to implement systematic control programs.It would be important to (letermine the life 'eVeles and sttges in which [helminths prevalentin the area are more susceptible for control. 

1-I. Thel r.;nrketing struicture of the region was clearly two phases,includes dairy, whicha local fluid market, cheese processiiag and pasteurizing plants (outside the region).and beer, with a local market tuni middlemen. Farmers (lidover the system, but they did not seem 
not have intuch inflIC-Oee

di(iss ntishied, evenfor them to have when underpaid. It is importanta market structure with daily imilk sales and where it issell cattle year-round in possible tocase of need rmliher tha to obtain the most falvorable price. 

15. Labor provided by the fauiiliy was positivelv correla tedlabor hired and with net income, andfarm family earning s. 'lhe family played tn integral part in the systemeven when 531, of the activities were (lone by hired labor. 

16;.Government nFencies should 
milk yields, 

set simple surveys to collect production data onmilk sales and cattle sold and agrieIultural Iproducts generated and marketed.This would enable determinations of' the livestock aid aIgricull ra l outputs of small farisand identify contributions. It is believed thiat such inforuation would reveal small fa rersare an asset rather than liability which seems the current view. 
17. Decision making is rational with respect to emphasis in bothproduction. crop and livestockFarmers appreciated that to move from a modest to hi, h level of outputof animals and products would riot be supportable under present marketing conditions.It is concluded that government should recognize thatsupplying local farms in Veracruz State areneeds through low imputs innd the farms contribute more to state andregioml food supplies than generally appreciated. 
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