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REPORT SUHARY

A. Statistical Information

1. Project Title and Contract Number: Development of Efficient Mineral
Supplementation Regimes for Grazing Ruminants in the Tropics. AID/
ta-c-1153.

2. Principal Investigator, Contractor and Mailing Address:

Contractor's Project Officer: Dr. Hugh L. Popenoe
Tel. (904) 392-1965

Principal Investigators: Dr. Joe H. Conrad
Tel. (904) 392-2185

Dr. Lee R. McDowell
Tel. (904) 392-2185

Dr. George L. Ellis
Tel. (904) 392-2185

Mailing Address: International Programs in Agriculture
3029 McCarty Hall
University of Florida
Gainesville, Florida 32611

Cooperative Animal Nutritionists at the University of Florida:

H. D. Wallace, Chairman J. K. Loosli
C. B. Ammerman J. E. Moore
J. F. Easley R. L. Shirley

Nancy Wilkinson, Technician

Cooperating Graduate Students at the University of Florida:

Joshua Mtimuni: Malawi; Oswaldo R. Ploero, Esvan Paz, David Morillo:
Venezuela; Armando Peducasse, Edmundo Espinoza: Bolivia; Rodrigo
Tejada: Guatemala; Miximo Jerez: Dominican Republic.; Roberto
Vargas: Colombia; Yousif M. Salih: Sudan; Ana Karia Rocha: Mexico.

Cooperating Animal Nutritionists from Latin American countries:
Listed at the end of country reports.

3. Contract Period (as amended): From November 1, 1974 to October
31, 1983.

4. Period covered by report: From June 1, 1979 to June 30, 1982.

S. Total AID funding of contract to date: $1,288,106.22.

6. Total expenditures and obligations through previous years:
$1,288,108.22.
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7. Total expenditures and obligations for period 4/1/82 - 6/30/82:
$96,347.46.

8. Estimated expenditures for next contract year: $400,000.

B.. Narrative Summary of Accomplishments and Utilization

1. Reconnaissance and Recruitment Phase

A. Literature related to mineral analyses of soils-plants-animals in
Latin America and other tropical regions has been extensively
reviewed. A summary of this information is found in a number of
published articles. Three major reviews were published vhich summarize
the incidence of mineral deficiencies and toxicities in tropical
regions, emphasizing Latin America. The three reviews list 176,
269 and 451 references. The majority of the research has established
sporadic mineral deficiencies or toxicities on the basis of mineral

response, levels of minerals in animal tissues, or forage mineral
concentrations. A brief review is as follows: Numerous mineral

.deficiencies. imbalances and toxicities are severely inhibiting the
ruminant livestock industry in Latin America and in other developing
tropical countries. All minerals for grazing ruminants have been
infrequently and sporadically studied. In cattle, the mo~t prevalent
mineral elemeit deficiency throughout the world is lack of phosphorus
The most devastating economic result of phosphorus deficiency is
reproductive failure, with phosphorus supplementation dramatically
increasing fertility levels in grazing cattle from many parts of
the world. This is illustrated in the majority of the individual
country summaries presented in this report. Other studies also
illustrate the growth response from phosphorus supplementation.
Next to phosphorus, the most widely deficient minerals are cobalt
and copper, but the extent of these deficiencies has not been
defined because of inadequate research. Calcium deficiencies
appear to be rare except in dairy cattle during peak lactation
periods. Inadequacies of magnesium, sodium, iodine, selenium
and zinc, and toxicities of molybdenum, selenium and fluorine
have beer encountered in widely diverse areas of Latin America and
other tropical countries, but all have been infrequently studied.

B. Personal contacts have been made through visits and correspondence
with i.aterested personnel in fourteen Latin American, 4 Southeast
Asian anj 4 African countries. The countries involved in the mineral
research program are as follows:

Latin America - Bolivia, Brazil, Colombia, Costa Rica, Dominican
Republic, Ecuador, El Salvador, Guatemala, Honduras,
Mexico, Panama, Peru, Uruguay, and Venezuela.

Southeast Asia- Indonesia, Malaysid, Philippines, and Thailand.
Africa- Kenya, Malawi, Sudan and Zaire.

Visits to cooperating institutions L or 2 times annually are necessary
for stimulating mineral research. The program in Latin America
initially started with 5 countries and continually expanded to 14.
Programs in the Dominican Republic, Honduras, Panama and Mexico ha~o
been initiated during the last two years. In late 1977, visits were

made to interested researchers in Indonesia, Malaysia and the Philippines
Thailand was
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first visitud in November of 1978. Since late 1978, contacts were
established in Malawi, with Sudan, Senegal, Kenya and Zaire becoming
active in the program in early 1981.

C. A List of research personnel, country by country contacts, and research
institutions are presented in the appuudix, Linkages and collaborations
with other AID contacts and nfiional and international institutions
have also been made.

The most important institutions for mineral research by country are as
follows:

Bolivia - Ministry of Agriculture, IBTA and CIAT
Brazil - EMBRAPA, Biological Institute, UNG
Colombia - ICA and CIAT
Costa Rica - Universidad de Costa Rica
Dominican Republic - Ganaderia and CESDA
Ecuador - INIAP
El Salvador - INCAP
Honduras - Panamerican School (El Zamorano) and the Centro de Investigacion

y Desarrollo
Indonesia - Gadjah Mada University and Bogor Agriculture University
Kenya - Ministry of Livestock Development, WINROCK International
Malawi - Ministry of Agriculture, Bunda College of Agriculture
Mexico - University of Chapingo and Uni~ersity of Monterrey
Panama - Ministry of Agriculture and IDIAP
hru - University of San Mar~.os (IVITA), University in Chiclayo and

Agrarian National University
Philippines - University of-the Philippines and PCARR
Senegal - Ministry of Agriculture
Sudan - Ministr" of Agriculture, Central Veterinary Research Laboratory
Thailand - Kasetsart University and Chiang Mai University
Uruguay - Ministry of Agriculture, Rubino Research Laboratory, Shell Uruguay

Ltd.
Venezuela - Universidad de Zulia (Maracaibo), Universidad Central de

Venezuela (Maracay) and Universidad del Oriente (Jusepin)
Zaire - Agronomy Faculty, National University of Zaire

Work assignments from June, 1979 to March 1982 are listed below. This is
a collaborative research project and as a result, it is necessary to visit
with collaborating research personnel in the various countries once or twice
a year, depending on the individual situation. Dr. McDowell has been the
only full-time professional on the project, with other faculty contributing
as needed. More recently, in January, 1982, Dr. G. L. Ellis joii.ed the
program as a full time professional. Dr. Ellis will be stationed in Ecuador
until June, 1982 and then will be stationed in Gainesville.

Name Dates of Assignement Location of Assignment

Dr. L. R. McDowell 9/9 - 9/26/79 Colombia, Ecuador, Panama
11/9" - 11/1#4/79 Venezuela
1/22 - 2/8/80 Philippines, Indonesia,

Malaysia, Thailand
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Nam Dates of Assianement Location of Assignment

Dr. L. R. McDowell 5/12 - 5/16/80 Honduras, Costa Rica
6/15 - 7/2/80 Guatemala, Dominican

Republic, Venezuela
Bolivia

/6 - 9/27/80 Surinam, Venezuela,
Feru, Colombia,
Ecuador

4/19 - 5/15/81 Philippines, Thailand,
Malaysia, Indonesia

6/28 - 7/11/81 Venezuela, Colombia
Ecuador, Panama,
Costa Rica, Honduras
Guaten,-Ala, Mexico

9/30 - 10/17/81 Doin.can Republic,

2/15 - 2/28/82 meico

Dr. J. H. Conrad 7/7 - 7/21/79 Brazil
7/22 - 7/24/79 Uruguay

7/25 - 7/31/79 Swaziland, South Africa

8/1 - 8/31/79 Malawi, Nigeria, Togo
Senegal

9/3 - 10/3/80 Brazil (cara inchada
not AID fundeu)

1/21 - 3/13/81 Kenya, Malawi,
Sudan, Zaire, Senegal

9/30 - 10/8/81 Colombi., Dominican
Republic

Dr. C. B. Ammerman 9/20 - 9/27/79 Panama
4/12 - 5/17/81 Taiwan, Philippines,

Thailand, Malaysia
Indonesia

9/30 - 10/9/81 Dominican Republic

Dr. H. D. Wallace 9/16 - 9/26/79 Ecuador, Panama

Dr. M. Koger 10/10 - 10/17/81 Bolivia

Dr. G. L. Ellis 1/1 - 1/16/81 Peru
2/15 - 2/28/82 Mexico

.D.. Specific contributions of participating country institutions

compared to AID/Florida inputs are estimated to be a 15 to 20:1

ratio. The project is conducting difficult analyses and is

contributing professional expertise for design, implementation and

conduct of rosearch, as well as interpretation of research data

and also securingditffcult-to-obtain chemicals, laboratory

supplies and expendable supplies for collection, preservation and

analyses of samples. Florida has provided laboratory training in

mineral research techniques. During the past 2 and 1/2 years,

eight technicians have participated in this program representing

the countries of Brazil, Dominican Republic, El Salvador, Mexico,

Panama, Philippines, Uruguay and Venezuela. The Florida program

has provided a great deal of literature to all personnel, including

the use of computer facilities for personnel of certain countries.



2. Experimentation Phase

Experiments designed to pinpoint mineral deficiencies and toxicities
for specific farms and regions and in progress in all participating
countries. Research data from participating countries is further
confirming the incidence of phosphous deficiencies. As an example,
29 recent theses have been completed in Costa Rica by the Department
of Animjl Science at the University of Costa Rica. In one thesis,
100% of all farms had deficient forage phosphorus concentrations
while 50% of the blood samples contained less then 4 mg% phosphorus.
Similar conclusions were found in all of the other theses. During the

past several years, mineral research data from Bolivia, Brazil, Colombia
Costa Rica, Ecuador, El Salvador, Guatemala, Honduras, Malaysia,
Philippines and Venezuela have indicated borderline to severe copper
deficiencies in grazing cattle. Extensive analyses from vast areas

of Colombia have indicated widespread copper deficiencies in this
country. Incidences of sodium, cobalt, zinc, manganese, magnesium
and other mineral deficiencies are highly variable and are noted in
individual country discussions. Iodine deficiency is a problem in many

countries, hith research on injectable iodine being carried out in
Malaysia and Peru. New research data are being generated through
experiments in all cooperating countries which are designed to determine
the mineral deficiencies and toxicities and the mineral relationships
between levels in soils, plants and grazing ruminants.

The supplementation of phosphorus has been sliown todrarratically improve
low reproductive performance (i.e., Bolivia, Lrazil, Colombia, Malaysia,.
Panama, Peru, Philippines and Uruguay). A study in Brazil resulted in a
77% calf crop when bonemeal was fed compared to 55% for the controls.
Trials in che Colombian llanos demonstrated that the pregnancy rate was
increased f-:om 50% for the controls up to 84% when Lomplete minerals were
fed. Benefit-to-cost ratios have been at least 2:1 when phosphorus has
been supplied to deficient cattle with low reproductive rates., During the
past two years, attempts have been made to encourage mineral supplementation
trials in a number of tropical countries to verify the effect of phosphorus
on reproduction under conditions existing in these countries. Mineral sup-
plementation trials are now underway in Bolivia, Brazil, Colombia, Ecuador,
Peru, Uruguay, Malaysia, the Philippines, Indonesia and Vrnezuela.

The largest mineral supplementation trial to-date involved 1870 cattle in
the Beni region of Bolivia. For the first year end results, phosphorus-
supplemented weaned animals gained 97 kg versus 77 kg for controls. For
the recently completed third year results, cattle receiving a phosphorus
source hed a 12.5% higher calving percentage and gained 21 kg more than
controls. From Goils, Brazil, cattle receiving common salt gained only
53 g/animal/day versus 90, 137 and 112 g for animals receiving phosphorus,
phosphorus + cobalt + copper + iodine, and phosphorus + cobalt + copper +
iodine + zinc + iron + manganese, respectively.
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In Colombia, research has been designed to lower the costs of mineral sup-
plements. Results from 10 mineral supplementation trials were reported in
the 1979 Instituto Coloubiano Agropecua:io (ICA) Annual Report. The majority
of the experiments compared commercial mineral supplements versus supplements
containing a minimum number of minerals which previously had been established.
This research promoted the concept of specifically tailored mineral supple-
ments for distinct regions at a lower cost. The overall conclusion is chat
the special mixtures do equally as well as the commercial mixtures which
contain more uinerals and cost twice as much.

The two-year results of a Colombian experiment to determine the seasonal
need for minerals was completed. No benefit was derived by feeding minerals
all year long versus during the 5-month rainy season only. A similar mineral
supplementation experiment is now underway in the Dominican Republic where
breeding cattle are fed no minerals, minerals all year long, dry season only
and wet season only.

The etiology of two devastating cattle diseases in Brazil-Bolivia ("car&
inchada") and Colombia ("secadera") has been made clearer this year. For
over two years, secadera on one ranch has been entirely eliminated through
the use of a highly fortified mineral supplement. The response of cara
inchada-prone cattle to minerals has resulted in a dramatic reduction of
incidence of the condition. For both disease conditions, the exact mineral
or minerals responsible have yet to be deterained.

Gradu re student programs are an important aspect to the mineral research
;rogra_. Often students do the coursework at Florida and return to their
native country for the purpose of organizing research and collecting data.
'Whan these students leave Florida, they are well prepared to continue in
the mineral research area in their own countries. Currently there are
eleven griduate studeat programs, 5 Ph.D. and 6 M. S., in the mineral re-
search area. These -ire as follows:

I. Evaluation of Mineral Status of Specific Regions in Halawi (Ph.D.) -
Joshua Mtizmni.

2. Mineral Carryover and Storage of Minerals with Sheep (Ph.D.) - Oswaldo

R. Rosero.

3. Evaluation of Basic Slag as a Mineral Supplement (M.S.) - Esvan Paz.

4. Evaluation of Mineral Status of Specific Regions in Bolivia (M.S.) -
Armando Peducasse.

5. Evaluation of Mineral StAtus of Specific Regions in Cuatemala (Ph.D.) -
Rodrigo Tejada.

6. Evaluation of Mineral Status of Specific Regions in the Dominican
Republic (M.S.) - Mixiro Jerez.

7. Evaluation of Mineral Status of Specific Regions in Venezuela (M.S.) -
David Morillo.

8. Mineral Status Comparison and Supplementation of Llamas in Bolivia
(Ph.D.) - Edmundo Espinoza.
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9. Mineral Status and Factors Affecting Wnsting Disease in Colombia (.S.) -

Roberto Vargas.

i . Mineral Status of Brahman Cattle in Florida (Ph.D.) - Yousif M. Salih.

11. Mineral status in a specific region of Mexico or Work with basic slag

as a mineral supplement (m.a.) - An& Marfa Rocha.

In addition to Lne current students listed above, Ph.D. mineral research
programs have been organized for three additional students. Part of the
research will be undertaken prior to attending Florida. The three programs
are as follows:

1) Evaluation of Mineral Status of Cattle in the Various Regions of Mexico
(Ph.D.) - Ricardo Barcena Game.

2) Mineral Supplementation Trials in the Llanos of Venezuela (Ph.D.) -
Alexis Moya.

3) Mineral Status of Grazing Livestock in the Lowlands of Venezuela
Jost Vellsquez.

3. Distribution and Application of Results Phase

In 1976, nearly 1500 copies of a manual on "Methods of Mineral Analysis
for Plant and Animal Tissues" had been widely distributed in English,
Spanish and Portuguese. This publication was revised and a second edition
published in 1979 in English and Spanish, with a Portuguese revised edition
becoming available in 1980.

The "Latin American Symposium on Mineral Research with Grazing Ruminants"
was held in Belo Horizonte, Brazil in 1976. This symposium was jointly
sponsored by Brazilian universities, research organizations and the Fiorida/
AID project, and each of the 250 participants from 10 countries received a
copy of the proceedings in Portuguese during tho conference. Brazilians
presented 11 papers, University of Florida personnel 12 papers, and invited
speakers, 4 papers. The byuposium was a major effort to stimulate research
and update the available infotmation on mineral deficiencies and toxicities
in Latin America. At the University of Florida, these proceedings were
translated into both English and Spanish and an extensive photographic
section was added to these editions. A total of 3500 copies of the pro-
ceedings were printed in Spanish and English and were available for dis-
tribution in 1979.

A large quantity of material related to mineral rdi... aa. been sent to
collaborating institutions and other interested groups. This has included
reviews related to mineral research as well as theses on mineral research
carried out in Latin America. Copies of 3 Ph.D. theses, 2 of which were
from Brazil and I which was from Colombia, in addition to M.S. theses from
Costa Rica and Bolivia, have also been widely distributed.



Many seminars have been presented in the countries visited and articles

on mineral deficiencies and toxicities have been presented at national

and international scientific meetings. From June, 1979 until the end

of 1981, the following presentations had been made in relation to minar~l

research:

1. Latin Anertean Ruminant Mineral Research (in Spanish). Seminar.

Chiclayo, Peru. 4/7.
2. Cattle 'Mineral Research i,, 1 ,Acin America (L11 Spanish). Guatemala

Cattleman's Association. Recalhui.-.ri Guatemala. 6/79.

3. Co, Mn, Zn, So, Vitamin E, Vitamin A and 1-u-,ene Interrelationships

among Soil, Forage and Animal Tissues. Aerican Sotk lty of Animal

Science. Tucson, Arizona. 7/79.

4. The Importance of Mineral Supplementation to Cattle (in Spanish,

keynote speaker). Colombian Animal Production Association (ACOPA).

Bogotl, Colombia. 9/79.

5. Mineral Supplementation for Beef Cattle in Beni, Bolivia (in Spanish).

Latin American Animal Production Society (ALPA). Panama City, Panama.

9/79.
6. Mineral Status of Beef Cattle in Beni, Bolivia (in Spanish). Latin

American Animal Production Society (ALPA). Panama City, Panama. 9/79.

7. Results of Mineral Research for Crazing Cattle in the Americas.

Fifteenth Inter-American Cattlemen's Confederation C nference.

Ocho Rios, Jamaica. 11/79.

8. Mineral Research in Tropical Countries. Workshop of U.S./Mexico

Commisuion on AgricultLre Cooperation. Las Cruces, :tew Mexico.

11/79.

9. Mintral Deficiencies and Toxicities for Grazing Ruminants in the

Tropics. International Workshop on Studies on Feeds and Feeding

of Livestock and Poultry and Feed Composition. Data Documentation
.and Feeding Systetis in the APHCA Region. Manila, Philippines. 1/80.

10. Mineral Research in Tropical Countries. Seminar. Universiti Pertani-

an MalaysiaKualaLumpur, Malaysia. 1/80.

11. Recent Findings in Mineral Researrh and Their Benefits towards Livestock

Production in the Tropics (Keynote speaker). The First Seminar on

Mineral Nutrition in Thailand. Bangkok, Thailand. 2/80.

12. The Importance of Mineral Nutrition for Tropical Livestock (Keynote

speaker). First National Seminar on Dairy Cattle Production. Santo

Domingo, Dominican Republic. 2/80.

13. Tropical Programs in Animal Nutrition. Meeting of Advisory Group to

University of Flo:ida Center for Tropical Veterinary Medicine.

Gainesville, Florida. 3/80.

14. Mineral Deficiencien for Crazing Cattle. Compaiia de Desarrollo

Bananero de Guatemala, Ltda. Bananera, Guatemala. 6/30.

15. Mineral Status of Beef Cattle Herds from Four Soil Type Regions in

Florida. 29th Annual Beef Cattle Short Course. Gainesville, Florida.

5/80.
16. The Importance of Minerals for Cattle Production (in Spanish). Modern

Techniques of Animal Production in the Tropics (CENTA) Symposium.

Tegucigalpa, Honduras. 5/80.

17. Nutrient Requireuents of Various Classes of Cattle. Workshop: Beef

and Forage Production in a Low Energy System. Gainesville, Florida.

7/80.
18. Mineral Status of Beef Cattle in the Beni Region of Bolivia. American

Society of AniLlal Scinnce. Cornell, New York. 7/80.
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19. Mineral Research with Ruminants in Tropical Countries (in Spanish).

Seminar. Lambayeque, Peru. 9/80.
20. Mineral deficiencies and toxicities for grazing ruminants in the tropics.

International Symposium Animal Production in the tropics, University

of Genira, Wad Medani, Sudan, 2/SI.
21. Recent Research Findings uith Grazing Livestock in the Tropics.

Seminar. University of the Philippines, Los Banos, Philippines.

4/81.
22. ~Mineral Deficiency Research for Grazing Livestock in Tropical Countries.

Seminar. Kasetsart University, Bangkok, Thailand. 4/81.

23. Recent ?ineral Status of Gra:ing Livestock in Tropical Regions.

Seminar. Universiti PertainiAl Mala)'sia, Kuala Lumpur, MJalaysia.

S/81.
24. Cu, No, S, Zn and Periodontitis in Brazilian Cattle. TEMA-4. Fourth

International Symposium on Irice Elements. Perth, Australia. 5/81.

25. Mineral Status of Cattle in Tropical Lotlands of Bolivia. TUIA-4

Fourth International Symposium on Trace Liements. Perth, Australia.

5/81.
26. Mineral Nutrition of Ruminants (in Spanish). Lecture and Demonstration.

University of Zulia, Maracaibo, Venezuela. b/81.

27. Tecnica modificada de biopsia costela em bovinos, Sociedade Brasileira

de Zootecnia. Goiania, Brazil 7/S1.

28. International Programs at Florida with Lmphasis on MIineral Nutrition

(in Spanish). Seminar. Instituto Universitario de Tecnologia de

El Tigre, El Tigre, Vene:uela. 7/81.
29.. Mineral Deficiencies in Animals Grazing Pasture. Seminar. CIAT, Cali,

Colombia. 7/81.
30. Mineral Status of Grazing Florida Brahman Beef Cattle. American Society

of Admal Science. Raleigh, North Carolina. 7/81.

31. Beef Cattle Mineral Status in the Tropics of Bolivia. American

Society of Animal Science. Raleigh, ilorti Carolina. 7/61.

32. Mineral Status of Sheep and Llamas of Bolivia. American Society

of Animal Science. Raleigh, North Carolina. 7/81.

33. Nutritional Deficiencies for Grazing Livestock in the Tropics (in

Spanish). Seminar. IDIAP, Santiago, Panama. 8/81.

34. Latin American Mineral Deficiencies for Cattle (in Spanish).

Seminar. University of ,nterrey. Monterrey, MIexico. 9/81.

35. Mineral Deficiencies of Cattle Grazing Tropical Forages. Conference

of Production and Utilization of Tropical Forages. Chapingo University,

Chapingo, Mexico. 9/81.
36. Resultados de investigaciones minerales en Latinoamerica, Third

International Nutrition Conference, Cartagena, Colombia 10/81.

Research results are being published, with the majority of research still in

progress. Recently published results are located in the appendix.

4. Termination Phase

Since the program was initiated in late 1974, the mineral status of

some of the major ruminant livestock producing regions of Latin America

have been established. Also, the limitation of minerals for grazing

livestock in Africa and Southeast Asia has become apparent. With

approximately one and one-half years remaining, there is insufficient

time to accomplish all of the desired goals for mineral research
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in many of the participating countries. Nevertheless, efforts will be
made to gradually reduce support for participating countries and to
summarize research results to date. One trip per year should be
sufficient for most countries. Some countries (i.e.. Costa Rica, Guatemala,
Peru, Brazil, Venezuela, Malaysia, Pilippines) have developed a higher
technological level and visits are only desired to assist with experimental
design and data interpretation. Trips in Latin America would be
concentrated more in countries which need a higher level of technological
support and in areas whore new experiments are being designed. Countries
which only recently have become involved in the program, including Mexico
Panama, Dominican Republic, Honduras and the African countricb, iould
be expected to require more support.

The emphasis for the mineral research program for the remaining year
will be as follows:

a) To continue to determine the location of mineral deficiencies,
adequacies and excesses in selected areas of Latin America, Africa
and Asia where grazing ruminants predominate. The mineral status of
numerous regions in many tropical countries where grazing livescock
are extremely important is still unknown.

b) To define deficiencies of energy, protein and vitamin A in addition
to rinerals which may be limiting animal production. Some research
has been broadened to evaluate these nutrients through both chemical
analysis and supplementation trials.

c) To emphasize the solving of small holder animal production problems
that appear to be caused by nutritional deficiencies or excesaes.
Fur example, research is underway to study the etiology of "swollen
facu" in Brazil and "wasting away" diseasie in Colombia. Both syn-
dromes have recently been attributed to minerals but the exact
mineral involvement is unknown.

d) To continue research on soil-plant-anizal minteral relationships
for diagnosis of mineral status of grazing ruminants.

a) To continue experiments to determine the cost/benefit ratio from the
effect of supplemental phosphorus and other minerals on reproduction
and weight gains of ruminant animals.

f) To continue mineral research to include small ruminants as defined
under the Title XII Small Ruminant Program. This would include sheep
and goats in a number of countries and cameloids (llamas and alpacas)
in Bolivia and Peru.

g) To continue research to determine the validity of different me-hodo-
logies for establishing mineral status of grazing ruminant AiItA is.
This would include use of a bone biopsy technique to evaluate phob-
phorus status.

h) To continue to improve developing institutions' capacities to carry
out mineral research. This would include laboratory training at
the University of Florida.

1) To continue to locate regions for well-controlled mineral suppleent4i-
tion studies even though these experiments will continue after the
present project has arminated.

j) Tc deteruine the effect of phosphorus oupplementation during the rainy
season and the carryover effect from periodic mineral supplementation,



especially phosphorus.
k) To continue investigating the possibilities of using more oconomical

phosphorus supplements (i.e.. basic slag-from steel ).

1) To attempt to establish more graduate ktudent prograi.Ls where degree
candidates would conduct research in their home country.

m) To concinue to generate accurate data which coin he tLbvd to design
adequate mineral suppler-.en:b for differtnt regionsi where gra:i;ig
ruminAnts are important.

n) To continue to publish and distribute rebearch inforrmatioi It, order
to simulate the use o! mineral supple:-nts wherev," o-Ajlc-eicib

exist.
o) To roore critically evaluate mineral supplementb and to encourdgc

mireral supplement corpaikes * researchers and rancherb to formulate,

produce and use high quality tne nu:ritionally adequate mincrA* sup-

plements. 1he evaluation would include analybis of mineral rupplementb

available in tti rketplace.
p) To publish a producer-oriented extension bulletin un mtioral dieicn-

ties and toxLcitirb !or gra:ing ruminants (ir. SpxtLsh, Vortuguct-e and

English). 'his would be patterned a!ter a Florida exEetsios b'Irtln

to be published in 1983.

. Research Methodo 1 o

Research methodology which will permit rapid determination of the mineral

status of ruminant livestock populations i. tinder study. An accirate review
of the mineral status in a specific region will permit the recomcerid.t 1o
of the mineral su;)pleiient, for correcting deficirncie, and tolcitier.
Mlneral status varies w1tl. soil type, forage s;,ecles, age alid ph.'Iological
function of the aumas. On :he following page is a listing of critical
levels indicating low or deficient concentrations In soils, plants and
animal tissuos.



CRITICAL LEVELS Of MNERALS

MINVPAL PJECT - UNIVERSITY OFLOR!0A. T9S

J.H. Conrad. L.q. McDowll. ar C .L. Ellis

ca M9 I' K N - rt

soil
rmg/100 g or ppm <.35 <.07 '10 (.15 ---- -. 10 -.6 419 419 .. ,

Forage
% or ppm v.30 c.20 (.25 '.60 -C.06 ,.10 410 c V) 20 4 -c.10 ,33 '7

Liver
pPM ---- ,.05 45 4180 4 :14 9.25 4

Serum-,
mg or mg/100 ml <8 <2 c4.5 ---- . .65 -- -. 8 ---

Bone
% fat free <24.5 <.45 <11.5 ...---- --.... ..... .. .e..

Ash
(66.8) % 437.6 '.67 <17.6 .... ..... .. ...
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a) Tissue collection and analysis. Kinds of material: soil, plant and
animal tissues. Physiological state of plants and animals. Kinds of
animal tissue: blood, liver, bone, milk, sa.iva and feces. Sampling
technique: liver biopsy of live animals or aughter animals for
liver samples. Locations: farms and centralised comercial slaughtur-
houses. Season of year: wet, dry.
In addition to the liver biopsy procedure, a new procedure for bone
biopsy is being implemented. This procedure is being demonstrated
in participating countries.

b) Mineral supplementation. The duration of the majority of mineral
supplementation experiments is at least 2 years. Phosphorus sup-
plczentation to increase low reproductive rates is being e=phasized.
Som( isolated experiments have shown that a 50 to 55% calf crop can
be increased to 75 to 80% by correcting the phosphorus c'eficiency.
Sup;.emen:ation studies are the most important for the livestock
prod.cer but they are also the most difficult to control and conduct.
A few well-controlled experimants on experiment stations, along with
a nu=!ber of trials on cooperating ranches, are being conducted. Some
supplementaLion trials are determining the seasonal effect of mineral
supplements.

6. Contribution to Institution Building

One of the principal goals of the program is to stimulate mineral research
within the participating countriefi. To accomplish this objective, l&bora-
tories have been assisted by purchase of chemicals, cooaumable su4pLtaa &A
occasionally, small equipment. This project has made and is continuing to
make excellent progress towards increasing cooperating laboratories' capa-
bility to carry out mineral analyses. In 1976, a matual on "Methods of
Mineral Analysis for Plant and Animal Tissues" was distributed to all co-
operating laboratories in one of three langua;c - English, Spanish or
Portuguese. This publication standardized procedures for sample collec-
tion, identification and analysis. The second edition of this publication
was publishee in English and Spanish in 1979 and a revised Portuguese edition
became available in 1980. The Florida Nutrition Laboratory has aided some
laboratories by doing some of the more difficult analyses, including cobalt,
scleniuz, molybdenum and sulfur.

During the past 2 and 1/2 years, as pa-t of building up laboratory capabili-
tie&, three-month laboratory training programs have been provided at Florida
to 6 laboratory technicians from Uruguay, brazil, Dominican Republic, El
Salvador, Mexico, Panama, Philippines and Venezuela. To further assist
laboratories and standardize procedures, project personnel have visited all
cnoperating laboratories to discuss and demonstrate laboratory techniques.
One or more laboravories in each country are currently condticting the
majority of mineral analyses, except cobalt, molybdenum,seleniun and sulfur.
Several different experimental designt. have been prepared and discussed with
cooperating country personnel. From these, a satifactory experimental
design has been developed for each of their ex;perlmental situations. All
phases ,.4 this pre'ect have been conducted in complete cooperation with
indigenous and international research organizations. These organizations
and cooperatint personnel are listed in the appendix.
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7. Utilization Plans

The ultimate objective of the project is to have livestock producers use
nutritionally formulated mineral supplements to correct mineral deficiencies.
Results of the research to data have been presented at ALPA (Latin American
Society of Animal Production), American Society of Animal Science, Latin

American Livestock and Poultry Conference, Symposium on Mineral Research
in Latin America, Pfizer Central American Conference, International Workshop
on Feeding Systems (APHCA), CENTA Symposium, Thailand Mineral Conference,
Fourth International Symposium on Trace Elements, Chapingo Nutrition Confer-
ence, Colombian Animal Production Association, International Congress of
Nutrition, World Conference on Animal Production, Symposium on Feed Composi-
tion, Animal Nutr4.ent Requirements, World Conference on Animal Feeding,
Brazilian Society of Animal Production and International Minerals Conferences &.J
well, as at numerous national livestock meetings. Popular articles are
beiag written regarding the value of using mineral supplements.

Mineral supplements are being evaluated and we are finding that few, if
any, contain proper amounts of all of the required minerals. The four
mineral elements most likely deficient for grazing livestock are phosphorus,
cobalt, zinc and copper. Phosphorus is the most deficient and also the
most expensive mireral; therefore, many mineral manufacturerc formulate
phosphorus-deficient supplements. For many mineral supplements evaluated,

Howevirc-t*perrAnd'zinc usually are generally provided in very subopcmal

am"oun'ts. Livestock prodacers are being informed concerning nutritionally
adequate mineral supplements and how they should be used.

8. Cost-Benefit Ritios

major contributions of mineral supplementation are: (1) increase in

number of calves born and weaned and (2) improved rate of gain and

feed efficiency. There are some locations where mineral deficiencies

are sufficiently limiting that animals will not survive without mineral

supplementation. A recent experiment conducted in the south of Mato

Grosso, Brazil (Sousa, 1982, Pesq. Agropec. Bras., In press) reported

that steers gained 40 kg during 336 days when supplemented with only

salt compared to 144 kg when fed a complete mineral with phosphorus,

copper and zinc. The cost:benefit ratio of this mineral supplementation

was shown to be 1:26. Mineral research in the Colombian Ilanas indi-

cates a number of macro- and micromineral deficiencies which affect
reproduction, rate of gain and even death loss. Using research re-

sults from a herd, systems approach the cost benefit ratio has been

shown to be 1:15 in this region.



Joshua Mtimuni: Malawi; Oswaldo R. Psero, Esvan Paz, David Morillo:
Venezuela; Armando Peducass3, Edmundo Espinoza: Bolivia; Rodrigo
Tejada: Guatemala; Iiximo Jerez: Dominican Republic; Roberto
Vargas: Colombia; Yousif M. Salih: Sudan; Ana Maria Rocha: Mexico.

Cooperating Animal Nutritionists from Latin American countries:
Listed at the end of country reports.
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31, 1983.

4. Period covered by report: From June 1, 1979 to June 30, 1982.

S. Total AID funding of contract to date: $1,288,10S.22.

6. Total expenaiures and obligations through previous years:
$1,288,108.22.

ANNUAL RESEARCH REPORT

L. General Background

Mineral deficiencies have been identified as one of the major factors
limiting ruminant livestock production in tropical countries. Although
Latin America has 21% of the world's cattle, the annual slaughter rate
is about 12% compared to 38% in the United States. Many of the reasons
for thu low levels of cattle production in Latin America are nutritionally
related:

1. Reproductive performance of cattle is low and average calving rates
are usually between 35 and 50% compared to the 85% average in the U.S.
In the last extensive mineral research progress report (June, 1979),
ten supplementation trials carried out in 6 Latin American countries
were noted. In each instance, mineral supplementation had dramatically
increased average calf crops. Since that time, additional supplementa-
tion trials in Bolivia, Malaysia, Thailand and the Philippines have
shown a dramatic reproductive response to phosphorus supplementation.

2. Most evidence indicates that the mortality rate for beef cattle in
Latin America is at least 12 to 15% compared to 5 to 6% in the U.S.
Mineral and other nutritional deficiencies are directly and indirectly
a major cause of mortality.

3. Slow development of cattle to market weight is illustrated by the fact
that they reach 400-500 kg in approximately five years. Numerous
studies have shown increased gains from mineral supplementation in
Latin America. Often grazing livestock do not receive mineral sup-
plementation and must depend largely upon forages to s-3.v their
requirements. Only rarely, however, can forages completely satisfy
all of the mineral requirements. Borderline or deficient levels of
certain elements were noted for many forages in the 1974 Latin Amercan
Tables of Feed Composition (AID-csd-2498): cobalt, 43%; copper, 47%;
magnesium, 35%; phosphorus, 73%; sodium, 60%; and zinc, 75%. Chemical
analyses of feedstuffs gathered under the University of Florida Latin
American Feed Composition Project (AID-csd-2498) have also revealed
that an extremely small number of laboratories are actively engaged
in performing trace mineral determinations.

Statement of Project Objectives as Stated in the Contract

The objective of this research contract has been to determine the essential
mineral supplements for grazing animal diets to increase the efficiency of
Lesser Developed Countries' (LDC) meat and milk production systems with a
resultant increase in quality and quantity of L3C diets and a subsequent
increase in employment and income levels. Selection of additional countries
was made in consultation with the AID/W Project Officer and was not limited
to those countries where programs were originally initiated.

This research was carried out with the following objectives: 1) to experi-
mentally determine the locations of mineral deficiencies, adequacies and
toxicities in selected areas of Latin America where grazing livestock pre-
dominate; 2) to establish by experimentation the biological response and
economic benefits of mineral supplementation to grazing animals; 3) toexperinmntally evaluate methods of mineral supplement administration for
grazing cattle; and 4) to publish and distribute research inforuation in



otner tropicai countries, out aii nave aeon i nrrequzmi.&y 3Luuivu.

B. Personal contacts have been made through visits and correspondence
with literested personnel in fourteen Latin American, 4 Southeast
Asian and 4 '\frican countries. The countries involved in the mineral
research Program are as follows:

Latin America - Bolivia, Brazil, Colombia, Costa Rica, Dominican
Republic, Ecuador, El Salvador, Guatemala, Honduras,
Mexico, Panama, Peru, Uruguay, and Venezuela.

Southeast Asia- Indonesia, Malaysia, Philippines, and Thailand.
Africa- Kenya, Malawi, Sudan and Zaire.

Visits to cooperating institutions I or 2 times annually are necessary

for stimulating mineral research. The program in Latin America
initially started with 5 countries and continually expanded to 14.

Programs in the Dominican Republic, Honduras, Panama and Mexico have
been initiated during the last two years. In late 1977, visits were

made to interested researchers in Indonesia, Malaysia and the Philippines
Thailand was
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order to stimulate the widespread use of mineral supplements. Research
activities have been divided into the following phases: 1) Reconnaissance
and Recruitment Phase; 2) Experimentation Phase; and 3) Distribution and
Application of Results Phase. These phases are described in more detail
as follows:

1. Reconnaissance and Recruitment Phase

In carrying out this first phase of the mineral research project,
literature related to grazing livestock was evaluated and contacts
were established in the participating countries through correspondence
and personal visits. In each country under consideration, previous
research on mineral concentrations in soils, forages and animal tissues,
in addition to reports of clinical signs of plant and animal mineral
deficiencies at specific locations, were evaluated to determine the
highest prioritiesforcooperative mineral research projects.

Research institutions and personnel with buth the ability and desire
to carry out the proposed mineral research were located in the parti-
cipating countries. Laboratory equipment and mineral analysis methods
to be used were determined by the contractor. The specific contribu-
tions of both the participating institutions and the University of
Florida to the mineral research program were clearly established during
this initial phase.

2. Experimentation Phase

The experimentation phase consists of two separate phases: the Tissue
Collection Phase and the Mineral Supplementation Phase. Ouring the
first of these phases, tissue samples (liver, blood and bone) are
collected from cattle ranches and slaughterhouses. Analyses of these
tissues serve to pinpoint mineral deficiencies and toxicities for
specific farms and regions within the participating countries. Soil
and forage analyses on farms and ranches from which the animals ori-
ginate permit an understanding of the soil-plant-animal relationships
with respect to minerals and other nutrients as well as toxic eleiients.
Following the Tissue Collection Phase, a Mineral Supplementation Phase
will clearly demonstrate production and economic benefits from mineral
supplementation. In addition to establishing appropriate mineral sup-
plement mixtures, methods of mineral administration in specific cattle-
producing regions are investigated also.

3. Distribution and Application of Results Phase

Experimental results have been and will continue to be distributed to
farmers, government officials and scientists. Results shall be pub-
lished in both scientific journals and extension-cype publications
suitable for distribution to farmers through local livestock organiza-
tions in participating countries where possible and through other meann
considered appropriate by the Contract and/or thi AID Research Specialist.
Publications reporting this research will establish the mineral status of
cattle-producing regions within participating countries. In addition,
publications should deal with recommendations for mineral mixturs
suitable for specific areas. Results of experimental findings will
also be presented at local in-country short courses and conferences



in conjunction with annual aud semi-annual livestock meetings in each

country in addition to national and international scientific meetings.

C. Continued Relevance of Objectives

The project objectives as stated in the contract are still relevant.
Many individuals and institutions recognize the importance of mineral
research; however, a large number of organizations lack equipment,
methods or techniques for ana'.ysis as well as technicians capable of
carrying out mineral research programs. In order to improve the
institutions'capacity to carry out mineral research, the AID-Florida
contract will continue to provide various types of assistance. Pub-
lication of the manual entitled "Methods of Mineral Analysis for lant
and Animal Tissues" has provided a systematic approach for standardizin-
sample collections, analyses and methods of reported data.

The overall objective of the mineral research program has been to en-
courage the use of mineral supplements. It is increasingly clear,
however, that it is not enough to stimulate the widespread use of
mineral supplements but it is also necessary to insure that these
supplements are adequate to meet the requirements of grazing animals.
Often farmers believe that they are providing adequate mineral su?-
plements for their livestock while in reality the mineral supplements
are extremely inadequate. Thus more work is needed in evaluatin the
local commercial mineral. mixtures available to farmers.

In addition to the problem of inferior mineral supplements sold in
the marketplace, many farmers have a poor understandina of animal
requirements and methods of administration of minerals. For example,
even though phosphorus supplements are administered to some cattle in
Latin America, frequently the quantities are insufficient, the incor-
rect class of animal is emphasized (animals growing or in maintenance
versus breeding females) and minerala are supplied during the wron0
time of the year (dry versus wet season). Surveys from Colombia and
Ecuador indicate that many farmers dilute mineral mixtures with ad-
ditional salt in proportions anywhere from 10:1 to 100:1.

More emphasis needs to be given to training people to do mineral re-
search. People with nutritional and laboratory experience are often
available; however, these people frequently need short-term trainin&
in mineral research techniques.

D. Accomplishments To-Date

Findings: The activities comprised by this research project were
divided into three phases as mentioned above and the findings will
be discussed in terms of these phases as follows:

1. Reconnaissance and Recruitment Phase

In the early phases of the program, the project included 3 full-
time animal nutritionists and 8 part-time animal nutritionists.
The staff was thereafter reduced and I full-time and 5 part-time
animal nutritionists were retained throughout the majority of
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the project. A larger staff was necessary during the initial
phase of the project to review literature, establish research
procedures and initiate contacts and research programs in the
respective countries. In January, 1982, 1 additional full-time
animal nutritionist was added to the staff in order to give
more emphasis to the research program in Ecuador and to assist
in summarizing the final data.

Mineral research information compiled in the initial phase
was summarized in three major publications. "Mineral Deficien-
cies and Toxicities and their Effect of Beef Production in
Developing Countries" was presented at a conference in Edinburgh,
Scotland and contained 176 references concerning the incidence of
mineral deficiencies or toxicities in the tropical countries. A
second publication, "Current Status of Mineral Research in Latin
America", contained 269 references and was presented at the "Latin
American Symposium on Mineral Research with Grazing Ruminants" held
in Brazil in 1976. The proceedings of this symposium were available
in Portuguese and later translated into English and Spanish at the
University of Florida. Later in the year, an extensive review en-
titled "Geographic Distribution of Nutritional Diseases in Animals"
was prepared. This review is 94 pages long and contains 451 refer-
ences, the majority of which deal with the l,:cation of mineral
deficiencies and toxicities in developing countries.

Project personnel have made frequent trips to visit interested
researchers in the Latin American countries. In the early part
of the program, active research was in progress in the Baha=as,
Bolivia, Brazil, Colombia, Costa Rica, Ecuador, El Salvador,
Guatemala, Peru, Uruguay and Venezuela. Late in 1977, a visit
was made to the Asian countries of Indonesia, Malaysia and the
Philippines. Institutions in these countries have now initiated
mineral research programs. Thailand was first visited in late 1978
for the purpose of determining if mineral research was desired.
In April, 1979, the African country of Malawi was visited ;.d a
miueral research program was established. Within the past 2 years,
the countries of Sudan, Senegal, Kenya, Zaire, Mexico, ozinizan
Republic, Honduras and Panama have also initiated mineral reaearch
programs.

During the time covered by this report, project personnel were as
follows:

I full-time Animal Nutritionist
5 part-time Animal Nutritionists
I full-time Laboratory Technician
I full-time bilingual secretary
I part-time bilingual secretary
10 graduate students

2. Experimentation Phase

A discussion ot the research prograu in each individual country
follows:
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Bolivia

The mineral research program in Bolivia was initiated in late 1976. There
are three groups in Bolivia interested in doing wineral research& 1) La Paz and
Cochabamba - Instituto Boliviano de Tecnologfa (IBTA), 2) Santa Cruz - A coopera-
tive program between Centro de Investigaci6n Agrfcola Tropical (CIAT), and 3) A
private ranch in the Beni region.

Ing. Bernardo Bauer and Ing. Enrique Galdo are responsible for carrying
out an extensive rineral experiment located at Mr. Bauer's ranch, west of
Trinidad at San Rafael in Lhe Beni. The 3-year experiment was initiated in
June, 1977 and has now been completed. For year 1, the experiment consisted
of approximately 1,870 steers and heifers 12 to 15 months of age allotted to
the following treatments: 1) no mineral supplement, 2) salt only, and 3) salt
plus bone meal. Within each treatment, various combinations of injections of
selenium-vitamin E, copper and iodine and cobalt bullets were administered.
The weight gains for year 1 were as follows:

Average Daily Gain of All Animals (Year I Results)

Control Salt Salt + Bone Meal

Males 0.241 0.249 0.294
Females 0.257 0.227 0.285
Both 0.249 0.238 0.289

Mineral consumption for the first year was very low. The salt group consumed
11.5 g/day while the salt plus bone meal group consumed 16 g/day.

The design of the experiment for Year 2 and 3 was changed since the heifers
were moved out of the pastures into new areas. The steers remained until Octo-
ber, 1979 and then were sold for slaughter. The breading season for the heifers
was four months,from September 1 to December 31, 1978. The control animals re-
ceiving no minerals were eliminated. The format for the second and third year
of the experiment was as follows:

Treatment Number of Animals Female Male

Salt only 472 200 272
Salt + bone meal 970 450 520
Total 1442 650 792

Results from year 2 were disappointing in that there was no difference in
favor of the phosphorus supplemented group. There were basically two reasons
for this: 1) An unusual amount of rain during the wet season resulted in very
little grazing area for the phosphorus group while the salt only group had a
much larger, more elevated pasture area. As a result, the salt group did not
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lose auch weight while the phosphorus group lost a great 
deal of weight. 2)

Anoter reason for no difference between 
treatments was that there was unusual-

ly heavy rainfall at a severe point in the 
dry season. This apparently had a

"flushing" oEffet anti hnth wrnin-% had a pregnancy rate of 88 to 89% compared 
to

a 63 to 65Z rate for heifers the previous 
year.

Towards the end of the second year, the loss 
of weight by the phosphorus

group was reversed. For year 3, the phosphorus group had a distinctlve 
advan-

tage over the group receiving only salt. 
Animals receiving only salt lost 9

kg of weight while those receiving phosphorus 
gained 12 kg, making a difference

between treatments of approximately 21 kg. Also, animals receiving the phos-

phorus treatment had a pregnancy rate of 
12.5% higher than the control. Research

data from the 3-year experiment is still being 
analyzed. Abstracts on the data

have been presented at conferences in Panama 
City, Panama; Santo Domingo, D.R.;

Perth, Australia; Cornell University; and North Carolina State University. An

article for the Journal of Animal Science has been accepted 
and a second article

is being prepared. From the analysis data, deficiencies of P, 
Cu, Zn, Na and

Se are in evidence or likely.

In October, 1981, a trip was made to the Bauer ranch in order to determine

the feasibility of an additional mineral supplementation 
trial. As a result of

the last experiment, all of the breeding animals 
were now receiving phosphorus

supplements. Weaned animals, however, were not being given a phosphorus 
supple-

ment. A decision was made to carry cut an experiment 
comparing the benefits of

a complete mineral supplement for weanea 
steers in order to determine: 1) the

effect of a complete mineral supplement 
on time required to reach slaughter

weight: 2) the effect of supplementation on performance, 
including weight gains

and mortality; 3) the mineral status of weaned 
steers during both the wet and

dry seasons; and 4) to evaluate the economic benefits of mineral 
supplementation

t9 growing steers. The experiment would last approximately two and a half years,

beginning in January, 1982 and ending towards the end of 1984.

The experiment would include two treatments, with 
approximately 600 animals

receiving only salt (control) and the second 
group of approximately 320 animals

receiving a complete mineral supplement. 
The mineral supplement '.ould contain

BioFos, trace minerals and possibly, sulfur. 
In addition, the mixture would

contain 20% cottonseed meal to increase consumption. 
In the other experiment,

mineral consumption for weaned animals only averaged 
16g/day. It is hoped that

the trace mineral supplements will be provided 
by the Pfizer company. Liver

biopsy, bone biopsy, forage and soil samples will be collected twice a year

during the wet and dry seasons. The research proposal for this experimenc is

found at the end of this section of the report.

The major part of the mineral research program in the Santa Cruz region

involves the M.S. degree program of Armando Peducassf. For hii M.S. thesis,

Ing. Peducassi has collected samples from the north 
of Santa Cruz and also

from the Beni. For his egresado degree thesis, Ing. Peducass6 had likewise

collected samples from areas of Santa Cruz to determine the 
mineral status.

These samples were analyzed in Gainesville 
by Lic. Hugo Pirez who hid come

to Florida for laboratory training. The Florida mineral project has been

asssting the mineral program at CIAT by providing 
consumable laboratory

supplies.
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Ing. Peducassf will be finishing up his M.S. degree thesis in June, 1982.

He will be writing an abstract to be presented at the 1982 Animal Science meet-

ings.

In the La Paz region, nutritional research has been carried out at the
Patacamaya Experiment Station. Ing. Edmundo Espinoza recently completed his

M.S. degree at Florida and his thesis dealt with a comparison of the nutri-
tional status of sheep and llamas. Twenty sheep (10 castrated males and 10
females) and 20 llamas (10 castrated males and 10 females) of approximately
one year of age were used in this study. Animal tissues, blood, liver and

bone samples were collected, along with forages and soils, in order to evaluate
the status of minerals, protein and energy. In the particular pastures grazed

by these animals, there were 8 to 10 different species of forages growing, de-
pending on the season. The proposal for cameloid research was presented in the

June, 1979 trip report and a summary of the results is found in the appendix.
Species differences and season differences existed. Nutrients likely to be
deficient include P. Zn, Se and protein.

Ing. Espinoza is now planning to go on for his Ph.D. degree. Prior to
leaving Gainesville last spring, he completed one quarter of coursework towards

the Ph.D. degree. It is not certain exactly when he will return for his studies

but in the meantime he will be working on the research component of his Ph.D.
program in Bolivia. There are three experiments being planned for this research
program. The titles of the proposed experiments are as follows: 1) Effect of
Mineral Supplementation on Fertility of Female Llamas; 2) Body Composition of
the Llama and Optium Slaughter Weight; and 3) Nutritional Characteristics of

Altiplano Forages from Three Regions. Outlines of the research proposals are.
found at the end of this section.

The first experiment involving the effects of mineral supplementation on

fertility will be carried out at the Patacamayaexperiment station. The purpose
of this experiment would be as follows: 1) To evaluate the biological response,

particularly on fertility and weight gains, of breeding llamas receiving mineral
supplements; 2) To study the carryover effects of mineral supplements administered
only during the wct or dry season; 3) To determine the economic benefit of mineral

supplementation to grazing llamas; and 4) To establish the mineral and vitamin A

status of grazing llamas during both the wet and dry seasons. The treatments

would be as follows: 1) Control - coinon salt onl; 2) Complete mineral supple-

ment administered all year long; 3) Complete mineral supplement administered
during the wet season only (October through March); and 4) Complete mineral sup-
plement administered during the dry season only (April through September). Ap-
proximately 30 to 100 animals will be included per treatment.

If the experiment is to begin with bred llamas, then the duration of the
experiment %ill be two years. Another option would be to start with 12 to 16

month old animals and the experiment would then last three years. Animal tissue

(blood, liver and bone), forage and soil samples would be collected every six
months. Ic is possible that blood progesterone samples may be taken since fer-
tility and low production is such a problem with llamas.

The research objectives of the second experiment dealing with body composi-

tion and optimum slaughter weight of the llama are as follows: 1) To establish

what age and/or weight is optium. at slaughter time; 2) To evaluate and compare
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the body composition of llamas with that of other herbivores; 3) Tu investigate

the weights of dissectable muscle, bone, fat, viscera and main salivary glands;

and 4) To evaluate and compare the mineral status of the llama at different

physiological states. This experiment would also be carried out at the Pata-

camaya experiment station and would involved 30 weaned llamas allotted to the

following two treatments: 1) Control animals fed "typical" alciplano diets of

pasture only plus salt (NaCi) free choice; and 2) Control plus complete mineral

and protein supplement to provide optimum nutrition. The duration of this ex-

periment would be one year (the normal slaughter time) or before, if a treatment

group reaches slaughter weight earlier. Slaughtered animals would be weighed

precisely for the amounts of dissectable muscle, bone, fat and various organs.

In addition, every rhree months animals would be sampled for liver, blood and

bone, in addition to forage and soil samples, for mineral analysis.

The third experiment involves collecting forages during both the wet and

dry seasons from three locations on the altiplano: Ulla-ulla (near the border

with Peru), Belem (northern part of Lake Titicaca), and Patacamaya. These

forages would be analyzed for the typical minerals, in addition to carotene, in

vitro digestibility, lignin and cellulose. The duration of the experiment would
be either one or two years.
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MINERAL RESEARCH PROGRAM FOR PATACAMAYA
EXPERIMENT STATION - LA PAZ, BOLIVIA

TITLE: Effect of mineral supplementation on fertility of female llamas.

LOCATION: Experiment Station "Patacamaya", La Paz, Bolivia, 100 km. south
of La Paz. Possibility of repeating experiment on nearby farm.

PROJECT LEADERS: Instituto Boliviano de Tecnologfa Agropecuaria (IBTA) -
Edmundo Espinoza, Juan Rodriguez and Zenon Martfnes.

INTRODUCTION: The most important limiting factor to cameloid production is
the low reproductive rates characterized by low rates of embryonic mortality
and often a calf in alternate years. In many cameloid production areas of
Latin America, numerous mineral deficiencies, imbalances and toxicities may
be limiting production. Most of the time, grazing cameloids do not receive
mineral supplementation and most depend largely upon forage to supply their
requirements. Borderline to deficient levels of certain elements were noted
for many native forages in a previous study (Espinoza, 1981).

Phosphorus supplementation has dramatically increased fertility levels
in grazing cattle from many parts of the world. Latin American countries re-
porting increased fertility rates resulting from phosphorus supplementation
include Bolivia (Bauer, 1976), Brazil (Conrad and Mendes, 1965), Colombia
(Stonaker, 1975) and Peru (Echevarrfa et al., 1974).

A study conducted in Brazil resulted in a 77% calf crop when bone meal
was fed compared to 55% for the controls .(Conrad and Mendes, 1965). Preg-
nancy rates increased from 50% for the controls to 84% when a complete min-
eral mixture was fed to cattle in the Colombian llanos (Stonaker et al., 1975).

Atcempts to raise livestock productivity in the highlands will be un-
successful unless the nutritional environment, including protein, minerals
and vitamin A, is adequate. Although mineral supplementation is a least
cost input to improvement of livestock production, nevertheless, mineral
supplementation in Latin America is expensive. Limited research suggests
that there may be a carryover effect of mi- eral supplementation and that
the major benefits can be obtained by feeding minerals only during the
rainy season.

PURPOSE: 1) To evaluate the biological response, particularly on fertility
and weight gains of breeding llamas receiving mineral supple-
mentation.

2) To study the carryover effects of mineral supplements admin-
istered only during the wet or the dry season.

3) To determine the economic benefit of mineral supplementation
to grazing llamas.

4) To establish the mineral and vitamin A status of grazing llamas
during both the wet and dry seasons.

REQUIRED RESOURCES AND FACILITIES: 1) A minimum of 30 and maximum of 100
breeding llamas for each treatment. 2) Pastures with strong fences suffi-
ciently large enough to accomodate all the animals. 3) Weighing and hand-
ling facilities. 4) Two persons responsible for daily supervision of llamas



management, sample collection, etc.; 5) Analyses of plant and animal tissues

at the University of Florida in Gainesville and some at the Patacamaya labora-
tory; 6) A supplier of mineral supplements other than salt.

TREATMENTS: 1) Control - common salt only.
2) Complete mineral supplement administered all year long.
3) Complete mineral supplement administered during the wet

season only (October through March).
4) Complete mineral supplement administered during the dry

season only (April through September).

DURATION OF EXPERIMENT: If the experiment begins with bred llamas, then the
duration of the experiment can be two years. Another option is to start the
experiment with young animals 12-16 months of age, in which case the duration

of the experiment would be three years.

SAMLES TO BE COLLECTED: Animal and forage tissues could be collected at the
initiation of the experiment and every six months thereafter.

a) Animal tissue - Samples of blood, liver (biopsy) and bone (biopsy) will be
collected from llamas at each collection period. A total of 12-14 animals
would be sampled for liver, bune and blood for each treatment. If possible,
the same animals would be sampled during each collection period.

b) Forage - Pasture should be sampled at each collection period. Two samples
each of the major forage species should be collected. Each sample should

be a composite and will be collected only after careful observation of the

llama grazing patterns.
c) Soils - A composite sample, in duplicate, should be taken for each pasture

in relation to the sites where forages were collected.
d) Mineral supplements - ineral supplements used during the experiment should

be analyzed.

COLLECTION PERIODS: a) Initiation of the experiment - January, 1982. Identify

all animals, weigh them, categorize by age and weight,

and allot to treatment groups, Weigh and record mia-
erals administered and collect samples for analysis.

b) End of six months period - Weigh all animals, weigh
and record mineral consumption and collect samples
for analysis.

c) End of 12, 18 and 24 months - Same as b.

ANALYSES: Blood serum - hormones (progesterone), Ca, P, Mg, Cu, Zn and Se.

Liver biopsy - Co, Cu, Fe, Zn, Mo, Se and Vitamin A.
Forage - Protein, carotene, NDF, in vitro dry matter digestibility,

Ca, P, Mg, Na, K, Co, Cu, Zn, Mn, Fe, Mo, S and Se.
Soil - Available forms of Ca, P, Mg, Na, K, Co, Cu, Zn, Mn, Fe, Mg,

Se, Al, N, organic matter and pH.
Mineral supplements - A complete mineral analysis.

MANAGEMENT: Management of the llamas should remain the same in relation to

disease control. However, no substance containing a mineral or vitamin would

be administered. Young animals should be uniformly weaned at the same time

for each treatment group. The dates that a llamo is kept with the llamas
should be recorded.
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RECORDS: The following information should be recorded:

a) Individual animal performance, incluiding veight and calving date#.
b) Heat observations.
c) Mineral supplement consumption.
d) Death losses, etc.
e) Calving interval.
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c) Blood - Ca, P, Mg, Zn, Cu, Fe and Ca.
d) Liver - Zn, Fe, Mn, Se, Cu, Co, Mo and vitamin A.
e) Bone -Ashandspecific gravity, Ca, P and Mg.
f) Soil - Complete soil analyses to include soil classification, pH, or-

ganic matter and available forms of the following minerals:
Al, Fe, Mn, Zn, Co, Cu, P, Ca, Mg, K, Na, N, Se and Mo.

g) Mineral supplements and complete feed - Ca, P, Mg, K, Co, Cu, Zn, Mn,
Fe, Mo and Se.

h) Other - Growth rates, f.,id ane/or mineral consumption, amount of wool,
length of fiber ind carcass comparisons could be made.

COLLECTION PFRIODS: a) Initiation of the experiment .. vJvember, 1981. Identi-
fy all animals, weigh all animals; after blocking by
age or weight groups, allot next to treatment groupr.
Weigh and record supplements administered and collect
samples for analysis.

b) End of three month period - Weigh all animals and col-
lect samples for analysis.

c) End of 6, 9 and 12 month periods - Same as b.
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Mineral Supplementation Trial

Location: San Rafael Ranch, Beni, Bolivia.

Title: Effect of Mineral Supplementation on Performance of Weaned Steers

Project Leaders: Bernardo Bauer and Enrique Galdo - Bolivia; L. R. McDowell
and Marvin Koger - Florida.

Introduction: Phosphorus supplementation has dramatically increased fertility
levels in grazing cattle from many parts of the world. McDowell and Conrad
(1978) summarize 10 experiments from Latin America which illustrated dramatic
increases in calving percentages with supplemental minerals.

A recent 3-year study at the San Rafael Ranch in Beni, Bolivia indicated the
benefits of mineral supplementation. During year 1, young cattle receiving
a supplement containing bone phosphate average 17 kg higher gains than controls.
During the 3rd year of experimentation, breeding animals lost an average of 9
kg weight while those receiving a source of phosphorus gained 12 kg, making a

difference of 21 kg between treatments. One limitation of the experiment was
the low consumption of the mineral mixture, usually less than 20 g/day. During
the first year for the weaned animals, average consumption was only 16 g/day.

In addition to the benefits of growth rates and reproductive efficiency, it has
been suggested by some studies that mineral supplementation decreases death los-
ses of cattle. In a 4-year study by CIAT in Colombia (CIAT, 1977 and Miles,
1981), death losses prior to weaning were 19.2% for controls vs. 10.5 for ani-
mals receiving a complete mineral supplement.

Purpose of experiment: (1) To determine the effect of a complete mineral sup-
plement on time required to reach slaughter weight. (2) To establish the ef-
fect of supplementation on performance, including weight gains and mortality.
(3) To determine the mineral status of weaned steers during both the wet and
dry seasons. (4) To evaluate the economic benefit of mineral supplementation
to growing steers.

Period of Research: From January-April, 1982 to October-December, 1984.

Proposed Research: Animals are weaned by age from January through April. As

animals are weaned, they will be randomly allotted to either I of 2 treatments
as follows: a) Control - common salt only.

b) Complete mineral supplement containing 20% cottonseed meal.

Approximately 320 animals will recieve the complete mineral supplement and 600
for the control.

The desired formula for the mineral mixture is as follows:

Inaredient Percentage

Biophos 40.0
Cottonseed meal 20.0
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Inredien Percentage

Trace Minerals
a) Cobalt .002-.004
b) Copper .20 -.40
c) Iodine .016-.032
d) Manganese .5 -1.0
e) Zinc 1.0- 2.0
f) Iron 1.0-2.0
g) Selenium .002-.004
Sulfur (Optional) 5.0
Common salt remainder

100%

Samples to be collected: Animal, forage and soil samples will be collected in
the dry season (June) and wet season (December). a) Animal tissues - 12 to 15
representative samples of blood plasma, liver (biopsy) and bone (biopsy) will
be collected during June and December from both treatment groups. Tissue sam-
ples (liver, blood and bone) will only be collected from animals weaned in March.

The same animals sampled during the first collection do not need to be sampled

at later collection dates. For each collection period, representative animals
from the March age group can be used. b) Forage - 2 samples of each of the
major pasture species should be collected. Each sample should be a composite
and will be collected only after careful observation of the cattle grazing pat-
terms. Samples should be taken from both the mineral supplemented group and
representative pastures grazed by control animals. c) Soil - A composite sam-
ple in duplicate should be taken for each pasture. Soil samples should corre-
spond to location where forages were collected and numbered to correspont to.
the forage. d) Mineral supplements - Minerals used during the experiment should
be used as samples for the analysis.

Schedule: a) January - April, 1982 - As animals are weaned and weighed, allot

to either control group or mineral supplement treatments. Take a total of 12-15

blood, liver and bone samples from representative animals (March group) prior to

allotting to treatments. This would represent the steeL population vs. some from
each treatment group. b) June, 1982 - From each treatment group, collect 12-15
plasma, liver (biopsy), and rib (biopsy) samp]es from the March weaned group.
Also collect representative samples of forage and soil. c) December, 1982 -

Same as June, 1982. d) May, 1983 - Obtain 24 month weight. e) June, 1983 -
Same as June, 1982. f) December, 1983 - Same as June, 1982. g) June, 1984 -

Same as June, 1982. h) October - December, 1984 - Determine the final weight

and calculate age at slaughter.

Analyses:

Blood serum - Ca, P, Mg, Cu, Zn, K and Se.
Liver biopsy - Co, Cu, Fe, Zn, Mo, Mn and Se.
Forage - Protein, NDF, in vitro dry matter, Ca, P, Mg, Na, K, Co, Cu, Zn, Hn,

Fe, Mo and Se.
Rib biopsy - Ca, P, Mg, specific gravity and ash.
Soil - Ca, P, Mg, Na, K, Co, Cu, Zn, Mn, Fe, Mg, Se, A1, N, organic matter and

pH. The available forms of these minerals should be determined.
Mineral Supplements - A complete mineral analysis.
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Nanaemant: Management of the cattle should remain the same in relation to in-
sect and disease control. However, no substance containing a mineral or vitamin
should be administered. The date individual animals are slaughtered should be
recorded.
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Bolivia Contacts

Mr. Robert Thurston
USAID/Bolivia
Gallareia Luz Building, 5th Floor
La Paz, Bolivia

Ing. Bernardo Bauer (Tel. 63218, Home 20873)
Ing. Enrique Galdo (Tel. 370995)
c/o Estancias Eisner Hermanos
Caj6n de correo 6007
La Paz, Bolivia

Ing. Juan Rodrfguez
Ing. Tito Rodrfguez
Ing. Zenon Martfnez
Ing. Francisco Pereira (Director Ejecutivo)
Instituto Boliviano de Tecnologfa Agropecuaria (IBTA)
Edificio del Ministerio de AA.CC. y Agropecuarios
Avenida Camacho, Casilla 5783
La Paz, Bolivia

Dr. John Wilkins (Tel. 36867, Home 37732)
Dr. Patterson
Lic. Hugo Perez S.
Ing. Rufo Angulo (JefeLaboratorio)
Ing. Rolando Paz (Director, CIAT)
Ing. Fileadn Vallejos Rodas
CIAT
Casilla 359
Santa Cruz, Bolivia

Dr. Andres Parra L.
Dr. Jaime Parade (Dean)
Dr. Raul Grork T.
Dr. Mario B. Paniagua
Facultad de Veterinaria y Zooteenia
Casilla 702
Santa Cruz, Bolivia

Dr. Winston Sufrez A.
AGRIPAC Boliviana Cia. Ltda.
Casilla 3042
Santa Cruz, Bolivia
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2. Mineral supplementation of steers grazing fertilized guinea grass

pastures (Panicum maximum.) in South Nato Grosso; X:iranda; Oct/78.

3. Mineral deficiencies in cattle in the territory of Roraima; Roraima;

Feb/79.

4. Effect of season of the year on mineral supplementation of beef

cattle; Miranda; Nov/79.

5. Response of Nellore steers LO rineral supplementation in improved

pastures; Rio Brilhante: Jun/80.

6. Levels -f ser, inorganic phosphorus as an indlice of conception in

Nellcrc females supplertnted with different levels of phosphorus

while -razing native , isturcs; C.PUGC; Oct/0.

7. Effec: :f levels of phosphorus .u plerientation on gainrs of beef

steers grazing Erachiaria deca%.ie-rs; i. Bar!t-irar.te; Dec/1.

8. Effect sf phosphorus stipplementation on the develorment of two and

three year old steers gra:ng guinea grass pasture; Rio Brilhante;

Feb/82.

Project Ii

Cara Inchada in bovinos: ,,orphology, Experimental FRp roduction, Geor-

graphic and Osteodystrophic Classification and other aspects. Cooperative

Project: South Nato Grosso, Minas Gerais, Goias, Mato Grosso, Fora, ria, and
Arna:onas.

Project III

Mineral Supplementation of Beef Cattle in the P&ntanal of Mato Grosso.

UEPAE Corutma. Edison Beno Pott.

Proect IV

Identification and correction of phosphorus, copper, cobalt, iodine, and

zinc deficiencies of cattle in Amazorals. UEI'AJ., Manaus .

Pro.ect V

Research on distribution of mineral deficiecies irn cattle grazing pacture.

Instituto Siologico, Sao Paulo, Waldemar Camargo.

Project VI

Identification and correction of mineral deficionciet in cattle LEPAL,

Rio Branco, Acre J.'. Valentim.

Project VII

Cara Inchada in cattle. J. Doberoiner. Mato Grosso.
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Project VIII

Determination of mineral deficiencies in cattle in southwest Goias. EMGOPA,
E. Vilela.

Project IX

Identification and correction of mineral deficiencies in cattle. IAPAR,
Parana. S.R. Morales-Vega.

Project X

Study of the causes of mortality in calves. EMPAER, South m!ato Grosse.
R.F. Correa Gomes.

Project XI

Identificaticn ana correction of mineral deficier-ies in dairy cattle in
the Zona de Mata of Minas Gerais. CNP Dairy Cattle, M. de S. Dayrell.

Project XII

Mineral supplementation of dairy cattle. IAPAR, Parana, S.R.M. Vega.

Project XIII

Effect of feeding silage and minerals on growth and development of Holstein
heifers. UEFAE, Aracaju, Sergipe. E.C. de Araujo.

Project XIV

Influence of ragnesitun deficiency on development of calves. PESAGRO,
Cantagalo, Rio de Janeiro.

The AID/Florida Mineral Research Project is cooperating vith several different
research groups in Brazil and these will be briefly outlined o

Dr. Waldemar Carargo and Dr. Nelson rtrnandes of the Biological Institute of
Sao Paulo have been cool.erating with the Aiazon Cattlemen's Asnociation. They have
been collecting sa=ples, conducting rescLrch and analyzing p2ant and arimal tissue
samples from 35 ranches in the Amazon region. Phosphorus, co.-pr, cobalt, and zinc
deficiencies appear to be widespread.

Dr. Enio Prates of the Federal University of Rio GrAnde do Sul collected
samples of native grass pastures fror four locations in Plo Grande do Sul, during
the months of October, November, and December over a period of two years. Twenty-
three representative samples have been analyzed at the University of Florida. A
cooperative mineral research project is being planned but changes in key personnel
who worked for the Secretary of Agriculture have slowod this project. Dra. Olga
Gavillon who has conducted some excellent mineral research took early retirement and
Dr. Jorge Lopes trnasferrod under contract to the UFRGS (Federal University).
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Forage ncivseu i that :.'eut s-." ,f th. [crjj, , . less than0.18% phosphorus, 5 ppm copper ana 20 ppm zinc. Forage and liver sa'--]es are beinganalyzed for cobalt and molybdenum at the University of Florida.

Dr. Jose Adalberto Gad~lha at the Federal University of Ceara, Fortaleza, andhis group plan to collect and analyze forage and animal tissue samples from fivedifferent areas of the state of Ceara in northeast Brazil. Cobalt, copper, andphzsphorus deficiency are thought to be widespread, but no supplemental trials have
been conducted.

Dr. Adilson Serrao and Cristo Nazare are working primarily with forages and
they plan to determine the mineral content of some of the forages common to the
.-.azon region.

Erci Moraes, head of the UEPAE of Manaus - EMB;WP, recently completed a studycn =-he effect of levels of phosphorus on gain and fattening of steers grazingBra:hiaria hLu.idicola in the knazon Region during the rainy season. Treatments were0, 4.3, 6.7, and 8.4 grams of supplemental phosphorus per head per day for 168 days
with daily gains in gra.ns -f 216, 379, 465, and 564 respectively. He plans to
continue this work in Roraima.

Dr. Milton de Souza Dayrell, National Dairy Cattle Research Center in CoronelPacheco, : .nas Gera;.s is studying the levels of inorganic phosphorus in the bloodof lactating cows in the region of the Zcna da Mata of Minas Gerais.

Sra. N.C. das Virgens is studying correlations betv,'Ien levels of phosphorus insoil-fora~e and goats in the sermi-ari tro:ics, county of . aua, Bahaa.
Dr. :oxon, Ohio State University, is heading up a study on the levels of sele-

ni-, in the serur of lactating cows in the state of Sao raulo.

Eco.nzmic returns from feeding .ineral supplements in Brazil.

This subject has b,.en of ma~cr cc.i:ern to the research group ChPGC/' .A,
Ca.npo Grnade.

This study "Economic evaluation of alternatives "u mineral supplc.entation ofsteers grazing fertilized guinea grass pasture" was recc-ntly published (Pesq. Agropec.Eras. Brasilia 17(7):1083-106e, jul. 1982). Treatments were: (1) no minerals,(2) salt only, (3) salt and dicalclum Fhosphorus, and (4) treatment 3 plus cobalt,cc;per, an zinc. Rcturns to salt only were 16.98 to 1, salt and phosphorus 3.27
to I and tr-catnnt 4,2.75 to 1.

The abstract of another study follows:

Sousa, J.C. de, 1982. Response of steers to mineral supplementation wi-a.
grazing guinea grass. (Tanicum maximum Jacq.) Pesq. Agropec. Bras.
(In press).

Two hundred Nellore steer calves two years of age were assigned to four exper-imental treatments. This study was conducted on Sao Do.minqon Ranch, Rio brilhante,South Mato Grosso for 336 days beginning June 2, 1980. All animals grazed guineagras. pasture (Panicum maximum). Lott were rotated every 14 days and animals were
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weighed and samples of blood, bone, and liver every 60 days.

Mineral
Treatments Gain, Kg Consumption

A. Salt + P + Micro 144 32/day

B. Commercial 130 21/day

C. Salt + P 68 18/day

D. Salt 40 16/day

Data indicate that phosphorus and zinc, within the treatments, gave the greatest
response. An ccno2.7:al analysis indicated that treatments A and B would return 26
cruzeiros per cruzeiro spent for mineral supplement.

Dissemination of Information

Technical circular No. 5 has been written by Dr. Julio Cesar de Sousa, CN'PGC-
EBRAPA entitled aspects of Mineral Supplementation for beef cattle. Thousands of
copies of this 50 page report is being widely distributed throughout Brazil.

List of Mineral Papers Presented at Brazilian Society of Animal Science Meetings,
15 to 21 of July 1982 at Piracicaba

Dayrell, Milton de Souza and Fernino Deresz. 1982. A study of the level of
inorganic phosphorus in the blood of lactating cows in the region of the Zona da
Kata of Minas Gerais. Abstract 100.

Lucci, Carlos de Sousa and Alvin L. Foxon. 1982. Level of selenium in the
serum of lactating cows in the state of Seo Paulo. Abstract 104.

Lauro, Antonio da Silva, Paulo de Figueiredo V'ieira, Jane Maria Bertocco
Ezequiel, Vanildo Favoretto and Celio Kainundo M-achado. 1982. Effect of mineral
supplementation on the development of calves. Abstract 110.

Rosa, Lui5 C.A., Pedro do Andrade, Antonio T. de Andrade, Alexandre A.M.
Sampaio and "'arta Meirelles. 1982. Effect of level of selenium orn the retention
of the placenta in Holstein heifers. Brief Note. Abstract 126.

Rosa, Luis C.A., Pedro de Andrade, Lauriston B. Fernandes, Alexandre A.1-.
Sampaio and Antonio T. do kidrade. 1982. Effect of administering seleniu:- and
vitamin E on weight gain of steers on pasture. brlef Note. Abstract 137.

Moraes, Ercide, Edson C. Italiano and Luiz C. Vientz. 1982. Effect of levels
of phosphorus on gain and fattening of steers grazing Brachiaria humidicola in the
Amazon Region. 1. Rainy Season. Abstract 156.
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Italiano, Edson Camara, Erci de Moraes and Acilino do Carmo Canto. 1982.
Sulfur, trace elements and phosphorus effects on recuperation of guinea grass pas-
ture. Abstract 309.

Italiano, Edson Camara, Eci de Moraes and Acilino do Carmo Canto. 1982.
Macro and micronutrients effects on recuperation of guinea grass pasture. Abstract
310.

Pimentel, Dorival *onteiro and Luiz Roberto L.S. Thiaco. 1982. Total oxalates
in Setaria anceps Stapf cv. Kazungula. Abstract 384.

Valle, Ezequiel R. do, Julio C. de Sousa and Saladino G. Nunes. 1982. '.in-
eral supplementation of Nelore females grazing native pasture. Abstract 191.
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Colombia

* C iaca dgam g btween tjio.Cntro do A~rcultura~ Tropical (CIAT) in

Carauagua experimnt-station enrtitled "Mi~neral Suppemnation of Breeding
Cattle ±n the Colozbian Lianos 1 in-which soil, arni'l tissues-and4~as fa

'Cte Mr~as analyze sam-
ples %era 'collected'i hedsse rgamaaye-n written up in .a die-
sertation. The dussertation wa completed in~ 1977Vand an abstract of the data
wa spresented at the~ 197ALPA meet~.ni I., uba.

Sic'M.Lebdosoekoj'seu)F~I
'Since stdy no werativ i rorrams betweenthe lria

AID programn and CI ave taken pace. oevr trip -ad~ to CAT inf
September, ~~ 191t ics tepsiiiyof mineral rsearch, 7*1-erest ini

the. mineral research area. was expressed -%by D. Carlo Lascaho an~ li cr6 .~
Work i$s now scedled to begin on evaliiating the cost-benefit ratio of ierals-

T and studies to lower the co6st of miea upeet yusn escnetoa
sources of( mierl $~ilbe crrie~d out. At Flrida, a tdn ro aeu
4%' crently orkin& on an.S.degreepoga toealate the value of bauic i

A cooperative miea reerhpormbtenteIsiuoClmin
A;ropecuarilo (ICA) and the Floida-.AID',contracthasee iffect since ,July,
1975, This is one of he most extni~sv4 pr 0 rams in any of thecoioperatin'<

countries. ~- Th rgna edrofth~eI program wa Dr. Aturo Gl.< Dr. Gil
resigned i±nAearly 197 but remi'ans ;active -in'thei program even th~ough his main
work~ i nowwith indusry4,' Dr. G~ilwasr~paeba a oA addtlional

~contact is Dr.47Juan: Salazar, who wa ver1nsdt~ r~en ax in ed; hA I ~ diiii ~
the Florid&-A1D.iP ~ : Th m - otrbtino the Florida-AID

progam h~bei toprovide consumable'suppliesand to-analyze sm f;emr
diffiultinerals.

Theu~a Juner99 C Anal Report illustrates the oxtensiveiiofWthe ~ _

Colobia~minralresearch program. 7 A larg 'number of samples have been1 col-
lamct throughout th~e countryl analyzed and-vrTiien. ,up inhIA'annual reports.
General statieones of the mineral statusof sc icreon are as follows: <

Lo laPA -The most severe deficiencies are phosphrsadpoe.
Nara appars to bea caim deficiency uet ~o ac - There, are defiiein -
Cie# of copper, phospous-and calcium$ and toxicities of molybdenum and
selenium. La Sabana resion near Boaoti, Tolima and Huila -This ares.appears

''deiciet incoppr znc and perhaps cobalt,~ and toxic Tn molybdenum Turipana,
:-,,Csib* n Mo'tns - The =aot -severe deficiency- ce opper. Caribia appears ,

to be aequatein phosphorus and calcitu but Turipana and Montilonia1 are def i
'iet. ENS Palmir and Obonuo These three locations have similar pro-.

severe, copper deficene a"s d.mrginal uinc deficiencies,$ Aniogial
the a lst:,o seabla problem.~~snjji

..,rsppears,, q a, t copper ae dUcLint.~
Takai,.peet nf ato on 'tu :of theci of-mier , spp aen

7f , 7-r c e t ei- ,o

-r ,na a rtom
ants4n ~uplemnts-whih" an, 0 5f c m.cot h



Table I. Weight gains, intake and cost of mineral salt in 5 ICA farms.

El Nus Turipana Mac:agual L.a Libertad Obonuco
Salt Salt Salt Salt Salt SnIL Salt Salt Salt Salt Salt

Comere. ICA Comerc. ICA ICA Comerc. ICA Comerc. ICA Comerc. ICA

I II II III

Number of animals 28 28 20 20 20 25 25 24 24 10 10

Time (days) 450 450 162 162 162 180 180 90 90 90 90

Initial weight 8 (kg) 208 218 159 163 160 157 163 188 189 229 229

Final weight X (kg) 328 348 277 273 269 206 219 243 243 312 315

Total weight gain R (kg) 120 130 116 110 109 49 56 55 54 83 86

Gain/day R (g) 267 288 716 692 653 274 313 562 551 921 959
Salt consumption/day/animal (g) 75 57 21.8 21.0 12.7 56 48 58 48 35 33

Cost of salt/kg ($) 10.3 18.6* 10.3 3.2 7.6 10.3 7.2 10.3 19.8* 10.3 2.9

Cost/animal/day (cents) 77 1.06 23 3 10 58 30 60 95 35 9

*This high value is due to the use of pure phosphoric acid as a phosphorus source, since the cost of this one

is too high ($80/kg). (It is possible to obtain a similar product at a lower cost).

I = Comc-ercial salt (Pfizer).

II-III - (differcnt preparation for each farm).



The 1980 ICA Annual Report for the nutrition division is 51 pages long, 31
of which deal with mineral nutrition experiments. A list of the experiments
included in the publication is as follows:

Project 1. Deficiencies and toxicities of cattle in Colombia.
Exp. 1.1. Effect of urea and phosphoric acid supplementation on annual beha-

vior as compared to commercial salt. Carimagua.
Exp. 1.2. Effect of copper and phosphorus on the reproductive behavior of beef

cattle. Turipana.
Exp. 1.3. Effect of calcium, phosphorus and copper on the reproductive behavior

of beef cattle. La Libertad.
Exp. 1.4. Effect of bicalcium phosphate, copper and zinc on the reproductive

parameters of female Bon. El Nus.
Exp. 1.5. Effect of calcium and copper on the reproductive parameters of female

crossbred cattle. Macagual.
Exp. 1.6. Effect of copper and zinc supplementation on the reproductive behavior

of dairy cattle. Obonuco.
Exp. 1.7. Xineral status of forages, blood serum and liver in the savannah of

Bogota.
Exp. 1.8. Mineral status of forages, serum and liver in Beyaca.
Exp. 1.9 U1neral sLatus o: forages, blood serum and liver in the Magdalena

Medio zone.
Exp. 1.10. Nonthly and seasonal mineral fluctuations in :ropical pastures.

The publication lists a numher of experiments which comrnae a complete mineral
supplement with specially formulated mineral supplements and also notes dcfi-
ciencie! of particular minerals in specific regions.

New research to be carried out will compare the follc:ng treatments:
1) Commercial mineral mixtures fed all year long: 2) Special ICA mixtures fed
all year long; 3) Special ICA mixtures fed during the wet season only. These
experiments will be carried out in three locations, with forv,,tes and animal tiE-
sues collected for analysis ever" six m onths. Samples will atso be collected
from five or six ranch locations which have recently been designatel.

Dr. Laredo has pointed out the severe problem posed to ICA by the increas-
ing costs of miner. I supplements. As an exarple of how prices have increased,
various prices at different times have been as follovs:

Date Cost

Jan., 1980 14 pesos/Kilo
July, 1980 25 pesro/kilo
July, 1981 40 pesos/kilo

Four recent ICA publications have dealt with mirical -,esr'h. The authors
and titles of these papers are as follows:

1) Huertas, Hugoberto, Max Alberto iaredo C., Josf E. Hanzur and Edgar
Ceballor B. 1983. Efecto del cobre, f6sforo y calcio en ganancias
de peso del ganado en pastoreo. ICA Journal.

2) Laredo C., Max Alberto and Alberto Carillo Matiz. 1983. Estado do
nutrici6n mineral en hatos lecheros de la sabana de Bogotl. ICA
Journal.

3) Laredo C., Max Alberto and Juvenal Gomez. 1983. Fluctuaciones
minerale en pastoa trpicalo.. 1. Brachiarla en lox Llanos Orion-

tales. ICA Journal.
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4) Vargas B., Ricaurte, Max Alberto Laredo C. and Carlos Buitrago. 1982.
Efecto de la suplementaci'n de Ca, P, Cu and Zn en ganado para carne.
ICA Journal.

During a visit last September (1981), Dr. Laredo discussed the forage analy-
sis program for the coming year. They plan to analyze 5000 samples this year.
The principal areas to be studied and the forage species to be collected are as
follows:

I. Llanos Orientales
A. Carinagua

a. Brachiaria
b. Atropogon

B. Villav'cencio
a. Er:-hiaria
b. Antrciogon
c. Br:,:>ziaria and Kudzu

2. Tolima
A. Arnero

a. Pu.tcro
b. Pangoa
c. An zleton

3. Magdalena "dio
A. Puerto Salgar

a. Puntero
b. Angleton

B. Puerto bo.'c5
a. Angleton
b. Cerman

C. La Dorada
a. Angleton
b. German
c. Puntero

Forages will be collected every nonth from these locations. International
Minerals (1MC) and Florida will be assisting with sone of the analyses.

A mineral experiment at Carimagua in the llanos was set ur by ICA to
evaluate the seasonal need for mineral supplenents. Some of the treatments
were not as we had recom erided as we felt that at least one treatment should
be control, with salt only and no phosphorus supplen.nt. The treatenti. were
as follows: 1) corrplete mineral supplerrent; 2) 70. salt plus 30' dicalcium
phcsphate; 3) 70 salt plus 30% phosphoric acid; 1.) 70 salt plu:r 20% phos-
phoric Acid plus 10" urea. These treatments were given to Wcancd hciferb
and the experinent will have a duration of three years.

The treatments have been further divided so that animal" receive the min-
eral mixtures either all year long or just 5 months of the wet neason. It is
interesting to note that in each treatment the group receiving minerals just
during the wet season performed better than those fed All y'ear long. The reason
this experiment was dcnirg~nd w.r to determine if minerals could be fed during
the wet season only, based on the theory that anirr.alf %!re losing weight during
the dry season due to lack of energy and protein, not lack of ninorals, and that
mineral requirements would be greater during the wet seapon when there was ade-
quate energy and protein available in the forages.



Ana Qa exermnt s ow ndirway '&t 6aiimagua nvolving four treat-~
me t 'Nti3'imal eac bt~a etsa r.as oQ ows; ) st+posphorSc

0o ~ie 2Cnro Cu 3) on Q Zn' n control +Cu + Zn.

othr-mortait-contct-is D, -Ch-art le'- at ,t -, r-~5 1
.'i;.ilav cnc6' (n'the lianos), r.0 h1c a had tremendous eperi-

asnc a wth _mnera1-relaied4 diueaseu in the 11anos- and hasan~ excellent, background~
nchemistry~ a~d pathologyf D r. Jullena has. very good saugasoa ns as' to 'what

'' ible causes o~f som~e of common -disease conditions mig&ht be' and is ~oeful
thatesearch will continue to~ more closely identif the, etiology of theue con-'
;ditions. Dr. 1ullenaxls rerks sOn fourofteephogia codtin a'r&awi
follows: f

''Th diseases' are,, in loa temnlg,1 aabe 2)' Va Infladas,v A
3) Secadera~ and 4) Path'ological (Spontaneous ractures. The impiact~ of these
. diseases 'on productivitylin the rea of the.$Llas in whc av okd
moat is indicated by th followin:A Of deaths in cattle over 0os. of age,7
,Calambre (which has a 90 to 100% mortality'), acounts. fort 4 1%; secaderA for'
112-'a!nd fractures about 22 ac'tual deaths.. (Less than 40%2'make an adequate k

recoery theall nimls wichare in god enoughrncondi'ion, ec r
salvaged for most). The incidence of' Vacas Infladas has a cyclical natur an
soma years reaches epizootic proportions wherein 25% of. pregnant cows abort or ~:
p roduce calves-dea at birth or which die'ishortly thiereaf ter.

Calambre Althlough this disease may bsenaany~ time of year, 80% of all
cases-occur during th. dry season - between December and MSarch - and 452 of, the
total anual cases oc'cur kin February (when forage calciumi and maonesiun levels
are lowest an poasuz~ highest), There i a seconday peak, accounting for :~~&
approxi~stely 10 f all cases' iiSeptember. >7

The disease is rarely, if ever, seen in calves but :cani occur in: an.1cof~7
.llge~a~ sxes. The lactating cow appears to be 8aie or ucptbl

-,thn nany other group.

Calambro has features in common with Downer'Cowdo Creeper Cowd, and Crass
Teaay (but ot Hlk Taver) It, is not Identical to any of these nor does 'it
respond to the usual treatments for these disseses (with the exception thit '

lare'.ose o ansium given intamzasculs ly have not boen tried'yat).,IVi V
h4s ase'atures both eti~ologically~ clinica'ly and pathologicilly vPery simi- ~~

lar,'o"Rhabdomyolyi s withl renal injury in man.,7"'"

Toccurreince of Cal abr appears to. require apredisposing" factor (the
p Iosibiit a prsoitbeing anialance in the ralation, K/Kj +

v a * procipitati ll acto4 whichi is usaly oe frofstress$ ubal
-sa v'u, -ome t ies- 'n'ei . The histamtne cont 'ntiof 1 sh green grass during

r 1 1 is vhe', sa is-(aAvte asowith eubirrigated 'hijs." in the
ilia, 1 " I te a'?~os.-

se n ma s y , a, ro ns eeo
The-,' psota esa, eginwit~h a irvous ,he- toa at

ri~~~ ~ ~ anta in, ,1 eemy w aaappern ,o, an
Sin may @ 'l -by i61ce £asicilaton of- he

1 tandi05
11coall n .th'rsa itsthi'uijr p
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ci~ paay.s i gia.re .aveeeln..affnotma1

bia i toctd 't £lY. At -t as poin th -~~t~ ~
t 10 da s r more .e er "to-,onomal. eT-r~arn~h~ o~

yp r .O *e\ tpo andi Ietan iot sipa's -Th' me~n aldde'd
a't naa ,,rcua

6~~~, t ,, r n,

b","0. ays or.'mr tr osetot he~araysi, lee re 4Ynd , her'on
s ~e-,a sm~an art 'aoior ±

th *~cuapetite is reduced, total anore.Nia dos' cuntil1 o~r2 das eore:

At necropsy somemle gopepcalo twrhew rear limbs,. apr more

-d ita normal but-ter are n~ lesion typical of Mil$to MuscleDsae
:obtu~ i csioally encounterre W~oc Aica2. there is found

$I n"So- rbt not allcabes::,1) necrosis (Zenker'a) of various,'Muscle , but
Ift 1s inflii=ation, anid 2)~ degenert io of renal 'tubulesi~iiih may contain

given slowly I.V anid~' rpaedat 2 houri' }tervals for 2 to 3 days as neceasary~
has produced dramatic recoveriesin a n#er of cases, soma of wich had been

"have founrd' that is,,effective.Ufrintey tde no &wor l4laWcases, ""~ ~4
its effectivenes a ppearing to very ,with the tim Cof yar&"and minesral status.

mOrte iapttlrs.n Case tva4aed in any th Qthck than' January or rTebruary are
mor at o eson a ae nial receivingineral supplomentA.,

iti a ot le~ ikely that the' reneto this treatment irpliosan abolte4 -
potasudeiiny as forage levels appear to be4-nearly Adequate most "of" the(posibly) excessive in Ferury Thsw a"b4eln wt w a
lated-u dfentcnditions ivolvinii unerial imubalances. 1

Vac Infladas (Hydrops a1'noisl Hydrops anmii?) ThsI pi'1anSfother@ disease in
whc e omal mineral mitiabolism tainvolved. Based, on the hlmted data -,4 'w'e-'

have Z acc~d so far, itappears tat the irnediate cause4 of~ this ciond'ition
nsfecrosis and, mneralization of the place.nta, i n the pregnant cow "The 'fetalW"

tssu(es rt*pobat 4  hc on) are more severely affected than the maternal
tisa8 as. The-d 4ejo~sion of calcium oxalate apparently ip'4edo circulation ba-n

twell16tsan dazo' es'u~in in acuua t ions of 200 liters or api-of fluid
t u autet (Th S can roach prop tionssuc that the weight f, th flu~id

MA I t Jt TCssibefo th Ofec~ted cow to rise), Som of the lab~ studies in-
i at e . norima a an levels and ass wIi beexlatned'below, there are~
'dca'tin 'a of-4ancor c a dfe

on -the ijit,; als ' sabortion'is-. the: St 9th nth 2 4
ma4s:at on S 8) t~

5&conito, rul 4s" is *the din&.o up to50 of
hor nB h.i sr
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E wee c can f ten, e'i reo gnid vsally and/o~by alpation as earl'
as' t o __50 monh- of gestation.; if treated a th Wiu c4 ort±s

d * conditin oa i us 6va1y resolved, and a nr'mal@ calf produce. 'Spontaneouis
e rv ~e .occiur! folipw g st*ress (sc h! tr~pr).Cstetd after the

_f~gtsaton uhi~allyAort: but atc the---esultn caf',is dead or.
a norma1 at i

Calves 'carried to term are utsually markdly cacIhectic, have various articu-
lar malformations, and show a vaiety of lesionsp inJthe iternial oas.~ V.

have aot, so far, been able to demntaenyifcouagt but insome>~~
electron muicroscope studies, there were indications~ ofvirl inclusions.~

Secadera <This. is asyndrome whichr CIAT-ICA appear tob labellng4simply
7 -ian tion'" inl their annual reprt and~ whc colpras edfndas

progressive inannn which _ttereis evidence 'of f il zres inintermediary
me taboli sm. The -following,! desription i~s 1baed priuarlyL ondetai led; o bserva-
tini of 25' cows &,lected from 'Over' 120 cases of which'6 vee, ~fe'iales. "
gsows in the course of ts develpmentWQsme i !5pom inl 4oo,.ihLbt hyper

Sand hypo-adrenoortiim. It affects cows (bt ry nin latation) 'with
greater' fvrquency ~eha any o ther g4 roup.~- Fortyi-five percent 44 f~all cases in

Scows ocur in September 40-50 and 20-25 days after. the~ 2 peak perioda 1.-of bitin
insect distress and 30 days afte~r peak interna parasit''ag production. The
insec attacks' reduce grain *time by as much as 30 to, 50%.1 Th ~kiniec

ialso cincides with the lowest annual~ level of zinc~ innfative grass.

S 44 The pathonomonic, sign of incipient secaders in, light skinned ani~Si
a44 mark~ed dark~ening44of the skin ads, mare visilueby. 1~rittle,~ dry 4hair which
tends tociv Curl~ Later the skin becomes thcend an ,oe laiiy. >5Be-
gisnnngat the same L:tine, probably, but certalsnly eviden-1t visually within: a Aik-
ic~k, isa & :apid, continuinig oss of wei~ght whchis.not, related: to appetite

~~s80 fthe cas Wmintain a-good appetite. Appr Ximately 502 of the, cases
develop uscular weaknes s wi .th 1 22 showing Incoordina io or ataxial i~n Vo g , in

therer SmeS -'02of' affected anmo15'=y ' hfow tremors in various
mus~~rtp. A al7e~mtg efacdvaralysis of the tl
oiei i s 7 ~ Only about 301 of the cases show mark*' depression anJ there are i~

the~ ones most likely to die. Ten pecn are yp~rfettableand unusually ~ner-
~Vous; an~d another 5% are uniusually dull, eame to -th ont ~o not respondin o
visual stimuli. In 8-122 o f ihi' Rost advanced caiei there is a~tomtA A~c 4

csonal case ,shows a jugular pulse (related at necropsy to &-thinning~o Uh
right ventricular wail), and 181~ show submandibular or vent-ralf edema. Especially1
laroger aniuils, the prefeal and prescapular lymph~ nod aa .4 my ba abnomually

Necropsy findings are variable, rangivg froono 41sernble gll athology
@ pob y ,ando bittle bones. (main y *a adrbs)q, pallid uslepi ' hm5osdul
depisi~ arious 0eu an or oans, thyrid &lands eithe hyetrophied or
" trohi d op of 'the adrenal cortex., Lymph $lands' ar~e frequently conm

ste * enjasts -d

a c~ @al-l mosiderin doo an oas ~~*1.5 - o

ne sapoet Z, hiva Cii~ defni e so
o fa t anosIrso 0&



f ecoye er a 0 rO nsitent xespone a.i,.n co' an6Y) to6 antbiotics antihemo*
aetdrugs v s~~or-dNg which 'hs ber 1a uo n: some areas

0astan" 6 T C*5S y. re~ eivd io the most part,- m
irs - me hi ~ha pened.-toA ).n: 6 f Col-a d sho'd

par -it]afres onse-to.bU he -adininistratloo .. elcther Co, or ;vitCIminf eihr
wasrt era a-respon 'e to Cu,

Ne e4;heless,, ome 60 to 75% of socaders case s; can be saved by removing
them froimth.e hrd, re~duci ng handligand stressi as uch, as possile, and pro-
viding them ith the beat feed and mos copee.iea supaenlpssb
If an affected cow is lactating she should be 'd i~ p vn h es
severe cases and under1 th~e best of conditions,~ the rcvr eidmyetn
fro I i>o2 mots eeeyafce nml require~ up~ to 6 onth's to mak~e
a full recovery. AA AA

Pahloi~ (Sotros-rcue Forty-five percent of all fractures
ocurinth prid un-Agust; another 20%"occu'rdlng,-January,-'and reray-yearr4  (8. 1ero% -ofune-Auul

SThe group most severeXy affected is Il to ~2 odma
t.ion); the second h ighest incidence (57%) ocusi mlsoe 2 yer popul A-
Of femals, lactating tows are most severely affected,(2#0t# of the population)
twice as anyas in dry cows., Even in h~erds roceiv gnfreechice minerisp
plementation, th nulicdneo frcues in thesntire haerd ay vary,

yerbyyear, from 1.2t4 .% About half of the fracu.re ioccuir~ in the pas- ,

trswhen no handling of stock~ is inivolved. Of totSal rctuiresabout 52 occur'
in te pelvis, 122 in th~e vertebral column and most of the~ remainder C80".)w in

th inbs usually in the middle or distal third of the Ion; bonus,

The June-August peakc coincides, vih the tollowing forage values: hiphest KA .
Ca, near highest Cu, lowest Pland lowest N (whihilsrelevant inj view of the
fact tat the carbon atoms,"uised'for collagen sy nthesisi sr*e apparently derived &
~primarily from amino acids) ' , 'The~ secondary peak, 'in January-?bur conies0
with maximum PN u and minilmuz Ca V'Alues in forage (the, reverse of the situ-

atoninJunaemAugut).' There is some'4414ence for To initerference wih : Cai
aprilwi'en always in excesg s at its peaing i the resl t ha~~rto (ifo l th

CSP atio is important)~ the incidence of fractu eains uanchanged despite

Basedton LebdosoekoJo's Cerimagus. forage analyses and X*R r'=nitos
27ctating£o cP onsuming 7.5 kg of dry matter per day ini the Llanos run'a
average daily daficit of 13 g of Ca and10 Sof P."

Aother W miconactn Irelation to minerals is 111r. Wlayne )Ulest formely~~
oA tD4V t~eh he conition of secadeza on his ranch,"L Plot&", in~
1:hilawnos. , his disease .ondition has been k#nown since the early 195015 and

~of graduaad - oi4l -osof conadition: ending in, death. both ICA
and'CAT etri-'ay'pesonalha~ee~ot~ hs ancoh do metabolic pro-

MailU e thyfon prothnpel hav.e' sgetoni tha the disease was -related
-_t'.-icki' esttioo, lea spedo 4' rbl~ mounts of money , o

s ti I as- utC Vsoo 95'd
ever yasa &I P~j o d ad o

aa no th td 5- d at hat yehar..,

*a 'pe eo~- palsl
dsd btstt
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an1lo~ n~a cP and"devoiof seeniumo ;'ith sugestionsfrom
.0 ar ata~ sl 6~4 eri ad 4 heo * tu re so that a least'.5O% oftl', ce mierl -, eeds were' et,, Sin 'uin',thi m inerau~ur r~hv
b een no secadir'a .p'robems3 ,f or two, years, Last September, however, 'afe auimals

4i~ril, ab ae Iiao v'~taxalbowas:tohg fo those. an mals to reacb. ne thiLs was remedied the
anm~ls which',a haehied, secadera 9uickly improved. Mr Miles had alogie

mineral supplaments to'-is neighbor .who 'also~ noted excellent resuilts.

Dui tQteiprac fecadera, an M.S. degree research program sno
bei~ng carried out I ~i t hie l nnsof~ Colombia by Dr. Roberto Vargas., The title
ofL the program is~ "The Mi$neral Status' of Cattle in the, Eas~ter Plains of Colombi~a :&

ad'Its 0os.l el ,sipwtthScdrA" Problem". A copy of the pro-.~'~P
posal for this program is found at~ th~e and of this section of the report.7 Dr
Vargas has now collected samples from Colombian ranchies during the wet season
(Jul-Agust, 161 and the dry season (January-February, 1982) )and plans to~q:~

Mr. Miles is the most sadamnan "Pusher" of mineral supplements Ln Lai
Amerca He has written Ttwo popular articles on~ the b~enefits of tusrslk i48>
followst 1) Hiles, Wayne. 1980. Mayor producci~n ganadera, Cart& CAnaderfa,
rebraro, pp. 26-30. 2) Liles',, W.~ 1979. Programs' par. modernitaci6n 'deo 1 I ga-y

nade~acolombiana.L araGndr aDiciembre p. 13-38.' A new artil'oV7.7
mineraZl dficiencies in'the Ilanos of 'Colo'mbia hasi recently been written by Mr~
Miles and L, R. McDowell.'2 i K p

Mr. ilois has, closely reviewed the mineral supplemientation, program andallliteratur* related to iierals in thei i)anos. Froz ivy a:eot y Zr i>
there was an obvious Improvement in animasls that7 recetved~n r Is'..~ versushoe
receivigonly malt. On closle scrutiny, 'Mrs, Miles _has analyzed: the data anconcliudedtha aimals roceiving mineral suplemnai~hy
duction rate. KThls productionrat wold-be ueasured as.1) calving porcentagej

'2) death~ losses of allle ' classes of cate pr Illulitly calas priort elwianin;
3). daily.,rates of- ;Sin; 4) average weight -o breading7 cows'*. Duig, etn
at dIAT, the statistical~ evaluationof, tje~ ecit of Axiteral iseenato
vas.dicussed "with, CIAT personnel. Thtr overall: cocluion was that minerals.
were economically benefical~ bu only vhen they had ,been f ad'for tve years$
Those of us at themeating who were not with IAT disagreed with this conclusin
sice many of ou~r sttudioi aind observations have Indicated a dramatic imsprovement

durngi th f trot year. Thar* wa's considerable disuso cocenigo their
figures were calclated r Hiles pointed otthat i calculation$ live amuh te picture for supeenain Death losses for all, Ils~so ate
pa tcuil fo calves prior to weaning,. were not included in~ CAT'sa statistics.
'-wax £finall admi ci~d that there are a isufficient. data from which to nake .o

n~a assmnts

egoil' d Is 'i 1* a~ o bs 1fv K
n~~e rtifigorl 'ad ha

-Y ~ rs 4 W th -,,,n ~ ur~ ls s a da pi g a ' res l t d i n '

p or to
-ar ~to-,,,Coo _11 4CW f j~illvi io,_0hAC
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Within the past year, Florida has had 10 forage samples analyzed, 8 of
which are from the llanos of Colombia (Miles, Soekanto) and 2 of which are
from the llanos of Venezuela (Velgsquez). The results of these analyses are
as follows:

% sulfur Season Av. sulfur

Sample Il (Miles) .019
t2 (Miles) .040
#3 (Mi Ie6 ) .068q
P4 (Miles) .049 .0515
#5 (Soekanto) .076 Early Rainy
!'6 (Soe,.anto) .057 Early Rainy

P:7 (S czanto) .OES Early Dry
P S (Sz,:anto) .069 Early Dry .072
'9 (%e.aquez) .032 Dry

"l0(&i., ,uez) .075 1%et .0535

It is apparent a .-.:re iesearch is needed to deuer-,ine the benefit of sulfur
s%;pplenentation. C.- :he basis of the anilv:,es, sulfur su *,e ~entation is war-
ranted since every -. rage value from the 1lanos is less than 1/2 the rec,-c.ended
requirement.

In 1979, an A:D contract proposal entitled "MUnceral Deficiencies Lir.iting
Cattle Production in the Colorbian Llanor," was subnitrted. Assistance in the
preparation of this proposal was provided tv Dr. David Schaer (forn'er Rural
Development Officer in Colombia), Dr. Jore, Oxlev (orrerly of the Developm.ient
Support Lireau of ;.t) in Washini-ton) and ':r. W ayls. Thi, 25-pape docaent
pointed out the need for inineral research and the c:ec:ed returns fre.- proper
mineral nutrition. It is hoped that this progromr will eventually be funced.
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Master's Proposal for Roberto Vargas

Title: The Mineral Status of Cattle in the Eastern Plains of Colombia and Its

Possible Relation with the "Secadera" Condition

Introduction: The Eastern Plains of Colombia comprises appruximately 25% of

total land area of the republic and has about 6 million cattle or approximately

25% of the total cattle in the country. Due to poor soil fertility, lack of

technology and an insufficient infrastructure, cattle production in this area

is low. One of the most important factors of low production is mineral malnu-

trition; in this regard, reports from ICA and CIAT, as well as those from pri-

vate veterinarians, have demonstrated excellent responses from mineral supple-

mentation. The few studies carried out in relation to minerals have reported

severe deficiencies of Ca, P, Cu, Zn, I and S, as well as an excess of Fe, with

mineral concentrations varying from the wet to the dry season.

According to reports from ICA and CIAT, the condition responsible for the

highest index of inzidence and mortality is the "secadera" condition. Despite

the severity of the problem, little research has been done on secadera. The
syrptomatology and pathology of the condition is not well defined, but it is

accepted by most veterinarians that its origin is metabolic rather than infec-

tious or parasitic; however, its etiology is absolutely unknown.

Purpose: 1) To establish the mineral status of the pastures ir the Eastern

Plains.
2) To establish the mineral status of the cattle in the Eastern

Plains.
3) To establish the mineral interrelationships between cattle and

pastures.
4) To describe the symptomatology and pathology of the secadera

condition.

5) To search for a possible relation between secadera and the min-

eral status of the cattle in the Eastern Plains.

Date of Research: The month of July, the time of vent when secadera is most

prevalent.

Location of Research: Six to ten ranches located in the areas where the sc-

cadera condition is most prevalent, in the states of Meta, Vichada and Casanare.

Institutions Involved: University of rlorida, ICA, Caja de CrCdito Aprario,

National University of Colombia, Fondo Ganadero de Cundinamarca, Fondo Canadero

del Meta, Comitg de Ganaderos del Neta, INPEC ltda.

Research Proposal: As an introductory explanatxo, , for the purpose of sampling,

it is necessary to take into consideration the plnce. where the sampling will be

done. Because of the bad conditions or lack of roals, lack of electricity and

infrastructure, difficult working conditions and the time of year when the sam-

pling will be done (rainy meason), the conservation, dulivery and preparation of

samples may be complicated. Soil, pasture. liver, bone and necropsy rnmples will

be collected In any cate, and fecal, blood serum and blood plasma samples will be

collected if conditions permit. From each farm, %;amples frcm both healthy and

diseased animals (cows 5-10 years old, mainly) will be taken, and a standardized

questionnaire for farm description will le completed. Two or thre necropples



'K be d e ~t~4ecaderacases, The collectioan d, handling of samples
Q1 be as f llowq:,

1)oil~ to 5 sa, ples fra different resions of the farms# Soil samples
~wuldb-col, ct.& t-the-same'-sp ot-whre foaeap e -etake.n--

2)Separate1 samples of each of' the major foap species should be tak~en.
Ths wouldlikely 1ivolve 2, to 5 species :er farm, In Zsampling the~~

aerial parts of the plants in ajed,,s c atrno at leas10
or more samp~ S~ frmec ilddpedn on the sizf. -the

Siedo with each species* coialec'te~soparstel. A foag quest.inir
~4should be. filled out for each farm w~hich, includes. the percopntage'ofeach species on offer. Patr ape hudb olce
caeu bevto of cattle grazing patt&riis It is necessary to watch< >
t,:1 he animal graze a nd hand plucka sampa to&rpreseht~the anizal.'s ditt.~<7Frm thcoposte-forage sample,~ 5 samples fromeciste ao
forageuspibiessoldb'nalzd Fo~ah SMl t thelo' 0aor 2
shul be '-Avaecii~sldbanyed Fahap. ata 20able,, $ampies '_should be ir;'driediit60 C, ground (usingstils tell,:eauipment)" and 1h'ap 'tdtE~ stainlii the sampes should be transpore t? %

3)i Blood:pasma 'From each farm, 10 sample. should be collected from ran
IKdomly, selected healthy-cows, and-an wundeterm~ne4 amounlt of samploes from~~4
~<diseased aials, depend ingon. their availability :Approximately 0 t40imOl of blood should vbse lllctcd using Califournialbletedino needlsj~<

- ~J C~>As soon as the blood is .collected, the contain~er should be tipped andSinverted, and thoio~ghly, ,but gently miedwith thea cauat It~ U
A ~ -~lithiucirat* .(202 solution)_At used# add 1/10 M11Lor eCh-10 JMl of

blood'to be collected, Reepthe sample co and separate 10 cc. The,~lother 20 cc wi1ll1be centrifuged within 2 to.3,houra of collection.' if,
K ~ is cllecteddraw off serum as soon asa u. "

111cb~ient quatt is f~ormed. For tither serum or plsaBepco n
freele when facilitiisa4re avsilabilC. T

L4iaver -,'Ton sameoV~Ilver (bos)cn ecltty~rmbth 4k-S-

i7tn d iesdnu if possiblel, at thei sam time as blood Is.coleted., SampleItswould be, stored 'In, biopsy bottles uinder retrigera- -'-'tion (or fwesiq) or in lOX> formaldehyde, ~ -~ ,--

-. 1 5) Bone -~ It possible, ,bone samples (biopsy or slaughterhouse) should becollected I tom each' ranch. B5ons samples usy~rspresent animals thst: 14

<a-re normally being slauthtered for1 local gonmptionZ' 1 atscsrpiltbonefjiand ri~ht ribs should be taken hrou ech of thes. $IS, ghtered ai lsand-Sthe seplea stripped of all so ft etsouue. Four cc fteeca ato- -

the ighat ri i cut an~d 'sli ntoha$ves ith tht' bone narrow removed-
usig aJetofdistille watert, Tvo Ca of the CenrI~at ftelf

asacrpa bon seihoud be~ t, The densiaty of al bone samples can beme s r -b wl~in Insi~ad I~wtefThe bons sample sh d 14placed~i 102 formadehyde-p ror. ab pin to FlVorida,

.6 ) ? 4 0 . o t s 4 0 1 o o r h e a n m l yt h -y i c c ads e s o e s e a v 1

I -S "-'.IS



ime v e I$ I1 bea considered valuable for the purposesof~ the
:,6a ' Samploos ill be placed i*uf fotr torua4ehyd p rior toshp

7)Focal so~las tccl. samplswill be colleed an~d analyzed for paa-

8)SNZtmtlf C * mesyptoaat9oZ9Iy Q the aicI ai=ua l 41be cars-
ful obea Acomplowexiasto o eachi sick 'nloal willbe

j ~ car-ied out and the observatlow. ecorded.
N 9) {5lod sewum aind~ plasma Mls for litnlcal and Pthologlst oudes

.. TM cc - M section 3)0.

ninerls All Fa , Hn, Cod. 0 O'N <. KOKais ad
4V""

~~~4 Lit -~Ij~~ tou. soilaaye Co No, Feee MnM Soi. isi~et~,~
B)3j-one i ash spnl~rvtf? sM g

60) Xeroe - Utpthooia~tudies ofth coUeot~d ogo1es 1 *
doneatthUnierit ?Zrorids.

'~7) F,~amces Fe@ LI1 b* analymedfor pcItes, it possibles, on t "N"N'NN'.

66c~s orshipped to VlllavleefiO' per" sseto wiy'fC4mN
f"N'lato (or CO01

8) 10al atgISy bloodNV"'e, btntcrt b 'Noba hoapava-""
8) e t n plsm hwta odl UN pN'" "No"'.""""""'' "N#N
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Costa' Rica,
_,.Scc~ 197 ~ sarch effort in Costa Rica'has been QutstandnS

*a aa n ti ' ftei *a n t o','we r e
Antvlit in- b 4 .9 f- b a aas Oara ofs the retry ,rl

..,.urveyd a Qto * earo f~ cattle and {ry cattle in Order tO determne
wch Aas wR5 uld be i~mportant for the collection of animal 'tissue's and'

for a npe. i eumber of sample haebe cllected from 371 farm~s,
priarlyby 11 Peace Corps vluntersho worked i the jprogram from Septembr,

Pacific, 2) southern 3) At~lantic nd 4)icnt a zoe.Te : ones were further
_nbs,,ounie within th provinces, dist icts witin

counpties and fars within ditricts, All 'ofthis information was coded, for

viua fam lo$nlddntedata ware the age and3 sexc of anmls asture
species and sts; of maturiy and date ofcletin l of the analyses~ hmv
n ow ee V plaed for the wetuseason and many are now being completed 'for the

The data are analyzed by stuidents at the Facultad de Agronomfa o6fithe
Viversity of Costa Ricaand are written up as part of the r'eaedge

a..is T o dae29 acriado thseshave been completed in th lineral area. ,
Asdae recompletc&, M a4rowritten up an ie oteiniiulpri
ci,,ating amers Fr 1 each particular reglon, 4 o pea,_.hiidouts ofi the
coclson redstiutdto firmers and-eninuon, pesonnel. Idiidual,.
ogreado ~lre cadidates and ch. Uiirity staff ars also~ trvelinj to ~

~specic rein'n ~ dgivngseminars on the results of the studies. 4

The. ninera research program in Costs Rica may be divided into three
satages. Th irst stage inVolvid collection and anslysiai of samRples from

varius oplnsthrughut hecountry,~ The second stage involves re~analysis~
ofsmlsadr8osssetda problems as wall as ublicition of data in~
bohxenso and scientifi publicat ons. Papers aregenerallypublised by
mineal tatus of each provinceand includ~emaps of deficiet or toxl*W, 'a r *as.
Muho the data will be publshed in the local~ Journal' "AsirpPomfe Costaricense'Y
somepapre illbe, pubishted both in Spanish and En~listh; suggestion* for K'

apra t English journals were provided.

Tho td stale of' the minor-al rieerch progra nvolves supplemuentation
tal The ovarl de ifoth ainera1 sup amnt io hs i lutrated

in'Ti I, , b*suiimetio npa' wilIi iiu of five years anId
14 . - aI~n I,., I t~ch "Vth foln 1)

s@ts wil be h of th a o~ c. zoes

61 dii o a i 44iwt ou'' a
a11 or laooreprN W
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TABLE 1. THIRD STAGE OF COSTA RICAN MINERAL RESEARCH PROGRAM

Supplementation Phase

Objective: To measure the biological response to mineral supplementation in

various problem areas of the country.

Type of Animals: a) Beef cattle
b) Dairy cattle

Experimental Animal:

I - Weaned heifers (male and female)
a) 150-300 kg
b) 300-450 kg

2 - Breeding herd

Treatments:

I - With supplementation
2 - Without supplementation (control)

Parameters to be evaluated:

1 - Males

I. Monthly weight gain
2. Mortality rate

3. Clinical symptoms of mineral deficiencies
4. Trimonthly analysis of blood

a) Hematocrit
b) Serum minerals
c) Hemoglobin
d) Ceruloplasma

5. Biannual liver analysis
a) Biopsies for mineral analysis

6. Forage analyses
a) Minerals

7. Soil analyses
a) Minerals
b) pH

2 - Females

1. Ale at first conception
2. Age at first calving

3. Birthveight of calf
4. Calf mortality rate
5. Weaning weiSht of calf
6. Conception rate

7. Fertility rate
S. Calving interval
9. Complications at birth
10. Milk production



so

TABLE 1. (continued)

Location: Three representative farms will be chosen from each of the following

zones:

A) Central zone
B) Dry Pacific zone
C) Wet Pacific zone
D) Atlantic zone

Duration: Five years (1980 - 1985)

Personnel: Jorge M. Sanchez
Emilio Vargas
Juan Coward
Carlos Jmenez
Marta E. Li
Carlos Campabadal



TARLE 2. MINERA. ANAIYS.S OF FOVArl-S IN COSTA RICA (WET SEASON)

No. of ppm

Province S,1mpl5e Protcin C.i - I. Ct Mil Zn

San Jose- 81 18.02 0.214 0.252 0.183 2.61 196.05 12.54 56.q3 29.81

Alajuela 367 10.04 0.814 0.13q 0.134 1.48 319.29 5.94 58.81 16.44

Cartago SR 16.38 0.244 0.199 0.166 2.60 337.51 11.05 75.76 28.43

Heredra 36 13.71 0.311 0.238 0.214 2.32 224.63 8.01 182.01 31.13

Cuanacnste 539 7.61 0.734 .1/49 0.114 1.18 175.34 3.11 21.28 9.81

Puntaren. 228 8.23 0.227 0.155 0.107 1.11 168.56 2.81 42.90 11.60

LinCn 159 9.81 0.136 0.147 0.137 1.20 1103.114 11.30 220.4.9 28.67

PROMED1O 146s 11.97 0.161 n. Is3 0.155 1.79 360.65 7.82 94.03 22.27



TABLE 3. MINERAL ANALYSIS OF FORAGES IN COSTA RICA (DRY SEASON)

Nn. nr

Province S.1mp If- Protein P Hi ".. CIO Mn Zn

San Jog 81 !6.01 0.235 0.099 0.280 14.06 227.99 10.29 73.26 32.86

Alajuela 391 8.96 0.203 0.101 0.180 1.99 313.32 6.55 84.22 20.58

Cartago 65 14.91 0.197 0.126 0.214 3.43 277.80 7.49 142.04 33.27

Hereot.s 20 7.54 0.196 0.151 0.178 1.35 125.00 5.00 103.50 16.00

Cuanacaste 521 4.06 0.271 0.080 0.139 1.08 213.44 3.23 3q.71 23.51

Puntarena.s 192 4.97 0.2147 0.102 0.142 1.42 258.79 3.3(6 89.21 36.69

Lin5n 62 8.14" 0.205 0.110 0.243 3.10 523.78 7.18 199.10 30.80

PR*t(EDIO 1315 9.27 0.222 0.109 0.197 2.35 277.16 6.16 104.43 27.67
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TABLE 4. MINERAL ANALYSIS OF BOVINE BLOOD SERIN

No. of mg/QO0 m!
Proxince Samples Ca P

(Dry season)

S:%- J',sv 84 8.46 4.32 2.62

;.1j 407 9.32 4.72 2.73

C.r A.,o 66 8.47 4.39 2.43

L. rCLJa 12 8.63 5.12 3.44

:.n alf c 645 10.88 5.27 2.74

-ntZ.LnJS 214 10.91 4.99 2.99

Ii-7. 123 11.45 6.9. 2.89

T ro-e-dio 1554 9.73 5.10 2.83

(WC'et season)

San Jc.t: 81 10.34 5.02 2.26

Alaj ue 1. 369 10.84 4.63 2.42

Ca r t n:.c- 66 10.19 4.99 2.27

He rc 1a. 34 10.59 5.62 2.37

GuanacasLe 519 10.37 4.85 2.59

Punrit r.a 253 10.34 5.60 2.51

Lim 163 11.29 4.65 2.9.

Promedjo 1485 10.57 5.05 2.49
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TABLE 5. MINERAL ANALYSIS 01' LIVER TISSUE

No. of ppm
Province Samples Fe Cu Z n

(Dry season)

San Jos6 136 276.F7 121.70 4.17 101.02

..lajuela 166 268.06 96.50 4.72 106.20

Cartago 10 127.88 59.40 4.31 63.64

Eeredia 7 175.28 34.66 4.14 79.71

Guanacaste 102 256.17 122.85 4.39 102.15

Puntarenas 20 374.89 59.19 4.16 112.97

Lim6n 3 199.33 167.00 4.00 162.00

Promedio 441 239.78 94.47 4.27 103.96

(Wet season)

San Josg 62 254.24 225.24 6.69 165.50

Alajuela 42 392.49 72.83 8.22 152.57

Cartago 25 226.67 258.83 7.38 235.9S

Hcrceda 5 419.20 69.00 8.60 89.40

Guanacaste 54 209.91 156.93 7.04 17E.03

Puntarenas 18 227.81 331.54 6.85 133.07

(Limnn) -- --.....

Promedio 206 288.39 185.73 7.46 159.09



a a 14i,,f;'ape f.t~o' v 0a 1d Was
rh s meas~~on Th r eac ofii thAO e po in.

800 7 cpjea'n '150~ f~',-a 11 ;. Al Carao eredfw'
tt Ii* teoutarennst an e~ iv~ee t al tCu~ a Q wol indica e

tht~ _ms -f cenciae'l es I .t Pln .nssupoe fL an es-di 1hs'"oraseconcetrations ofE lowvit ch. p ifu~at~res y

TableW 4 prestnts blood:-data averaes~ for calcium, phosphorus,'and ,Mtnesiam.
>A high p~ecta;* of aimals' areodeficient in phqphorus at, ci ndtcated by blood

phoshorus valutsr Ta~ble 5 presnts liver miner~al concentrations. Liver copper
an incconen-.atons were low fo somei'regionsu and fam~s.

Th prdominant native forage in Cost& 'Rica anid throuphout Central Mnerica
as wels Hyarhena rda Thi forageis not orly~loin dnera.s bt in

i protein as 'well- _,Lokn at amnthly-report of foaeaayepoei con-
contrations of. Hyparrnia 'Edtfa'mpleua varied fro 2.2 so,.approxl~ey7X
Seven, percent is often 2considered '-ii ca pecntg ITro*,June to November,~<
-te ora;* protei is pproiitly 7; however, tho ?Cst of the 5yea, fosg

proeini sbalov Ati level.~

For th e twio years a. stoui.effotlLbaade to publish the-data
fuindsro $5000001year to assis: ithconptor and publiratien cost. since 2;;~

197, oly liite nmbe~ofconumalesupplies have been provided to the
-Costs;~ Rcan progr.an in 1981, the -piojec t did provid a, undsfo lngo 'Emilio,
Varga to attend7''And pro en _A aia dt t the ALAzeig~l isD=

0 . 4134 1
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,Dor Dmncan Re ublic

t' heDomnhcah Re pub I1 I~ua c3 1980;

r$pogra, as invoved'v''or , ''soca ted wi t',tBeN , e c prgam
tl n -txo Je az e esear 4 c -ro osa oa n
* rte ned4tth a en oU thi 4etctIn of-the re por.-

rhiesarch con u ted by I g. Jerez consiste~dof collcti~ng samples for
enra ranalsi fa trom ra nches.1 heaerreo fth Dominican Republic.

v .ris the u~er of 1980 (dr, eason:), The datal ha! no been analyzed and the,
thesis 11, 'be cozplated in March~ 1982. Deficiencies> o protein, phosphorus, &

:copper ad zicvere found.

Pln for a =pehansive mineral~ research programn in the Dominican .

Ropubic-re bein; cade by. the Ministry of Agriculture., A list of needed
eqipment and-supplies for mineral resear'ch has been prepared. As part of
tzho overall~plan, & laborator technician, Gladys de Batista, was trained in
mneral reerhpocdrsti past fall at Florida.

A mneral suppeentation experiment has,,been set up not <too far from Santo7<?
Domingo. The Fl rdaminera project is helping ou~t with mineral analyses of
sampl4es related mth~is experiment. The prt cular experiment was desSgned for
a duraion of two yars one of which has areay~ passed. In this ex~periment-
a, total of 300 breadin cowswere divi.ded up into the following treatments: '

1) Control no suppleeontation; 2) Mineral supplementation alyear; 3) listQ<§1
season supplementation for six months >only; snd I4) Diy season 'supplementation-
for'six months only.4 All animals will2 receive ctlasses and urea, during, the
dry season. Wfith this particlar dositrn, th~e animals are~ divided into two
tota grup and pasture rotation Is usod,_Dulng he dry: season$, the control
group is pastured together with the wt, seson, s~pplimentat Ion, groupt while
all year, supplementation and dry season supplemantation groups, would be'togs her.$i
Durngrhe. wet season this combination would changO so that the, vat 'season sup4~

plmntation Sroip. is with the all. year group and the ~dry lsson and the,:-.onrolA
troups ~oether. All animals in this experizent . receive combinations of
molasses and turoardurinS tihe 4dry season. There is aCfour-month breeding sas~on
that lasts from My to Sept:ember. '

14 4 
411.
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cina o Ins tiaine rpaur (~INAP) inv Ecuador, Th min on-

cent L'~n, ngWil'onCoalo ad Ig. iel ProsAoi $thet)@ highland4s region
ofQuitoanwihIg no Anne in th. tropical region heaquarteredat

Dr.,1Qetrge Eliot.Chief-of-Party of .he Florida conractistatioed in
' itQ; Dr.1U Elihax ben orking In he dairy section at 5aoita Catalina. His
general responsibilities have: been to asst rss"Tchers Im i~provin' tile ,eneral
repoductio of~ tW, da-inr ard i the quito region.' In'January, 1982, Dr.' Ellis

ned: he' ro ids AIDralrsearch' prosram. He. will be stationedin quito
untlVjuet 192 adthen" wil, be, located in Cainesvi1le. :t~ I t h~D~_~i4j~

Il b r iij I tO station-d inE Z u'dor, .vill be able tosatinulatt& the mineral '4
~fl~flPt UTrna *inPQx to'

Inth past, wnfortuataIey, the mineral rsach pVQVrog~~ not pogase
vel)~~~~~~~~ ~ d ,b 4*s red duie to_ somee~fi'usane.I o~ ae

the h ad of the mi.r esearch protramn in the ?ichlinu area, was killed in,
an atomobiloe &cidente Scondli, 1 M.S.. dagrae.research propau splanned for,
Ing. ~Te1oi )$*rvis~wssscancelled.W Thts, program:-was: to Include, colleting forage
and~ tissue samples ifn diff *ente-regions vihor*-mineral, problemwoye' suspectod. j:

Unfortun~ately, Ing JHervas 6no 4~ vion a TOL 3aInat@ n an4hee
for@ ~ ~ wtto o Xi .S. dgreelat Michigan State.
~A tird unfortunate setback~ for th~e mineral research program wasth can-

jcollation of~ thati teseareh tolhave beoencavridd tbylg JriOIav.
jThis aeposado degree thesis wss 1to be Ontitle'VIstadoninaral doV aad' n

o'tuns4 rogiones do I* provincia del Chlaborszo y~jungurahu5'.e 1he: locations
ofthis researchin thattwo, Pr ce e.t bsi as 1oj.PIl Armb.to,
Piiiaht'in, rbn Quimaiag'Tunshi,1 San Juan, Col~ibo': Palnira and, Chunchi. A<A
copy of this research p~roposal is'i lutdedet th4 ed of~ti portion of -tho
report, 'The restarch wa54 to Ivolvs.-ompiinsrthe c~mineral statuv boitweenjS'row- 7
ing'apima1l tq 9innths of age, bulls V. 3 years.,of-age, anCActatin9 cows.

'No t~m. ac 0 ouldbe stuied, inech of the 10Odoilp t d lcations. This
SVould result in 30 bloopd saplos per farm -and a total of 300, for the onttre7
Study. Three forage samples, Oerform would also be collectrd.

A number of suggestions, had been nade for improving the aprmn.i
had boen sugjgested that 7fewer areas mi ht be 'sampled 'and that they be smpled r4

,twicelduring the year - itqv*rds the end of the wet and4 towards th~e o~o h
dry seasons. 41I vat also proposed that nmers mig~ht be reduced by coapriing~i
the jtitW o two laisses of aniusl. versus~ thr.e e 443, grwin animals vs
O cta4in animIals$' Z AI~ also- felt that the &ges of the goiganimals should '

L.b omewhat* olderand more uniifor's. The disadvantages of using-blood.4 ea
* &to,:h sca oU car ti.mio'Ishaoben noted ooedain

A, o"'sn ca ics-sil s ee t ocollectedto detarmineparst counjtsas
t *,,ras d too at the faces

r4



it i hoe bea to ~ he Crjlaepri wl e reativaed t snerstn

Tho general plan of tepropoedreearch s to collectliver, blood, foage,
soil and feces* .azples froW 'pproxitoley 8 to1 Wbeef 4ti.tars, inEudr

Thr.~~ions are being considered: one. is 91 -,uyo., which' lip' in the ~*r
rationnea Lmoncoch. The second ossibdity $.. n tche st~to of Maabt

7 the notcoast of Ecuador. There arve a.o possibilites, in the eastern' and
western chain oftho'Cordllera mountains., > ?the e"Stern chiin'noa the* city f$4

~f~l*~ sverse elniux. deficienc~ ym o. have, benosrVed eie
with~ whte cscle'diisse vtich were, unable to stand have been reported in
the area,. locsted4* 15 south of, Quito. An additional area in th esern
chain of the Cordillera is" Approximately, 20k Am, southr of Qutto# ~. t~his area,
the oppojice problez exists,, '4th solonlutm~ oxic plant. of the 62gelu-snus
beIpg noted, , Dr. C. H. )Iifa ep~ )1s oud acute ciical whito~usci~&l,#e';<
a$ltht atbuWlcal as' (anado de Lidis) and JIlsteing pastured around the <

bass of M(t* Caystbe, Dro $ulenax aoted, that by injcting the, cows proumparctu
and calves sfter birth vith seleni= thprbe selmned

S In the Quito eIen, Udine toxicity is covaidetred a problem. Ioin text-
~city resulted frou tavmeruseiWag over ten tims, the: recomepdedionerur-

Monte ~ ~ ~ ~ ~ ~ ~ ~ Ldp insfe nohr'rblsrlae t ciyva h
of the phosphofrus-suppleaent, triple superphosphate.o as the only source of ph*$* A~
phoras; for Av stock. This tortillaer phosphoru is, vry hilhn iutl d Arm ,~i
as aresult.fluosis oblems. have been observed. It had benrecGOVpdod dhat

trile tiarpoopat be'ruedand ase result- $oil farwre In th. area eret nov 0tuf-

f~. fering from flAorosis,. In the case of the herd at 1 Snta :Cstalna.' four 'years
were required for the clinitcal silts to become evidetot Those antuals af fected

~most severely are. yearling aninals.1 The .so coon clinical .spto W4anss
4resultinglr' M , > ~w 07 -$2:48

at imsindicated~lov concentwcions, of Cuo :0 AM Nn. to one, of~ the stidew
theet#data Indiuced tat manganese- deficiency could bea Apr oblem. CatW i '

were compared In sitnesial aqsvf aee nuaidtSh and Vhbi PeIIt ' .le..

problems.7 The' .learost dif fivncl Uas that armnwi IeIro1 ctive

Th NutritionLaboratory~ at JKZAP has beA iterestedIneautgmirl
.u~eets as ~to t ie )55~ ineo @ to":4 on the basis o
stheisw heairs sted mblys vaf -utn orat 0mhe aaa ~ve

pa& au lcheras" (Mnea HIs to for Duir Catt ~Ti Vas tte by
2soHevsand AM doeIs orre~n cnained 10 ftorto ontesieo

il laton o t eir 44to sua te M slt Uof .h-aayse In

ravulot ntur'v usjrtt~ofther~uts.A teatvan

__Wdd44lkr a- ' dnt 'ono_ h'sa t UMo htorw ni
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~DE1 T U RAW

La e ~~ni~nTu rie14onales .pue*en ocurri e n, cas iua~l r ea
a2..om IV~ dd * n ns ma dual c~aea F

19 8)d 'c nue laindustiagaadra n uchas, rag ones de Amirica
Latia atS 're st-i gida por defciencias, dosbalances y i

Los mismos autores sef~alan que o ha notaodfceca eo
do inraeon c~asi todos lo afo de Am6rca, pero, no existe suii nteo

~inforici6n sobr* la exte.nui6n de las~ Sreas afectadas. Incleya x alEuador
entre los pafs.,. afecado coficnci do (6sfro, azufre yyodo, y posuL
bles excesos o 4deficienciss de *selnio.« .

~Enal pats, )i*rvas (1975), astudi6 ls concentracionas do macro y micro,
mieae' nSnd bv n a a Vlle do Machac1hi. En al cuadro 1, so pue-

deosrar qua lias concentrac&ini d hero znc an vacas aparontemente 7>'
normales y con roblema reprductivos son zayores quo las consideradas nor-i
mnales por Church (1971), ientras qua~ los,-valares, do manganeso son =As bajos
an vcas con problea reproduictivos. Eseoiiace sospechar una posible do-
flciencia~ qua puade afetrl fotldd

Wilson (1975), anuustudiot realizadoxan lotpramos e tcaz 35
y 4200 m~~.=) determin6 concsntraci'ones altos ds~calcioo uSgnosio,4hierro.
Y materis or~gnica an *I sualo,A bojas do~ f6oforo y mansaneso y norrAle~d
poaicobra y zinc. r

cobslto Y zinc y contenid osnormalss de vi.,Lsagssdlsur
sangufnot ncrn vaoe ~altos qus los encontradoo asnival d*l mar.
par& sodio, potasio y hierro, valor.. nomales para magnesi6 y niveles mis

Kbsjos qualo datorminados~ a aititadua baja. psrs cAle (c'uar, 1)
II.4 J-4 * .I> *C '* - ,

'L- 444ecad rdclo ocrsylcowe aso aa a

tasa do 44dccd asg4ifuncaa an grnvsnw o~an 4ic

Its ezidcinis do p ducnt d supleentcf par&ch. ire& 1a essja. i. ~-

a &s doProdicnda Ch~niborazo.n ra~unr~prl cl
,,s2t' oaluirnteo mpa~ralo61ss d minorpal: del gnado an te defreb. or

site 1 o d rodL as * douinuve esa vochunsoo t do
ttf Y",4

i Al~

0A



Cu-iro 1. CO%'-ENIDOS ME MINERAIFYS EN SIF.RN SAN.IINEC D. CANADO !isV7NO ADUILTO

VWiores Normalies (Hachachi)
C!ircha .tWil-on K. Ilerva; T. Vac.1'; con problemas

(At.cazo) Vac.-is normale reproduct ivas

Concentraci'n v/II00 ml rI;;/100 ml mr,/100 ml ml/I00 ml mg/l00 ml

CALCIO 9.0-12.0 8.5-12 8.7 I0.14 10.40
FOS 0R0 4.0-9.0 4.0-7.0 --- 6.32 6.40

V,.G ES 10 1.8-3.0 1.8-3.2 26.7 2.32 2.21
276-322 290-375 374 347.3 344.8

I'OTAS IO 14-18 18-25 381 17.19 18.60

Concentraciin vg/1o ml uR/100 ml or./lO0 I v./100 ml ug/100 ml

100.R 100 70-170 ---- 99.9 95.35
!IIRO i 0 2CfO-290 1235 31R 131.1

ZIXC RO-120 122-284 ---- 127.45 131.7
!LWNCANEO 2-3 ?.2-2.78 2.39 1.17

SEI.FYIO 420 --- ----
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3). Estudiar las relaciones minerales entre el suelo, plantas y animales.

IV. HATERtALES Y METODOS

1. Dos haciendas ganaderas por cada una de las siguientes localidades:
Pillaro, A:7batc', Pilahujin, Urbina, Guirniag, Tunshi, San Juan, Coluribe,
Palrdira, Chunchi.

2. Sangre. N:uestras de alrecedor de 20 v.1 con rinticoagulante para ex-
tracci6n dv. pla-uma. Analisi!; de Ca, P1, Mg, lln, Zn, Fe, Se v Cu. 10
animiles per Frupo en caea hacienda. 30 tzuestras por hjcienda. Total
600 muestras. X&,'Qtodo-, dcl tDpto. de Nurricio'li.

3. Heces. 10 =jestras ?or cadai grupo de anim~ales en cada hacienda. 30
Miuestras por hacienda. Total (00 rusta ptra ant'iisis de parasitos.
Ngtodos e.' ins:ituto \'ctcrina-io 1.%'.E.

4. H~gado. %.-atro riiestras p,-ar locail Iid. Dc-- de vacar, lecheras y des
de rmch'., Ce do's a res a-. Tot.11 400 r~uestras. Las inuestras sec
tcmare!i eT-: log ca:-.alcs. Ptn~iisis de Cu, Se, Fe, ::i M',. Las mietbtras
se corst7'a:.Th en t'tld.con forinol. flt.'o di lte.d utri ci6n.

5.Suel. -1res rmuestras por tiacie'nda, c-) lo-, pcotrt-rt, dceide e!'tfir. cormien-
do los an.:nalcs die c.-tdl F~rpo. Total bO inut-Itra!,. AiiZflj.si! completo.
Mktodos del tVpto. de Sec~

6. Forraj e. Tres r-ue!;1 ritt por ha~icn~a (IL lon pot ro os en lwOL qute I.e
hallQn lof grupoE. Total 60 rwue -tra.- Cecir.LciUu bct&Enics, huredaid,
cenizas, proten~ra, fibra, Cat, P', Na. K, MF, Fc, Zri, , :, Se. mt t-
dos del Dp!'-. de Nutricio'n.

7. Registr's. Se nintenera'n rtg~to.individ,.ialt. por hi.icitnda con in'-
fortaci6n sobre la 1ociilik~d yvoj-r'i ica y ;'olft ica, pro-piutarici. C,.-

tensi~n, etc., s'eg~n fon:.ularic adjunto.

A. Factores en Fstudio.

Local i dade;
Haciendas~
Grupos

V. PROCEDIM112NT

A. Tipo de dlieiio:jcrarquico.

B. Esquerna del anfiliu'is estadfastico.

J. Sanure >' hrces

F.V. G.L. C.M.E.

Lncalidad (1-1) o + ago(L + aghZ1A2/(t-I)

HaciendA/Lcc. L(11i) oi+ ago2 11(L)
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2,Concntracion de mtinraii n es .u.1o.,4Ztgodoe %8.rri. .ntU.1s

3 . Pa:Ssites a *la£s h*ces. Yoodos do anglisis del I.V.E, Iituto
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All, l
El. Salvador

_ e-T4mineral-re search -program -i-El Salvador--was-oz lo -i- t t ing- Itar). te r
Tb tm16ttu 1979~ considerable progress was made.. Dr Ferdinando

Perle o h M of ilture (Oansarga) is lchairman of the mineral
rresearch progr am. The mnor4 ?esearch program isi a cooperative endeavor

Oander%a~and the A....i. oE ii, alvad.or, ins F1 r3.G-AID pro-
$4,000.00ora fo hepr

~gram provi4dd 00,O per year for tour yesa r the puchseI
tory supplies, Ganadta had theresponsibility of collecting samples from
vaiu am thogo',Cntral America. :AMayssaro completed 'by ,personnel

~at the Unrsty,,of El Salvador. Someiof the mwore diftlcult inalyso.s'uch as
1Z, caboat an molybdenum have: bein,,complated at Florida. There hay, been,,two -

laroida tachniciansa.'(on*' technician,:twice)"who have come to the University
of Foiafor 'training in mineral'research techniques. -

In 197.7 and 1978, tereerhoanzinsofGansaerla and the University
of El.,Salvador dedicatod a cons iderabie port ion of thoir resources to mineral~

S-research. As many~ as M4-2 years have. been: put into this program in' the
Fca #ndar years of 9771'and 1970.'_

-,'During 1978, ,foae bod and liver sample. have been tuken from -12
K ranches-durinS both the-wet and. dry seasons. _During each of these-times :120

li2ver biopsy samples vere collected without any dtf Icultles. ,The general do-~4~
sign otf the Iexpsrint :was to collect samples, from 10 farms wthich: had traditional~~

manaemet, her~nordnralsupplientatioh existed and 2 ranches which had good
~ -management, including the use of mineral supplements S amples were collected

both' during th e and dry"ssons and from 2 clsse~s of' nimsls*-< The 2 'classes---
-~of animals repxesented young &%duals a 4ed I-I ieavs and cogs, J-5 months in a-'. <

Inanother:osrwt liver and blood samples were collected from a
>slaughterhousas located: throughout''the country*~ The'se,,Bamples wore analysed ----
-o the, typical ierals~and repremented 'dif ferent: classes of animals, -some "~

o te aesearch' data, was written up in an abstract and published In the 1977
~ A Kp~ocedi s ltigs F the anslated title of the' abstractva 4 "mineral

statu~s 'of cattle, from, Rlaghtirhouses Located Throughout tl;Salvado .: -A
second a+bsitrstowthis work tvics entedlat the 1978 AmrIcan Soctotyof' -

Anma Science meatins guSoma ,tthe data us$ sttistically 'analysed I-El1
Salvador and the reainder vat sent to Florida for'statiticlealuation.

-' ---

Some of the major conclusions from~ the data was, as followst s os--o-
r4~ForaSs phosphorus levelsaree very low, ludicatit. a deficiency; however, ths
5Ar raltiel high. Ti Is 4con s steut with other studteso~ due to the prob.,

S i .. dj h rus +a+es vh!c , n some cases

lo 1,q stn and hin, 1 bl6oo amples, io to arationjo the, plasma ''+

fro t~ vhleblodo Us Lcusse4 variu tostohlA14Iw i,
poblem so ta better sae s .C2iii be collctd -in the, tufr. Evntog

genra boo phporus ll wee hhr than weould boex~pected 11#

th:,F evalt uatrL adeolboee, rant a

the -fi -'tie fo&* -

've + -o++++ f +++ ++ +++++a++++
+++:al M+ ++++++jf

.. .... Xt'+:+ + jt++Q ++e+++++0
Put,+ a+ + ++ O ++ Copper+ W N

..... i: i + ++++++++++4-1+



Deficient levels in both forages and liver samples indicated a problem with
this element. Zinc - Zinc liver concentrations were not particularly low,
however, forage levels were extremely low, ranging between 13.7 and 39 ppm.
The majority of the zinc forage concentrations were less than 30 ppm.

The last visit to El Salvador was made in June, 1979. Due to severe
political upheavals in the country, including closing of the University,
no substantial mineral research has been carried out in 1980 and 1981.
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El 'Salvador Contacts
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Q srd a A Embasyf ~

San Salvador, 11 Salvador 1~~4*
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Dr Coetn Antoni Kirdn4, (Mailins address)
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San Salvador, El S&4Ador~ 4........

Univeri&ddo> El Salvador 4 4 44-4,44

Sa avaoE Salvador .444<4
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Do4r.44to do Esia 4 4 ...
4
.4ic4as4

.4vs~ 4V4Salvad.
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-r-, A 41 ilsonRays

a4 4.4
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Guatemala~

The mineral research program' in Guatemala~ started in.January, 1975. The

charge of the mineral research program' and tog, J.' Antonio, Flo s ani H.S,

INCAP was Vo i Thelid-I
graduate from Inofultime ontheprogra .,Thel
had provided_$6,OOO per year for,31years to the program;, this. money had gone
to pay the salary o~ng olres. At theeand of 1978, INCAP picked up the
salary for Ing,;-Flores, Ing. Flores and Dr.e Cabsxass along withDr. Ricardo
Bressan4 Ing. Beatrts )lurillo and students from. the Faculead de'Medicinar
Vateiinaria y Zoologa of the'University of San Carlo have been active in
the minerl rese1march program.

.:Unfortunately, due to, lack of funds, the nutrition program at INCAP has
been greatly curtailed, with no',active mineral research for the past 1 1/2
years. W~ring' the previous threaeyears, IZICAP had been responsible for generat-
ing ,quite.a bit of research data. ' uch of 'the, research was carried out at a
large dairy Ad beef cattle w'anch near Sonsonate, El Salvador. Pastuare data
from this ,ranch indicated that Cap Cu0,0 Zn and-Co were -inadequate. 'Forage Ca
concentrat ions-1at most samplings were ,f ound to be lower than, P concentrat ions.
Soils in the area were found to' be, less acidthin 'in many other, areas$, having
a p"t of approximately,'6.7.J Some 1VvaluesyVere low, and blood P, concentrations
were found~to, be lower in the ,wet season. On 'the contrary, Cu, concentrations
were lower in the dry, season., During the, drys.e&*son, 60% of the dairy: cattle
and 20% of the beef cattlelhad low blood Cu concent'rations. Stood and'.other
"tissue mineral concentrations could be misleading since animalo on this ranch '

were 'receivng mineral supplements., '

in's second expeiriment at' this ranch, a 'total of 456 samples were' collected, C

including 'two pastures (angola and Stargrsss, paddocks and two replicates) and
three soils. Z nr addition to minera Analyses, dry matter yields were aLso deter- -
mined ~ a s &$carotene and blood urea. No Biopsy samples, have' been taken and

animals havebeen evaluated as Vto the different stages 'of their lactation. '

KiK< In Guatemala, beef cattle and sheep producing regions of the country are
a ~YLowly, be*ginning to'be evaluated. 4 Aalyses from pastures on various- farm$ have

indicatsd deficiencies of Net Ca, PtC and Un. Hineral research data is being
colileced from four different locations wthere beef cattle predominate. Samples
are being collected twice per year i(during. both the wet and dry ssasons)# These
rations are all ' 1oated on the Pacific coast. The main deficiency Is Ps with
Nag Cu andf an lso. in low ooncentrationss CA is t'lgh in forages ini this zonek
Which i in contrast, to the area near Sonsonateg 91 Salvador*

On far Prmth acitc#. tegon has ,hid obvious copper deficiencies,
'with low tiseand, frae sconcantrations 'comb~ad with the clinical signs .of
1hai~r color chngi.Svrlyer p coppr, sappl ementattoln had been gi'ven'
/to cattle on this iran wit 'a dE' tic, irease' is fertility and hair color,

chages Howvera, the owner of the raiwh h'ib~~ &o syeas and
copper aupplementation was discontiued,, 1i44 however, copper~ supplamentation
'421 ba,"staried agai b$emu rn3: mineral salts, containi'g this elmes."~"~"'
Inaddition, copper injehtion#vil be given. This particuLar rahch.is close
tono 21 Sal ador bu aerygsnd soils which is in contrast to the rahch to

46AS'CAU and her beef cattle ranches.

..... ' ++ +'A + l j,.~ *++:+ '-++++++++ ++: :+++
+iI'.+ , .' cA... 4Ah+:'ii+

'Al -,' ,,4~ V ' AA&~ *V"
" ++ ++ + .....+++ '' ... ............... ........... a~l ~ ra +{ ai~ ++ '+ii i +! ?,+'7',

+++++++++ ++ +g;O!++ P~ii ~ t~ ~i +7 I$€ +iii'uei ii+ +0' ++'A''..
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Prge KnrlReerhProtran for Rort Talad in~

2trodotion In ny sroas55 ot rop1Qal countries, numerou a aleral det Lcion-
' ee.Re an ~o~4icies are soverily inhtttnsthe cattle industry. A

,aziaj livestckoften do'not receive , mneral suoplomntat ion. and 'Most depend
V el uonfohigo si-tsupply hi i ra su.mns Borderline ordefi"

-Oiont ~~~ ~ ~ UU leel oceti asasVrnoefomnyoagsIn th 94Latin

609 an te, 5Z,(WDoel at a '., 1974), Phosphorus deficiency has been re-
$ot in 33 4oloiplan ropiql contries,.Mg in 17, ft in 14, Co In 21 and
,in 20 countries *Fc t&.* 1976; KcDovell .t at., 19760 Mlcpowell at I .

Phosphorus supploeestton has dramtically increased fertility levels of gra:
1ascattle in many, parts at the world. Latin American -countries reporting In-

*r#&*tertility rates resulting troe. phosphorus admiitration include Blivia
1k h-, uat# upputaLsbod data, I1; r lwora. ad Hendes. 1965); Colombia

S3toeaker et &I, 1175)1 Panama (Rios Araux, 19721 Is G. Poultnoy, personal comn-
mnva ston 12); Peru Wievarrtsaet ag., 1974); and Uruguay (Schatersmann,
M9SiA 4. Lowni 1961) In Paama (R. 0 Poutny,personalt ooamncations
# 972), suppleiemnal phosphRorus increased cslvin. percentage from a range 4f 42
1,.t $02# A study conducted la 5rol, resulted in a 77t calf crop when bonessal

~As fed compared to 5)X for the controls (Conrad and Mtendess t963. .0

%Qtempcs to raise livestock productivity In tropical countries will be unsuccoss-
_ FaL, uaslsa the nutritionaL eavironment incI4ding protein, minerals and vitamin A

s adsquat*. K1"Asrl supptemeutation is a least-eost Input %v. the Improvement of
wvetek p ouctioat konsdeal return on minesral investiset has been at least
wo uone iA "" studies (Conrad. 1974).

toggaigh Oblootivess (1) To establish I( specific mineral def iciencies ot toxi-
citles exist In OuasemaIe.

(2) .0 evaluate and co"Oare the mineral status of beef
cattleat neifoeat pahysiolotgcal stte (growing

- mots or helfers, l.-* years after wening and
prols Wnt lactating COVS).

(3) To suymineral oLt-ptant-anima& interrelationships,

91 1 Select,2-4 distinct ire~%tra throurhout Guatemala. Chat-
regeSs would be,0 tor *x l differences to s"il typos4twftme 14r iilal, -A total of, -12 r~ian sh1 l 6eslt~frec

b ~ ~ ~ ~ ~ ~ ~ o trM1iagin lk aLs ~ mhes should ptobabty be bee 44f ttli ran-
ei006e~ 9164aLZlw doIl:4 *i receivie~ cnentrates Wn better reflet the status

uwarg trm lt fr "chI rsrm,.so&&. w&ag .1b ed liver and bo samples
rn te4~~e ~ aid i quaeetiofaarls to the fitsA ,4spio f. W na .1,~V

t~w tt~i &afoego 4d1" ription stll be useod.~ The colloctio of 4410 >;, ~A
mums wol be as folo"

to3t IaspMsfo eifreturegions of the ars



j.M Separate samples of each of the major specioas should be tahei
in olve 5'"10 sapecies per farm. Insmln~tesra

pat fte~lnsI fil sua tat random: at leastA Wor more~jY$
£ apl~itsf rom each, field* depending' on, the size of the f ieldi)£<7 L

eahsececlece eirti.A forage questionnairei should be
filled out foresch farm toinclude the X of. species, on offor, a$.-
ture smesshould be collected'only, after careful observation 'of
cattle grazing~patterns. It is necessary to watch the antmal $rate
and to han pluck~ &K sp~lc represntatve of the animul's diet. From '
the coimposiw.forale samplast 2 smples each of the mjor: forage spa-~
cis "shou be analyzed. :For each sampleI a total of 200 S should be,
available. Samples should be &ir-dried at 60 C and~ ground using stain-
less a't..: equipment. if~ stainlesstel equipment Is not available,
#or## and ground..

Bloo 51 LM o&~ r serum -At each farm, 10-asmps rmec @2R
of al souldbe collected frocl randorly selected growing *teors
or bettersQG2 years afterweaning) and pregnant-2actaiing covea. Ar
proxfmttly 20 al of blood should be cleted usingi Caliornia blood-
Ing neodles. As soon as the blood Is collected, the container should
be tipped and Inverted, and thoroughly but gently aLsxed with the anti-
coag~lant, If lithium citrate (20% solution) tosused, add 1/10 v1 for
each 10 ca of blood to, be collected. Centrifuge the samples using a
portable centrifuge within 2-3 hours after collectlon. Pipet off I al
of plasm and six thoroughly with 10% trichloroacette acid 0 Wl plasma
sr.Z Val trichloracetic acid) and centrifuge. Refrigerate or frez
utif needed. A quomtIontair. describing each anfral should be con-
plaed.

4. Uve - Liver samples can be taken by either a liver biopsy procedure
9 r 7ioe animals at slaughterhouses. The liver biopsy technique is do-
scribed to the "methods" minual. At slaughterhouses, liver samples
should be removed imediatoly ftoo slaughttred arimils 4P soon as the
abown t opened$ In order to prevent contamination. Every ef fort
should be mad# to avoid contamnination, therefore, plastic gloves should
be used. Approximately 100 1 of the right lobule (lobus denst) of the
11%er to cut out with stainless steel scissor# or a stainless stoel
knit#, The samiloosaro refrigersted or frozen until anslyees are tude.
Sanyles ca ba put in solution and brought back to Florida, It suples
are not In solutions liver "u)es Should bein, )slteft bottls, con-4
ta1Inn 1V4 forisUs.hyde **f or# trunsevting to the Uls$. VpOftiroturnft
La to e a VSatop priority wold be to put lier samples In an sohsolu~1~ti to samples do not reain in formuldehyde, for extendad periods
of tine.
34* T i wil be the most dificut sample to colleet, losme biopy 3I

proedues to valle but ou~ e~ld no e:rciclst-prers ce oran-~

rin bt hpeull bas amles from so'" rnt*wold be posible#

One'solution mayfI be' tocletbn Isfo oa lagtehuo

tht' reroon spcii rations$A'I~



a.os ons t o sample w± u e ah rib. A aupI*of 5 16

*Ith jto l4at -4: .sro dry, is rbotted d c anf ree
bo'n maul Obtainoash
boeorapercent frs oe

4~Rcords -The follovin reod sol b et

(a) Tam. identiiation and description forms .

Wb Individual aimal and health observations
(c) for&$* identifiation records

Analsig- Th folowig aalyses can be tindertakent

So 3il,- Complets -soil. analysesato-icuosi casficationsi
st VOctuf, P1,6 diga mKratter and ailbeforms of thefolwn
mi4n4e iE'ls A, Fs,HIno Zn, Co, Cu, P, Cat KS# X# Net No Sag Ho nd

(b), 1.assa- Protein, NDYI in vitro dry uatter, Fo, Xii, Cu, Zn, Hog Fe
Cap XWp XAnd Ms.

Wd Liver,-.tn, Cu, Cog fep Ht and vitamin A. (Vitamin A to possible

(a) sa on* ash, specii lravfty, Ca, F and Mls.

J~$6ttaSaala .oil samplin eqipment, portable centrifule (it
-4aLlbs, Wld fftbso~susnr ontaining lithium citrate (or tube
deepedfo tuh siv l ~ les piit o I t hlorete soldI polyethylene

tittbs,-1 0'0j1_jt d t Jj~ daps), 50,81eq bot tles (godfo
bsiS" iso ltions #41"etie 1jb 71vcillioct forqjim as. ~vbags)plasic bas fo strt drled f tae aampless, Clt-

fona ble"Us needles. stainlie sthl (or nikel-plated --1
as oyethylene bottleol a sav or k (f or colletiin er tebraei s al.

meansan af k Es$& ey mill. TheWs~y K
mill shudhvvtilssselsres"basso Ufo si .aiablq, ferege

81 1e cnbeprp re b~ utie ith eiatn o 4tsti~ ~v dai s ir s h. ps --

supiswp.eue o Ptig"pf nslto ar erbeAn

4444drp s44f44-44 444 1~s oUgi

______ anlyi coul b4dn4n-utial rsmp ol

TWPu to. so .. 4A44 t44io4~44 4



( Forst* - Fo&& samples can be put intol;slto fo nlss usome of each original sampleill be needed back in florida to do'-tera1~ine "FJ, in~vitro dry matter, S, etc.

(cY lood- Bing back seruim or P aOU.: ftoe analyses such an Ca andPcnbe completed, 'In Guatemala. Keep samples udrrefrigeration.Arrange .scheduleso -that samlples con* from Guatemala to Gainesville
as quickly'as possible.

(d) r -~ Liver, $amgles should be transported in 1OX formaldehyde.Part of the samples, can N oput In solutions, On farms uhare onlybiopsy SACq1s ate taken, then less total sample Qt of liver) Isavailable. The efote, *one samples will need to be designated forSe and sm o the, remainder of the mnerals. Three to four sart-ples per class of animal should bodesi~inatd for So and thete*-
~.. mainder for other analyses. The samplei' designated for So shouldnot be put in solutions

(e) JL jg 4ne Samples can be transported In 102 fornldthyde. Make
sure thyaevall labelled (to. pei.

Yjagloo I ftas odSc~tl a 10101ton- (1) Locate ranchesfor stp e collctioens in cooperation wth I$ oriso Tejada and Dr.Marto Tulto Cabeas. Ins. Tejsd& has 3 rantheoi already selected thatha would like to Include in the study, (2) Provide logistical support
~ for samplo collections, This would Include transportation to farno andassistane incollectin# s&ape.

* )arfig 12"0 ai an~d I~A 1) Pr"vIde laboratory facilti eszor #maplpep.aratin adsowe anlyes 0)Povd rra* ~
(Florida'does net have a license to send this vi plane).* (3) fromUthis soll adornce departsent, aruistantie ith tell clittentio and

#oil stucture from steis tvbre sOil "ap tes ars collected. Alooethe us*eof a soil augur for foil "Spig ollei tl.s
r~ori ss, Proide rouind trip transpottation for Rodri~o Tjada fromfsaivilleg Florida to OWatemla. (2) Provide soterols for salecollections and storage,
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Guatemala Contacts

Mr. Clemence J. Weber
Rural Development Officer
c/o La Embajada de los EE. UIU.
Zona I
Guatemala, CuatemlalA

Dr. Marco Tulio Cabezas (Tel. 45-65-8)
FACAP
P. 0. Box 2771
Guatemala, Guatemala

Dr. Ricardo Bressani
Ing. Roberto Jarqufn
Divisi6n de Ciencias Agrfcolaa

y de Alimenros
INCAP
Apartado Postal 1188
Gautemala, Guatemala

Dr. Francisco R. Rodas C. (Tel. 64623)
11 Call* 6-05, Zona 10
Guatemala, Cuatemala

Sr. Carroll T. Bodden (Superintendents di Agricultura)
In&. Carlos Seat
Ng. Carlos A. Kay-n
Bananera. liabal. C(itemala

Dr. L.uis Antonio He!fa
Uivi.15i dd hloloR!4 Y Nutricn Humana
INCAP
Apertado 1I18
Guatweula. CuAttitu4

In. Frantiwco Rosal
Ja Av. 16-61. 2.14
Guateuala. Ctwm*l4

Dr. Carlos Tejada (Tel. 686-8-66)
Graijanaro
Santa Catarina Ptnul4.
GuAteala
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The'JiErst. viH t onduras in relation to mineral roscrach took place: in ~
Septembr9, 1 'in the. past:, the Unmesity of Florida has been very, supportive
of the Panaieri can .s chool, !'El Zamorano",'#in Honduras. This school is very much
admired for its: policias of, teaching students, practical agriculture a h oiy
is:to'-learn by doing. -El. Zamorano is currently planning to ex and Its programs

~ and facilities and to admit muore. students.

heA a result :of: the first visit, it w~as, concluded that mineral research at
El Zamoratic is unlikely in the near future. The restraints to mineral research

Sat El Zamorano -Include lack of laboratory facilities to analyze minerals, lack~
of funt~~s to suppor rearchin the animaI science area' and animals bigasge

to other areas. L. o~ing at the overall view, it would appear easier to carry out
raearchi n the. pl&Us-oll area, than it vrould be n ties animal science area. 7n
th cefuturot as decisions as to the use$o animals are made, mineral research could
become an important, research componentt however, it would be several years before
minoraI snzlysi i'l be likely on the promises.~ Cooperative rineralroac
Mighto however, be established if there were a graduate studenlt from Florida that
would be willing to collect' samples and supervise mineral roseerch for a period
of timet at 1 l1 Zazorano, and nearby ranches. The student could return to rlorida
tit h samples to be analyzed.--

A second possibility for mineral research in Hlonduras ts vith the institu-w
:s~&>.tion called the Centro do rnvest tgacisn y Dosarrollo. This Is a government

organization which is tied -to another organization namted Tonodo por Is Cooporaci~n
tRacional do Inversiones (COKAI). One of COKAI'smajor projects to the develop-
meoit of the plant 1.celawali'%. This Is a tropical plant, the main extract of
uhich I# used to cure various skin diseases and diseases associated with collston
such s arthrtiis#

The wain contact at CONADI is Dr. Antonio rlores. Dr. Flores formerly worked
with, the mineral project In Guatemala and was responsible for a large collection
ofsaspls in. different regions of~ the country. H isi analyses were very useful
in Identifying mineral imaitations In these *regons. Since the arotma' nutrition

proramatINCA? in Outna s ended$ Dr. Flores worked for a Wt'oI with INCA? to
£1 Salvador bfore girl to Honduras.

Or. Plores has written up a uineral researh program 1&#r H~onduras, This,
Pfpvo"eL would be a tv.o v study to detomine mineral deficltetais or excesses

in-thetooortnt attle regions of Honuras# An application has been made for
$1 ~ ~ ~ #00 0 lwoe:4fv.) ear period, Tw, of. the f ive- yeara would be dmetd

to tollac~to of anhol Z osuan4 - forages to detowlwn mineral .orne.~;r.tooss
After evaluation of the mineral .*eUga Of the uportat tatt1e PrW uet 8 TO=of ondras mrkttal tudesv~l b undertakn and easplete 'Mineral aup e nto

aprpiate o daehr speit( egion: will~ b tornulsted and most fsof the
ti~ f to(h prosj* ar being supplied by -vaious, European countres through-

the~~~~c~~ffitral~~-- Afria' 3# talwrt f-it-se

Bee catlearev~r.Lqortat n Pe~ustovit ipro its es2a001aa
holids ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 44'~-4<~ -pluaey7Xo h ateaeco ut u #bttemi "I

lotili O~tpliv pare~a of the tl r oaidr edatnso

*0 ra,!~ I5 TM -tl ato #cutycnar ems ate

b-~ ~etaI~L:orV L~Y



89

The design of the experiment is to collect soil, forage, liver, blood and

possibly bone samples from 41 representative 
farms. both 'irge and small. The

breakdown in relation to size of farm is that 60% of the .'arms are between I

and 10 hectares, 31% between 10 and 50 hectares and 9% are more than 50 
hectares.

The major forage species to be collected will include African star, Hyparrhenia

rufa, guinea and pangola grass.

The schedule for this research program is for the 
final proposal to be

submitted by mid-October. The program would then go ahead 4nd itart ordering

laboratory equipment and tho experiments could begin in March of 1982. Samples

would be collected during both the 
wet and dry seaoniJ. Toward,; the end of the

dry season would be mid-April/May and towards the end of the wew- !eason would be

Mid.September/Octcber. A cop, of ttl,! overel11 oropo-is l (tet'.'pd) Jubmitted to the

Central American Bank is includ 'd at the end of this portion of the report.

It is in Spanish an is called "Haseti para la elaboract~n de mezclas nlneralei

supletmenarias para la altmentaci 6 n animal" (Ba se: ,r thit elaborato1 of sup-

plementary mineral mixtures for animal feeding).



CENTRO DE 1INWSTIGACION Y DESARROLLO
(PErIhL"ew DEW ELD 0)

"DOEZS PRA UA ILASRCO N U.O H) ZLA MU W ERALES, SUIPLENWIARIAS 41

PARA LA ALUACO *AZfAL"4

Vn? 1idad Eiecjtoie: tlnidd do Nutrict8n, Prograsa do rroducet~n Animal.

A igu1. quo in el rest.. do pstoss del Area conrouzrtwaa, en Honduras
Is, onadrts bovina constituye uno do los ruabros do ingtoo a4* importan-
to. go 19L -do Is a n~derts y sus prodtuctos provin, al 18%do los intre-

osdo -I poducciSft arUclansionial. Wodtan actualmente sproximadafents
2 mil)Mns, do nabess do pSando quo descianvan on 1.8 millones do Ma. do
tiorra cublarta do putos quo reproeotan al 16% do la extensidn territorial
de HIondura. La p~blict~n, gai~nadesstS principalronto concontrads ani lot
Dopammaeutox do Saunas rbsaa Yory CortIs on Is tons Nore y ZELParsts@,
Frncsc Mosan 01nh'hlueao s Zon Contro-Sur. Da coat( uns

totalidad do $20610, eplotaclonas *I 82X so uisnojan bajo #I items do doble
pronofito, uindimiiin Is *livetaeliftl gonad batawt dolos p
4Aepotnlbles y o su ostacionslidsdo lo cual, ba dado lular a qua los Indice
productivos seam bjos (Sataidad, 42; Mortaltdad do Terneross 12-15"t Kx-

* treoidn 14.3%1; Capacid~d do car$&# 0.S UA/H&I 7.a 8 nooes do lactancia pr
vaca con um pvomedi. do 559 Lt/jaetoncis y 2.5/vaca/dtal Rdod do sacriticio. ~
do 3 a 3.5 &A*& con 300 a 325 K& y A82 do rendinoto do canal).

gn Amdrica Latins too desvrderes nttricionales cooituyos %ma san tvaect~n
do too tactomo quo Influancian is productividad ganadora, per* aon no so ha,
podido dotarminar sLoes Ia earwcia do proteona o-eftersta* citor Ph Hi-
tte. HoR #Durso# so ha obsorvado intfti4 do Cato$ an log cus)ov aPoe
do Wito uni adeuado soen do astol flutiontos porotatow IaS* uni festoc ones
oztria do bao apotito, ihtevtilidado boja sanonesa, do Veo y vartaldad

Jos ew ofa han vsjmedo, a Is supleontselgan inorst, ti ondures, s
ba lsr&Usuparar on parts owte problems modianto *I usc do "MCclo ercia-

1"e 4isaib~s ." 4 mftade, $e at Ipual, tof so ha domutrado on ottos
pstoooi 41 Is Cottteat xson ti as an lo tuaias, Is sospusste so
.Wta o segativa, to avAl pV~d sor dobido a Is pvoducaui do isbaanec, pro-

j '~~vecdoe per t 1e dzo 4.l~saft flosmato 0 Is 0uticienet do otfo. par. cubw~r,
to' dltel pov.esdo per at past@

t1,* a&(0#t1 " #~ lea...,W do qve aviate USdjofojlt
d o itwUS4S4 "Lotnte e a listai 0 Y 2*' tsapu..*Iid do edia$ eerreettvas'
no ?&#Wdoa uwbaase uta do t~po s ato sine a Is tra"sfevomia, do tem

Dolea lgg.od"& se b4*tra conm4i.au. sla me' sjvatedecado a IS
jr~fd~ I~lo l~ w# d eilea as 44espita Is "aanuidad do dosAvrllar

Yi *uia c r~s dtetoo, y per "d41:Armibd o
Wit"~~1 p-cie e tr



3. -.ct y rycins

Daoq u lopocnaed a epoacivn" Smaderas del pal so on- ~
con 611 r ad allets orge antiI' ... 4aa.. ob ai hojr~

P1amitacidvsn ...li .oitrgtotauio n* nol ~ od
co1ti - aless poeuaoJ de leto opcuato yeal geadradnt del oastaon-
utrcol ua doblac poitodn.qes,~se. o uocntbue

a L *tudootiu sroo esarleeibs espoycscnwbit
aha'usa tou ol pgAusietar sdipniiidddocm y' Iche a I

plieutct~n ye Ire" cbrurale. doHoraso l t neravbii do unsjrset
b. c *bu1tvo al deorrollo dentfia Iseulo ya)iae meon uo asel !3eton

conentacinl adGud" deicene a blacLcn

pat ysu~ doeia teet etLnlsoeI

. a)Obletv Geera: AMentr Is dIsporm~aldn do carom y. lech yL
ge rur s dotmdasa raavs do sun uowatno
do ode aa I&j~ pbotedtic pt s d

~aa ) Obottys EuecrtcosoIdnelr U as Oca -pads eauoso prsonehi
do mctas sineal qdeuo so, detto a ess ondicits.

a . . dte tns an tras ymtne1emept an adoaso-e

ft ~~~~~pl be adsefraMy Lttoguon *ats on lcsestacto a Isbr dis.
bva~l 44 o~do ~cu o a tAntcds dqel asad~sorsinsd
myouve"Lm~jas~ra y ovtar us ecmmdao do I *L~oo s, (ineola
idestft"Us 4 toewo luauises C racgusaos Uo spaon agins

Uoselft de ."ui . oni aore.a dla serek~ plios(Peolla do lasc*
requaOrtPOS) docann a~lloeica u
"10too 44"toutus I"*Ooet as ases ticntoprtsa pLvsaro doIs

to ut asats stadotndosa osuev I"ca tWOd elAbrale

zwums"nd sap, eltrbo measles alu Meete 2u so astre Ls adce

to osbl dobu, o lo aexsooe en w.1 pale y1 di"la "I otoem dSr
Onstoadd rinlimetoo as Sstut o evlus:4 cooWtte md syaa

axiki don ou6 contedi o, do ediertse ttao 'aq o iotmrea bvgem do



vs Jlatado~nstticoa a obtener, s reliar o nterprkttin, bajQ11n<
-~t= do Prlacd o~rld quoa p.it;. dluctdar lot diferentes

Contando ,oneoa inomain to procedert a seoectonar ftical ttpo y a
as~~ a ft omdvi 8Q4,anSSla

cula oevt ealuadsse funcidn do vu~ Orco n ha prQductivdIad toando,
Como Iserencia Is situactdn encontrada en ellasa &I nicto del *studio,

Finalmente. an base a la conclusidn do wsas 2 *tapa* is disaffain fdrOulss
*spleaneavas scordes a ha proble~Etia exsiste on cad& regt6di al ztnso
cso quo sorvrln do base pxra I&implantaci~n do una planta productors do
prtICsIAS t8?rto a Oival nacionst cowo region~al.

Zatablocar Its bases ticof ccv pare al desart'oflo do un sistem raclonalleado
do suplemntaci~n ctnera1 quo so Just. a I* iaidad sJxvent* @on @1 pals,
It# cuales 4#berb ser tp~noncas on una aeo~ands (at traySs doaI
inversi~n, par, 01 montaje do una plans local quo*l eabr*Isela.clp
lat distribuya co #1 Uabito nai#onal y re~il.

91 @studio esti p~anificado pare realiarse on 2 &aoe a un cost. total do
L. 400,000.00 (CL%?AOWMMO HIL WUChAS VACTS), equivaltnt.. a

9 UOS 200,000.00 (D0SClOS MML DOI*Z9S).

4222

x2
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Honduras Contacts

Hr. Stephen Weinger
Hr. Hike Swartch
Food and Agriculture Officer
Agency for International Development
c/o United States Embassy
Tegucigalpa, Honduras

Dr. Jorge RomJn (Dean)
Dr. Sim6n Malo (Director)
Dr. Karl R. Fick (Feed Kill & Swine)
IEn. Candelario Rios (Beef Cattle and Pastures)
Dr. 'uillermo Torres Yu Fra (Veterinarian and Meats)
Ing. Aurelio Revilli (Poultry and Dairy Plant)
Ing. Carlos Batcha (Dairy Cattle and Goats)
Escuela Agrfcola Panaericana
ApArtado 93
TegucigAlpA. Honduras

Dr. Antonio Flores (Tel. 35-1243)
Dr. German Contreras
UniJad -I@ Ciencias do Alimentos y Nutrici6n
Centro do Invostigacitn y Desarrollo
Apartado Podtal 1477
Tegucigalpa, Honduras



in ?ndon !1Indonesiatb

U:,

Contacts were fit madein Inndanssia in November,.1977. There are fou
4~ ~<frosearch groups in ;Indonesia that have the potential to undertake mineral re-s

cosarch, with x gr ng rumi -ih, Inants. These include the Gadjah Mae University at
Yogyakarta, Bogor University, the National Atomic Energy Agency (Paa Jum'at
Research Centre) located near Jakarta and the Australian CSIRO program at
bogor' The main contact at Cadjah lads University Is Dr. Soekanto Lobdosoekojo

~'~'~ who received his Ph.D. In ruminant nutrition at the University of Florida In
1978

MIineral nutrition research with ruminants has not yet become a major
endeavor In Indonesia. However, there are Indications that there are mineral
deficiencies In Sulavesi and Sumateraand possibly other places. There hv
-&an reports of "unthrifty" cattle on a ranch near Palemband on the Island of
uaters; the qualoity of feed appeared to be sufficient but the animals were
in poor condition. Alio, there have been incidences of broken bones In ta-
toned cattle In the castern Islands, especially In Timor* In addition, loiter
is an endeaic diseases ameug the people of Java.

One of the tain mineral research projects was a mineral supplementation
trial carried out io Sulawesi. The trial vas planned during a visit from
Florida staff In October, 1978 and was originally to have Involved 200
heifers. The animals were to be divided Into two treatments to Include
1) a control Stoup (salt only) and 2) complete mineral supplementation.
Tissue (liver biopsy), blood and forage samtples were to be taken twice dur-
Ing the year for a duration of 2 to 3 years. The exsperiment did not begin
until lat# 191, hoever, due to problems, oi obtaining La necessary mineral
supplements. Attempt# had been made, to receive mineral* from Malaysia through
the ICI comy. The problem was t he t the Indonesian government was charg-
Ing 10I for the privilege of living minerals as a lift to Csdjah Heda University.
Also, such red tape was Involved In this transaction. Undert *andably, ICI
withdrew their offer to donate minerals. A mineral mixture was finally ob-
tainod but duo to the high test, the se of the ,s, ,ment was reduced to
only 10 animals. The Florida mineral project su*ceasslully corresponded with
the PI ser Company' in an stsaupt to obtain the uinorals at a greatly reduced
csts'

At GadJab Made, several trials have been conducted with &"ot In relation
~;:2~i. ::to lodina deficiency which Is a prblem for both humsios and livestock io this

are". troviously the mineral project had sent: Ot. Lebdoekojo injections of
Woines Those Ijection ptovo quite effective stree one injection lasts for
a Pmloiuelytvo yA Afse Mit he third kidding$ boWvevergoiter express"d

as a.. on dottceecy dovlpod once ajaiR# M110e bad boon fe diets which
c~tl~wcoont oil eal and rice brana It t t~hou ht that theat o Seo
Sa~tela,1csutaances. in theseI foods which worsen Min e 401tieieneye ?her#

r, gitabtgesi of r -esults$ h~&~

o a notherl stu tOof ostmo Idn nIcesn ikpouto a

Investiga e ih P~!cattle l'ocal bsetf), 1 her Were, 10 afumals divided

~Anta tWl F eachp 0cb with 414Vithut iodise -tod Otion." Iheve, appearied to
be so steal. production but s1Ignft"OuI neoses Ift tot and prvoen content

--7 -o "



A A

i sonly,43 to 55X.: ',.bThe1L an phsphOrs statun cB~ ertan arede". isqie low aind~

generally7: ' ... ais.0 df rec et o s14 ppum wher pa s ho e s bei lan sd Im the phoporus -

statusr il moren-adeqat, ngng flrom .15 o .31X lIn Sulawehs her theal.
exp: .ierimen to bing un eaen, thc n aly ,ses 0arte ar pe t ound .1 hop orus,
Ote a : lv:nalyseshoshow igh na ns liit cMontents spggestru ive Lei~ oftoi ty She

Se  ultr.a At s

of! ~ u88etl choiingL less than .05oH sle., nim. hude anhalysedts or*

A A. A A A Ykchm
"LI* ;amm.... bl,.m a w... ... . ....... . ci.i..a...i.. l~ .ile2u defi ienc esgneally of corn, soban mea a ooou cuaIre. DUAo ore 1a1 4If nowliv

wt deerafyere level tof calipm Wesin he sand soig lo ands, the phoopes
:A-'-sai tu, s me aLdequte, rninguse.J h di tved fromn S .5aoei wee5 th ume .

er x U rei bhe u nersonapreiina t rh analyses o a found r lohus, desso
tell, a baanaleesswheih anedc riet and co, stove citye free

wee lllo i inc and phopilswie aaalaesd-i igh in all~

wo er i h io ana es, ony iin ofer th ..p .

loIen cspontact tthe iiationa f loi phopruy agecs r. Inatr of

ofe moslyorns cotaitin o th anal p sm usele i vh s sad end Itae

genalolmadt ior ean mel and cocvity iiLonua D ash.rdly is now

worin onar has nohe.D.a thesirhive he calbsin of selenium as f-ecd
teced byralou fand phosouh o cetra.tioons Interet Se a prentlyv

doiepetimge and copleienctes IictIn and rea. ike
wiseh, diferen deieces aci ando polo invsae In u the ioop e

deathin4 candtle Tis7 codtireseblhe diets vary fromma.5etoum.defcalcium,

uredvarch prom d preensf . .mlto

Sandrp . pse la es

19el Ds Ca bannee whetd ticeieral eec and consad Then forae
ofMrs, forome odat cales n lys So of the aege fhspou tolbes
were quil low intin bo a phoshu the oibann less veran Aig i ew
sov n ophors himttos blood phosphorus vauswr eaieylwaes an 5iat r omhe phoshor statusaro the poanimalcu aIenwre dasdssduurite iit al
foas$$ rugse thatLU V eife vlpose adeaes sowl ofte analyseio
cately phoshOWorse petiic ravy any as h oa adlwlvl

at~ verdly beaaitd hat hr r lnca in fslnimdfcece
rs aoflead, outh oof Agiuatrals ofninverst as a Iteretaieteo "r otichr pandiculaly nrlaitol deficiencis ino cateithoam ra ie

@:very mineraoldnOIie deficiency artlopobal Invovedt in. the codit ofrsudden

sWortedC eueatch proam WIe spresent stiaff aeti lolt oncron aith

ltiommi Nr o had 4wid nitexdi Imener esehroph an had ss o

Ch aa sapareik tyo d t htyaw oats~ eiaaore =4 adquae in allo



i i~ !i! !i ~iiii i! 'iE ii~i!! ~i !! ! ! ii !i~ii~ ii~) li~ll !i !ii! i, ~i ! liiiiii ] ,!i!ilY !i!iii~i~i )] i~ii !!ii ! i!i~iil i i~i~i~~i iiiiiii il ,iii'ii~ !i~ii i i~i i~i!,lii !! ~il iii! i~ i ;iii ii~iiii~~iii~~ii]ii~iiiii]!iL~ii! ) ~i! i ;iiii~i !i ii i-ii

, ' . ' , [. . )..}! ,., ~.) : ; .!L!; , L ,, ; ; , '.D C , ,. .. :. ] .), ]' s .! . , / ;' ,, ,]-< 4.,A;!¢ ,

! i !i .-! ;.? ) ! i i i i~ i i! ' !i . "),!,) % ii ,,'! C , i '  i .i , ( ! ' iiii i'  ii[! i i i ,,I ' ,II I !:, ,))!i , ii, , , ' g o w i !! i ! it
7 > iD . . . , . y .. L . .. ... . . , @ • . , ., . , . , .. . . , . ' . i;; ; .. L i .,. .

i i !; " A Ii I , i '-ii~ 'i] i~~ a ii b t h .!LSi; i] ii~i;;i~Li "- vi1 ~i T!]ii.d~~l ! Y .i!! '!! iL.' ;ii! ~ !.DC A ii ,  !ii ! Q ii ? ,'! ! , !]iii~ i!'i ! i ~~~! i~i! i!i 7 ' !i~4i! i !i' L ii
4 ! i ! . !!'ii .iii~ i~~iii i!

, 
i'!~ AA )~~ ,i 'i]0 'i~iiL'iii 

'  
iiiiii iiL ' !.i!~ i:i i !i;iiii ~ ~ ii! / ' iY. l~ ~ ~ i !i~ i) i,'' ii!iiii' ii:~-i! i L iii;iii~ ,ii ! ' ~IL i ; ] I ,! ! ,i!O',i ( Li iiii !!,

i? ~; ~~iii i L !!!i "!iii f oppt+ ! !i!!i 1bta!iS.i~~ ! i i~ t. ?,A] i A ; i lotUi)i .A2P i pr.i!i ! ii~ ~ i.paaL~~ tQ,?;.iii~!iii)!!i.!i!. i .VIE 5@uA i Ai !dones !! !!iR!; !! ]i!i
' !r ,, ! y-rs si!!ii, 8V 8 Wt~~i'ii i !]'~i il~i N B!] ii b ~!!i~ii!!, ! ii!e i)!i , I ,O I- Ii '! ~~ r. avi! i dLiiiii,[!! - ' i! ~il~i ii~ii , i'i C)oi~!]iii A 

,i!' ,. ]i, ,i~~'i !ii-*!ii~i)'i~i!!! L i!' ~~i~ !'!!~~iiii
L 2i i~ !,!! ~ 'i ~ii:L # -;i!iL .iii l !!! ii '!! ~ .i !)Aii i iA' 

, 
!! i C'! I.! L ]II ! ~ I i. i! . E i G " ! ~)' ' ~ i!ii ~!i . ! i iL' .~ ii!i i! i

!!i! ~ ~ !! ! ?!! ! i ,!! I : , I ,S ii , A A A A ,L)ii i~~iii A')iiiiL i~ l~~!) LLS'~l~~!!',~i'i ~ ~ !i , LI! IIA'iI II%! ] i!) i,; ii! i!!~ !

* A ) i i!ii!! i:i i i ~ iiiiiiiCL L!! ~ l ! ) '" i ii ii ! ,ii; ~~i , i Ai! ' ~ ' i : iii'!i i~i!iii! ' ,l,!'~ i ~ ii !i AAAAi!i)i ' ) iiY ,,i!lii ,!] C! i ' J~ i i!iL !!,' G ) !A i ~ i i ii~,i !i!; ~ '!'i i
AAAAW* ; i ! i ] ? !! D )! L i! i L i ) .! i! !O ?" ..ii ..ii ,~ i!i ! '!! ~ ~ .! ? .' L.I~ i ' Y % ,ii:. ! C i .I II !! 'L i~ ) i ;'~ ~ ' i':!!! ] I .i i ii)!) i i' l ii: 'ii ) {

A 'r, ': , ' , ; ; ; 
- 

AAA . ., C . ,; ' '.,! D. . ; ' L" " I, L ; . " ; 'D ? s.

AA;AA 4 IA ii ! 1: 17 1< 7 ,1 'i 1 1{]7 . 7, . t',1 1 ! i ; i i ,t i ;7 O 7 k! ; > : 77{i! .
; 
r r 7 1 i7 >.

IA. 4 - l iir 1 1i i i 1 ! i 17 ! ! -71 1 i * 1 i ] . J ! 1 ! 7 i: ] i l ' 7 i~ ]1+ i i1 1 1 i i
+ 
:J 1 i i ;. .... . "1 ] 7 i 1 i : ~" ! - '

A A ~ :', !; , { 
I  

; ; i it :i i i t i : i1 I4 i i, it( ii i L{ 7 :1 '! 7 ! . :

II 1 ..... ] ! !i;ii i l~ii i:ii !)! ~i i! i !i i! iii i i : !i i ! Ii! ! i! i !' ~ :i i!i iii i !ii!i i i ! i j iii i :i ii!ii ii / : 2:. .

1 4 A-i 177 .: ' 111 1 : 1 i = : i. ] : i ; i ! l f ;i'i = i , ;1 :{ ! 7 I L I:i

1->! 71.1 :i ':Aii! 1 7i ,7 i : i '/i i:4 i !! i 1 1 , / )~ ]; : 1 7 : ! 1 i. ( 74 1 1 i i .:! , ! i77 1; : 1 ;) ! 7i 7 1

.. ... . 147 1

7; .1'5 4 , 4< i i i ]!! ;1 
; 

i ! i r , t i 7! 1 i : i ! i,' { ] :i i i : i i 1 ~ I +f 3'.
IAAF I .Ai iii! i l.' : i: ~ 'i ;) { ; ii I l ,.1i ! i :7 ], r {i i ' " 7 177 1 ;;1 : il 7 : : lI i : i ) i i ! ) A I I 1: ' 7 1 Ai i iT 111i7 i 7;i

A jA A IA ] {; ! i / il. .:i 1 . ' i 7 ! : ) :; ; :~ i: ], i }: i : 1 : 1 7 1 ;.i ;i 7 : ] f 1 ; 1 : =/ i i ( : ,! 1 !1 1 17 1 i 7 ; : ' ! i, i : bi : i [> !i }
I. Al ]) ]iGi :; ! ;

Al >14 li i): ]~ ~ ~ i] ) L II I ii 1!'{ 1 : ~ ' ; l iri ; i 1 ; 7 ' 7 .:7 > 1 ; f7 ;7 1 1 - 1 . ; r i : 5 ii < 1 i { i 1 17 i1 , r b i 1 ! i 
;:  

7 i~ { i l i !l l
A ,. iii i I i!ii-i i i7 i), ! : : 1; i' ! :. >7 ;i i ; 'i '7 11 O : 17 ; 1 i ; [ 7 '7 7 :3 ;c i i 1 i- i t ::c -<I: : : [ i ' 1 : ;{1 1 7 i .{~ i ; i~

- AAi i 4, 7 lAA Allil! 1 77!1

All AlA IA77 <.;!;i!t] iiil

Al AAC, AAA IAIit; i 1:1!1i7i1,(

AAAAIAA10 4;A 117



97

Indonesia Contacts

Mr. Walter C. Tappan (Chief Agriculture Development Officer)
Mr. Michael J. Korin (Agricultural Development Office)
Mr. Gordon Fraser (Agricultu-.al Attachi)
Ms. Retinow Sidarta
Agency for International Developmnent
U. S. Embassy
JAkarta, Indonesia
(Medan Merdeka Selatan 3, Jakarta Pueat,
Tel. 340001, Ext. 370/371)

Mr. J. Jan Leswara Dr. Kenneth E. Harshbarger

Agricultural Marketing Manager Director, MUCIA-AID

Pfizer Indonesia Indonesia Higher Education Projects

Jl. Roya Bogor Kn. 28 (Dandaria) Tromolpos 3285/JKI

P. 0. Box 2706 Jl. amen Bronjol 25

Jakarta, Indonesia Jakarta, Indonesia
(tel. 870521)

Dr. Jenny S. Edwardly (Tel. 760709) Dr. Toha Sutardi (Nitrition)

Dr. Mohammed Ridwan, Director Dr. Juju Wahya (Anirial Nutrition)

Dr. C. Hendratno Institut Pertanian Sogor

Pasar Jum'ac Research Centre (Boltor Agricultural Univ.)

National Atomic Energy Agency Fakultas Peternakan

Animal Science Section Jalan Cunung Cede

P. 0. Box 2 Bogor, West Java, Indonesia

Kel-ayoran Lama
Jakarta, Selatan, Indonesia

Dr. R. H. Whar:on
Dr. J. B. Lowry
Dr. Peter Coates (Laboratory Manager)
Dr. N. G. Yates
Department Pertaniar R.
CSIRO Australia
P. 0. Box 123
Bogor, West Java, Indonesia

Dr. Soekanto Lebdosoekojo (Animal Nutrition - Tol. 3083)
Dr. Soadomo R. (Dean)
Mr. H. Hlartadi
Prof. Dr. Sukadji Runawihardjo (Rector)
Dr. Busono (InternAtlonal RGaStions)
Gadjah Mada University
Yogyakarta, Indonesia

Dr. Everett J. Warvick
Dr. Loy V. Crowder
The Rockefeller Foundation
P. 0. Isox 63
Yogyakarta, D.I.Y., Indonesia
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INSTITUTE OF FOOD AND AGRICULTUF4AL SCIiNCES

' d .AINU VILL. FLORIDA 32601

hNIMAL 5CINCC DCPARTMCNT

2103 P,.CCARTY HALL

TS O0-, % 4t 0 4-3 - 01I J u n e 1 4 , 1 9 8 2

Dr. Rodney Ward
Animal Scientist

} iboko Range Research Project
P.O. Box 12

.akindu, Kenya., %FRiCA

Dear TLodney:

Enclosed are the results of the mineral analyses on the 13 forage sam-
ples that we received from you in January, 1982. I find this information
very interesting and I have made an attempt to give you oy interpretation.

Samples 6 and 7 don't fit the forage pattern but not being able to find

then in the publications I have readily available, I am thinkling they are

legumes or browse or legume shrubs. I would be interested to know more
about these forage samples.

I have listed the critical mineral levels for cattlc then the rineral
requirements for sheep, giving the range found in NRC Sheep, 1975, page 47,
tables 10 and 11.

Calciums are somewhat lower than we usually' find with the exception of
sam ples 6 and 7. Panicum maxirnum, which we have analyzed, often falls into
our normal range. Note: Nothing was said about the r.aturity of these for-
ages and, of course, this is definitely a factor.

Phosphorus levels are sone'what below the requirement in some samples
but not as low as we oftcn find in tropical forages. Lactating ewes and

rapidly growing lanbs could be expected to respond to phosphorus supple-
maentation if protein and energy w.;rc not limiting.

Sodiu= leveltr are all low aif would be expected.

Cobalt is not limiting. Eliminating sample 6 in calculating the muann,

it then brzoes 0.15 rather than 0.23%.

Copper levels are relatively low and this, as we hd anticipated, be-

cause of the previously reported lot: copper levels associated with the Rift

Valley. Although yo., . i outside the valley, previous reports from Kenya
indicate a fairly widespread copper deficiency. Again, sanples 6 and 7 are
markedly different. Hhteropogon contortus is the other extreme. Holybdenum

levels are below the toxic levels of 5-20 ppm.

q7$



99

Dr. Rodney Ward
June 14, 1982
Page Two

Selenium levels appear to be adequate.

Zinc levels are low enough to cause concern and this aain is what we

would expect. These zinc levels are about 50 lower than what we have been
obtaining in South America.

In general, situations where protein and energy may not be greatly
limiting growth and milk production, these forage mineral levels would indi-

cate low to deficient levels of sodium, copper, phosphorus, and zinc. We
do know that some individual animals within the same species utilize minerals

more efficiently than others. Some animals, over tine, even adapt to lower

levels. To what extent these factors are involved with the animals and

breeds with which you are working is certainly not known.

This is the information we currently have. I hope this will be of

value to your important project. If we can be of further assistance, please
advise us.

With bust wishes, I remain,

S erely,

rofessor and Coordinator
Tropical M!nal Science Programs

JHC/dlr

cc: Dr. H.L. Popenoe
Dr. H.A. Fitzhugh
Dr. N.S. Raun
Dr. C.E. 1aines
Dr. H.D. Wallace
Dr. G.L. Ellis
Dr. L.R. McDowell

Enclosure



IHinera1.kn~lyscs- For ages KeyoLv7-c t
.Eelcmnt Ca P K Na Co Cu t'. !!n Mo Se ,n

t or viM % % Is -,1,,1 P-. ilm 1l lMl,1m jPM p130

Critical 1cvcj_ Cj.'4) 0.30 0.20 0.25 0.60 o.OG 0.1 10 30 30 -G 0.1 30

roxburhian .23 .12 .13 .58 .02 .13 .1 174 30 .82 .23 I

C1 ry-,opogion nuchcr .25 .14 .12 .35 .01 .15 2.0 111 3 6 .511 .20 11

plectostachys .29 .18 .15 .47 .01 .26 1.7 164 58 1.74 .17 20

Dgtna

-danj iana .24 .13 .13 .38 .01 .12 2.1 0 143 31 .90 .25 11

z racrostiszars'is .28 .14 .18 .21 .01 .15 1.9 82 65 .94 .12 20
caespitcsa

Crcivia t.se, 2.21 .13 .13 1.03 .03 /.18 6.6 237 68 1.26 .28 21 g
,6 -

F- nn i, S.P, 1.13 .39 .24 .86 .02 .16 7.0 153 20 1.00 .40 39

.14 .11 .12 .39 .01 .13 0.7 119 45 .56 .15 11

?.ax .37 .30 .21 1.05 .02 .31 1.5 196 55 1.12 .20 10

.21 .13 .10 .53 .03 .15 1.4 121 18 .45 .12 5

Sct -"a (cc=on) .14 .11 .11 .56 .01 .08 1.9 125 15 .64 .12 20

-_.c :cbolus
.20 .12 .15 .37 .02 .11 1.6 ill 28 .10 .18 12

Thc, --da tr-'and.a .16 .08 .10 .42 .01 .07 1.5 100 35 .56 .11 19

.4G .16 .14 .55 .01 .23 2.4 141 39 .02 .19 16

, r r,,



101

WIktDAII Kibao Rang. Rearch Exowniwon proj.ct
GOVERNMENT OF KENYAINTERNAT;ONAL MINISTRY OF LIVESTOCK DEVELOPMENT

P.O, Box 12 Makindu. K"ny Tel. 14. Makinfj

27 July 1982

Dr. Joseph H. Conrad
Animal Science Department
2103 McCarty Hall
University of Florida
Gainesville, Florida 32601

Dear Dr. Conrad,

I received your letter of June 14 and carefully studied the results
of the mineral analysis of our forage samples. Those saiples came from
very dry, do plants. The samples numbered 6 and 7, Grewia and Her-
rznnia, were perenniaj _ -, ' which are consumed by cattle,
sheep and goats. Present research should tell us what percentage of the
diet of cattle, sheep and goats come from these two pl:knts.

Following the rains, we collected another set of samplea fro L_ture
green plants. ,T e species sampled were the nae as the first (roup with
the exception 7Vr the specie Setaria was not collected this time and a new
specie, Cench ia; was added. This change was based on our re-
evaluation of which planto sb moot available and most consumed. I have
sent these sazples to the U.S. with Dr. Dennis Child, who will forward
them to you. We would like to compare the mineral levels between the wet
and dry seaslon ltarq. You may or may not wish to continue the analysis.

I would like to further inventigfat- th_ co r
We could provide forage smmplas tJ.ken from eqophaESAl nulAe of cattle,
sheep and goats at monthly intervals over a period of one year. I know
that such samples would be inappropriate for analyzing minerals
contained in ruminant.Aaliva, but thought we mi-ht obtain a valid
estimate of ppm of Cu and Zn. If you feol further study is warranted,
I would be pleased to pr.vide the caples.

Thank you ain for yuur interest and assistance in our research
here at Kiboko.

Cordially,

Rodney h ar
Animal Scientist
Kiboko Rango Research Projeot
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UNIVERSITY OF FLORIDA

I F-AS INSTITUTE OF FOOD AND AGRICULTURAL SCIENCES

2103 MCCARTY HALL August 5, 1982

,TitLrF. , NEI. 1*0'"3*Z11'1t

Dr. Rodney Ward
Kiboko Range Research
Expansion Project

P.O. Box 12
Makindu, Kenya

Dear Dr. Ward:

Your letter of July 27 has been received regarding your response to
the mineral analysis. Your cor.ments were greatly appreciated concerning
samples 6 and 7 because that certainly helped to indicate that they were
not the perennial grasses. This also is more proof of w hy so~me of these
atLimals can survive under relatively harsh conditions.

We are looking forward to the samples which you forarCed with Dr.
Dennis Child. We would like to continue with the collaborative mineral
studies as long as we have our current funding situacion with A.I.D.

It appears that your interest in continuing wit'h copper ;nd zinc is
well founded. I see no difficulty with anlyzini sc:-e forage t-Fples

which will be obtained using the esophagea.l carnulae with cattle, sheep,
and goats as you have indicated in your letter. There are a number of

elements such as potassium and phosphorun which woui be of little or no
value because of the recycling in the saliva. Hcg:ever, the prinary route
of excretion of zinc is in the feces with very s.all amounts being excreted
in ,he sweat. I have not been able to find a diLect reference ro the level
of zinc in the saliva. The mean route of copper uecretion is also in the
feces with only minute atuounts even in the swcat {Under-wood, 1977, page 73
and 209). Therefore, I would encourage you to move Lhead with the collec-
tion of some of these samples tvat could be used to study the copper and
zinc status.

With best wifihes, I remain,

oferLcvr and Coordinator

Tropical Aniral Science Programs

JHC/dlr

cc: Dr. Popenou Dr. Raun
Dr. Hainan Dr. Fithugh

Dr. lcDowell
Dr. El!ia
Dr. Ammerman
Dr. Wallace

Vl'ti ng 01 .r V14.. ,.11 Af-.ebt-. ril#' £?dM 6 M MUl iC9 A04DhU P AN O %li -VA l% ILUC1k1LlA'ViVE! bNIAP a #Cb &NIt,
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A study has boen complat .which onvolvo4 siU, forage$ blood, and animal< -A

.,ise sampl4es which were collected thxcugho4ut-Malawi# Central Africa. .Anial
tiss~ a leO "I X a ~x~ llecteSfr ' Lilongqweand slihtyro btOe5O the Cold
Stoage i:;pay -~ w dyi ~ -eso thho 19ptwbxF79)And-7duri3W tha

xanyseson (january to6 Maiehf'll ":o 1uin eahpri fcletion, a&nil-

mals 'which had been sampled were ,traced back ~to the original owners whete sam-
pies of soil n forage from pastures. grazed, Were collected,

Thsresearch was the doctoral dissertation of'Joshua Peter Htlmunio, a

lecturer in Aniial Nutrition at the:BundaCollege of Agiutr.Themao
obj active of thisreerhwstdtriemnrldfcecead octe,

S as a'basis' fot formulating mineral mixtures or supplements and frtemdfL
cations of mineral mixtures anM suplements led nue

dryseaon nd 85cattle during the rainy season. Seventy-eight and 127 for-
age. smpesofpreominantly B rachiaxia, r yparrhenia # Paspalum s and Cynodon sue-

Cie* W collected from upland and lowland areas in dry vad rainy seasons, #re
spectively. , All samples were preared t meat.requirments of theAnIMIad
Plant Health Inspection Service of the United States Department of Agriculture

and taken to the Animal Nutrition Laboratory at the University of Florida for
analyses.

in both seasons$ mitnerals xioct likely to be deficient in forage~ were found
to be liu C&C, oPopper mapesiump phsphorust selenium# sodium* and iinc. i n

all animal tissues except for-liver molybdqumoone -atrations of minerals weroe- -

- lwe (~.O) n herainy seso thno h ~ soason. Seam phosphorus was

found unsuitable for assessing the phosphorus status of grazing cattle*

-Liver and -serum copper indicate severe deficiencies. Other -research has
< -shown copper to be r deficient throughout the Rift Valley of Mast Africa. - one

-parameters indi-cated sever- calcium and phosphorus deficiencies.

CL-- nDurin Course of this study# the supe.rvisory professor Dr. Joseph R.

~ Conrad was abl.e to visit WBawLavthree times. once in July 1979 to help plan
the research and in January 1961 at the beginning of the rainy season collection
period, oth of Ihs tripsr were part-of mineral research trips to other Afri*-

~'C4cancountries.- In addition J.R Conrad was part of a alavi/UWMD/UniVe?5ity:
of, rof or rrida project design-toam which visited Kalawi in March of 1960. --

Dr, 'Joshua Peter Mtimuni is: currently tachin and doingr reseach at sumda
Colee -C@Jgiof ricuture, University Of Malawi# P.O. BOX 219# Longwe# Malaw4.,--C

CA copleta' 6opy:b the MdissertationrCan be obtained by writing to Dr. -KtLmun
at the-above address or, rto the IISMID/Universfty of Florida. Mineral Ressarch-C

Poect, Animal:Science Departmont, Uni~enLtyrr.f Florida, G&AGnSVJiler nC~~>CC
32601 CCL

C ul WW~-



Tef~ ar visi to determine the pssitbilitiea of coopeatv

fou d t at tba e'are t 1 research . arup 'in alayuia that h ave the p o Ito, udertae ineatesarc wthgraz~inglvsstock.- These are.
the U4-thialiti-Pertania1-Halaysiaaand

and Development Institute (flIARI), vbth o&-ilich'ars, 1ocatedM, Serda,.
Selangor (near Kuala Lupu) The ch~ief contAcC for, these groups would~
be Dr. udi 1. NutagalunSgof the univaruity' ad Dr. C. Dove dra of ?ZARNZ

~Very little min~eral research has been done with rumninant livestock In
Xaysla. in the~ 1i950's, some preliminary work ,showed a phosphorus deft-

C Iency, based on low: serum, phosphiorus levels. later worki deonstrated low
blo~od 'copper levels t however, those low levels: did not correlate with. low

Slevels in hea. tssue. Low molybdenum concentrations have also been re-ported in soils fe oroges. 4oae of the best reechas shown a cobut
de4f~tIncy in'One region of MIlaysla:. This research wscarried:,out by

K' YA1(D -on: Its "research station near lual'i Johors. TrIestan crossbred and
2edh-Klantsan cattle failed to thrive ift this region. The animals. were
Uistls,'had rough coat ad lost weight, leading to emaclatiou'and often

resu~tin in~sah lths. experimint conducted byNAII, there was; A
dramatic. incroaae in liveweight 'gain as a result of vitamin 312 administra-

~,tion''alhugh no effects were obtalned hroncopper or terramycin admis tra-

'4' During a 1980 visit, plan's were made to evaluate and set up care
expeztmensL to, Improve the. production, rates of a beef cattle operation
named, the ?ah=an 111: Cattle Compan , The company has been plagued by low
Production rates and Nw. en K gtg Ka gian sand M(r. 'Ahoed )fuda have been supply-
in& mineral alapplomsuetsfor thie ran~he In 1979, a visit Iby the florida
staff provided uieral supplesmts for'the formula used this past year.

SThe basic supplementation trial at the, ranch Involved four treatments of < <'

approximstely 50,bireeding anias each,' in addition to four bullspe
paddock. 'The, four treatments were -as followes O) ncentrates, for bull,
and' cowasplus ulnira1.bloik supplementation (10X phosphorus); 2) concentrates
for. bull*,' only, plus minsral block supplegmtation '(102 phosphorus) 1 3) con-
catrates tor~bulls' nd cOws,,Iplus adneral, supplementation containi dicalcum
phosphate and'saltin a ratio of'.752 salt to 251 diesiu phosphate (4 3%

phophous);,and 4)~ concentrates tor bulls and bows,' pluas comma salt#b4.
Animals allotted:1to the treatset t vre 3 to 6 years of &a., Prior! to allot-
mant, animalswre' 'tested as~'to: yl'in; iad 'bulls vets tested for 5emen

AnStember of 4979 rho. pignacy. rates for the,, four treatments were
as follist T*to?, P reatment" ' '5Xrsu t2 ', 71X; Treatment 3 - 1X2; 4 and

~ 4 42Y l~ tis epera~tve~ tobe, eat.4o statistically.
be'lower. ,CliSpercentag :a' hihrfO 1' rstot hn~hs

rse rd d ~ r~t e~ o A @ 66 fre 197had e1 J

""Zro ti-Vivrsty an',CI-t datermizne4 -uplowtatin would beboe,
4

'
"r hl
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Blood phosphorus levels for the second and third collections averaged 6.3

and 6.8 mg% which would be considered normal. Forage phosphorus, however,

averaged only .06% at 114 days. The issue of whether phosphorus was beneficial

to reproductive rates was confused in that three of the groups received concen-

trates high in phosphorus and the fourth group received minerals high in

phosphorus. A better experiment would have provided a 
control group which

received salt only.

From the results, it was apparent that the concentrates and/or mineral

supplements increased fertility levels. It was then decided that a new ex-

periment would be designed to separate the effect of minerals versus concen-

trates. The new experiment involved four treatments as follows: I) complete

minerals (MIN) plus .68 kg concentrate (CON); 2) MIN + 1.3 kg CON; 3) salt

only (S); and 4) MIN only.

treatment I Treatment 2 treatment 3 Treatmentr 4

%IN+68 kg CON HIN+I.3 kg CON S .1IN

animals 38 47 53 55

% pregnancy 84.5 87.2 88.7 94.6

Mr. Braithwaite was extremely happy with tho results. Anicals receiving

the complete mineral supplement had a Ligher performurnce. 
Likewise, the average

birth weight for'calves was around 23-24 kg for controls while 
for animals re-

ceiving minerals, it war 32.7 kg. Since minerals have been used for the past

several years based on the formula of the University of Florida, prol-ction

rates have ben extrcmely good.

On the Pahang 111f Cattle Co. ranch, there has been a severe problem of

animals losing condition and calves developing diarrhea. Ninety head were

lost as a rcuult and the animaln that did recover from the diarrhea required

a long time to recuperate completely and gain weight. Cobalt deficiency was

suspected and cobalt bullets were given to all animals. 11is resulted in

great growth response; however, tno controls were involved in this treatment.

Pasture levels have also indicated cobalt deficiency. Forages analyzed at

severil laboratories in Australia have all had values lesS than the require-

mentn for cattle. The farm had previously unt'd vitamin Bl2 injections to

alleviate the condition. There was a deflnite response when anirmal. received

B12; however, this effect lasted only two to three months.

On another ranch in the area (Darli Blt), mineral deficiencien werte also

likely a problem. Four yeara ago oil thi-s ranch, 10 weraned anlitnalu were lost

due to hat appeared to be cobalt def1.:iency. 11i' animal s losit weight rapidly,

approximately 100 lb in a 3-week pariod prior to death.

Mineral retearcl program carnried out by Dr. iAit tagalng and .!r. lu.ng Yew

Hew included one ntudy involving water buffalo. Sixty anim.ls, 2 to I1 yearts

of age, were divided Into two treatmentil, one ('otnniting of sal L only alnd the

other of nalt plus complete mintrsln. The results noted higher growth ratts

(or thous receiving comploto minoraln and Alio increaed ovarian act Ivity.

In a ithoep nuppl ementat ion trial , 60 animaltr were aliott ed to th following

treametitl: 1) control; 2) minerals plun 1 lb concent rato; 3) 1 1l1 c01%centtrAt4
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e stu looJkeat the phosphor~us status ot water buffalo from birthh 09AS, Blood samlea were taken every 2 weeks." Blood' phosphorus
S.: o+increaseafater' weeks of age. At 8 to...w.e.p the blo'odA3*3  tit~s -leveled off and4 blood minerals were IlorE fornnsplie~eBlw~s.Dood coppe cocentrations were low aid: livar copper concentrations <..were qut vaial avrgn 12-

In ote ineral research vork, there was a uouitortn:of, slaughtered~animals for thepurpose of atuaying, minor' oc ratin n bones liverand blo4 Most of the mineral Analyses for the 'tissues weret In the normaloagehole.var, bons for &omeO reason ia im and,:phospborus
thanwoud b e~pece4.Anayse wee&as' =ade of 60 to 70 f orages toSdete41n - mineral Content. 3 hosp1orU levels ewere lowo ranging from .06 toD.OS Copper........ were.,between 2.2.to 7 ppm and molybdenum,- between .7 and.1 p Sulfur 0t# gmnerally low, .. the .0tora. as were...betotn2.2 and 131 ppa, manganese values were between 83 and 236 ppm, and cal-ccim levels were from .27 to 1'.09Z.

Asiea~. ro teFlorida-AID mineral project has be'an very limited,provdin onl tehnical advice, consumable supplies n ieaue
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s~iot~vist, to Meico was =ado in "September 1981. Althoushti CSist
t no ccurutiVrecontlyo ,great dea f mtner.2 reearch~ has already

cou otp &od.s ~ t~ lrd A Ie pro-
Olg Tearilof, beentr Insti tuto ?dcnoldgico ~eZtdo

S4,iire aMor trry).: asben-reponsble for a very active mineral research
roTom Miera reearh as first disusse vi th Zn;. Tresnillo in 1976 at

-~isa-d-hsse-bsmn foli-p, ,hrough -correspn
dane sinces then. olovd

?ne. Freanillo has directedsa large number of student this** since, 19750
2ofthem directly related to mineral research with graingcte.Alt

ofthese, theses :re found' in th~eppendixc,. 'The thosesvcontali.extremely. good
infrmaionin elaionto the mineraL status of three states in theVc~~

Of, Mnterry. I one study (Raynundo ;ecamilla )4arctnes),I a lagin~ o 9 ispai
animal per day was reported for: afiials vrc~ving phosphorus suppementtion~
An~other thesise (Usandro it, ?ernndea ' Rroiin) reported greater w'eight juoins
~for~ aninals witheither '4 or 8X phosphovs. than, for: control animals. Joel
Axellbarra Crux ale noed signifiiantlyhibe gains franimale receiving

e~~her$~~ o Ophosphoriasyersu.' thospa of the control group. Atei i
DPavid Arturo Garcfta AviLa noted the onosics of phosphorus supplnttono

A -number of the' theses notedI low forsaeand serum phosphorus leves.
Daafrom Josg Ibarrs noted ser'Um phosphorus fitecontrol groups averaged +

:~3.2 all und 7.9 and, .I, mg for. theS 3 and,1l2phosphorus_ supplemented ipgoups,
4 rpectively. Anoatjv a hesis noted forage phosphorus levels of . 14,x with q5Z
oftho- servam samples~ averaging, less than4. 411.Tb.
noted. hIgh forsae but' low serum copper. concentratious.<Another theesos, by
Ti11borto do las Fuentes Caballo' noted thatAW~tvi the se'rua copper-----
levels were lov, averaging.4 ppm l possible exsplnation for high forage- -
but 'lov~ serum copper, levels could, be tbat , molybdenumi forage concentretimn

weehigh. However, mlybdnum analystshdo en4n.~-.

Lowforgophophousconcentrations were also reportedt by VictrA
SL1srhaa~and Jost Luist Ortega. Ornegs also repre losrum phosphorus--

levels and;An thiis tudy. phosphorussupplsmtation was found' to be economic.-
all~ beneficial. A thesis by&~d ilr rin noted low, phosphorus
concentrations iu' both forages and seruw during bot h the wet sd drysaos

During conversations, with Ing. :?rsillo, It was noted' that th~ere was a
ee~e~ephtpbousdeficincy In~jthe, Tsipic6oarea.% Analysaes from this region,

asd f~iatdo phosphorus lavIeleand a firtlyhith 'death rate, was reported. 14
~~~hrS upplementation had appeared 'to~boben ficia1. In, this case,,>1n

a1diion to d~athbafimsls were-havs ning. prbThe question remains,
ot.courss, as to whaII r this is a-case of -,un cop lics ted phosphorus
A eflncyor prhps dueealso to'o a-~tto

0;,x'raj reeach fo ng, Ylorida -design-was -also couplated to Vers 4
)y I*4i r trdesAssistance was provided throuigh

eedzt14 esit -a 'pbihd in a M. 8 dolelthoaaisMa
-h Otacdii at #_T "-il'o h thesis is "Interrelationships

nsra,.,o~ftanof, oags and cattle, in the Central and
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As a result of the September, 1981 visit, it was learned that there are

7 institutions that are interested in conducting mineral research in Xexico.

One of the main institutions is the Inscituci6n de Ensaaanza e Investigaci
6 n

en Ciencias Agr(colas in Chapingo. Starting next July, Ing. Ricardo Barcena

Gasa from Chapingo plans to begin a Ph.D. program at Florida in the mineral

raesearch area. A trip to Mexico is planned for February, 1982, to assist

Ing. Barcena vith initiating experiments for his Ph.D. program.
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III

Ing. Ola Fresnillo (Hom Tel. 54-48-53, Ofice 58-20-00,. Ext. 437
Ing. Candelario Carrera Harquez
Ing. Jeoas Alburto Guevara Gonzalez
Inastituto Tecnol6gico de Eetudios Superiores do Monterrey
Sucursal do Correog "J"
Moncerrey, N. L., Mfxicu

Dr. David Rodriguez Haltos (H1ome Tel. 2-15-72, Office 4-31-00)
InS . Fernando Ruiz-Zarate
Ing. Lorenzo Suarez (Department Head)
Dr. Carlos de Luna
Dr. Jes65 Torralba (Nutrition)
Universidad Aut6nous Agraria "Antonio Narro"
Buenavista, S Itillo, Coabuila, MHxico

Ing. Ricardo Silva Cerr6n
Nueva Espafia 335
Fraccionamiento Urdiiola
Saltillo, Coat., MHxico

Ing. Jost Arroyo Luna (Home Tel. 2-14-92, Office 011-520841)
Muzquiz 727--5 PTE.
Saltillo, Coah., M6xico

Hr. Ed Deathridge (Agriculture Attache)
Mr. Tc .as Donnlly (AID Representative)
United States Embassy
Mexico City, M~xico
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Panama

The first contact in relation to mineral research in Panama was made in

August, 1981. The main contacts are Ing. Roberto Quir6z and Dr. Santiago

Rios A. Ing. Quir6z was extremely interested in mineral research and had

been to the University of Florida for laborocory training from September

to December, 1980. While in Gainesville, a research proposal for mineral

research in Pana:- had been written up. This is found at the end of this

section of the report.

Dr. Santiago Rios is the director of research investigations with live-

stock. Dr. Rios had received an M.S. degree from Costa Rica in which he did

mineral research with cattle in Panam5.

At the end of 1981, samples had been collected from 20 farms. The

=sjority of these have been taken from the regions of Bugaba and Gualaca.

from each farm, one composite forage and one pooled soil sample were col-

lecte. Five blood, 2 liver anu 2 bone samples were taken from growing

steers from slaughterhouses in the vicinity of the farms.

From the Gualaca area, six farms were chosen for collecting additional

samples. Forage samples have indicated that over three-fourths of the samples

are deficient in phosphorus, being less than .15%. Soil phosphorus concen-

trations are also low, with 95% less than the critical level. Forage copper

is low but there is quite a bit of variation between samples. Some samples

had only traces of copper. Blood copper is low, with only 9 of 65 samples

above .6 ppc:. Serum zinc levels seemed adequate but forage levels were ex-

tremely low, with only 2 of 17 samples containing more than 30 ppm.

On a trip to Santiago, we observed animals chewing something which we

assumed might be hones. Upon stopping the car and getting closer to the

animals, we found tiwt several were chewing on tin cans. This "pica" or

abnormal appc tite was indicative of pnosphorus or some other mineral defi-

ciency. Upon examining the mineral feeder, we found that only conon salt

w1 availible to these animals.

The Florida project has been and will continue assisting the Panama

mineral rcsearch prr-':..um by providing consui'able supplies and doing some of

the ,rc d:fficult analyses. Ing. Quir6z will be going to North Carolina

this August to go on for his M.S. degree. In his absence, additional contacti

in Panami will be Lic. Manuel de Gracia (chemist) and Dr. Jorge G6mez (veteri.

narian).
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A Proposed Mineral Research Program for Panami (IDIAP)

Introduction

In Latin America, livestock depend largely upon forages to supply their
mineral requirements. However, only rarely can forages completely satisfy
each of the mineral requirements for grazing animals. Borderline or deficient
levels of certain elements were noted for many forages in the 1974 Latin
American Tables of Feed Composition: Co, 43%; Cu, 47%; Mg, 35%; P, 73%;
Na, 60%; and Zn, 75% (McDowell et al., 1974). Phosphorus deficiency has been
reported in 38 developing countries, Mg in 17, Na in 14, Co in 21 and Cu in
20 countries (Fick et al., 1978; McDowell, 1976; McDowell et al., 1976).

In a recent survey made by IDIAP (1980), some important problems of
livestock in Panaml were pointed out: advanced age of heifers at firstcalving, long calving intervals, low calving percentages and overall low
production. These problems, at least in part, must be directly or indirect-
ly related to mineral deficiencies or excesses. Mineral supplementation is
an uncommon practice in Panama.

Mineral deficiencies in PanamS have been reported by several investi-
gators: Ca (Williamson and Payne, 1975); P (Chicco, 1972; Rios A., 1972;
Poultney, 1972, personal communication; Rosas et al., 1969; and UNDP/FAO,
1968); K (Chicco, 1972); Na (Chicco, 1972); Fe (Chicco, 1972); Cu (Ammerman
et al., 1974); and Zn (Chicco, 1972). It is important to point out contra-
diction s among some of those investigators about specific mineral deficiencies.
The reason might be different sampling times and procedures and different
statistical designs.

Regarding biological responses to mineral supplementation, Poultney
(1972, personal communication) reported an increase in calving percentage
from 42.0 to 80.0% with bone meal. Rios A. (1972) reported an increase in
calving percentage from 62.2 to 68.8%, a decrease in the time between calv-
ing periods and increased average daily gains with phosphorus supplementation.

Many investigators in Latin America have reported positive biological
responses to mineral supplementation for both major and minor elements. In-
creasing fertility in grazing cattle with phosphorus supplementation has been
reported in: Bolivia (B. Bauer, 1976, unpublished data); Brazil (Conrad and
Mendez, 1965); Colombia (Stonaker et al., 1975); Peru (Echevarrfa et al.,
1974); and Uruguay (Schiersmann, 1965; de Le6n Lara, 1963). Bauer et al.
(1979) reported an increase in average daily gains In cattle supplemented
wtih phosphorus and within treatments, trace mineral supplementation resulted
in nonsignificant higher gains versus control animals. Lopes H. (EMBRAPA -
Brazil, 1978, unpublished data) rpported an increase in liveweight gains dur-
ing the wet season with phosphorus supplementation, which increased even wore
when additional trace minerals were included in the diet.

As mentioned above, mineral status of livestock in Panamfi has not been
well-defined. Therefore, it is extremely important to carry out mineral re-
search in order to determine with more accuracy the mineral status of grazing
cattle in Panamd.
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Objectives

- To determine the mineral status in the more important livestock regions

of Panama.
- To evaluate bio-economical responses to mineral supplementation.

- To provide practical uineral supplementation recommendations in order

to improve overall cattle production, including reproductive efficiency,

in Panama.

The following methodology refers only to the first objective, i.e., deter-

mining the mineral status of livestock in selected regions of Panama, since this

information is necessary before proceeding to the second two objectives.

Methodology

1. Sampling of ranches

1.1 Selection of regions. In each province, regions will be chosen based

on the follcw'ing criteria:

- Beef cattle production priority: It would be made according to the

number of bef cattle ranches and the beef cattle population.

- Ecological conditions: According to the above criteria, ranches

selected mu>L be representative of ecological conditions of the

zone.

1.2 Selection of ranches. In chosen regions, predominant beef cattle

production systems will be determined (breeding and/or fattening).

The quantity of animals per farm will depend upon the predominant

management system. The research will be perfortmed on farms %here
rineral supplementation is absent or only cocr.on salt is used

(sodium chloride).

1.3 Selection of animals. The minimum quantity of animals per farm will

be 24 (12 per class of animal) from a minitncm of 2-3 ranches per region.

1.4 Collection of samples. Samples taken on forms would include blocd,

liver (biopsy), forage and soil. Bone sarpleb would only be talken
if animals were slcughtered on the ranch. The samples can be taken

from 1-3 classes of animals, including groving animals (heifers or

steers), breeding animals (pregnant-lactating cattle) and fattening
animals.

2. Slauahterhouse campling

Bone (rib) and liver samples to be taken from animals that wer in active
production.

3. Si.r..plliig periods

Two collctiono will be made, at the and of the wet and the dry seasons.

4. Amling

4.1 Svil



115

4.2 Foraes
4.3 Blood
4.4 Bone
4.5 Liver

5. Analysis

The analyses will be made following The Methods of Analysis for Plant and

Animal Tissues prepared by Fick et al. (1979). This manual likewise de-

scribes methods for sample collections.

5.1 Soil. Complete soil analyses to include soil classification, soil

structure, p1l, organic matter and available forms of the
following: P, Ca, Mg, K, Na, N, Al, Fe, Mn, Zn, Co, Cu, Mo

and Se.
5.2 forage: N, in vitro digestibility, Na, K, Mg, Ca, P, Fe, Mn, Cu, Zn,

Mo, Co, Se and S.
5.3 Blood: P, Ca, 11g, Zn, Cu, Fe.
5.4 Liver: Zn, Cu, Fe, 1Mn, Mg, Co, Se, M, and possibly vitamin A.

5.5 Bone: Bone ash, specific gravity, Ca, P and Mg.

6. Statistical Design - split plot design

7. Mineral Research Pro ram

Basic requirements for mineral research include a well-equipped laboratory,
with the main.Instrument for analysis being atomic absorption. Mineral re-

search fits very well into Ph.D. or H.S. degree programs. This would mean

completing coursework at Florida, returning to Panaml, collecting animal

tissue and forage samples, and completing the mineral analysen at Florida.
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Panaml Contacts

Mr. Tomas Ugarte
c/o U.S. Embassy
USAID/Panamg
APO Miami, FL 34002

Ing. Roberto A. Quir6z G. (Head of Laboratory, Gualaca)
Dr.' Santiago Rios A. (Director de Investigaci6n Pecuaria)
Dr. Rodrigo Tartl (Director General)
Instituto de Investigaci6n Pecuaria (IDIAP)
David, Chiriqui
Panami



Peru

The mineral research program in Peru did not start until February, 1977.
However, a Peruvian student, Ricardo Valdivia, had been working towards his Ph.D.
since 1975. Dr. Valdivia's dissertation was entitled "Effect of Dietary Alumi-
nm on Phosphorus Utilization by Ruminants". Dr. Valdivia has now returned to
Peru.

T1nree research groups are now investigating the mineral status of rumi-
nants in Peru. The pain contacts of these institutions are as follows:
a) Universid, d Nacional Mayor de San Marcos (IVITA) - Dr. Ricardo Valdivia
a d Dr. Oswaldi del Valle; b) Universidad Nacional Agraria (La Molina) - Dr.
J ,n Kalino:ski; c) L'niversidad Nacional Pedro Rufz Gallo (Lambayeque) - Ing.i-[lido Vidal.

U-iversldad Nacio:-.P' ::ayor de San Xarcos (IVITA): Thiaz institution has a great
... erest ir :nineril research and has had quite a bit of experience With rineral

znal''scs. A:or-.ic ascrption equipmert is available and technicians are well-
trained.

Mineral researcl, is undervay at thc: tropical experiment station at Pucallpa.
One of the main experirments involved phosphcru., suppleentation with tr-proved
pasture and native pasture. The various treatments included a phosphorus fer-
ri~lzer/suppleme;nraticn at rates of 100 ks/ha, 500 kg/ha, 100 kg/ha plus direct
phosphorus su; plc-Er, tat in, and 500 iog/ha plus direct pho, p!horuF supplenrentation.2he direct phosp'hcrus supplementation ,i a: r-ixture of 40'. ( ic lcium phosphate
and 60. salt. A:iz.als conrumed aF;ro: i.atulv 50 g of mi(:e ris. per day. Urost
doublhethc Cain!, vere :oted for the trcatmoll:s of 100 kz/r , o" phosphorus plusdirect mineral v -u7'.tentat ion over that of the control of 100 .g/ha. The 50(-kg/hatreatment was :;ligt.t2v hipher; hcaever, this provi-l not to !,v cs eccnomical a, the
treatment with ori', 100 kg plus direct pt;trphorus up'plC'"Untation.

Additiona] I',, c:.perl ients; arc un:c ray or bein; r'z.nned for research
with cereloid .1ceff I. underl:.. ti., ir,cra.o tht low f,.rtilitv of cameloids.
better fertility ha-, :csulted fro:r ..-....c'., n .riuer','nt. Llamas are spontaneous
ovulators ind ore.ding th(.r ' everal t i: u .I 111 have a favorl-le effect in that
the high -c t th o cin k

A recently ce.-peted studcnt tl,,s y ;.ruro Lcercn:c Fosalej Fernandez
entitled "Contr .'aci&n al Estudio dI F iada Nutric ionl en i:1nerales de los
Ca:.-lido Sud,.-erfcannos cn e Alt nr. , yzcd blood i.;,d liver samples col-
lict-ed at a i:!ter-;ut;es fron 96 l ; ,.,;, la.mnio i !nd 12 !:.ter . Flood Cu,
P ard Xi, lev'l!- t,;v' gene rllv nor:.l, ai:K'Iugh liver Cu ' rteers and alpacas
aevraged 9.7 and 4.5 ppm, rcspeectiv,. .'. of the fora,,(, aralyien. frorm La
Roya are as followq:

Nutrient Native (jMhJ r-) v.! rov, 'atures

Ca, % .1N .50
P, x Oor .28
re, ppm 528 669
Cu, ppm 9.3 14.7
Protein, % 5.6 19.2
Asi, % 5.2 9.4



Heral' supp laments administered as~ a drench to alpwcshavo not been suc-
ce~ssful Some of th drenched animals died. I~t is not knooom if 'it was due to
thet iinas @r',incorSct drenching procedurs. 'Nexpertmint's Are being plannedi4th the fllow ng treatmens conevoLInjections of.A"'4 ud
injections, of,$e-vitamin E. one would i~~xeta positive rs oefrom h
se-I injection since thie altiplano is more of: a So' toxic area as evidenced by
the preents of the g nusAstriaalus,1aS d8e ica pat

Anothler student thesis, involved a disease conditioni in dairy cattle termed
the anial3 enters certain pasturesI it will,,be hypersensitiie to nose and move-

met. Exercise i1 eat inwscular tremors, and Inucoordinain heciia
signs ,may., Iast tor' many days, resUltin& In lowered. milk produc tion; hovever,:,the

~&appetite, I isidaffe cted *: The problem $. associated with older establishedralfalfa
pa.stures, however, it:Is, felit that if the paa'ture. ipure, alfalfa, there$to no
pr'oblem; rther it isrof ten other species (often weeds) that are ine the pasture.
Thi condio iS rr4 by removing. animals, f rom "problee" pastures or fe4dtng
grain., Also injeedious of Cal R and electrolytes have resulted In recovery*
It Is-possible that MS deficiency could be involved. The condition of O"tembla-
dera" occurs in 9uthern Peru inr the departemnt of T&CnA (ngXtr to Chile) and also
io Irriated 'are"s of AreUquipa.

Univeruidad Xacional LAraria - The National Agrarimn University at La Mo.lina has
been responsible for a great deal of agricultural research over the past years.
P art of ithis wesearch .'as Inud~ed studies with mineral deficiencies.

cobt 12) i~slfts + Thde trz8 atrer as follows:, 1) salt +. Iodine +. copper ~+
cobltl2) alt Ioine+ coppr + cobalt + ulncg 3) salt +,iodine + copper +

cobaltr+ sins + phosphorus. A-second experiment involves those same treatments
-buts with growing lambs for six nouthso A third eaperimeut at Pucalipa involvesr
Kellore cattle, 6 years of at*.~ The treatments for this c~arreut Include:
1) &i~a+sdium + Iodinej 2)id~+o + copper + cobalt; 3) sodium +. Iodine +
z3nc;A) sodium + iodie+ zinc + copper + cobalt + phosphorus.

ln.tbe area of JUnfn,,Oaontal ataxia has been observed In sheep. It Wasl
f felt that this was not caused by a simple copper dof Icienacy or a, molybdenum-
induc d Copp*er def Liency. It IS thouaght that possibly hiuh zinc levels may
cause a copper da Iciency* Additional research has noted low cobalt and zinc

Sareasn h iCuco egion.

fr. ,Z Kaioski %has undertaikmn some extensive mineral supple mentation tri~als
With'Asp, 11 :, a has had 0o100 problor~ith- the irdectable copper solution In. the
form of cop per Slyuleate. In lone eaxperiment, 1000 eves Iwere In Ivolved, with,
lge,' IQ4i:rhal1DeS nl=tona-the njection site. Soma deaths from

the Lof lasimation essUlted -and.the experiment-vas teratnatad. it vas agreed'that ->~

the Florida project .Iotald look~ for a more7 acceptable -Injectable copper solutioun.--
(I.e., Cu cosiplaxdwivth =A).

Drs- $lnovski recently completed a shee nineral supplerentatlon trial
JOO~g he treatments, of goo evesr each.-,: U=ornof the :reslt oths -

pe if7 ''r" as U Us- ' < %'2t >



and 1aC1' I , and NaCl I ,2Y1 NaC1 and Cu

Po ab rp7 . .6. 84.7

Themortality rata was~ ver hih to bad wete,(~ un lambing.-~>,
wi theh _mjTtt_*ideaths occurrinwithin. the first f o The data',would-

a tsarsons'ttfrom supplentaI Iron" iritu'incY Datai from this XpiIet
wprentd~at the 979; AP8el 80,

Dr. )KalinowskLi is doing 'soms studies combining minerals, with, urea. Consump- .

tin oftha ix~ture is, 20 grams per .day withSBgrams:of rho-'total being urea.
sh~eep have access tolthis",mixtuireo6nly 12 hours a day(Wtnisht), Continued
-access to this ixture did' re t'in some~.toxicity.

nikdvrsidad'Nscional Pedro. Ruti Gall. ,- The mineral research. program in
Lambayequehas been functional forams years. ,Host, of the first one-and-
a-hifeasire needed to ,obtain equipment and for practicing laboratory pro-

~cdres. Theprogram -is now 4ery active and it IS-* in essence," .the regional
cetro ineral resarchi. (for northern ?eru. Ing. 116ido Vidal is the leader

~ofthe pogram along,withvIna. rancis Villena. Ing. Luis Ara ~alsra is from
~the. Univsrsida& HacicnaTfi cniso de.'Csjamrca and Ing..Vidol has,-beeui helping
him to' stalilish 'a inor'~a research porAzi., The 7loirids-41D program has sent
.a nuborof matarials i.nd supplie's to .both Ing'. Vidal and log. Ara. -Ing, Ara,

~ NIn&. Vidal is planning, someprograms to determine If the etiologyL of,
coquara"l canbeeablshed.-> This dises is 'characterized by'animals losing

wegt,'n beo ingsaciated. ,Mwcle~othafseec are of tan in atroph , Yith
a *weU~n ofthe cheek. One of, the most charactsristic clinical signs is:.the

tonue1oftn potwdin~ro th muth h condition .was. first :recorded in
19470 Sinc then, there have 1ben ome--yesris vith no incldanco of the disease.
..Howev r severe dry soasons ,the condition, is qui to prevalent. During
theet msn-there is norblmbi during; June' and 3Jslyo conditions' are
~severe. Coq'uara eaffects cattle in all oftLhe nlorthsrn none of the country.s

A~Th 4 tan Oraneo a sugarca a-lives tock 4cooperat~ive named "Cooprative
~ ~~iido ftoduccd6n" has conduacted some mineral: supplementation programs

~lti an to coquera 4zIm~ re~vdomnt o 4- months and for-
nezoloig~~unhs. 100 S'gfdy, weeConsumed Th e call pSeet age Was

6%, o rge piryide t6ths anmals was 8-22 kg/day~ (or 2-14 Wg3) .- Durirg 4

th eaie4idisusions4 .ierteheld 4ith the managrs as to the -

stud~lng ths odiin I a oped that tissue samples and
-"ldbe, taienifor mineral analysis 4  Also, it wa suggesteds ~- ~>..~

.sid~osisn th oldbfrce-~fed to:: il
to -, b e v b 4.4.,4.4.4. 44

j - bOCA '0 o t( .)ch $ 4olvav the research po~ras~ ~
a d'cn ta'd~d calilo, wgnesio y, - 4 4

e aub tt i 16 tUlad'd -bdo'~s la4t4 n.nt i I.
4

't
.4

4



121

deficiencias y toxicidades ds mineruas en al norte del Peari", by Ing. Vidal,

lug. Francis Villena, Ing. Ara and thre other collaborators. This document

gives results of the various trials which wore as follows: i) Suplementaci6n

de minerales en ganado vacuno y lechero an la Campiia do Cajamarca; 2) Suple-

mentaci~n de minerales an el ganado vacuno de carne do la CAP Udima; 3) Diag-

n68tic, de deficiencias minerales en la granja Proc6n-Cajamarca; 4) Diagn6s-

tico de deficiancias de minerales en al ganado vacuno de Batan Grands (zons
con problemas de coqura). Summaries of these experiments are included at

the end of this section of the report.
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INFORHE PRELIMINAR

Proyecto: Estudio de las Deficiencias y Toxicidad de Minerales en 61 Norte
del PerG.

Tftulo del Proyecto de Tesis: Diagn6stico del Estado Nutricional Mineral del

Ganado Vacuno en Jadn

Alumno Reponsable: Rafael Antoni o Guerrero Delgado

Patrocinador: H6lido Vidal Dfvila, I.A.M.Sc.

Otros participantes en el Proyecto: Francis Villena Rodriguez, I.Z.
Carolina Aguilar P.. I.Z.
Dr. L. R. McDowell

Iustituciones auspiciadoras: Universidad Nacional Pedro Rutz Gallo,
Larnbr.yeque, Per6.

Universidad de Florida, USA.

Objetivos del Proyecro: El presenteproyecto tienecomoobjetivos: determiner

los niveles do Ca, P, Mg y Cu en suero sangu~neo; Cu, Fe y Mn en el hfga-

do; al igual que en forrajes se determinarZ Ca, P, Mg, K, Na, Hn y Cu,

pars ver si se presentun deficiencias o toxicidades de estos elementos

en el ganado vacuno quo se cria en la zone de Jagn.

De otri, parte, permitir establecer ba es tara futuros programas de suple-

MentaLl6n mineral en dicha zone.

Tratamientios y/o di.;posici6n cxperimental:

Epocas de inuestreo: Gpocn de Iluvis (dos nuesctres) y r.poca seca (un

muestreo)
Sistemas de explotaci 6n: pasto, cultivadoij y panttos nniturales.

NGmero de animalen. tuestrados pIr C-poca:
Muestras nbtenidns: sa.ngre en animalug in viva; hfgdo y sangre en ani-

males de camal; forrajes cultivadou y naturales.

Fecha do inicio:. Harzo de 1,978

Resultados a In fecha: Lob resultadoa se muentran en )on cuadros adjunton &I

preseente informe.

Cctentariot: Durante la pocn liuviona hay abundnucia de patitoti (Ind1i cantidad

do panton nnturales). _.; ha obnervado cierto grads dt, deficicncia en los

alementos Ca, P y Cu, tanto en anitnalet, yie ronnurien pnstnot ctiltivados,

como aquellon que connurn panton naturnles. Ern norprendentr observer

que, In deficiencia de Fforo on mayor en un igimen con pa, tos Culti-

vadon, lo cual ticne cierta relaci 6 n con el coirenido do fftforo del

forrajo de aigunon panto y el tipo do nnirnales (tzvjorado. ). La die-

ficioncia do cobre cs definitivu ente vi~r. alta eti lon anisnalon qut. consu-

man pastoa naturalen, catrechamente rvlacionado con In disponibilidad do

cobra en loa forrajou.
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En ra .staci6n seca, en los animales qua consumen pastos cultivadoo, so
incromenta notablomnto el grado do deficiencia do calcio y baja el Srado
do deficiencia del f6uforo, en ralaci6n al primer mueotroo. En aniasles
qua consuman pastos naturalea, al grado do deficiencia do fteforo as in-
crementa considerablmonta an relaci6n al primer muestreo.
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Ctmf 2: ConteLnido do minerals en al suero sangulneo de vacunos en la zoua
da JaSn, PerE. (Epoca seca, 0ctub, e do 1,978)

Pastos Peo tom Huestra3
Ninerales cultivadom naturales caC.L,

Calcio
Conteuddo do Cs (jm/100 a) 8.1 1 1.0 9.3 ± 1.4 7.4 1 0.5
Grae do dficlencia*, Z 54.1 8.7 90.6

Pdeftoro
Contenido do P (i/lOO ul) 7.4 1 1.7 6.4 1 2.1 4.9 ± 1.6
Grado do deficienciah, 2 2.7 2.2 34.4

l'ayl~io

Contenido do Mg (mg/100 ml) 3.0 1 0.4 2.9 ± 0.4 2.6 t 0.3
Grado do defirciencia*, Z 0 0 0

Cobra

Conmt: do do Cu (pg/mi) 0.7 t 0.3 ).6 t 0.2 0.3 : 0.2
Gredo do deficiencia*, 1 22.2 39.1 81.3

Para obtener los grados de deficiencia so ha torado los siguientea niveles
narginales: Calcio, 8 ug/100 ml; F6sforo, 4.5 mg/100 ul; Magueslo. 2 uu/100
ul; Cobre, 0.5 pg/mi.

So tomsron las •iguientes muestras:

?astos cultivados (mero do animalen) 37
?atoo naturales (nC=ero do uniiales) 23
:mal (n~mero do animales) 32
fuestras colectdas do suero sangufneo: 92
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Cuadro 3: Contenido de minerales en los principales forrajes de la zons de

Jan, Peru (Epoca lluviosa, Marzo de 1,978)

Ca P Mg Cu

Forrajes Procedencia % % % pg/g

Panicum afhimum Jain 1.01 0.26 0.32 1.30

Panicum purpurascens " 0.32 0.40 0.32 6.92

Panicum uiximum Quiracas 0.98 0.33 0.38 15.29

Penniset" purpureum 0.32 0.42 0.20 11.37

Panicum purpurascens 0.42 0.20 C.27 7.87

Panicum miximum Pucarg 0.88 0.24 0.44 3.26

Acacia macrocantha 2.46 0.17 0.36 3.68

Cordia sp. 3.51 0.10 0.66 2.98

Boutelova aristidoides 0.20 0 0.10 1.44

Bejuco toro" 3.64 0.16 0.50 8.71

Luche" 1.98 0. 14 0.61 13.75

Prosopis chilensis Bellavista 2.16 0.16 0.27 2.56

Cordia sp. 3.24 0.26 0.42 3.26

Acacia macrocantha 1.06 0 0.15 0.46

P. miximum-Rinchozia Pomahuaca 1.57 0.18 0.58 4.38

P. riximum-Rinchozia " 0.50 0.14 0.36 2.84

Pennisetum purpureum 0.36 0 0.13 0.32

Panicum miximum " 0.71 0.07 0.26 0.60

Riuhozia minima " 1.35 0.26 0.48 4.52

Mezela forrajesa Santa Fr 2.81 0.06 0.51 3.82

Mezcla fcrrajes" " 2.83 0.17 0.52 3.40

Algodoncillo* Colasay 1.64 0.12 0.48 3.68

Pata de perro" 2.08 0.10 0.27 2.70

Tuyo" 1.77 0.03 0.25 2,56

Nivelces promedios en forrajes 1.61 0.18 0.37 4.5

Grado de deficiencia*, % 4.0 84.0 16.0 88.0

0 - could not detect.
*Par& obtener los gradot. de deficiencia se han tomado los siguientes niveles

marginales: Calcio, 0.30t; F6sforo, 0.30%; Magncsio, 0.20A; Cobre, 10 pg/g.

"Falta idcntificar (g8nero y especde).
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IORHE PRELIHNAR

Proyecto: "EstudJ, 4e las deficiencias y toxicidad de minerales en el norta
del P, ,:Wt

Titulo del Proyecto de Tdsiu: Diagn6stico del estado nutricional mineral del
ganado vacuno lechero en Ia campifia de Cajaarca.

Alumno responsable: Pedro-Antonio del Carpio Ramos (P.A. de Zootecnia)

Patrocinador: HSldo Vidal DIvila; I.A., M.Sc.

Otros participantes en al proyecto: Francis Villena, I.Z.
Carolina Aguilar,- I;Z.
L. R. McDowell, Ph.D.

Instituciones auspiciadoras: Universidad Nacional "Pedro Rutz Gallo".
Lambayeque, Pera

Universidad de Florida,
Gainesville, Florida, U.S.A.

Instituciones colaboradoras: Grupo Asesor Aleanin; Universidad Necional Ttcnica

de Cajarmarca; CAS Agrigan (Cajamarca); PRODAC (Cajamarca); Ministerio

de Agricultura y Alimentaci6n; Predio ganaderosde.Cajamurca,.

Lusar de ejecuci6n: Camvifia de la ciudad de Cajamarca, Peri.

Fecha de inicio: Marzo de 1978.

Objetivos del proyecto: Determinar en que estado nutricional mineral se encuen-

tra el ganado vacuno lechero criado en los fundos de la campifia que rode& a

la :iudad de Caj amarca, a fin de poder corregir las posibles deficiencies

y/o toxicidades mediante suplementacidn.

Tratamientos y/i disposici6n experimental:

Epocas ds muestreo. - Epoca lluviosa y Spoca seca.
Sistmas do nplotacidn - La explotacign del ganado se realize al pastorso

(.epecial'ente los animales adultos) lox cuales pastorean sobre pastos cul-

tivados, Rye grass (Lolium multiflorum) y TrSbol blanco (Trifolium repens),

quo ae encuentran asociados an una proporci6n apr6ximada de 80% y 20%,
respectivamente.
Nfiero de animales muestreados por Spoca; - Se han obtenido ochenta (80)

usstras por Spoca de muestreo.
Muastrae obtenidas. - Se hen tomado muestras de sangre en animales in

vivo sediante puncien yugular; de cede fundo muestreado tambi~n se tom6

suestras de forraje. En el carnal de Cajamarca se matan muy pocos ani-

males procedontes de la caupifia, razdn por la cual casi no me tomaron

muestras de hfgado.

Resultados a la fecha: En los siguentes cuadros as muestran los resultados

obtenidos haste el monento.
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So puede observar qua en ambas 6pocas hay deficiencia 
de Calcio, preson-

tindose en mayor grado en la 6poca saca, deficiencia que 
no concuerda con al

contenido de Calcio en los forrajes debido 
a qua todos ellos estin con conte-

nidos superiores al nivel critico.

La ligera deficiencia de F6sforo en la poca lluviosa y el incremento

dol grado de deficiencia durante la Spoca 
seca est relacionada con el con-

tenido de F6sforo en los forrajes, ya que 
ademas de presentarse niveles mar-

ginales existe, en algunos forrajes, una tendencia a decrecer la concentraci6 n

de este elemento durante la 6poca seca.

La concentraci
6n de Cobre en el suero en ambas 6pocar estfi en el nivel

marginal (0.5 g/ml), observindose el mismo grado de deficiencia 
en ambas

Spocas. El grado de deficiencia de Cobre en los forrajes 
no as tan alta

como en el suero; sin embargo tiende a acentuarse 
el grado de deficiencia

en el forraje durante la 'poca seca.

Cuadro 1. Contenido de minerales en el suero sanguineo 
de vacunos lecheros

de la campifa de Cajamarca (Epoca de lluvia, Marzo de 1978).

Minerales 
Pastoreo en Rye grass:trtbol

Calcio
N! de muestrasB ... * .. 81

Contenido de Ca (vg/100 ml). . . . ... 8.92 ± 1.63

Grado de deficiencia*, % . , , .... 25.92

F6sforo

N! de muestras ..... * * , 81

Contenido de P (mg/1O
0 ml) . . . 7.55 ± 3.3

Grado de deficiencia*, % . . . . * • * 11011

Magnesio
N! de vuestras ....... ****.81

Contenido de Mg (g/ 0  . . . . 2.59 ± 0.84

Grado de deficiencia*, Z . . . . .. . 9.87

Cobr

Sde muestras .....

Contenido de Cu g ..... . . . 0.54 ± 0.2

Grado de deficiencia*, % ... . . 48.8

Pars obtener los grados de deficiencia te han tomado los siguientes niveleS

marginales: Ca, 8 mg/100 ml; P, 4.5 ng/100 ml; Hg, 2 mg/100 ul; Cu, 0.Spg/ml.
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Cuadro 2. Coutenido de inrales en el suero sanguneo de vacunoo lecheroo
do la campifa de Cajamerca (Epoca seca, Octubre de 1978).

Minerale. Pastoreo en Rye grass:trgbol

Calcdo

Conte do d4 Ca (p -lOO .1) . . 8.5 1.73

Grado de def'.ciencia*, Z ...... . 43.37

Fgeforo
NT de muestras . • • . 83

Contenido de P (a&/100 al) . . . . . . 6.24 t 2.31
Grado de deficienciah, Z . . . e . . 27.71

i t de mueAtras . 3 •
Contenido do Ma (jg/10 0 al) . . . . : 2.35 ± 0.42

Grado de deficienca*, Z . . • . * • a 12.04

Cobre
N I de muestras o o . . .o 81

Contenido de Cu (g/mi) .. . . . . 0.48 ± 0.2

Grado de deficiencia*, Z o e , w • • • 49.39

Para obtener los gredos de deficiencia se hen tomado los siguientes niveles

marginales: Ca, 8 mg/O0 al; P, 4.5 ug/100 =I; 11g, 2 mnYiOO l; Cu,0.5g/2m

Cuadro 3. Contenido de sinerales en paotos cultivados utilizados an la cam-

pie de Cajamarca; Spoca de lluvia, Marzo de 1978. (Base sees).

Predios Ca,.%2 P, 2 1g, 2 Cu, ls/gr

El Triunfo 0.62 0.5 0.25 9.7

La Colpa 0.69 0.23 0.21 9.7

La Victoria 1.09 0.35 0.21 12.6

Dethania 1.10 0.18 0.21 12.6

Huayraporgo 0.89 0.38 0.17 25.6

Miraflores 0.77 0.34 0.25 168

San Roque 1.03 0.43 0.24 13.0

Huacariz 0.86 0.23 0.21 11.1

Tartar 0.74 0.48 0.34 15.2

El Carmen 0.87 0.35 0.27 12.2

Mayopata 1.29 0.38 0.39 16.4

CAP. Cajamarca 0.83 0.45 0.22 30.4

Alto Otuzco 1.11 0.36 0.38 31.1

El Hilagro 0.62 0.11 0.19 7.6
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Cuadro 3. (Cont.)

Ca, % P, Mg, Z Cu, Ug/gr

Promedio 0.89 0.34 0.25 16.01

Grado de de-
ficiencia*, Z ---- 28.57 14.28 21.42

*|

Para obtener los grados de deficiencia se han tormado los siguientes niveles

marginales: Ca, valores menores a partir de 0.3%; P, valores menores a par-

tir de 0.3%; Mg, valores menores a partir de 0.2%; Cu, valores menores a par-

tir de 10 g/gr.

Cuadro 4. Contenido de minerales en pastas cultivados utilizados en is cmupifia

de Cajamarca; Epoca seca, Octubre de 1978 (Ease seca).

Predios Ca, % P, 7 Mg, % Cu, ug/gr

Bethania 1.8 0.12 0.38 27.8

Bethanra 1.4 0.25 0.21 22.2

San Roque 1.8 0.68 0.45 8.7

San Roque 1.4 0.56 0.43 5.1

Huayrapongo 1.4 0.44 0.34 5.1

Huayrapongo 1.4 0.66 0.49 30.8

Huacariz 1.] 0.30 0.18 10.1

Miraflores 1.5 0.22 0.16 18.6

Miraflores 1.3 0.14 0.10 36.4

El Triunfo 1.0 0.25 0.21 7.6

Tartar 1.0 0.35 0.16 19.3

El Carmen 1.0 0.62 0.31 14.8
-- ~~~- - - - -- -- ---- --

Promedio 3.34 0.38 0.28 15.54

Grado de de-
ficiencia*, % ---- 50 33.33 41.6

Para obtener los grados de deficiencia se han tomado los siguientes :niveleu

marginales: Ca, valores menores a partir de 0.3%; P, valores menoren a partir

do 0.3%; Hg, valorea menores a partir do 0.2%; Cu, valores menores a partir do

10 S/gr.
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The Philippines

The first visit to the Philippines was made in December, 1977. The organi-

zations responsible for research in the Philippines are the University of the

Philippines and the Philippines Council for Agriculture and Resources Research

(PCARR), both located at Los Bafics. The main contacts from the Department of

Animal Science are Dr. Vicente Momongon (Head), Dr. Arsenio D. Calub and Dr.

Perla L. L6pez. The main contact at PCARR is Dr. Alfonso N. Eusebio.

There has not been a great deal of mineral research done in the Philippines

in the past. There is currently a three-year trace element research program

but this is for soils only and is supported by the Atomic Energy Commission.

There is no atomic absorption unit at the nutrition laboratory. Soils are

prepared in the nutrition lab and then sent to the Soils Department. During

the last year, equipment requirements for mineral research have been met

through the World Bank loan program; however, time will be required for this

equipment to become fully functional. In the fall of 1980, Mrs. Leticia Palo

had been at the Nutrition Laboratory in Florida for a 3-month training session.

The Florida-AID program has also tssisted the Los Baos rineral program with

consumable supplies, assistance wth analyses and purchase of a muffle furnace.

Forage analyses completed in 1980 showed the following results: 1) 29

samples contained .06% sodium or less; 2) 21 samples contained .20% phosphorus

or less; 3) 15 samples contained less than 10 ppm copper; 4) 35 samples cortained

less than 40 ppm zinc; 5) 7 samples contained lest than 40 ppm manganese; 6) 27

samples contained less than .1 ppm cobalt (many of these cobalt values were

actually zero - this probably indicates a lack of sensitivity in the instrument

used to determine this mineral); and 7) Potassiu=, calcium, magnesium and iron

were all in adequate concentration!;.

One experiment carried out at llufioz, Nueva Ecija, studied the effects of

mineral supplementation. Seventy-t.hree animals were divided into two proups,

consisting of 1) salt only and 2) c;alt plus a complete mineral supplement.

The pregnancy rate based on a *-8 months palpation was 57 and 79% for groups

I and 2, respectively.

The major mineral research project completed in 1981 was the publication

of a Ph.D. dissertation ctutitled "Mineral Status Survey and Hinural Supple-

mentation Trial with Breeding Beef Cattle in Calintaan, Occidental Mindoro",

by Dr. Clenio T. Dumlao. An abstract of this theuis car, be found in the

appendix of this report. The expcriment was conducted at three ranche in

Occidental hindoro with the purpose of determining the mineral status of

the cattle in this region and the effects of rineral supplcmentation, alone

and In combination with protein and energy. Of 75 grasses analyzed, 72, 17.3,

72 and 49% were deficient in phosphorus, potassium, soiium and zinc, 
respec-

tively. Of the legumes, 70.7, 62.5 and 12.5% were deficient in phosphorus,

sodium and zinc, respectively. In general, shrubs and broadleaf plants had

higher concentrations of minerals.

All three classes of cattle appeared to be deficient in serum copper.

Dry cows at all ranches had borderline to deficient phonphorus; lactating

cows were deficient in phosphorus and magnesium. As expected, serum phos-

phorus wa higher (P < .01) among supplementod cows. Serum magnesium levels
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were highest (P < .01) during the wet ieason and lowest during the dry season.

Copper plasma concentrations differed between age groups and period of collec-

tion, being highest during the rainy season.

Mineral supplementation did not affect liver concentrations, although

animals receiving salt tended to have lower levels of copper, zinc and iron

than those receiving minerals. Liver copper at initial biopsy was deficient;

all others were in the low normal range.

Younger cows apparently responded better to mineral supplmnts, with

pregnancy rates of 57.1, 71.4, 42.9 and 42.9 percent for complete mineral

mixture, complete mineral mixture plus energy plus nitrogen, phosphorus and

salt, respectively, versus 27.4% initial pregnancy rate. A general conclu-

sion was that mineral supplementation had little effect of the pregnancy

rates of older cows. Older cows, however, generally had significantly higher

(P < .06) pregnancy rates than younger animals.

In early 1979, Dr. A. Calub and Dr. Lee lcDowell had visited the Sarangani

Cattle Company in Davao, Mindanao and at that time a discussion involving ini-

tiation of a supplementation trial with 4000 cattle took place. The treatments

were to have been: 1) salt only, 2) salt plus bone meal, and 3) salt plus bone

meal plus various minerals. The complete mineral supplement was formulated to

contain between 60 and 80% phosphorus and betweeu 50 and 100% of trace mineral

requirements. All animals were to be weighed twice a year, in November and May.

Records were to be kept as to weight gains and performance. The planned dura-

tion of the experiment was two years. Blood, forage and liver samples were to

be taken; blood and livor from approximately 12 animals per treatment. Unfor-

tunately, however, the experiment was never carried out due to inadequate funds

at the Unkiversity of Lo3 Baos and PCARR.

In 1981, another possible experiment was planned to involve four treatments

as follows: 1) salt only all year long; 2) complete minerals all year long;

3) complute minerals only during the wet season; and 4) complete minerals only

during the dry season. Samples of forage, soil, blood and liver would be taken

in the manner previously planned. If some animals were to be slaughtered, bone

samples could also be collected. Another suggestion was to start out with ei-

ther weaned heifers or bred heifers. Depending on the grazing pressure desired

for the particular pastures, a combination of young animals and old animals

could be used. A minimum of 100 animals per treatment would be required to

determine meaningful differences in reproductive rates. At the present time,

it looks very encouraging that some type of supplementation experiments will

be undertaken eventually.
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Philippines Contacts

Dr. Ed Rice (Tel. 59-80-11, Ext. 404)
Chief, Agricultural Research Division
USAID/Philippines
APO San Francisco, CA 96528
(Office: 1601 Ram6n Magsaysoy Center, 1680 Roxas Blvd., 161th Floor)

Dr. Arsenio D. Calub
Dr. Vicente Momofgon
Dr. Perla-L. L6pez
Dr. Leo S. Castillo
Mrs. Leticia Palo
Dr. Benedicto Parker
Dr. Alberto Robles (Dairy and Pasture Husbandry Divisicn)
Mr. Clenio T. Dhmlao
Dr. C. B. Pe-rez, Jr. (Dean)
College of Agriculture
University of the Philippines
Los Bafios, Laguna, Philippines

Dr. Alfonso N. Eusebio ,,

Director, Livestock Research Division
PCARR (Philippines Council for Agriculture and Resources Research)
Los Bafios, Laguna, Philippines

Mr Antonio Nocom (Tel. 88-52-59 or 88-40-83)
Mr. Vic Nocom
Ansa Cattle & Crop Farm, Inc.
P.O. Box 122 C.C.P.O. Makati,
Manila, Philippines

Dr. Jimmy R. Escafio (Tel. 70-44-81) 7 Dr. S. K. Ranjhan
Director, Agri-Business Development Project Manager (FAO)
Carnation Philippines, Inc. Caribou Research and Development Center

Corner Reliance and Pine Streets c/o University of the Philippines

P. 0. Box 427, Cc1 ercial Center Los Baon, Laguna, Philippines
Makati, Metro Manila 3117, Philippines

Dr. Solomon Bloom (Tel. 85-85-22;
Consultant, Livestock & Feed Industry
7582 de la Rosa Street
Hakati, Metro Manila, Philippines

Mr. Carlos Mats &'
Mr. Alex Cauldo
Sarangani Cattle Co.
Goneral Santos, S. Cotobsto, Philippines

Dr. Bernardo Casio (Tel. 88-26-21)
Agricultural Manager, Pfizer, Inc.
Sixth Floor, Araza Bldg.
Corner Paseo do Rosas and Makati Ave.
Makati, Rizal, Philippines



135

Thailand

The first visit to Thailand in relation to mineral research took place

in November, 1978. The chief contact there is Dr. Pravee Vijchulata, a

recent graduate of the University of Florida who majored in ruminant nutri-

tion. Dr. Vijchulata works at the University of Kasetsart. The University

has outstanding new laboratory facilitiep that have only been in operation

since November, 1978. The equipment is all new and every type. of instrumaent

for mineral analysis is available. This is a central laboratory which will

be used by all departments of the University. It contains two atomic absorp-

tion units as well as a graphite furnace, all by Perkin-Elmer. Additional

instruments are also available in the Animal Science Department.

The last two visits to Thailand were to attend the "First (and second)

Mineral Nutrition Conferences in Thailand". At the second mineral nutrition

conference in 1981, a talk by Mr. Sornthep Tumwasorn entitled "Responses of

Beef Calves to Mineral Supplementation in Central Thail Villages". This

research efforz involved comparing the responses of animals with and without

mineral supplementation in 7 villages approximately 100 km west of Bangkok.

A total of 73 animals were involved and were made up of indigenous Thai

native and one-fourth Brahman crossbred calves. An abstract of this research

is found in the publication section. The basic conclusions from this study,

as taken from the report, are as follows:

1) Forage mineral levels had the highest contents in the wet season

and contained the lowest contents in the dry season.

2) Potassium levels in native grasses contained the highest content

among different minerals throughout the year.

3) Native grasses contained 11% protein in the wet period and the

amqunt would drop to 3% in the dry period.

4) The calcium level in the plasaa would drop from the new born calves

to the pregnant cows observed in the dry season.

5) The pregnant cow of indigenous native breed showed signs of calcium

deficiency and contained very low calcium levels in the plasma ob-

served in the dry season.

6) The phosphorus level in the plasma would increase from the new 
born

calves to the pregnant cows observed in the dry season.

7) Tha potassium level in the plasma was at the normal range in all ages

during the dry season.
8) One-fourth Brahman crossbred calves had higher percent improvement

of liveweight change after supplementation than the native calves.

9) The animals responded the best to mineral supplementation in the

dry season while the wet season supplementation had the lowest re-

sponse.
10) Changes in hematocrit and hemoglobin parameters after mineral sup-

plementation were not significant.

11) Supplemented cattle had higher mineral levels in the plasmn after

supplementation but not significantly different.

12) Supplemented cows had significantly higher conception rate than

the nonsupplemented control group.

The main conclusion from Mr. Tumwasorn'a research was that animals re-

ceiving the mineral supplement composed of bone meal, 
ground shell and salt

had a higher conception rate by 17% compared to unsupplemented controls. The
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previous year a seminar had also been presented by Mr. Tumwasorn and his data
at that time from different farms indicated that there was an overall improve-
ment in growth by 3.6%. The conception rate was likewise more favorable; from

a total of 36 treated animals and 28 controls, there was a calving percentage
of 63.9% for the former group and 42.8% for the latter. This experiment also
showed a greater response to mineral supplements during the dry season than
during the wet season. Part of this is due to the fact that during the wet
season, animals are working in the fields and often are kept in confinement
when not working. Thus, they have little access to forage. However, during

the dry season, they are allowed to roam and search for forages and therefore

are able to main back weight they have lost during the working season.

The previous year Dr. L. R. McDowell had made some suggestions in relation

to the complete mineral supplement used in the experiment made up of I part

oyster shell, 2 parts salt and 1 part bone meal. The mixture was disturbing

in that it contained approximately 3% phosphorus and 16% calcium. Mr. Tuniwasorn
had considered changing the mineral supplement for the second year but since he

had received positive results, decided not to make the change. For the second

year, however, he did run analyses of the supplement and found that the bone

meal was adulterated and contained even less phosphorus than supposed. The

results of the analyses were as follows:

Minerals Percentage, Range

Nitrogen 0.64-0.865
Phosphorus 0.50-0.65
Potassium 0.05-0.50
Cal cium 16.05-30.80
Magnesium 0.40-0.48
Iron 0.13-0.19
Manganese 0.07-0.08

Zinc 0. 003-0. 005

This certainly would be an inferior mineral mixture in view of the phosphorus

and calcium contents but, nevertheless, it did provide a response during the

trial.

Also at the first conference, data from the Chianpnai region was reported
by Mr..Lindsay Falvey. Mr. Falvey is a livestock specialist from Australia

working with the joint Thai-Australian agriculture project at Chiangmai.

The title of Mr. Falvey's talk was "Cattle Nutrition Research in the Northern
Thai Highlrnds".and contained the following observations: 1) Native pastures
are the basis for the feed supply of livestock; 2) More often than not there
in a problem of insufficient radiation due to cloud cover versus lack of mois-
ture; 3) The highest rninfall is in August and therefore the lowest production
of livestock;- 4) Soils are poor in phospl )rus and sulfur; 5) The soil conditions
are ouch that protein levels of forages do not drop below the critical level of
7% until day 120; at this time, they still would tiot have gone below the criti-
cal phosphorus level of .18%; 6) Overgrnzing results in an invasion by the
species Euotoriurm, uhich i- useless since animals will not. connume it; 7) Min-
eral supplements are administered orally in a drench; usually a beer bottle in

used fnd this method it, very effective; 8) Animals were not allowed to graze
at night, which corresponds to the typical practice of the farmers; 9) The
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response to minerals was mostly during the last part of the dry season; this
would be contrary to other tropical studies which note the greatest response.
to minerals during the wet season when there is adequate energy and protein.
Nevertheless, this can be explained in that during the last part of the dry
season, there is new grass growth which has resulted from the recent burning;
under these conditions in northern Thailand, the soil moisture is adequate
even towards the end of the dry season to produce new growth; therefore once
again mineral supplement requirements are related to new available energy and
protien supplies; 10) Studies are being conducted to determine factors influ-
encing feed intake, which is measured by esophageal fistulas and chromic
oxide; 11) Good results are being obtained from improved p4etures composed
mainly of desmodium. With desmodium, it is possible to have up to ten times
the stocking rate; however, this needs to be researched further since at this
stocking rate, it is unknown what the weed invasion will be.

Mr. Falvey finally reported on the results of a trial entitled "Sodium
and Phospho-us Supplementation Studies in the Thai Highlands". In this study,
two groups of cattle, one of which received a daily supplement containing
sodium and )hosphorus, grazed native highland pasture in Thailand for a
period of ',) months. Significant liveweight gains were recorded and differ-
ences in reproductive and calf mortality rates amplified the response in terms
of total productivity. It was concluded that the response was associated with
the sodium fraction of the supplement rather than with the phosphorus. From
the forage analyses, sodium values were .01% while phosphorus wis always above
the requirement of .18%. Likewise, sodium concentrations were lower in saliva,
rumen fluid and feces. Phosphorus levels appeared normal. The tissue and also
bone phosphorus and specific gravity levels were normal.

Another contact involved with mineral studies in Thailand is Dr. Southcombe
of the New Zealand World Bank Team located in Khon Kaen. Dr. Southcomba has
now returned to New Zealand. Wile in Thailand, he carried out mineral research
with both buffalo and cattle in both the wet and dry sensona. Tho major response
to minerals seems to have occurred in the wet season but this portion ot the
study is not yet completed. During the dry season, cows nupple'mented with
minerals lost only 10 g/day while controls Ibst 100 g/day. Calve- in the ex-
periment gained 258 g while controls gained only 188 g. For buffaloes, animals
receiving minerala gained 21 g daily during the dry seanon while the controls
lost 22 g. There was little difference between calves, with tho tupplementod
group gaining 282 g and the controls gaining 242 g. There were definite problems
with this experiment in that animals were taken for sale prior to completion of
the experiment. The experiment started with 10-15 animals per treatment but
was reduced to 6 by the end. Dr. Southcomba noted that minerals were extremely
expensive, costing $7.50/10 kg. lie observed that re.nluts eemed to Indicata
that animals cycle better when receiving minerala.

At the necond conferencu on minerals, talks were ihld with Dr. Yod Vadhana-
sindhu, the director of a dairy farming promotion orgrni:ation in Thailand.
Dr. Vadhanasindhy had previously done considerable work in tho mineral nutrition
area and would have to be conaidered the pi'neer of this field in Thailand. Dr.
Vadhanaindhu made the following comtnenta in relation to nincral nutritio:i in
Thailand: 1) Selenit= concentrationn in forages a. low, wth analyneu baing
in the area of .01 ppm. 2) Reproductive proble-3s iii anin:,lt ronitA.i'ng diatts
of less than 30 ppm manganesa. Bringing thin level up t) h60 ppi improved re-
productive efficiency. lie also noted that in ono inntm,:v. adult anmal* did



no"clwfor, two years bu f ater supplemental manganese was provided$ 17 be.
csPrognat'vitbiu 4 months. Be related this deficiency. of Manganeet

loitered-s#men quality.: We are unfamliar with data, that supprts this on-clulo's .3) Aneuperimsnt was, carried out compwin* t ae responsof egi "Iswith and withou tW13sral oupplemants. The Mineral suppleet used was 50 kg
~ salt, 50 kg bone was- 50 S coppersulfate and 60 S cobaltchloride. Animals.

to,90Z for, thew receiving miners.* Folowing these animals be dthe trat,
Montesshoed that uortality rateswerexrml ' high for ionsupplemented calvest

___being 45.502, while those ofsupplemented daw were Ol 540X. L a the saw,___

T - however, with mineiral supplamentations the -average culving age, was3 yearsThis particulafresearch was carried out In 1960. 4) Itics rouctics fori an-
are of160 a as300 kg when~ rejuar manure was usedt when mnrs from ..

Mineal uppemetedanialswas sed th yild as 00 g,5) Wahs1 I g of
sulfur was added per, 100 kg total Mineral sixeurog footrot was preveatod.

In regards to future mineral researth, Hr. ?eamu noted thtthey bad
planned sowe move supplementation trials at the vilae levels These trials
woumld comine the eftets of supplementation and de-worming on the perfo race
of calves. In the study. four v~lages will be involved,, with a total of 20.
households. There will be 24 animals used, with 6 animals U"e treatment as
follows: 1) control$ 2) control plus Mineral sopplement; 35 control Pius dew-
woringa treatments; 4) control plus 4.-itorming plus neas

Dr, Tijohslata has been dot" scm oineral. research by collecting tissue
&=plea from oa tebouaese Sanple ha been collected from 32 anils dew-.In the dU7 49 3uf vat, Both MUsl ad femals animals below 3 yossof age bav been smeleds Imeles include blood# liver and boo lhsspboswseMagnesium and copper daeorminatos are being done with the blood sampebu
results are not yet Available*~uetk eP[ms ~

in the nea future, Dr,.ld~apast draeneproti-
volving 20 bead ofcattle (10 male, 10 fowls). 7bai animoUls b remoed
from ftbo r islar herd and, split Into tw groupsf one resiviog a complete aM.Lneral mitr an the. ote eriga a control. . Dr. Yijobalatas edvised
to provide a Moe adequaMiea supplement than the one prew ously used by
r. k Tunivssen, particularly In regards to posphorus. .. .

The ooetributIon of the llorida.A Milneral Resec "acet to the pro-
gram to Thailand has bo providing ony literature and oonmnble suppls.
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THAILAND CONTACTS

Mr. David Bathrick Dr. Sarote Khajaroen '-

Director, Office of Rural Develor .... Dr. yaowamarn Khajaroen,
c/o U.S. Embassy (Animal Nutrition)
Bangkok, Thailand Department of Animal Science

Faculty of Agriculture

Dr. Phaitoon Ingkasuwan, Rector Khon Kaen University
Dr. Sanchai Chansawang (Aniral Breeding) Khon Kaen, Thailand
Dr. Pravee Vijchulata
(Tel. 5790113, Ext. 350; Ros. 5794253)
Dr. Boonlue Phugphong (Nutrition Swine) Mr. Charnvit Chiaravannont .-

Dr. Norasih Trakulchang Mr. D.C. Boskett
Miss Sumalee Chaiputpanich Dr. Vorachart Chaicumpa
Dr. Charan Chantalakhana Pfizer International Corp.
Dr. Alan Andrews (Pastures) Silom Bldg. - 8th Floor
Dr. Kanchana Makeichit 197/1 Silem Road
Dr. Pornsri Bangkok, Thailand
Department of Adimnal Science
Kasetsart Untvez:1ty
Phaholyothin Road, Bangkhain Dr. W. R. Young
Bangkok, Thailand 9 The Rockefeller Foundation

G.P.O. Box "53
Bangkok, Thailand

Dr. B. K. Soni
Animal Production Health Commission

for Asia (APICA) Professor Rapoe Sagaric
FAO Regional Office Kasetsart University
PHRA Atit Road Pflaholyothin Road, Bangkhaln
bangkok, Thailand Bangkok, Thailand 9

Dr. I tivd Creswell
elgro Feedaill Thailand Co., Ltd. Dr. Bo Guhl

292/3-5 Ratchadapisek Rd. Yanawa P.vject Secretary
Bangkok 12, Thailand International Foundation for Science

(IFS)

Dr. 14etha Vannapath " Sibyllegatan 47
Department of Animal Science Stockholm, Sweden
Khon K&en University
Khon Kaen, Thailand

Dr. Yod Vadhunasindhu
Dr. Ayus Pichaicharnarwig Director. Daizt(y Farming Promotion
Department of Physiology Organization of Thailand
Faculty of Vet Science 7 Soi Chaptmait
Chula Long Korn University Prachacheun Rd.
Rangkok, Thailand Bangkok 8, Thu'land

Mr. Suphon Ruttanapon ./

Veterinary Division
The Past Asiatic Co., Ltd.
53-55 Oriental Ave.
Bangkok 5. Thailand
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Trinidad and the Caribbean

An interest in mineral research in the Caribbean Basin has been ongoing for

many years. One of the first zinc deficiencies of cattle was reported in Guyana
(Legg and Sears, 1960 Mr. Reeza Mohammed completed a Master of Science Thesis at
University of the West Indies, St. Augustine, Trinidad entitled "The status of
certain trace minerals in cattle in Trinidad". This work in 1979 indicated a
possible copper deficiency.

The Mineral Project is currently analyzing samples of forage from Tobago

which were collected by Dr. P.B.A. Mbatya, Department of Livestock Scicnce, U.W.I.

This collaboration was undertAken because Winrock International personnel who

are providing technical assistance to the sheep project in Tobago thought certain

minerals including crpper may be limiting.

One of the sheep producers on St. Kitts described a condition concerning

anemia, deaths, and apparent trace clement deficiencies. This was reported in

the proceedings of the "Smiall Ruminant Production Conference" which was held in

Barbado3 in 1978. Vc are attempting to obtain some of these forage samples.

The UnivLI:sity of Florida in a collaborative project with one of the cattle

producers on th- Caribbean Coast of Honduras has identified very low copper

lcvels. This together with tle long history of cobalt and copper deficiencies

in Fririda would indicate the need for continued mineral research in the Carib-

bean Basin. Results of preliminary studies in the Bahamas and Haiti have been

included in previous reports.
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URUGUAY

Three short trips have been made to Uruguay after we found that they were
interested in mineral research. Three working days March 28, 29 and 30, 1977
and four working days November 22-24, 1977 and three working days August 16th,
17th and 18th, 1978 were spent there. More recently three to five days were
spent there in July of 1979, 1981, and 1982.

Dr. Iam Newsam who was project manager of the United Nations Special Fund Project
with the Rubino Veterinary Research Centre has been very interested and helpful.
The analytical laboratory is under the direction of Dr. Teresita Sonia Alonso,
who came to Florida in September 1979 to participate in our mineral training
program. Their new Varian Techtron Model AA-6 has become operational. Dr.
Fernando Riet has blood serum phosphorus levels from several ranches in Uruguay
indicating osteamalacia is a s,-rious problem.

Ing. Agr. Adolfo Fernandez who works for Shell Uruguay Ltd. has had an
extremely important role in the mineral research project in Uruguay. Government
employees have difficulty obtaining funds to travel and conduct field trials.
Shell Uruguay Ltd. has been interested in conducting field trials and
demonstrating the value of mineral, protein and energy supplementation to
grazing cattle. Consequently, Shell Uruguay Ltd. has assisted with supplying
transportation, conducting field work and collecting samples while the analytical
analyses have been conducted by the Rubino Veterinary Research Laboratory.

The following letter from Adolfo Fernandez to J. H. Conrad dated Oct. 1,
1980 will emphasize some of the mineral research activities in Uruguay.

This letter is to update you in respect to our mineral project, but before
discussing the project in itself I want to mention that after many hours of
work and debates, I feel that the Rubino Research Laboratory is working well
again. You, of course, understand how important this is because from Shell's
point of view without their participation our mineral project would lack basic,
technical information and would be primarily a commercial project.

We can divide our project into two parts: the actual gathering of information
and the subsequent transfer of this information to the productive sector.
In respect to this last point, we can also divide our activity in two.

First, we held some twelve meetings with farmers (this was done by
Shell) at which, In order to promote our supplements, talks were given including
the basic information gathered (and no advertisement). Personally, I think
it was a very positive experience. I found that after the meetings, farmers
are aware of some of the problems they face (problems are named and figures
mentioned) and how they can be solved. In this respect, we are planning to have
some twenty farner meetings as a joint venture between Animal Health and Animal
Supplementation (Shell) in order to communicate the idea of healthy animal
supplementation and to obtain improved productivity on the cattle farm.
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The second way P, tried transferring information was at technical
meetings. This was doie in combination with the Rubino Research Laboratory.
A paper was written showing the results found at the first pasture survey
undertaken by us and it was presented at the "ler Congreso de Ingenieria Agronomica"
which was attended by some 600 agronomists from around the country. Three more
papers were written during 1980 and presented at the "2ndo Congreso de Produccion
Animal", a veterinarians' meeting.

The other part of our work is in relation to field research. We are now
managing eight trials, three of which are run jointly with the Rubino Research
Laboratory. Trials are now designed on a yearly basis so as to understand
better animal perfonrmance in relation to surroundings and certain physiological
parameters.

Taking this into account, one of the trials began in June of 1980 and will
end in May of 1981. Three treatments and a replicate per treatment are included,
i.e., a control, a mineral supplement, and a feed block group. Animals involved
are actually two years old and were weighed every 28 days. On each weighing date
blood and pasture samples are gathered and every three months bone and liver samples
are obtained for biopsies. The objectives are to measure response to mineral
and protein supplementation, understand animal performance in respect to nutrient
intake, and see if supplements used are formulated correctly.

Aksecond trial, quite similar to the above, tries to introduce the concept
of a supplementation system. This means using a winter protein energy supplement
and a mineral supplement during spring, summer, and autumn. Ob'ectives and
methods used are very similar to the other trial.

The third trial run in coordination with the Rubino Research Laboratory has
just begun but is designed to study animal response in reproduction efriciency
to mineral upplementation.

So as you can see, after all of my doubts at the beginning of the year,
apparently 1980 is going to be a very productive year and especially a year
during which we had the chance of putting together many of our ideas (papers
written), during which we had a very rich human contacts (farmer and technician
meetings), and during which we had a chance to set up very interesting trials
which we are enjoying. Obviously we are having many problems but as work
goes on, we manage to solve them.

A number of public-tions have resulted from the mineral research program
in Uruguay. These include:

1. Levels of minerals in pasture and beef cattle tissues in Uruguay.
2. Levels of protein and minerals in natural pastures in Uruguay.
3. Mineral .And protein supplementation of grazing steers in Uruguay.

4. Effect of mineral supplementation on reproductive performance and gain

of Herefored females and mineral levels in forage and animal tissues of
animals grazing native pastures in Northeast Uruguay.

The Animal Nutrition Research Laboratory has analyzed a number of samples
in order to assist research in Uruguay and to verify some of their results.

In 1978 15 forage samples were analyzed. Phosphorus levels were between

.07 and 0.12%, cobalt levels between .09 and .24 ppm, copper between 1.,I and 3.5
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ppm, manganese between 296 and 606 ppm and zinc between 13 and 59 ppm.

Mineral analyses of 30 forages were completed in 1982. The levels
of the 12 elements which were found and an interpretation follow. In additio
a summary of 134 bone analyses conducted in Uruguay are summarized.

June 14, 1982

Dr. Teresita Alonso
Centro de Investigaciones Veterinarias
Miguel C. Rubino
Casilla de Correo 6577
Montevideo, Uruguay

Dear Dr. Alonso:

Enclosed are the results of the mineral analyses of 30 forages which
I brought back from Uruguay. This was delayed some because of our slow
up in selenium analyses.

You will note that we have listed the critical levels at the top of
page one and the means at the bottom of page two. As usul, the phosphorus,
sodium copper, and zinc levels are very low compared to the critic al 17ails
iidsho,,d receive- irst priority in a supplementation program. Calcium
levels are borderline. Upon close examinazion, the selenium levels vary
greatly although the mean level is the same as the critical level. sauples
136, 137, and 138 tend to markedly incrcase the mean whereas samples 102,
104, and 116 have very low .02 ppm values. It would be interesting to look
at this closer from both a species and location affect.

I certainly hope you have had the opportunity to analyze these samples
in your laboratory and I look forward to discussing these results with you
in greater detail.

With best wishes, I remain,

•Josep . Conrad
Professor and Coordinator
Tropical Animal Science Programs

JHC/dlr

cc: Dr. H.L. Popenoe
Dr. C.E. Haines
Ing. Adolfo Fernandez
Dr. H.D. Wallace
Dr. L.R. NcDowell
Dr. G.L. Ellis



omposition of 30 Forage Samples - Uruguay, 1981 6

Ca mg P K Na Co Cu Fe Mn Fo Se Zn

•orppm ppm p p p p %PM ppm

Critical 0.30 0.20 J.25 0.60 0.06 0.1 10 30 30 M6 0.1 30

levels

100 .58 .19 .11 1.2 .06 0.09 2.28 76 148 .62 .06 20

101 .49 .21 .14 .9 .09 0.11 2.89 83 88 .62 .06 18

102 .20 .15 .09 1.2 .04 0.20 1.84 57 453 .59 .02 22

103 .28 .19 .13 1.0 .06 0.21 1.07 60 242 .70 .08 18

IC4 .30 .21 .16 1.0 .08 0.14 2.42 102 50 .58 .02 19

105 .43 .22 .12 1.1 .05 0.09 1.69 95 207 .48 .15 19

109 .41 .24 .10 .9 .04 0.18 2.33 96 314 ..71 .08 13

110 .36 .18 .12 1.2 .05 0.07 2.16 100 231 .81 --- 16

111 .27 .16 .12 1.1 .03 0.18 2.25 114 191 .58 .05 15

114 .23 .15 .08 .8 .04 0.27 1.51 144 182 .58 .11 11

US .22 .16 .03 .6 .04 0.28 2.87 696 249 .62 .11 13

116 .21 .12 .02 .7 .03 0.22 1.98 286 252 .55 .02 10

117 .24 .19 .05 .9 .07 0.20 .1.69 199 299 ..44 .09 14

118 .18 .16 .06 .8 .03 0.11 1.40 114 187 .49 .08 11

119 .20 .21 .04 .7 .05 0.14 2.27 211 318 .54 .11 14

120 .26 .21 .01 .9 .03 0.21 1.55 107 221 ..89 .14 13

124 .26 .19 .07 1.0 .02 0.10 .1.55 67 155 .83 .06 16



Composition of 30 Forage Samples - Uruguay, 1981
(continued)

Ca p K Na Co Cu Fe Mn No Se Zn

~orp ppmk% PPu ppm ppm ppM ppm PM PPM

126 .35 .19 .10 1.0 .03 0.10 1.53 88 298 .59 .06 22

127 .22 .15 .08 1.2 .02 0.11 1.51 87 204 .58 .06 22

120 .47 .24 .10 1.0 .04 0.07 1.73 104 113 1.11 .07 17

129 .48 .20 .09 1.1 .03 0.09 2.12 155 126 .62 .05 16

131 .27 .27 .06 .8 .05 0.00 1.40 72 243 .67 .09 12

132 .24 .26 .02 1.0 .05 0.14 1.82 161 229 .80 .13 20

133 .28 .21 .05 1.0 .04 0.25 2.01 236 418 .67 .09 14

134 .28 .22 .03 .7 .03 0.10 1.17 144 220 .49 .05 10

135 .24 .20 .05 .9 .04 0.16 1.34 133 268 .50 .08 12

136 .27 .25 .04 .9 .04 0.40 1.71 165 209 .63 .30 15

137 .29 .29 .05 .9 .07 0.21 3.04 547 217 .66 .24 17

138 .22 .26 .04 .8 .06 0.20 1.53 190 218 .77 .26 13

139 .26 .23 .04 .8 .04 0.16 1.67 164 227 .54 .11 11

Mean .31 .20 .07 .9 .04 0.16 1.88 162 226 .64 .10" 15

-D A A
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,. IFA INSTITUTE OF FOOD AND AGRICULTURAL SCIENCES

GAINESVILLE. riORIDA 33011

IMAL. SCIENCE DEPARTMENT

2102 MCCARTY HAL.L.

TrUtoC, *.o-.6,.t6 June 25, 1982

Dra. Teresita Alonso
Centro de Investigaciones Veterlnarias

Miguel C. Rubino
Casilla de Correo 6577
Montevideo, Uruguay

Dear Dra. Alonso:

Thank you for your letter of June 16 along with the partial analyses of 134
bone aamples. We have been using the following values as critical levels

to interpret our data:

Bone Ca P

X Fat Free 24.5 .45 11.5
Z Ash 37.6 .67 17.6

Specific gravity in gm/cc <1.68

The data you sent are based on minerals as a percent of thq ash. Therefore,

we find that calcium is low in 82% (36 of 44), magnesium 31% (13 of 42), and

phosphorus 67% (28 of 42). We don't have a normal for zinc in bone but ac-

cording to the enclosed paper (Jour. An. Sci., 1954, 13:152), on con-position

of bone meal, the mean was 489 ppm. Many of your samples were much .elow

that but the results of the forage samples that I sent June ]4, 1982 indi-

cated the mean level was 15 ppm or just one half of the required 30 ppm.

We are using bone density valueb of <1.68 as the criticdl level. Using this

criteria, only 10 values out ot 64 were above 1.68 for the control group

and only 2 values out of 59 were above 1.68 for the supplemented group.

This will give you an idea of the way we are interpreting our datn and w

can discuss these results fut her.

With best wishes, I remain,

McereY/

Profesoor and Coordinator

Tropical Animal Science Programs

JIIC/dtr

cc: Dr. IL.L. Popenoe, 1 r. C.E. Haines, It%. Adolfo 1'ernan,'!z, Dr. 11.D. Wallacecc:I../ L Dr. I.L . Pope o*l P L M k vlx#

Dr. L.R. McDowell, u1r.L _ r. l L6 it
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l i

(.6 IN 4 P rl 04~mil 9 ~Ali. A04*(..hbliIS



147

Contacts in Uruguay, 1982

Dr. Thomas H. Kachele Sr. Juan Angel Peri

Facultad do Agronomla Librerfa - Editorial

C~tedra de Nutrici6n Animal Representaciones Aizaibar 1328

Avda. Garz6n 780 Casilla de Correos 1755

Montevieeo, Uruguay Montevideo, Uruguay

Ing. 4. Adolfo Fernindez Ing. Agr. Mario Allegri, Director

Shell Uruguay Ltd. Ministerio de Ganaderia y Agricultura

Casilla de Correo 838 Centro de Investigaciones Agricolas

Montevideo, Uruguay "Alberto Boerger"
La Estanzuela

Dr. Hernfn Caballero Colonia, Uruguay

llCA'Casilla de Correo 1217
Montevideo, Uruguay Dr. Daniel Faggi, Decano

Home tel. 50 27 51 Facultad de Agronomia

Office tel. 91 33 78 Avda. Garz6n 780

91 27 93 Montevideo, Uruguay

Teleg. llCA Montevideo
Sec. Rosita Dr. Luis Cuenca

(contact either Dr. Alonso or

Agricultural Attache Ing. Agr. Fernandez)

Montevideo
Dept. of State (ID) Dr. Armando Sans, Nutritionist

Washington, DC 20520 Dr. Luis A. Bonifacino A., Animal Prod.

Dr. Mario C. Aragunde, Decano

Dr. Perdomo, Director Facultad de Veterinaria

Dr. Teresita Alonso Avda. Alberto Lasplaces 1550

Centro de Investigaciones Veaterinarias Universidad de !a Republica

Miguel C. Rubino Montevideo, R.O. Uruguay

Camilla de Correo 6577
Montevideo, Uruguay Dr. Mauricio E. Martinez

Home tel. 50 76 22 Uruguay 391
Salto, Uruguay

Sr. Custavo CutiErrez Tel. 2936

Aaamblea 749
San Josi, Uruguay Dr. Artigas Lacabanne

Jefe Servicioa Veterinarios Zonales

Sr. Pedro Gustavo Gutilrrez T. Cral. Artigas 1151

A.P.L. de San Jos6 Libertad, Uruguay

Treinta y Tree 739 Tel. 60

San Josg, ,Uruguay (Sr. Miguel Arco)

Tel. 3997, 1980 L.A. Conf.
Ing. Agr. Pittaluga

Prof. Chsar Corengia CIAP Alberto Boerger

Universidad do la RepGblica Gral. Flores 390

Facultad de Veterivsrie Tacuarcmbo, Uruguay

Pando 2642
Montevideo, Uruguay
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Venezuela

Contacts were first made in December, 1975, in relation to cooperative min-
eral research in Venezuela. Three research groups interested in in'estigating
the mineral status of cattle in Venezuela were contacLed as follows:

University of Zulia in Maracaibo - The Veterinary and Agronomy Faculty-at the
University of Zulia is interested in studying the mineral status of cattle in
the Lake Maracaibo region. They plan to collect soil, forage and animal tissue
samples from ranches in each of the 4 different regions.

One mineral supplementation program has now been c'mpleted. This experi-
ment involved 196 animals (both steers and bulls) divided into combinations of
treatments to include steers vs. bulls, Ral-Grow, selenium-vitamin E and copper.
The results of the experiment showed that there was no positive effect of copper
supplementation since this group was slightly lower than the controls. However,
the selenium-vitamin E treatment had a positive effect, with the animals losing
less weight during the dry season. This experiment was undertaken in the Pereja
region west of Lake Maracaibo. Further mineral research at Maracaibo for the
past 2 years has been at a slow rate.

Dr. Fausto Capote has been our principal contact for mineral research in
the Maracaibo region since initiation of the program. There are two Venezuelan
graduate students from Maracaibo at Florida at the present time; these two
students are pact of Dr. Capote's programs at the University of Zulia. One of
the students is Mr. Esvan Paz who is working for an M.S. degree. His thesis
research Involves the value of basic slag as a phosphorus supplement. Mr. Paz
is comparing the retention of phosphorus as basic slag versus monosodium phos-
phate. Basic slag is a by-product of the iron industry and Venezuela is one of
the top ten countries in world production of iron ore (basic slag); hence the
value of this research could be a very important contribution to Venezuelan
agriculture. In the research, Mr. Paz is feeding basic slag to both sheep and
poultry. Preliminary results of the experiment with sheep indicates that basic
slag has 75 to 80% of the value of monosodium phouphate. More research in this
area is needed.

The other student from Maracaibo in the mineral research area is Mr. Oswaldo
Rosero. Mr. Rosero, like Mr. Paz, is a member of the faculty of the University of
Zulia. Mr. Rosero's research Invovles the principles of mineral supplementation
and carry-over effectq of energy and protein deprivation on mineral metabolism.
This is likewise very applicable to Venezuelan agriculture as cattle go through
severe loss of weight during the dry season. The experiment It. attempting to
simulate the effects of the wet and dry season on animal production and particu-
larly on mineral metabolism. This experiment is 18 months in duration and began
with lambs, taking them through growth, pregnancy and lactatLion. The University
of Zulia provided $10,700.00 to support this research program.

Dr. Capote would like to spend a one-year sabbatical at Florida sometime
during the next 1-2 years. The main objective of Dr. Capote's v;abbatical would
be: 1) To analyze raw data from mineral supplementation and analysis experiments
carried out in the Maracaibo region. This would include the use of both statisti-
cal facilities and the nutrition laboratory. Journal articles from thin research
would be written up and submitted at this time. 2) To prepare for teaching a
course entitleo "Ruminant Nutrition and Feeding". This would be a course for
M.S. degree students at the University of Zulia for which the Florida staff will
assist with backstop activities. 3) To make plans for future research in mineral
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nutrition and forage quality evaluation in the Maracaibo region. This would
include learning procedures for mineral analysis as well as biopsy techniques.
4) To carry out the following experiments to asses mineral analysis: a) The
effects of forage and grain sample preparation on mineral concentrations;
b) The effects of stress, feed and sample preparation on blood mineral analysis.
5) To statistically reevaluate data in experiments involving voluntary intake
as affected by age and size of sheep and quality of forage.

Maracay - The main research effort involving Florida in Maracay has been the
M.S. degree program of Ing. David Morillo. Ing. Morillo's research program
consisted in collecting samples from nine ranches in several llanos states in
Venezuela one year prior to coming to study at the University of Florida. Sam-

ples consisted of forages, soils, blood, liver and feces. The samples were col-
lected twice a year, at the end of the wet and dry seasons. Tissue samples were
collected from two classes of animals: growing animals versus those in pregnancy
and lactation.

All the analyses of samples have been completed as well as a large part of
the statistics. There were some problems with the statistics in that it was not
always possible to make collections from the saie animal during each season.
Also several farms were missing completely during the dry season. Several farms
had refused permission for animal sample collections because, in their own words,
"when animals were moved during the dry season, some would break their bones".

As a result, there is a certain amount of missing data which complicated the
statistical analysis. Early results indicate severe nutritional limitations,
including protein, phosphorus and copper deficiencies.

Unfortunately, Ing. Morillo returned to Verezuela prior to completing his
thesis. He now feels that he will be able to return to the University of Florida
for a three-month period for the purpose of finishing the thesis, possibly during
1982. Prior to arriving in Gainesville, Ing. Morillo will complete the statisti-
cal rspect of the research using the facilities at Maracay.

At the present time, a new mineral research program is in progress by Ing.
Alexis Moya. Ing. Moya received his M.S. degree working with Dr. C. B. Ammerman
one and a half years ago. For his Ph.D. research, he is interested in mineral
supplementation and eval'ation of the mineral status of cattle in the Ilanos of
Venezuela. Ing. Moya plans to return to Florida within two to three years to
pursue his studies for the Ph.D. In the meantime, hopefully, he will have col-
lected all the data from his proposed supplementation programs.

Ing. Moya is planning 3 experiments, the first being undertaken at a ranch
named Turagua. This experiment was initiated on March 20, 1981 with 591 weaned
heifers of two years of age. One-hundred and fifty of these animals will receive
only salt, while 441 will be receiving complete mineral supplements. The dura-

tion of the experiment will be three years. Pregnancy rates for these heifers

usually are about 25 to 35%. In this particular design, animals have free choice
access to minerals but are only in the area where the minerals are two or three
times a week. Apparently this procedure has been successful to-date since the

mineral connumption is quite high, averaging 60 g/day.

A second experiment Is being undertaken in Barquisimeto at a ranch named

Moron. In thi5 experiment, there are four identical pastures where two-year
old bulls are fed specific treatmeits as follows: 1) Minerals all year long;

2) Common salt all year long; 3) Minerals only during the dry season; and 4)

Minerals only during the wet season. Tle number of animals per treatment are
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150, 70, 90 and 90, respectively. The experiment was initiated June 15, 1981

and will probably last one year. The animals used in the experiment were very

uniform, the average weight being 236 kg. The experiment will continue until

animals reach 400 kg and weights will be taken every two months. Liver, blood

ar4 forage samples will be collected periodically throughout the experiment.

The product Ral-grow has been given to each animal.

The third experiment is in Apure state at a ranch named Hato El Frio.

This experiment will consist of three treatments of approximately 200 to 350

animals per treatment. as follows: 1) Salt plus bone meal and Rumavite: 200

animals will be seleated to receive combinations of treatments of selenium-

vitamin E injections, copper injections and cobalt bullets; 2) A complete

mineral supplement; and 3) Salt only. Animals will be weighed three timr~s

per year and forage, liver, blood and bone biopsy samples will be taken.

Jusepin - In Jusepin, Ing. Josg Velasquez of the Universidad de Oriente has

undertaken a very active mineral research program. Ing. Veliisquez received

funds from CONICIT (a research funding organization) to carry out this mineral

research program. Ing. Vellsquez is involved in taking soil, forage and blood

samples from 5 Llanos states. The first collections took place in the ntate

where Jusepin is located, Monagas. Samples from both the wet and dry seasons

havc now been collected from 7 farms in Monagas comparing pregnant, lactating

animals to steers and heifers. Ing. Vel.,squez has also collected samples from

27 other farms in the states of Bolivar (10), Antioquia (7) and Cufrico (10)

during the wet season. In March, 1980, dry season collections were made for

these same farms. In 1981, he collected from a larger part of GuZirico state

and also began making collections in the state of Apure. The organization

CONICIT has given Ing. Vel5squez additional funds so that he can continue his

work in these additional states.

In the state of Antioquia, there are obscrvations from 5 farms which

stopped their regular mineral supplementation programs. The result was

extreme weight loss and bone problems. There are also very severe bone

problems reported on farms in Gu'rico state. This observation was. also con-

firmed by research undertaken by David Forillo from Maracay.

Ing. Velrisquez has published a 58-page document summarizing the results

of sample collection and analysis in the state of Monagas entitled "La Sir.uacl6n

de la Nutrici6n Mineral del Canada Bovino en el Estado 1onagas" (abstract in ap-

pendix). The average soil values obtained for ph, organic rwitlter, calclum,nrag-

nesium, potassium, aluminum, phosphorus and cation binding capacity during rthe

dry and wet season, reSpecLively, were as follows: 5.06 and 4.82; 1.39 Znd 1.18%;

0.68 and 0.88; 0.37 and 0.22; 0.13 and 0.09; 0.51 and 0.30 mq/IO0 g; 3.52 nd

4.10 ppm; and 4.48 and 3.83 meq/1O0 g. The average forage content of litrogen,

calcium, phosphorus, magnesium, iron, mangate!e, zi:c and copper for the 2 sea-

sons were as f6llows: 0.62 and 1.18%; 0.1. and 0. 19%; 0.08 and 0.14%; 176.21

and 567.54 ppm; 105.97 and 14..23 ppm; 22.91 and 40.41 ppm; and 2.8) and 6.53

ppm, respectively. The average concentration of calcium, phosphorus, and magne-

sium in the blood planma for the two ;ieaons, re-pectively, were ans follow,:

10.47 and 10.36; 3.15 and 4.10; 3.05 and 2.87 mg/100 ml.

To flummarize thits publication furthcer, the wajority ol tliv pl .atn.ple were

less than 5. As expected, organic matter wa- low. The followhig data ;Ilantrates

the result, of the pnsture analyses in the wet ,.vason: Phc!p.hri,. - VIrtually

all of the- forage samples were deficient in phosphorus. Only I out of I0O



'contained more than 0. 20X. The majoritywore: loe han 0,X phosphorus, Calcium
ajnmgirn .- The majority-, of --hs smsware aequt; hwvr
did haelow levels.- P Ap , 15 .7% of the forage samples cont ained loes than 110
pmm and approximately UNA ontained lss than 5 ppm., Zinc - Of 1000-samples, 330
ct" in ~d -leasthin 30 -ppm (33%). Iron,4 All of the samples were wall above the

requirement, with'.souie samples beiq jiTghsr than 1500 ppm. Hanganese All *am-
p lea were adequate, with the majority above 100,ppm.

be F orK both the wat and dry seasons, blood phosphorus levels are very low,2
bigloe than 4.5 mg%. For the wet season specifically, only 3minerals

> wereevaluate in~ lodpsaad hrsults are as follows Phshorus -t
-,Eleven -ot o-100 smples-contained more' than74.5 MSX2 (10.842).0 -7maioity--

- of thel-blood samples, as in the dry season, contained~ loe than 3.5 mg%*
~Y Calcium and masnesium -All of the calcium and magnesium coce ntrations fell

2 withinthe normsal range.

Another experiment that Ing. Velisques initiated was a six-month trial
designed 'to 'evaluate the effects of copper and selenium-vicamin Z injections
or cobalt bullets on cattle 8 to IS mnth* of &Se. The results indicated that
the control group of animals lost considerable amounts of weight while those
groups receiving any.,of the supplements either maintained or gained weight.
Sinethis experiment Involved'a small number of animals, an additional ex-
poriment. has boen designed. The now eeiment will involve 24 animals per
treatment anidthe duration will be, approximately Iyear Animals will be
weighedevery 28 days and liver samples will be collected. This experiment
star~ted in January and contained the following treatments: 1) cobalt +' copper
s-+ elenlumvitamin,p 2) cobalt, 3) copper, 4) selenium-vitamin Es and 5) con-

Nowv data obtained during the wet season from the three main states under
investigation are now being sumried. in general, many of the results seen
similar to the data from 'lonagas. The Seneral conclusions seem to be that cal- A
ciumv magnesium, manganese and iron are in ccntrations adequate for these
animals. However, the remaining minerals definitely or likely aelmtn

Sanimal production. u~.tn

It is quite obvious that mineral deficiencies are limiting livestock pro-
duction in the various states of the 2lanos. Likewise of equal importance is

Uthe low protein concentrations of these forages. On the basis of many analyses,
U the average protein values for the wet and dr eaos a7. and.9X, rosec

U dy ww.w u..w, we., mww

tivly.As might be expected from the datai, there were animal class differences
1 some of the tissue mineral concetrations. Cows had lower levels of blood
phophouethan did steers in the MIonagas study.

UThe mot recent mineral research was carried out on 11 fanms from the
state of Oulrivo. The analyses from this ar"s have been completed and samples
f rom 10 f arms In Apure state art now bein& analyzed. Average f orage analyses
for,,both the wet and dry seasons included,256 and 157 samles, respectively.

~~~UThe average analysis data are, as follows'(for the Vat and dry seasons, resc-
jtively)s: Protein. 5.25 and 3.56X: Phiosphorus# .08Sand .0621 Magnesium, .24 ad
.,24Z;1Calcium.23 nd.25Xi Zinci 41 and, 33.8 pp Copper .5 and 20 ppe Iron,

)193 and 26-ppm; *agnse, 170 and 100,ppm. .From these data, it is obvious thatUU
protein- and phosphorus llsare extremely low.. Because of the extremey low
levels o PhOsphorus, the analyses vaearepeated; h ovr, the results %ere*h U U

an*. There.ya great varlatiou between farms for sinc and copper conentrations. ;-

UIU: . U!e n~ ,, d i+ i- -

.. ............. U U .. ... . UU+.... ....... . ... .. .."... .... .... ... iUi :+i i+? +++ :++ ... +U!+ + ++
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In OGufico sate, therey. getpolwviha'asehbtn brokenboneandalo sti& one@ heconitonof btulismI als& observd.

blood. data froa Cuarico state are ax 1.11mm (for, the Vet (13sml)and
dry e.ia'sa 1'' on .mu iipasP*Bft*aei4W*1UI I nlm01"I 101,59 ae 01, i3Y. Pkmhsphorus.

3.9 and. 3-36%j kinsln ,.40 and:3.94Z; 'and Copper, - and 0.13 i*/100,md.
rrolk. the data' It W.iM24 appear that cowe 4a pitf$.auory
vale than 'd growl"... , . ,

jq23. va)Mtques . s no ,longer at the ftiversidad de Orfetsto JuseplaiK
Since June 1961, he baesbeml7wr a t the'Ustituto.Vs1ireitario doe coUZ
do UI T1re. As Aleo of Isiuon. unfortunately I2. VeIS~qvibx 1

~he noted that h e Vill no loner be teaching and felt thet be would still have
tlvis to pursue' his research atvis thATmeraS.

To r tho. various mineral research program, the, universityo atlorida-AID
program Is mainly providing consumable supplies, mstly used for samPIe cols...
tions and injection$ of various minerals. Also, anlyse of the =to difficult
to dstermiue minerali, goean Cot. are being completed at floride.
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Venezuela Contacts

Hr. George Dietz (Agriculture Attache) Dr. Alexis Hoya
Hr. Fernando (Freddy) Rond6n Centro Nacional de Investigaciones

c/o La Eibjada de los E.E.U.U. Agropecuarias
Caracas, Venezuela Apdo. Postal 4653

Haracay 200, Aragua

Ing. David Morillo Andrade Venezuela

Av. 12 No. 49-67
Maracaibo Venezuela
(home tel. 061 427385)
Apartado 1316 CIARZU
(Offi'e tel. 061 516343) Dr. C. Chicco

Director

Dr. Fausto Capote (same as above)
Facultad de Veterinaria
Universidad de Zulia
Maracaibo, Venezuela Dr. J. T. Perdomo(Bm.e Tel. 516706)D.J.TPrdo

Facultad do Ciencias Veterinarias
(office Tel. 227286) Universidad Central de Venezuela

Dr. Max Ventura S. Haracay, Venezuela

Urb. Doral Sur Calle 49C
912-91
Maracaibo, Venezuela

Dr. Ivan Hernandez A.
Av. 2 Enq. Av. 3C
Resid. Irazu Apto
Haracaibo, Vetezuels

Ing. Eliecer Alberto Velisco
Ing. Agr. Jost Hill
Mr. Edward Berbeu
C.A. INVEGA
Apartsdo 29
Valencia, VETZUELA

Ing. Jose Velloquez G.
Director
Instituto Univrnitario de
Tecnologia de Tt Tigre
Carretera Salida
El T~gra Cdad. Bolivar
Zona Univerultaria, El Tfgre
VENEZUELA

Ing. flernan Apsad
(same as above)
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Zaire

Kiatoko Mangeye, Professeur a l'I.F.A., B.P. 28, Yangambi, Haut, 
Zaire,

Republic of Zaire received his Ph.D. at the University of Florida 
in Animal

Nutrition - Minerals in 1978. After his return to Zaire, he continued his

intere5t in mineral research and deficiencies but he was without 
a functioning

analytical laboratory to conduct the analyses.

During the visit of J.H. Conrad to Zaire in March of 1981, 68 dried liver

samples and 9 bone samples were brought to the University of Florida for analy-

ses. The mean calcium and phosphorus levels were found to be 16.9 and 8.141 as

a percent of fat free bone. Normal levels are considered to be 24.5% for Ca

and 11.5% for P indicating that all samples were markedly 
deficient in both

calcium and phosphorus. All liver samples were analyzed for cobalt, copper,

iron, manganese, molybdenutm, selenium, and zinc. Twenty-two of the liver sam-

ples had coppe: contents below the critical level of 75 ppm and 24 of the

liver s.unples had iron contents below the critical level of 180 ppm.

This minerral research project will continue to collaborate as best we can

with Dr. Kiatoko Hangeye who has a continuing koen interest in mineral research

In Za -re.
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a. Interpretation of Data and Supporting Evidence: Available research data
indicates that phosphorus is the most widespread mineral deficiency for
grazing livestock. Copper and cobalt deficient regions extend over igde
areas of many tropical countries but these areas are poorly defined. In-
adequacies of magnesium, sodium, iodine, selenium and zinc, and toxicities
of molybdenum, selenium and fluorine are encountered in diverse areas of
Latin America.

The soil-plant-animal relationship helps to make the interpretation of
mineral research data complex. In addition, the many soil types and
forage species necessitate an intensive mineral research effort. The
mineral research abstracts in the appendix emphasize some of the data
which are available and the needs for more specific data.

b. Research Design: Currently we are cooperating with mineral research pro-
grams in 23 countries and each country has a number of different regions.
Research personnel in these countries have certain problems and priorities.
A major effort is being made to assist each country in developing and ap-
plying acceptable mineral research designs and scientifically based research
techniques.

Research emphasis is being placed on reported "problem" areas which suggest
mineral deficiencies or excesses. This approach is more feasible than at-
tempting to map large areas where deficiencies or toxicities are not apparent

Sample collection and preservation under field conditions is a problem.
Separation of tha serum or plasma from whole blood rapidly and without
hemolysis under field conditions is difficult. New techniques involving
bone biopsy to determine phosphorus status have recently been demonstrated
in various countries to avoid the difficulties of interpreting blood samples
collected under less than ideal conditions.

Undertaking mineral supplementation studies on private farms are often
necessary but can be unproductive. Experiments on private farms in some
instances have been initiated and several months later the animals were
sold, prior to obtaining useful data. Collecting forage samples which
are representative of what the animale consume is often difficult and
the logistics of carrying on field research at locations distant from
research institutions can also be complicated. However, we were aware
of these problems at the beginning of the program and methods of improv-
ing sample collection, storage and analysis are constantly being evaluated.
Many worthwhile research publications, particularly in Latin America, are
not readily available to libraries and abstracting journals.

E. Dissemination and Utilization of Research Results

In 1976, more than 1000 copies of the manual entitled "Methods of Mineral
Analysis for Plant and Animal Tissues" were distributed in English, Spanish
and Portuguese throughout Latin America and other regions of the world. In
1979, both the English and Spanish editions were revised and second editions
of the manual were published and distributed. The revised Portuguese edi-
tion was available the following year.
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Nearly 500 copies of the proceedings entitled "Latin American Symposium
on Mineral Nutrition Research with Graz.ng Ruminants" have been distri-
buted in Portuguese throughout Brazil. In May, 1979, translations to
English and Spanish were completed. Approximately 2000'Engiish and 1500
Spanish copies have now been distributed. Other articles that have een
presented at symposia and scientific meetings have also been widely dis-
tributed.

In 1978, a review article entitled "Trace Mineral Nutrition in Latin
America" was published in the "World Animal Review.. This publication
has a large circulation in developing countries. An additional 500
copies were ordered and distributed to interested researchers.

Large quantities of theses and other reports are also sent to collabora-
tors and other interested persons. For example, 300 copier of the thesis
entitled "Mineral supplementation of grazing beef cattle in the Eastern
Plains of Colombia" were distributed to interested persons. From Brazil,
two theses entitled "Mineral status of beef cattle in the northern part
of Mato Grosso, Brazil as indicated by age, season and sampling technique"
and "Interrelationships among mineral levels in soil, iorage aad animal
tissues on ranches in northern Mato Grosso, Brazil" have also been widely
distributed. These particular theses illustrated mineral research pro-
cedures very well.

1. This project has stimulated tremendous interest in the mineral prcblems
of grazing ruminants in the countries in which we have cooperated. Re-
search, extension, producers and cormrcial personnel have knot. the
problems existed; now they see the possibility of finding the correct
solution to these problems.

All personnel directly associated with the mineral project are constantly
answering questions concerning formulation of mineral mixtures and the
correct use of mineral mixtures. During country visits, most meetings
with researchers are in small groups. However, seminars on mineral re-
search are often requested and given to large audiences. A listing of
major presentations can be found under the Distribution and Application
of Results Phase of this report.

It is significant and noteworthy that organizations not directly involved
with the Florida/AID contract often requent information on methods and
procedures for mineral research. Most of the information which is being
distributed has direct application and we see evidence that this informa-
tion is being applied as we travel within the cooperating countries.

2. A cooperative mineral research bymposium in Brazil which was attended by
250 people was our first most effective way to expand the use of research
results. For five days, participants heard and discussed mineral research
results and problems. One day mineral conferences have since been held in
Colombia and Thailand (2) during the past 2 and 1/2 years.

Many people have expressed an interest in finding the solution to mineral
problems. Thin. project has encouraged them, providad standard techniques
for research and provided some materials for them to aet started. The
following situation is frequently found: The interest exists along with
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some of the materials necessary for carrying out mineral research. Govern-
mental personnel recognize that minerals are limiting production but this
is not one of their top priorities. Research reviews and sample research
designs, often written in Spanish or Portuguese, have been provided by the
University of Florida. This information along with personal visits is
often sufficient to stimulate an in-country mineral research program. By
beginning in areas where mineral problems are evident, the probability is
good that a solution can be found and that it will be applied by livestock
producers in the area.

Mineral research for selected tropical countries is an extremely ambitious
program. We are currently working in 23 tropical countries and some of
these programs are just beginning to gather momentum. We would like to
expand this program into other countries as 'time, personnel and funds
permit. It requires several years of concentrated effort to identify and
correct these mineral problems.

3. All research in progress is in full cooperation with LDC personnel and
institutions within the respective countries. During the reconnaisance
and recruitment phase of this contract, only interested personnel at
institutions with means of support for mineral research were selected.
The majority of both human and physical resources for mineral research
are still provided by the cooperating countries.

a. Planning the project: The mineral research project does not have a
standardized research plan that can be used in every country. How-
ever, standard models do exist and can be modified by personnel to
best coincide with specific conditions in each country.

b. The execution of the field work: Limited human and financial resources
are available within thefranework of this project. What is available is
used primarily to supply technical information and ideas, consumable
supplies which are difficult to obtain within the cooperative country,
and, in some cases, seed money with which to initiate mineral programs.

c. The analysis and reporting of results: Data generated within each
country are the property of that country. The University of Florida
assists wtih some of the more difficult analyses, interpretation and
summary of data when requested. Permission must be obtained in writ-
ing and credit given as co-author and cooperating agency when applicable.

F. Work Plan and Budget Forecast for Coming Year

1. Each of the 23 cooperating countries are in different stages of their min-
eral research programs. Comparatively speaking, the most advanced efforts
have been made in Brazil, Costa Rica and Colombia. The most expanciza min-
eral supplementation trials have occurred inBoli,:ia and a second supplemen-
tation trial with weaned catLle will be undertaken in the Trinidad region
of Bolivia in early 1982.

Mineral research programs are moving ahead in all countries except El
Salvador. Programs in the Dominican Republic, Honduras, Panama and Mexico
have been initiated only within the last two years. Even more receitly,
cooperative programs have been initiated in Africa - in the Sudan, Senegal
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Kenya and Zaire. Due to the limited time remaining on the contract, exten-
sive follow-up in many of the latter countries will not be possible. In
these countries, the purpose of visits will be mainly for technical support.

Graduate student programs are now active or expected for the following
countries: Malawi, Bolivia (2), Guatemala(2 Dominican Republic, Colombia,
Venezuela (3) and Mexico.

2. Procedures to be-used and activities to be carried out during the coming
year including the following:

- Provide personnel and facilities at the University of Florida to
help train 2 to 3 technicians in analytical procedures for mineral
analysis for 3 months or more.

- Work with new procedures for evaluating minerals (e.g., bone biopsy).
- Continue to improve analytical methods for analysis of selenium,

cobalt, molybdenum and sulfur.
- Encourage and assist cooperating country personnel to present

results at conferences and to publish results in journals as well
as extension type publications for the producers.

-. Work with producers and companies in the formulation and feeding
of mineral supplements.

- Continue to stimulate mineral research through correspondence,
publication of popular articles and attendance at conferences,
seminars and workshops.

- Make personal visits to cooperating countries from one to two
times annually and provide limited financial rexsourc.as and difficult
to obtain expendable materials.

3. Cooperating country personnel and the degree of commitment by their
governments are the principle factors which will romote or impede ac-
complishments. Mineral programs in the cooperating countries will
progress in relation to the number of dedicated scientists working in
the mineral program and the support which the), obtain from their host
governments and industry.

4. Dissenination ond utilization of expected research results will continue
to be emphasized throLgh publications, field days, conferences, seminars
and workshops. Approximately 3500 copies of the "Latin American Symposium
on Mineral Research with Grazing Ruminants" is still being distributed in
Spanish and English. The revised second edition of the manual "Methods
of Mineral Analysis for Plant and Animal Tissue" has been completed in
the past two years and is still being distributed in piarticipating coun-
tries and in other parts of the world in English, Spanish and Portugues5.

The majority of the individual countr .ecarch information will be writ-
ten in Spanish and Portuguese and will be published locally and regionally.
It is anticipated that this information will be presented at meetings of
ranchers and producers wheneverappropriate.

Producers are seeking economical WnyS of increasing the level of produc-
tion and correcting mineral deficiencies has been shown to return at least
$2.00 for every dollar invested in many studies.
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BUDGET.
FISCAL REPORT

April 1, 1982 - June 30, 1982

Contract No. AID/ta-c-1153
Between the United States and the University of Florida

Funds Available To Date Thia Period
Category 11/I/74-9/1/82 6/30/82 4/1/82-6/30/82

Salaries $ 448.426.00 $ 394,413.10 $ 25,255.95
Fringe Benefits 68,814.00 58,890.35 4,893.56
Overhead 298,492.00 262,363.76 27,643.32
Cooperating Country &

3rd Country Nationals 33,285.00 33,285.43 -0-
Travel and Transportation 191,615.00 191,772.17 9,556.10
Equipment, Materials &

Supplies 295,970.00 319,665.03 28,977.53
Other Direct Costs 62,370.00 27,718.38 21.00

Totals $1,398,972.00 $1,288.108.22 $ 96.347.46

Overhead:

On Campus: 44.4% x 47,772.00 - $21,210.77
Off Campus: 31.6% x 20,356.18 - 6,432.55

$27,64..32

The undersigned hereby certifies: (1) that payment of the sum claimed under
the cited contract is proper -id due and that appropriate refund to AID will be
made promptly upon request in the event of disallowance of costs not reimburseable
under the terms of the contract, and (2) that information on the fiscal report is
correct and such detailed supporting information as the cognizant paying office or
the Contracting Officer may reasonably require will be furnished upon request by
the Contractor to AID at the Contractor's home office or base office, as appropriated.

BY

Title: Administrarive Manager
IFAS
University of Florida

Date:
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2. Latin American Symposium on Mineral Research with Crazing Ruminants

Belo Horizonte, Brazil
March 22-26, 1976

(Listed in Order of Presentation)

1. Hineral Problems as Related to Tropical Climates, J. K. Loosli

(Florida) and Antonio Carlos Guedes (UF Santa Maria).

2. Classification and Distribution of Tropical Soils, Raimundo

Costa de Lemos (OESA and SEEBIA - Rio de Janeiro).

3. Methods of Analyzing Soil Fertility, Jos; Mario Braga (UF

Vi~osa).

4. Properties of Soil which Affect the Availability of Minerals

for Plants and Animals, S. J. Volkweiss (UFRGS - Porto Alegre).

5. Mineral Composition of Tropical Grasses and Forage Legumes,
Jose Alberto Gomide (UF Vi~osa).

6. Water as a Source of Minerals, R. L. Shirley (Florida) and Jose
Herculano de Carvalho (A, Teresina, PI).

7. Magnesium in Ruminant Nutrition, J. A. Carneiro Viana, (17
Minas Gerais).

8. Copper and Molybdenum in Ruminant Nutrition, Josi Fernanco Coelho

da Silva, (UF Viqosa).

9. Sample Preparation and the Analysis of Animal Tissues, R. H.
Silva (UF Hinas Gerais).

10. Calcium, Phosphorus, and Fluorine in Ruminant Nutrition, D. J.
Thompson (International Kinerals and Chemical Corp. Joaquim C.
Werner (Nova Odessa, S.P.).

11. Sodium and Cinrine in Ruminant Nutrition, 3. K. Loosli (Florida)

and Jose Ribeiro (UFRCS - Porto Alegre).

12. Sample Preparation and Soil knalyses, Victor on~alves Bahia,
(USP. - Pircicaba).

13. Potassium and Iodine in Ruminant Nutrition, V. J. Thompson (In-

ternational M:inerals and Chenical Corporation) and Jolo H.S.
Andrade (EPAJIIG - Belo lorizonte).

14. Sulfur in Jur'inant Nutrition, R. L. Shirley (Florida) and Artur
Mariante (DlAPA-Brasolia).
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15. Selenium in Ruminant Nutrition, C. B. Ammrman (Florida), S. M.
Killer (Florida), L. R. McDowell (Floriua) and Edvaldo Correca
do Araujo (EMBRAPA-Recibe).

16. Iron, Manganese and Zinc in Ruminant Nutrition, L. R. McDowell
(Florida), R. H. Houser (Florida), K. R. Fick (Florida) and
Marcelo 0. Mendes.-(EMBRAPA-- Rio do Janeiro).

17. Cobalt in Ruminant Nutritior, .. H. Houser (Florida), K. R. Fick
(Florida), L. R. McDowell (Florida) and Jose Herculano do Car-
valho (MA - Teresina - PI).

18. Newer Elements, Essential and Toxic, in Mineral Nutrition, L. R.
McDowell, K. R. Fick, C. 3. Am~erman, S. M. Miller, R. H. Houser
(Florida) and Jalio Cesar do Sousa (EMBRAPA - Set* Lagoos).

19. Biological Availability of Macro Elements, D. J. Thompson (Inter-
national Minerals and Chemical Corporation) and Marcelo 0. Mandes
(EMBRAPA - Rio do Janeiro).

20. Biological Availability of Micro Elements - A review, C. B.
Aumerman, S. M. Miller (Florida) and Josi Herculano do Carvalho
(MA - Teresina - PI).

21. Soil, Plant, and Animal Tissue as Predictors of the Mineral Status
of Ruminants, J. H. Conrad (Florida) and JUi-io Cesar do Sousa
(EMBRAPA - Set* Lagoos).

22. Evaluation or nuneral Supplemunts for Ruminants, R. UI. Housur
(Florida) and Leonidas Vall (EUGRAA - Brasilia).

23. Current Status of Mineral Resdarch in Latin America, K. R. Fick,
L. R. McDowell, R. It. Houser (Florida), and Hamilton da Silva
(LTF1G - Belo Horizonte).

24. Mineral Deficiencies of Cattle under Range Conditions in Brasil,
Carlos Hubinger Tokarnia (tOFF - Niteroi) and Jurgen Dobereiner
(EMBRAPA - Rio do Janeiro).

25. Minerx Rerjwarch Studies of Ruminants in the Amazon Region, Nelson
S. Ferhandes and Waldemar V. Camargo (Biological Institute, S;o

26. WhakType of Information Do the Mineral Comeanies Need from the
Researchers, Joio Soares Veiga (TORTUCA - Sao Paulo).

27. Identification and Supplementation of Limiting Nutrients for
Graxing Ruminants B. D. H. Van Nickerk (Voermol Products - South
Africa) and 1. AdLlson S. Serrio (IMBRAPA, Selom).
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3. Bibliographic list of publications from November, 1974 through

December, 1977.

a) McDowell, L. R., J. H. Conrad, J. E. Thomas and L. E. Harris.
1975. Nutritional composition of Latin American Feeds. Pro-
ceedings of a conference on "Animal Feeds of Tropical and
Sub-tropical Origin," p. 253-254. Tropical Products Institute,
London, England.

b) McDowell, L. R., J. H. Conrad, J. E. Thomas and L. E. Harris.
1975. Latin American forages. J. Anim. Sci. 41:282. (Abstr.).

c) Lang, Carlos E., L. R. McDowell, J. H. Conrad and Hernin Fonse-
ca. 1975. Estado mineral del ganado en Guanacaste, Costa
Rica. ALPA. R2 (Abstr.).

d) McDowell, L. R. 1975. Niveles minerales relacionados al cre-
cimiento animal en America Latina. 3rd. Latin American Meats
Short Course, pp. 33, Gainesville, Florida.

a) Gil, Arturo, Lee McDowell y Joseph Tritschler. 1975. Defi-
ciencias y toxicidades de minerales para bovinos en las prin-
cipales Sreas ganaderas del pals. p. 110-115. Informe anual
del programs nacional de nutrici 6 n animal. ICA - Tibaitatf.

f) McDowell, L. R. 1976. Mineral deficiencies and toxicities
and their effect on beef production in developing countries.
Beef cattle production in developing countries. p. 216-241.
Edited by A. J. Smith. Edinburgh, Scotland.

g) Fick, Karl, Sarah M. Miller, Jobn D. Funk, Lee R. McDowell and
Richard 11. 11ouser. 1976. Methods of mineral analysis for
plant and animal ti.sues. 60 pp. University of Florida,
Gainesville, Florida (English, Spanish and Portuguese).

h) Hangeye K., L. R. 1cTowell, K. R. Fick, It. Fonseca, J. A.
Camacho and J. K. Loosli. 1976. Mineral status of cattle in
San Carlos, Costa Rica. 3: Anio. Sci. 43:326 (Abstr.).

1) Gil, Arn%!., Lee McDowell and Joseph Tritschler. 1977. Defi-
ciencias y toxicidades de minerales pars bovinos y ovinoc en
IS* principales greas ganaderas del pals. Programa Nacional
do Nutrici6n Animal. Informs Anual de 1976. Bogota, Colombia.

J) McDowell, Lee R. 1977. Investigaciones minerales en ganado
en Latinoamirica. Segundo Curso en utrici6n y Alimentaci6n.
p. 1-24. Lima, Per6.

k) McDowell, L. R., J. A. Froseth, R. C. Piper, I. A. Dyer and
C. H. Kroening. 1977. Tissue selenium and serum tocopherol
concentrations in selenium-vitamin E deficient pigs fed peas
(Plm. sativUm). J. Ani. Sci. 45:1326-1333.
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1) McDowell, L. R. 1977. Current mineral research in Latin America,
Eleventh Annual Conference on Livestock and Poultry in Latin
America. p. B10-25, University of Florida, Gainesville (in
English and Spanish).

m) Alono Guzm/n, Hanrique. 1977. Evaluaci6n del estado mineral
del ganado y los pastos en los distritos da La Cruz, Caas
Dulces y Filadelfia de la provincia de Guanacaste durante la
epoca saca.-_ Tesis-. Facultad de Agronomia, Universidad de
:osta Rica, San Jose.

n) Ammerman, C. B. and Ricardo Valdivia. 1977. Mineral supplemen-
tation for beef cattle in Latin America. Eleventh Annual Con-
ference on Livestock and Poultry in Litin America. p. B1-9,
University'of Florida, Gainesville (in English and Spanish).

o) Conrad, Joe H. and Lee R. McDowell. 1977. Research in mineral
deficiencies for grazing ruminants. Annual report for AID
mineral research project contract number AD/ta/c/1153. Caines-
villa, Florida.

p) Dobereiner, Jurgen, Jeroniro Alves Chaves, Ivan Valadlo Rosa
and Richard H. Houser. 1975. Efeito de transferancia do bovinos
con cara inchada (doenqa peridentaria) para pastos de regiao
indene. Pesq. Agropec. Bras., S6r. Vet., 10:99-103.

q) Gil, Arturo, Lee McDowell and Joseph Tritschler. 1977. Defi-
cincias y toxicidades de minerales para bovinos y ovinos en
las principales areas ganaderas del pats. Programa Nacional
de Nutricin Animal. Informe Anual de 1976. Bogota, Colombia.

r) Lebdosoekojo, Soekanto. 1977. Mineral supplementation of
grazing beef cattle in the Eastern Plains of Colombia. Ph.D.
thesis. Gainesville, Florida.

a) Lebdosoekojo, S., C. Ammerman, N. Raun, J. G6mez and R. Littall.
1977. Suplentaci6n mineral del ganado en pastoreo en los lla-
nos orientales de Colombia. ALPA. R-52.

t) Loosli, John K. 1977. Utilizaci6n do suplementos do nitrogeno
no proteico para rumiantes. Segundo Curao en Nutrici6n y All-
mentaci6n. p. 1-19, Lima, PerG.

u) McDowell, L. R. 1977. Current mineral research in Latin America.
Eleventh Annual Conference on Livestock and Poultry in Latin
America. p. B-10-25, University of Florida, Gainesville (in
English and Spanish).

v) McDowell, Lee R. 1977. Invesatigaciones minerales en ganado en
Latinoamerica. Segundo Curso en Nutrici6n y Alimentaci6n. p.
1-24, Lima, Peru.

w) McDowell, Lee R., Joe I1. Conrad, Jenny E. Thomas, Lorin E.
Harris and Karl R. Fick. 1977. Nutritional composition of
Latin American forages. Trop. Anim. Prod. 2:273-279.
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x) McDowell, L. R., J. A. Froseth, R. C. Piper, I. A. Dyer and G,
H. Kroening. 1977. Tisvite selenium and serum tocopherol con-
centrations in selenium-vitamin E deficient pigs fed peas
(Pisnum sativum). J. Anim. Sci. 45:1326-1333).

y) McDowell, L. R., Carlos E. Lang, J. H. Conrad, Frank S. Martir
and Hernin Fonseca. 1977. Mineral status of beef cattle in
Guanacastc, Costa Rica. Trop. Agric. 343-350.

z) Mendes, M. 0. 1977. Mineral status of beef cattle in northe,
part of Mato Grosso, Brazil, as indicated by age, season and
sampling technique. Ph.D. dissertation, University of Florida
Gainesville.

aa) Molina, E. Crlando and Vicente Le6n V. 1977. Melaza y minera
les en la suplementaci6n alimenticia de vaconas. Boletfn Tgc-
nico No. 19, Santa Catalina, Ecuador.

bb) Murillo Bravo, Olger. 1977. Evaluaci6n del estado de nutri-
ci6n mineral del ganado bovino en pastoreo en el cant6n de
Cafias, Guanacaste. Tesis. Facultad de Agronomla, Universidad
de Costa Rica, San Jose.

cc) Palmer, Francis, Luis Fdo. 1977. Evaluaci6n del estado denutrici6n mineral del ganado bovino de la Provincia de Cartago
Tesis. Facultad de Agronoma, Universidad de Costa Rica, San
Jose.

dd) Pate, F. M. and J. R. Crockett. 1977. Honduras beef cattle
project nutritional evaluation studies suimary report-1977.
Belle Glade, Florida.

ee) Perdomo, J. T., R. L. Shirley and C. F. Chicco. 1977. Avail-
ability of nutrient minerals in the form of tropical forages
fed freshly chopped to sheep. J. Anim. Sci. 45:1114-1119.

ff) Perla, Ferdinando, Luis A. Silva, Guillermo Acosta M. and
Francisco de Moreno. 1977. Estado de minerales en ganado
de abasto de El Salvador. Submitted abstract for 1977 ALPA
meetings, Habana. Cuba.

IS) Valdivia, Ricardo, 1977. Effect of dietary aluminum on
phosphorus utilization by ruminants. Ph.D. Thesis, Gaines-
ville, Florida.

1h) 'Valdivia, R., C. B. Ammerma.., J. P. Feaster, P. E. L'ggins
and P. R. Henry. 1977. Effect of aluminum on phosphorus
utilization by lambs. 1977 American Society of Animal Science
abstracts p. 265.

Li) Conrad, J. H. 1976. Phosphorus supplementation for increasini
reproduction in cattle. Ruminant Livestock Production System
Seminar. Georgetown, Guyana.
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4. Abstracts (or summaries) of selected papers submitted for publication

or published ia 1978 to June 1, 1979. Abstracts dated 1977, but

which we:- not part of the last annual report are also included.

a) Alonso Guzma,,, Manrique. 1977. Evaluaci6n del estado mineral
del ganado y los pastos 'n los distritos de La Cruz, Caias Dulces
y Filadelfia de la Provincia de Guanacascte duranto la Spoca seca.
Tesis. Universidad de Costa Rica, Facultad de Agronomla, Escuela
de Zootecnia, San JosS, Costa Rica.

b) Alpizar L6pez, Francisco Alberto. 1978. Evaluaci6n dal estado
de nutrici6n mineral del ganado bovino en pastoreo en el cant6n
de San Carlos, Alajuela. Tesis. Universidad de Costa Rica,
Facultad de Agronomia, Escuela de Zootecnia, San Jose, fCopta
Rica.

c) Ammerman, C. B., R. Valdivia and P. R. Henry. 1978. Influence
of dietary aluminum on growth rate and tissue mineral composition
in ruminants. Proc. IV World Conference on Animal Production,
P. 96.

d) Campabadal H., Carlos, Manriqua Alonso G., Emilio Vargas G.,
Carlos Jimenez, Hernan Fonseca Z., lmael Pontigo A. 1q78.
Contenido de calcio, f6sforo y magnesio en el suero sanguineo
y factores que afectan estos minerales en bovinos en pastoreo
en La Cruz, Cafias Dulces y Filadelfia, Cuanacaste, Costa Rica.
Vol. 1:5 (abstract). III Congreso Agron6mico Nacional, San
Jose', Costa Rica.

e) Conrad, J. H., J. C. Sousa, M. 0. Mendes and L. R. McDowell.
1978. Trace element interrelationships among soils, plants.
and ruminants. III World Conference on Animal Feeding. Madrid,
Spain.

) Conrad, J. H., J. C. Sousa, 4. 0. Vendes, W. G. Blue and L. R.
McDowell. 1978. Fe, Mn, Na and Zn interrelationships in a
tropical soil, plant and animal system. IV World Conference
on Animal Production. Buenos Aires, Argentina (In Press).

g) Echevarrfa, Mariano, Rlcardo Valdivia, Oswaldo del Valle, K.
Santhirasegram, Lilia Campos y Teresa Arbaiza. 1977. Efecto
de suplementaci6n de f6sforo sobre los niveles saricos y cre-
cimiento de vaquillas en Pucallpa. VI Reuni6n ALPA, Hlabana,
Cuba.

h) Echevarrfa, Mariano, Alfredo Pi.*nco, Victor Morales, Oswaldo
del Valle y Mario Carcfa. 1977. Los mizirales en la aliman-
taci6n del ganado en el tr6pico de Pucallpa, Ieri. 1977 ALPA
proceedinge, R-53. labana, Cuba.

) Flores, J. A., B. Murillo, M. T. Cnbzau y R. Breaani. 1978.
Estudio do la composici6n quiica y de. valor nutritivo del
pasto Pangola manejado an forma intenniva an la RopGblica de
El Salvador. INCAP, RepablicA dd El SAlvador.
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71st Annual Meting of the American Society of Animal Science.
Tuscon, Arizona.

v) Kiatoko, H., L. R. Hcilowell, T. E. Bertrand, II. L. Chapman, F.
M. PatQ and J. It. Conrad. 1979. Csa, P, 14Z, Na and K incer-
relationships among soil, eorage, and animal tissues. J. Anim.
Sci. (abstract).

w) Marcilese, Ngstor A., Jorge Sncha: G., Ram6n Corolla V.,
Ronata M. Valsocch.i y Hernin Fonseca Z. 1978. Anemia hipopll-
sica en ganado lachero do San I3idro do Coronado, Vol. 1:3
(abstract). IIt Congreso Agron6mico Nacional, San Josi, Cost&
Rica.

x) Marciless, N~stor, Renata X. Valsecchi, Manuel Pontigo A..
Ram6n Corolla V., Herngn Fonseca Z., Leonol Calve G., Gilberto
Mejfa P. 1978. Valores sd-icos do hormonas tir6ideas on ganado
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do los anlisis de calclo y f6sforo strico. VIII Reuni6n Latinoasericana do
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Resumes

Custrocientas dieciocho muestras do suero sangufneo do vacas do carne 
do

la RegiOn Litoral ecuatorians envarioi'cstados fisiol6gicoo fueron analizadas

convencionalmenCt por lo contenidos do calcio y f6sforo, con al propslto do

evaluar el estado nutricional do estos minerales y establecer su ralaci~n con

su coztenido tin los pactoes. Al wmonto do recoloctar las uuestras do sangre

so tomaron tambign nuestram do forrajo do los potraros an los 
cuales pascaban

lou animalas examinsdo. Los pauos, prodominantesonto Panicwm maxisura. consti-

tufan la (mica fuence do nutrimentom. puss durants el Gltizo e, provio &l

=uestreo, ning5n animal habla recibido ningGn otro suplasento qua 
no sea sal

commn. Las concentracionos do calcio strico ancontradas variaron do 5.0 
a

16.7 mg/IO0 ml do suaro, promodiando 9.9 an, y la& do f6sforo de 3.0 a 8.6

mg/100 =1 do suero, con un prosedio do 5.7 a&. Los contenidos do Ca y P en

el forraje fluctuaron do 0.25 a 0.65% y do 0.08 a 0.52%, respectivaments, con

promedios do 0.46 y 0.22%, on mu 6rdon. Los cooficiantes do correlaci6n entro

lox contenidom do stos olesaentos en *I muoro sangufneo y on el pasto fueron

do 0.39 y do 0.08, pars Ca y P, respectivante. Loe resulcados obtenidos

confirman .l poco o ning~n valor do los anflisis do Ca y P en al suero 
snlgufnao

cozo Tndiceab del extado do nutrici6n do *atom don minorales, razn por I& cual

@a deberfa doscontinuar mu prictlea y recurrirse ,is bional anllsis de otrom

o-IIA- ^it& rvft&4&n In verdadera condici~n nutricional do los sismos.
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Title: Effect of mineral supplementation on reproductive performance and

gain of Hereford females and mineral levels In forage and animal

tissues of animals grazing native pastures in Northeast Uruguay.

Authors: Conzalo Arroyo and Enrique Hauer, for Ing. Agr. Degree, Faculty of

Agronomy, University of the Republic, Montevideo, Uruguay, 1982.

Soils: Yaguari considered good fertile soils.

Pastures: Unfertilized native pastures corntaining primarily PaF-nlu= dilatatum,

Paspalum notatum, Axonopus compressus, Axonopus afinis, Bothriocloa

laguroides and Eragrostis lugens.

Chemical analyses were made at the Rubino Veterinary Research Laboratory, Parnd'.

S UXMAI{Y

Sixty-two adult cows, 21 cows of first calf breeding and 28 heifers were eval-

uated during spring 1980 and surmer 1981 at the Agronomy Experimental Station

in Cerro Largo, Uruguay. Each category was distributed at randcm in two groups:

A control group and another one which consumed a mineral siipplement. The min-

eral mix contained8% P, 161 Ca, and trace elenents (Ms, Cu, Zn). These ele-

ments were studied in tissue sampies.

The results rhoiwed that there Was no effc-Ct in the reproductive perforzance of

the adult cows because of the mineral supplementaticn. The preg:nancy rate was

higher (P<0.01) in the group of. first calf heifers %hich consu.red the mineral

mix than those in the co:.trol group (70" And 272 respectively). All the heif-

er& calved in both groups the first year.

There was r.o difference in the daily gain of adult tow% between the group which

consuned the nineral oix and controls during the period of 40 days post partum

to weaning ( . )g/day and 0.384 kg/day. respectively). The daily rain of

the first calf heifers was higher (P<0.O) In the group which consa-ed the Pin-

eral mix than those in the control group (0.430 kg/day and 0.225 kZ/day', respec-

tively). There was no difference in the averate dmily gain of heifern during

spring nor summ er between groups. Durin;g the total period the heifern Which

consumed the mineral mix h d 3 higher daily rain than the controls (P,0.01) (0.

4O7 kg/day and 0.329 kg/day, respectively).

Tile analysis of I lood serum iamplea thoweo that 56% of thl sarples t#Lrn from

the control grou and Lne 26% of 'lie ZAvApl1r taten fro those animalt which

consumed the nin, ral mix average$ lower 1' concentration than 4.) ag/l00 L1

(considered as nrmal). The Ca seru.a value& were higher in the control's sa=-

plea (9.4 mg/ 00 ciI) then in th, sup lezie -ed group's sai.e (8.9 ng/IOO 0l).

There was no significative difterenca, The FIg. Cu And Zn serum values uare

normals. The liver Cu levels were norriA). 1he liv-r Zn levels were lover than

those considered as normal (57 ppri In the control grujp ani 61 ppm In the aup-

plemented group). The 10 bone levels wor lower than :or:mal diring the first

two months of lactation (16.8% in contrul& and 16.9% in supplemented cows).

At the end of lactation. the P bone levelt warr nortrSal (19.72 I -ontrolft and

17.62 in supplemented cow%). During the hole perlod the Ca bune loeels were

lower than the normsal (35.92 in controls And 34.9% In supplem-ented cows). Ili*

ig bone levels were lower than the norwl (0.61% i1 both groups).
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Samples from the native pastures were taken each fortnight. Minerals and pro-
tein levels were analyzed. The proLeLn level was higher during spring (10. LX)
than In summer (8.6%) (PCO.01). The mineral levels during spring wore: P, 0.
132; Ca, 0.50%; Hg, 0.20%; Cu, 6.2 ppm; Zn, 24 ppm; And Xn, 411 ppm. During
summer the levels studied were: P, 0.13X; Ca, 0.43%; .4g, 0.25%; Cu, 6.2 ppm;
Zn, 23 ppm; and Hn, 331 ppm. Tiere were significative in Ca, Kg and Hn (PC
0.01). The Ca:P ratio wa, 3.6:1 during spring and 3.3:1 during FLmer. During
spring the pasture protein levels were above the NRC's requirements for a cow
of 350 kg. During summer the pasture protein levels were lower than the NRC's
requirements. Only P levels were deficient in the native pdstutes. Even
though the Hn levels were high, there was no evidence of manganese % toxicity.
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Axel Ibarra Cruz, Jost Christian. 1979. Suplementaci6n de minerales a gansdo

bovino en pastoreo de zacate guinea (Panicum maximum Jack) durante la Spoca

seca en region subtropical. Thesis. Instituto Tecnol6gico y de Estudios

Superiores de Monterrev, Mexico.

Conclusiones

Bajo las condiciones en qua se realiz6 este experimento se puede concluir

lo siguiente:

1. Al inicio del invierno se encontraron nivele de f6sforo deficientes en el

auern sangufneo de los animales y en el for:-tije.

2. Los novillos que recibieron Is suplementacin con un nivel de 5 y 10 de

f6sforo reapondieron positivamente en cuanto a sus aumentos de peso, con

respecto al testigo durante la etapa experimental de Enero a Abril de 1979.

El tratardento con 10% fue el mejor.

3. Los niveles de f6storo eti el atiero sangu~neo al final del experimento fueron

mayores en los animales vuplementados con 5 y 10% de f6sforo en comparac16n

al grupo control; estos nivel.s fueron a(n mayores en los quo recibieron un

nivel de 10% de f6sforo en el suplemento.

4. La relaci6 n Ca:P al final del e"perimento fue mas estrecha en el suero san-

Suneo de los novillos que consumieron la5 mezclas foaforadas con 5 y 10%,

en comparaci6n nl testigo v aGn ms, en los qua recibleron el nivel de 10%.

5. La vuplementaci6n do f6sforo fuc eccn6micamente redituable en on prupos

tratadou en co=,parAc16n al .rupo no tratado y 9obre todo. en el quo recibi6

un nivel de 10% do f6sforo.
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Bslcttar.Ro r r uso Carlos Gu.lermo. 1980. ,ontenido minera. y atros va.oe
nutritivos d las,;molasse da cafla do andcar del norto del Pord, Thss
Universidad N1ational Pedro Ruiz Gallo$ Lambsyaque, Peru.

Resumen

Can el objeto do obtaner una inforaci~n adecuada del valor nutritivo
do W molasas do tags, do ascar del Norte, pars su uso racional en li
ali, nacl6n animal I so analizaron 42 muestras do welasa do cage provenientes
do Iia mueutr s (uno/me/Cooperatva)o, on islts Cooperatives Asucareraso

K 3~ del Departamento~ do La Libertad (Cast Grands, Cartavlc y Laredo) y 4 del
Departamento do Lumbayaque (Cayaltfo Pomalca,' PucalS y TuAin).

Los elementos nutritivos yyo partetros analtsedox fueion lot siuioentes
bi xg aadcarts totales, ed cares reductorts y maceroae real (lab. C.A.P.
Pousica) y extracto libre do nitr6Senot asteria sacs, contuss totalts,
prot-iu crude$, p1H, enerta brute Cal, ?I Hg N0, K, Cu, Zn, n y To (Lab.
do ylutricin do la U.N.P.R .)"

21 disoto expri ental epleado tue I.C.R. con 7 tratanientos
(Cooperativqs) y 6 repotlcions (Spoat do nwestroo). So efectud antlisis
do variencis completedos con prueba do Tuchey, ralzando adools correlacionwas
y is. all isportantes regresion8s.

Los valor** promedlos onprosados en porcentajo y/0 base sees fueron
do 70.5o 66.4, 4.3, 15.4, 60.1, 74.0, 22.1 y 5l., para, wateriascs*a brix,
proteins- crude, conira teeale, extrcto lAb do atirfieno, .a.cares,

totales, asfi.ares ..ductoro .y secaros real r.spectivA.ente. 1 pH promedio
fus 5.7 y Is enorgta brute 30984.7 Kcal/kS,

Los porcentaJes, promedlos do Ca, P, Wg, K y M~a exprosados en base
sa fueron respectivants como siguos 0.93, 0.06, 0.M9 5.49 y 1.03.
La concentraclft do los micro minereles Cu, Zn, Nn y Fe fueron 10.5, 11.2,
20.0 y 342 ppm en bass seea respectivameate.

31 aullisis do varlancte mstrd silnificacidn tatedfstiesanoi
Cooperetivas p ars todoe los nutrientes y/o partuettos estudladox con
e3cepalu do Is enerlts, brute y Mal entre mwsstteos Ab)o fueron asimfcativoo
los valorem do protelina crude, conlase rotsaxs extract* libre do nitrgi",
sideres toteles, sacaross teal, MS, N& y K.

In las relsciones entre Los olementos nutritivos y/o partmotron
"snaedos do todas las mustras do melssa do Ws as observaron lIneas

do regr"On~ positives y ostadstlaats esighifestivas entre Arix y
?otseiot eutre COwiss Totales y Woaste#on stro Asoeares Total** y 3.rta
Sira * ente 1.tasio aon p Ime s. do regroelks Dgstivu. 7 aon
slpiftilles1 staditd" ei obsoay sateuo )ateds,44 ao sn Asusaes
Totalws ~eos Inerte I1rutt y fin~ients as ofectuaro" seuauiofee do
rogroiMn ouidritUASs 6tro Cosr Totalos con VIA y en tr Coultas Totels
G tj~ al omento ed.5O'
e
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D'ur A Ol-aldo, Lo~ le Mc~oello He Xogerg Js X,. LooosU and Js He. Conrad,
19S1 1, zal Status of Cattle in Tropical Lowlands of Bov io...u.th
Afternatt.al!a psuon'Tracs llement'Notobolin in Mian and Ans.__

Abstract *
A 3-year experiment was designd to determine the mineral @tat"e of Sras-

in& boaf cattle in the Deal. of DoUviso For Year I, 6 72 steem and 694 fiaale
12-15 400th old Ubu-Criol. crossbred cattle were assigned to 3 tresatat
1) aoutrol - no ziuteal (C), 2) cowna salt only (S), and)3 salt (403 + bo*

mea (403) 0S + NO*. m.jctions of Is-i Lt$mta 39 Cu, I and Co bullets were
adainiotered singly end to all possible combiaon to 160 animals within
each major treatment, At 338 das&e cattle receiving I4 +3I had higher pain&
of. 96#4 v.62.7 and 79.4 kp (P 4 .001) for C and S treatmentse wespctivsly.
Males had larger (P4 -. 001) gains of $8S vs 63. kS, Theresas alpi-
fic~ a'dvanse for trace mineral tireatod over untreated anivals for eath
of the trace elements (1*3#.2,0.1 and 2.3 k& for Is Cog Cu and Sao respeom-
siveoly) Year 2 pregnancy ratesfor 635 aials for the Iand 8+IN treat-
-u o ve Sh .3 a5nd $.51, respectively. Second pregnancy rate comparisons
(Year)3) for 298enlinlswat* 13.92hb~ker for I+ IN"v Itetm enSts (874 v
MI.X). Analyses were made of wofert~liasd, native forages$ blood and liver
(biopsy) samples tshes durbis Jumn (dry eaon) and November (wet sason) for
each year. Season amd pea differences to* minera concentratious were found
(P .05). Meain fmSje miusrl analyee for June and Novemer 1977 and June

endt 1o~e978.xpctiv4o 1 are as tellowes Cat so44o,16,.201 5, .53,
1.0204.53.53; g, ,s 191,49,. .q*2S2 lug b3S*O39#O:4S*O2x1 Po .20;.1A6,304
.19ZI Cu 4., 7.,SosS641 pp; Co,,.38#*.0 3.2,.ppm1 To127649,9*ppm; l,
416,3611h ,si. ppm Moo I93S#1*.4,. 0 Ms 1e *4 1110140016,.16 ppmt b6,

23#3#1.22ppm; and prtin# 6.5 11*401119 12,31s Saderlno to deficet
inearal ocatratioss of Ca 0436x). Z(46.),Mg (.#22) Na 0s06%)o P
0022),o C(4.lppI),0(.CIOpm)o(,S v.ppe), h Z (qpro nd Prtalm
0702 werus found isf June and Nover 1977 and June and N1ovember 1976a
17 100 $61 7 0?j0O. 57 20 102* 3 100 di 1001 7p5*# 91t13000

teepeevuti fo f a n Noleel were - tM e-itemen m N
*untatios Ver st to wMise lbs paeantages of :an'h= (475n ppm),

Ir (18 U(44 "m) So (4 a25 ppm) ad M= 00 (&.S wJ1), hg(2 "0)
sa n(4 p,/l) that were lw to borderline to deficient vane 61,79,36851

420460SI,5 4p 26063*IP 4 sittm~*A 17 01222SlIO"8;311 and 7,17,0,0 low
June.4, so P. r 1077 v;8,;Nm r~ em. .,sopeestvyp 2e co
(e4 00 1 ) ad No (143P OW "no mw CA (4 and P (.14's MWet
6g"iela Mma ln.SO teb"so foea g U~v mi bleed #,sr
amelyses d aAft"e of Cat no cad "at or o" of 160 ane "Wkelys

5.- . .. 0
+ +S u + ..... +++++ + ++ +++ + .+ ..... ++ ++,+ . .. ...... ......s 4 K #+++++ + .... .++ -++++++ K+
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So 4Zomte~ irique Osido, L6 Rs mDnstl, Mauuriu Mier, 3. I. LosU, Io
1. Pouws43 .,. tttsl2 o Cs , Aemmn. 1979*, *ttuaon ulersi do Baus-

d 4_c~4s : #QBgsu jolvio, vI Reuuou AsocitcOu Latnomeicaua, do ?roducctdn

go, diseW "o oxpeuiwt~o pro dotorutuet I& ettuatSC utuesi del gatmd&
do oams on pestitw On Iou4# SoVl$*. so Be suslsaom mactram do torrajes,
swaoe sosgutusey tojSdo do btgode. te recol~oert@ uties do sets 7 culsP

pastos aniwi en Susie ((p... sees) p noviombre ((pos h~eda). rospsctivaense
- 1ails duraste autos peiotbes o colectaon usestwas de suer. sougulneo

2 A -btpsie do bigso. do 45 osl s delI& rose Ceb6mCuolle quo icitilus tes
j2-1 um s 4W, it Lo prosos do mutlsts sisoralee de junie-y nouiem

motismente. fearn; Pp .19. .1911 C&o .49,.462; Us, .19, .163I Pe, .03,
031 X.600~ 1.02S: To i62p 177 pp% Cu, 4.0, .SS ppm; bl 25, 255 ppm; Co,

.38. .si ppm; Ift, 422, 101 ppm; y Moo .15, .90 ppm. Soenscostraren cesna
trecinee, do uatgtnae a deflotentee en Cu ('10 ppm), X (,.63), Kg (,2X),
M. (to,Ol),I P (4,253) y to (0O ppm) an juule y sevlembre con vlr*s ds 83,
89; 83# 0; 67, 50; 100, 591 y 83, 753 del total do terraos, respecttvumesto.
Los psindiee's l bigodo do CoC. YtNoy to ansueTo do Ca, Hg,?,
Cu y Zo en Susio, y swioutre, rospoeti'veets, Dus I*#saigulecteet It4 .37

1"I; 51, 49 ppm; 239# 197 ps; 2.I 1.7 ppm;. 115, 14 ppm; 10,,, 11.6 ugI; 2.0,
1&n7 0a .7, 7.4 rX; 1.02 .7 . jml; y 06 .9 g/eStl. Lorestiee

*oo " &I ~bido do Cu (0 4.f ?(GSO pm) y Z(04 peselo *Isuero,

do Kg (4,0 NO)# P (0.5 m12) , Cu (c.05 vg/mi); Zn2 (40 pg/mi) qus estates
bajos o do msvgtsolee o dot cloes heron 79, 771 42, 441 27 651 48, 77; 10.2;
23,31 y 13# 23 en Lee periodos "o y bhrni rs ctastoo X Co (.07 ppm)
H. (I-5pWm sald hidoryo*ICa (4S aso) anel suom eetao amles a

ama 
-2oas
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us R , Mc~rw lp aiaMU J -L0 vJ

LstluoamicsaswdiS P tiOs Ajset (AV*M, 1-39,ole$

s"o elsE do Is ras Ceb#Owtl.11 pati dstersts a )asssdaies dernapWe-
maustaclb tueval, eO In *egth do Imis 141,5*s $e olaslilcaron cln. asi..o
par pvepoclm do cruces io CsbS y 0t14I log tls e o $ustier" a ties
trataulestos prlutpales 1) tetto (T)o ein uluevule; 2) Sal cowlts oise

ont. $) y3)ge +barumdohuso(SH)* seu4iUssrou 333, 5$4y 79

else;s do Se-vitamW 1 Cu, Iybslssd Cobalto ueparasamuune yoosc t$s
Uas comblaooes poailes a 160 eludaes doomr ds los twos tratatiestos
prtinclpalaa. 1 proinetloemeat pars el perfsdo do 338 Eta, fass 8 kg cowt
una deavleci~ woml do 439k. 81 gmdo que reolbU6 - tuw latsi gms-
tea gasmancasteo peso con "A, vs C2.7 y MA, kg (F1' 0.001) oslo; twatuamecos
?7y So zespetivausutes Bubo istaja "s agoltlsatlws to los eateals tratatos

sbslos no tretados con cada uso do loa elemento. (1*. 1.2, 0.1 y 2.3 an 1,
Cog Cu yR.,g respecttvamsuto), Lo promettos to tawotas por rsas tuom
92., 90#7p 4S8y 83,2k# pars W/S su Ceb, osre l/l y 3/4 CoM, me"*s4o
1/2 CoWd y 3/4 CeWl tspcUtseue.tom a mobos tuttsono ush m e quo
ls beubra. (IP a 0.001) con $8.8 * 1.16 (U5) vi 83.5 * 1.17 (1 ,rspectfvsueste

,0 A



Save ~frardo hriue GldoL, K. McDowell, Mo Roger, J. K. Loosiad.u 7

GIoira44p81tBeef Cttlo ineral Statusi the tropics of Bolivia. 3. AnM.S
Set. Abstract$ Uo. 624.,

Abstract

N'~Ijj - i7$7sr p en~ sd aed to-deterineflhr iflbaV: tatus--ofT~f

$ngibu-Crtollo crossbred cattle' in the Beni of Bolivia. Year 2 pregnancy
ta" or 055 mabeal s for both. the)2) control- saflonly MC) and 2) salt

(60X) + bonapeal (40%) '(5 + IN) treatments were high, 89.5 and' 88.52, respec-
ttvell. , Scond tgnancy ra comparions (year 3) for 298 animas were 12.62
bishbwJ fr S + IN vs C treatments (86.4 vs 73.82), Analyses were wads. of non-
tortiltied native forage, blood and liver (biopsy) samples taken during June
(dry, si'm)4 and Po*abtt (vet season). for each year. season and year differ-
es ft mineral concentrations vet* foun (P 4 .05). Mean forage mineral
analys*s Ut June ad November, 1978, respectively, are as follows: Ca, .16,
.202; ? .30,, .192; Cv, 7.6 6.1 ppm; Co, .36, .10 ppm; Ye, 249, 96 ppm; Mn,
4,32~ ppm ,o .32, .72 ppm; Se, .18i .16 ppm; Zn, 17, 22 ppm: and protein,

110;1 050.Sorderline to desficient mineral concentrations of Ca (4,30S), oHg
(40 V V. (.061), P (4123P), CU (410 ppm),0 Co (4.1 ppm), 6se (4.1 ppm), Znf
(403 mWprotein (-cli) 'were found in' June and November 1978 as 100, 86;

,10100; 30, 93; 70, $6; 0, 21; 0, 7; 100,8;ad102oth
total forag', repctively, All forage Ye, K and Mn levels were above tbs

eqitnten0H eenttos were ot is excess. The percentages of mean
liver Cc (c) ppm, To (ciSO ppm), so (c.2 ppm) and serum Cu (4c.65 vg/ml1)
an- ( )' that were tow to borderline to deficenet were 36, 86; 32, 34;
420 311lbi;ro 3, 0; and 31, 30 for June and November 1978, respectively.
Liver 0O sad No, -n seis Ca, F and In were genally above critical levele.
Os the basie of forage, liver and blood analyses, deficieies of* Co, Te, Co
and Mb. or aeuleity of Mo, are unlikely.
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Bauer, Bernardo, Enrique Galdo, L. R. Mc.Dowell, Marvin Koger, J. K, Loosli, J.

H. Conrad and C. B. Ammerman. 1981. VIIIReuni6n Asociaci6n Latinoamericana

de Producci6n Animal (ALPA), Santo Domingo, Dominican Republic. R-39 (Abstract).

Resumen

Un experimenco fue disefiado pars determinar el estado mineral de ganado de

la raza do ZebG-Criollo en Beni, Bolivia, cuya duraci6n fue de 3 aios. En el

afio 2 del experimento, los porcentajes de prefie: pars las 655 vacas bajo 16 s

tratamientos de sal (S) y de sal + harina de hueso (S + )IH) fueron altos: 89.5

y 88.5%, respectivarmente. En comparaci6n los porcenrnjes de prefiez pars 2'S

vacas en el aio 3 fueron el 12.6% nis altos para el tratnmiento de S + H!

contra el de s6lo S (86.4 contra 73.8%, rcspectiv.-nenre).Se analizaron u es:ras

de torrajes nativos sin fertili:3ntes, de sangre y de hfpde, (de biopsi.) que

fueron recogidas en Junio (6poca seca) v en Novierbre (Cl:inn Iluviosa) Iirra

cads afio del experintnto. Sc encontraron diferen,-ian (P < .k'5) de aiio

6poca entre las concentraciones minerales. Parsa los , :r odos de Juni v

Novie-bre de 1978 y Junto y Novierbre de 1979, .e enc,,lt. ro: concentra, i,',nc

de marginales a deficientes en Ca (. 30"b) Mg ('.21), ?Na ( .06%), P ( I2:AJ. Cu

(-:10 ppm). Co (1.1 ppn), Se (<.I pp=), Zn ("30 nppm) y pr',ie~na (<7%) en

71,75; 20,42.39,50; 100,100,71,100; 30,93,71,100; 70,86,1',Vi; 0,21,0,u. t"",'

93,68; 100,66,57,88; y 17,0,21, y 0 por ciento de. los f ,rr ..s, respcct.v,.',,nte.

Todas las concentraciones de K, To y tn sobrepam.ron lat tit. Letidades N -' Jec

.H no estaban en exceso. Concentraciones ,it uir.rtaler ei r,,L'.tras de h'd:. o

suero fueron do marginales a deficientes en Cu, "',i, Ci, P y "g durante ur.a o

=Ss estaciones. Basado en los Anglisis de torraic de h7g:id - de sucro dr-

ficiencian do K, re, Co y Kn, y toxicidad de !'o, ton pr, p:obabl-s.
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iiadi', Mx.az lvr. 1979.-gstudio del contenido minoral dioi
~rs~is sues. del isonad. boivino en% los' cantones d C004is

BiciyLiberia do 2 rvcsdaQscstduiint41i Spoes
Mrlu~oss, Ths.tlni4ridod -de" Coa'ts Rica, ?aculted do lronid,
zo~h;zotci' Si4 joi, Coait Rioa__

UL presents sudio so realltS6 an lot cantons& do Cafls., 3Sgsces y
Liberi de is provinoS. do Ouacasto, durante I& Spocs iluviosa del
Mo 197L.

so secolieron fi ncas representatives an cad& cantOn 7 tos uestreron
past.! y sangre do gonad. boyino en pastor...

to suoto Songal"0 ao se na2izron lo& minerals* caleS.. I~stora, y
uagueaio., In post.... anasizaron to* mineraies, cacloo I 6storo, maneSio,
potasie, hiestro, cobra# mantanses y sineg twubidn so saWli at porceatajo
do protous cruds.

W&s nivl" promdios do calebl fatoro y maes51 on sangre fuerons
10.99, 5.28' 2470 uS1lW at do suero, respetatvsents.

Los nivelos promedlos. do calci, Isatowo, mso.51. potsb son:
0.271D .0.43, 0XUS V L.88 an base, s844, wsPaetvmuteo Los Seia
prooadios do hiere cobra, magausso y nine ftrons 322, 5, 12 y 31 pM
an Wae ssrespectivsuase. La protttns crude present6 urn promedio

44de's.@U an base seca.

-, 8So eoneluyd quo lot minerale" deficienme anIs soas soos fdotor.
cobra. sine, caside y adamls iA prottna crude.

to :esiiesrno sullisis estsdsticos pars small st Is varboeli
ant-to atue, Lito, fine#*$ es", (.ecaIe do posto), oadd

r ("w~Id 4qe ivo a n peas.) y Is mwasasra. $a processm Tagreaboses por
41 ifd do "Sco' ," par deteraisar "ariagid" quo stieans *I autesido

...... ineral"OnOI rig" subsult@,rslaudo qua Ise variables aebra y
u410"10 an pastes aestas el, sival do calain an sanpa. Las variables one
ylimea atml atI~i do t~ster. an sanpa y las variables mos. *speb
4i -. 4.Pa~5, 414 oba paso atotame *I niva do a sio on

so. hben.. arvaism ernt. loa -Aseras y Is proea" studs,
so atoo anmelseven su bo@
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Ps-LI have, itiw that ranchers 'Would be ibis to l0t POT calves from their

cows bt iing them a complete ineral mixture. A

U, the experiments they conducted at 51:6. Ulngpusa Rarrie Surps,
Cinga Wanea UI.. they found tha cow. give comlete mineral em'..o
ats were sist to get pflgeaft.t

tn wepeimt Involving Iraheen crossbred cowe, they found that these vhs

ticked couplets mineral euppiamts had a 75 par cent pregnany rate dwflso
the mating asam.

This was sh higher than the 57 per cent pregnacy rate of cow th0sa
ineral SUPPlement coasts ted Daly of salt.

They tound that cows given salt emewed 9.SS glass per day, while toees
given comlete mineral mixture connmed only 22.9 grams.

the cmplete mineral. mixture that the two rieseartbest used was compst
of bosna ,4 pes cesj "st 57.75 per cents CuR, 0.0W4 per cents U00O
0.615 Per cent, "NO6 *.261per cent; RIO30 0.02. a cent end Pe, 144 '
peir Cent.*5
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Camargo, Waldemar V. de A., Jolo S. Veiga and Joseph H. Conrad. 1981. Cu,

Mo, S, Zn and Pariodontitis in Brazilian Cattle. Fourth International

Symposium on Trace Eltment Metabolism in Man and Animals (TEMA-4) Programne

and Abstracts, Perth, Western Australia, p. 23.

A periodontal disease widely known as "cara inchada " (swollen face) has

been associated with cattle production in Brazil for more than 50 years. High-

est incidences are found in cattle grazing newly established lubh pastures

which have been planted on fertile soils with pH around 6.0 or higher. Cur-

rently, the incidence in calves is often 20% or more in widespread areas of

Mato Grosso and other regions of the Amazon basin. Examination indicates a

periodontitis in calves as young as 30 days of Pge, followed by loosening and

shedding of premolars and molars and enltij6ement of the maxillary and, less

frequently, mandibular bones. Gingivitis appears to be aggravated by forage

consumption and reduced integrity of the periodontal ligament permits forage

impaction which impedes normal mastication. A severe diarrhea and emaciation

accompanies the oral lesions which result in unproductive animals and/or even-

tual death from starvation. An initial experiment with 100 cattle in 10 groups

near Rondonopolis, Mato Grosso North, a region with an extremely high incidence,
indicated that the consumption of 50 grams or more daily of a mixture of macro

and trace elements prevented periodontitis. A subsequent experime't was con-

ducted on a ranch near Paranaiba, Mato Grosso South, where Panicum maximum

forage contained 4, 2 and 20 mg/kg of Cu, Mo and Zn, respectively. Cows dur-

ing gestation and lactation consuming a mineral mixture which supplied 75,

75 and 45 mg daily of Cu, S and Zn, respect'voly, produced healthy calves

while one-third nf the calves from cows receiving comon salt without the

trace elements above exhibited periodontitin at 50 days of age. Controlled

experiments and extensive field trials indicate that low Cu and Zn, in addi-

tion to the Cu-Mo-S interrelationship, are involved in periodontitis of

Brazilian cattle. Details of the etiology remain to be studied but this

major deterrent to cow-calf production in vast areas of Brazil and to a lesser

extent in Bolivia can be controlled with adequate and balanced trace element

supplementatior.



-disr~to del M a Cuasrto do Greia, 'aea is doaft

*oo 11nissidi d osts. Rica, Facialtad do Apronoulal Zocuela Zootecnil,
lin joh6. Costa Xica.

11 presaet abajo do inestigaeldnse tesa.1u6 e~los distritoo ds
Riuat doQ rspia. yVnaiS. di Ss~t Catlos ,en Is. roviwncis do Alajus.2,
y Hoqatu y I& VLien do .8aiapiqut, en 1e ptovtn'ciiade Kredise La gviaucldn
sebedo *I anglst., do musatras do tojidosdo-auales (ans're e htsado)

Lot olosstox ani64ado we1suero, saugdzoo fuerout calclolfdaforo,
~~as~o e. i do hpitica, ierro,-;obro,' mangeneso y zin y en

Los past6Bis at oeni crude,' oalcd., fsoo, uewgesio, potao, hierro,
cobra, maneso 5y~t1@

kl conteido proedio do calcio aangudpeo ly do M19l+1013 MA O0 

ee4ntrSdos diteteuci~ao si~pfcativas (i'0.iO5) enri.1.s provinuctas y
obsrvidoso difetiencsi (1405) 4ntre le Lai uca. El. isspodio 7angufn4

proentutn prouedio'da 25407m/0 c

Los vU4Qtes prouadio ancontrades' do Los elimentox en *2I tojilo
hap 4stScaouaron: Mahtrrao 219 ppucobre 22704 plmanganma,7 p y ol,~~

Palr& lou pasto. so ancontrd an Is prototua crude uin promedlo do 10.3+
<1J82, obsei'rdosoa diferatass otadttcamento alpinficativas .. M0,05)
-entra:As cntomes. 31 Calclo presentS un valor mIndia do 0.231+0.053
h ab$Endoe encoutrado d~if o5ncUW si f ictvs 040u.05) eutie las

(- 44t s de past..: 32 fdforo-mosti6 an promedio de 0.364+0.043X. E3. promodic'
delusueuSao fui do 0.161+043S5X0 oncontrindose diferenuis silnifftativas ~

)<(P4C005 ansri,11a 1,s spI dies di 41 aitoi. 31 jOtasio tuvo ian valor. prou4d1o
46 2316056%, 41 alo% proodSio pas*I- aerro -fue do 209.94+29,S2 PO I
indbcau1lo al~ anSltli..aetadtticodi.frenls's8 alguttcaSva1400

enaIs$ povnsGias y as especiss do pata. 1 prosediol. ocobre Lisa
do' 9.61V5.48 ppu, Wicindoast up. bhaerogenelidddo datos, pare tote
elowno as ancontr6 4Ltst'soas si~i pta (040.05) entre LOS Cantono.

esM iao 11 romedio 4* manai~ns ofiadol2A4S4 .37 ppm, y *I zinc
moestr6u prmdic do 20 364S.46 ppe, a-'a~uos 7lera"Cias Bl~nIfIcativas +.

40Q5 ntie I"a especss de pastas Anaslaadas.
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Comas Esquivel, Axel. 1977. Efecto de la suplementaci6n mineral sobre el

comportamiento reproductiw do un hato bovino de carne en condiciones do

Ipoca seca. This. Universidad de Costa Rica, Facultad de Agronomia, Escuela

Zootecnia, San Jost, Costa Rica.

Resumen

El presente trabajo me realirz en la finca Choluteca, situada en Orotina,

provincia de Puntarenas, se utilizaron noventa vaquillas cebG encastadas de

edad entre dos y tree afos, con un peso promedio de 300 kg. que nunca

antes habian parido, se dividieron en tres grupos de 30 hembras y a cads

uno se le asign6 un tratamiento, de la siguiente forms: grupo testigo,

alimentaci6n al pastoreo, mis sal com~n, grupo con fosfato eicflcico,
alimentaci6n con fosfato dicilcico (17 kg.); grupo con mezcla completa,
alimentaci6n en la misma forma que los grupos anteriores m5s una mezcla
mineral completa.

Se utilizaron para el empadre, con una duracibn de tres meses, cuatro

toros Brahman a los cuales se les practic
6 examen de semen. El 'ndice do

concepci6n se determin6 mediante al diagn6stico de preez por palpac16n

rectal a los cuarenta y cinco dfas despu6s de haber sido finalizada la Spoca

de monta.

Las diterencias entre el porcentaje de concepciones fueron analizados

mediante Is prueba de Chi Cuadrado, no encontrindose diferencias significativaS

entre el testigo y los grupos suplementados.
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ConeJo Morales, Luis Bernal. 1981. Diagn6stico del estado mineral del

ganado bovino, pasto y suelo an una finca lechera en el Canton do Coronado,

Provincia do San Josi. Tisis. Universidad de Costa Rica, Facultad do

Agronomia, Escuela Zootecnia, San Jose, 
Costa Rica.

Resumen

El presente trabajo fu realizado durante los meses de Julio y octubre

de 1979, y enero de 1981; con el objeto de diagnosticar el estado de

nutrici6 n mineral de una finca en particular, 
tomando en cuenta como

parfmetros el suero sangufneo, el pasto y el suelo.

En el plasma sc estudi6 el nivel dc calcio, f6Fforo y magntsio. En

el pasto fu analizado el contenido de protefna cruda, 
y al igual qua en el

suelo el calcio, fisforo, rmgnesio, potasio, hierro, cobre, 
manganeso

y zinc.

En el 6uero s&ngulneo se obtuvo concentracionet proi:!ediu de calc-.c,

f6sfoTo y -agnesio de 10.37, 5.78 y 1.85 mg/ 0 0 ml. de sticro respecti'LlnfnCe.

Fn el pAsto, Se e',ccntr6 porcentojeE de calcio, f6iforo, magnesio, po':,,io y

protena cruda d2 0.23, 0.^0, 0.16 y 20.66 
renpcctivanent. Mientras

qua pata el hierro, cobre, taniganeso y zinc, F e logr
6 roncentraciones pro-edio

de 214.9, 10.76, :2.05 y 28.47 pnm,. :,.t.pectivluentc. Ti. vI sucloc obtuvo

nivelet prorit-.io para el calcio, magnesio y potasio 
de 4.33, 1.56 y 0.73

meq/lOO ml. de suclo respcctivarente.

En base a los resultadof encontrados se lleg6 a Ins niguientes

conclusiones:

I- Las concentraciones de calcio y f6sforo 
en el plauna m ;anguineo son

nornales, no asT el magnesio, que 
csts aproximudamtente en in 40. de

loz aniruiles bajo el nivel :rftico inferior.

2- El contonidu de protefna cruda, f6sforo, 
potaslo. hierro y cobre

on al pasto Kikuvo etiSfACLII la9 necesidaden (N.R.C., 1978) par& el

ganado lechero. Mientras que el (Alclio, inngnenio, ri.ng n e to y zittc no

logran satinfac'i dichos requerli entoS.

3- Todva los mincrlc-s precenten en cl sue'lu tienen coccentrlcioncs noiwiles,

que perniten u,, adecuado e.recimirnto del pasto.

4- En general, al estado minctal de li finea 
ef ratnfnctorio.
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Conrad, J. H., L. R. McDowell and J. K. LooslL 
1981. Mineral deficiencies

and toxicities for grazing ruminants in the tropics. Article presented at

International Symposium-Animal Production in the Tropics, nt the University

of Gezira, Wad Medani, Sudan.

Summary

In tropical countries, mineral imbalances are m major limitation to

ruminant livestock productio. Often grazing livestock do not receive

mineral supplememntation and must depend largely upon forages to supply

their requirements. Only rarely, however, can forages completely satisfy

all of the mineral requirements. Borderline or deficient levels of certain

elements were noted for many forages in the 1974 Latin AmErican Tables of

Feed Composition: C6, 43 percent; Cu, 47 percent; Mg, 35 percent; P,

73 percent; P, 73 percent; Na, 60 percent; and Zn, 75 percent. The most

widespread mineral deficiency for livestock is that of P. Twelve reports

from tropical countries illustrate the dramatic increase in calving

percentage when breeding cattle were supplemented with P. Copper and

Co deficient areas are widespread in tropical countries. Mineral deficiencies

are often more prevalent during the wet season.

The University of Florida, with assistance of a grant from the United

States Agency for International Development, is cooperating with Latin

American, Asian and African institutions to initiate and establish mineral

research. A systematic mapping technique, based on animal tissue and forage

concentrations, can be employed to predict where mineral deficiencies

or toxicitiea will occur. Data from research in Brazil indicate that

positive correlations among soil and forage mineral concentrations for

Mg, Cu, Fe, Mn, Na, Mo, and Zn were low or nonexistent. Attempts to raise

livestock productivity in tropical countries will unsuccessful unless

the nutritional environment, including adequate mineral nutritior., is

likewise elevated. Mineral supplementation is a least cost input

to improvement of liestock production.
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Conrad, J. H., L. R. McDowell and R. M. Mason. 1981. Tecnica modificada do

biopsia costela em bovinos. Sociedade Brasileira de Zootecnia

Resumo

0 nivel de f6aforo em bovino I melhor demonstrado atraves 
do amostr, , da

costala do que o f6sforo inorg~nico de soro. A sensibilidade das costelud a

mobiliza&ao • reposi;ao de minerais ' maior do 
que a dos ossos longoo. A

cinza, c icio, fosforo e magn-sio podem ser analizados 
a partir de osso e

expressos em base de volume (mg/ol), percentagem de 
osso fresco e osso seco

desengordurado. A gravidade especifica do osso fresco e dada em 
mg/mi. A-

mostras de 700 a 1000 mg podem ser obtidas pela modifi;Zo do mietodo de Little,

D.A. (Aust. Vet. J. 48:668, 1972), usando-se uma broca-serra ;ca (trephine) de

1,5 cm em diamctro.

Escolha a pen Itimaouultima costela, depele, cscove com 5gua e sabao, dcs-

infete com alciol (iodado). Aplique 20 cc de anestesico ]ccal (JMidcciaina - 27)

nos dois esparos intercostais. incise a pclc, fiscia , misculos e periostec

(6-8 cm), afaste os tecidos expondo o centro da costela. 
Regule a broca na

profundidade descjada (1-1,2 cm) tel qua a medula ',eja aiii'gida. Perftir,: lenta-

mente pars evitar aquccirierto do osso (furadeira manual ot elctrica de veloci-

dade controlvel para ser usada). Deslique c gire a furadiern com pequenos

zcvimentos ntetrais par3 deslocar o pedano dc osso da costrla. Retir' a hrecn

e remove a amostra. Examine a ferida, remova frnagintos osseo, aproximt 
MusCu-

los e fiscies e suture e pele.
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Corapae, Hernan Ajamad. 1978. Diagn6stico de la situacian Mineral en el
Hato "El Estrecho" (Estado Nonagas). Tgsis. RepUblica de Venezuela,
Ministerio de Educaci6n, Instituto Universitario Pedagogico Experimental,
Departamento do Educaci6n T~cnica, Secci6n de Agropecuaria, Maturin, Edo.
Monagas, Verezuela.

Resumen y Conclusiones

El presente estudio fue realizado en el Hato "El Estrecho," situado
en .l pueblo de Costa Abajo, Municipio San Sim6n Edo. Yonagas, Venezuela,
durante los meses de julio-septiembre de 1977; con el objeto de determinar
la situaci6n mineral durante la gpoca lluviosa en la finca antes mencionada.

El irea experimental estuvo conformada par 12 potreros, donde predominaba
el pasto pangola (Digitaria decumbens, Stent.) y 25 animales (10 becerros,
10 mautes, y 5 vacas lactantes), se tomaron 10 nuestras de suelo/potrero,
10 muestras de torraje/potrero y una muestra de sangre/animal. Las muestras
de Buelos, forraje y sangre fueron analizadas en el laboratorio de acuerdo
a los m~todos requeridos por cada variable. El anflisis tetadfstico
utilizado fue is media aritm6tica, desviaci6n standard y regres*6n lineal.

Los promedios obtenidos en el estudio fueron: a) En suelos: 1.19,
0.81, 0.11, 9.91 meg/100 ml, pars calcio, magnesio, sodio y aluminio, pars
el f6sforo fue de 3.31 ppm. b) En el forraje de 0.39, 0.20, 0.30% de
calcio, f6sforo y magnesia y de 176.4, 314.3, 4910.0, 38.17 y 4.152 ppm
de hierro, manganeso, sodio, zinc y cobre respectivamente. c) Para
las muestras de sangre (mg/100 ml) en becerros de 5.53, 3.71, 2.19 pars
calcio, f6sforo y magnesia, en mautes de 7.25, 3.56 y 2.88 para calclo,
f~sforo y magnesia.

De acuerdo a los resultador obtenidos en las condiciones del
estudio se puede concluir lo siguiente:

1- Todas las variables estudiadas en suelo mostraron niveles debajo
de lo normal.

2- Los niveles de f6sforo y calcio, en forraje y sangre fueron deficientus,
siendo mas acentuado para el f6sforo en ambos canon.

3- t! cobre present6 niveles deficitarios en forraje, no pudiendose
detectar en sangre par no haberse hecho In determinaci6n.

4- El magnesio fue el elemento quo present6 mejores niveles tanto en
forraje coma en sangre, considerandose como suficiente.

5- Los mineralen, sodio, zinc, hierro y manganeso mobtraron contenidos
suficientes en forraje, indicando escasa probabilidad do deficiencies.

6- El anilisis estadfstico mostr6, quo ningunA do lan pruebas do
regresi6n lineal fue significativa pars codas los nivele- do significancia.
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Cuenca, L., A. Fernandez, T. Alonso and C. Decia. 1981. Levels of minerals in
pastures and beef cattle tissues in Uruguay. Veterinaria 77:103-109.

Summary

In the present study, information on mineral concentration in natural
pastures in different areas of Uruguay as well as in beef cattle liver, bone
and blood serum of animals grazing these natural grasslands was sought. On
field biopsy techniques (liver and bone) were also evaluated. Minerals
studied were: phosphorus, calcium, magnesium, copper, zinc and manganese.
Samples were obtained from nursing cows during late spring and surmer and
yearling steers during autumn. Results were as follows: low values of

phosphorus in pasture (0.11 - 0.20% of DM), in serum (3.4 - 5.8 mg/l00 ml)

and in bone ash (15.9 - 17.3%); high levels of calcium in pastures (0.23 -
0.74% of DM), normal levels in serum (9.13 - 10.1 mg/100 ml) and in bone ash

(36.4 - 40.0%); vmgnesium levels high in pasture (0.17- 0.25% of DM), norinal
in serum (2.16 - 2.76 mg/10 0 ml) and low in bone ash (0.53 - 0.71%); copper

levels very low in pasture (1.28 - 2.98% of DM), normal in liver (129.4 - 307.3

jx); low to normal levels of zinc in pasture (6.23 - 38.9% of I). very high

levels in liver (129.7 - 437.4 ppm); very high levels of manganese in pasture

(102 - 475 ppm of DH). Extraction of animal tissues for biopsies proved to

be feasible and a good technique for these studies under field cenditions in
Uruguay.
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Is~~inoza* J4 ]oud, L'. Mc~Uow~el 1981, flAAUW4 status compariso~ns
*tw aas and sheep in the lolivisa .JtiplanoWUnlivesiSty of 71oi,

Smary

An weorit nwas conduced in the central part of the ultiplanoof
Bolivia .to establish the specific mineral status of growing llaas coupared.
to @hoop#,

nswlties"' (plasea, liver acbons~o forage, and soil smlswr
anslSIn or t l, conten ts k At tal of 24 Ilsma and 04. seep (half

males end half, femiales). were included in 'this stdy
N1O" pecies offet (V A1) was observed on liver tMg, So and Zn., Um~as

wer igher, (P .05) in Cat Cut MA~ ad Mo'concentrations. All mean liver
aineals ers in the critical concentrations expect~ Zn in both species. N

speie',offat,(1 X.1 was observed, on plasma Ma.' Shoopvwere higher
spec -i ffemt Ca, Cu, Ta end Zn. Pl =. Zu levels werebl~ciia
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as :V' Ca (1 $1 ndw
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"jthe mormallevels. xsao neatos( )vt on
No..sox 2 soa, Or. specie o aitrcin P4X wr on

fo r, anty eXoientp -aept for: lver Is content (P4 05).
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~ ~-were found during the dry eon, ad no Iseason effect (P 4 *05)vwas found
S'oniP# K,,Ma, Cu Is ad Zn.
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WAgS, resactividsly
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Espinoza, J. E., L. R. McDowell, Juan Rodriguez, J. K. Loosli and J. H. Conrad.
1981. Mineral Status of Sheep and Llamas in Bolivia. J. Anim. Sci. Abstracts
91. 660.

An experiment was designed to compare the mineral status of grazing sheep
and llama& in the highlands of Bolivia. A total of 24 llamas and 24 sheep,
divided eqvally between sexes, were allotted to an unfertilized 20 hectare
pasture of n~tive species. Analyses were made of forage, blood, liver (biopsy)
and bone samp es taken during the wet (March) and dry (September) seasons.
Mean forage analyses for the wet and dry scasons, respectively, are as follows:
Protein, 13.8. 6.9%; P, .05, .09%; Ca, .87, .43%; Mg, .25, .18%; Na, .22, .08%;
K, 2.6, 1.4%; Fe, 323, 164 ppm; Cu, 10, 7 ppm; Zn, 49, 25 ppm; Co, .26, .36 i-pm;
Mn, 53, 81 ppm; Mo, .68, .53 ppm; and Se, .06, .06 ppm. Borderline to deficient
concentratiL- - of protein (<7.0%), Ca (<.3%), Cu (<5 ppm). K (<.6%), Mg (<.08%),
Na (<.06%), F (e..25%), Zn (<30 ppm) and Se (<.1 ppm) were found during the vet
and dry seaso.'ns as 20, 53; 16, 40; 20, 53; 20, 20; 10, 20; 0, 40; 100, 100; 40,
66; and 90 and 93% of the total forages, respectively. Thc percentages of 1.-an,
live, Z,. (<84 ppr) and Se (<.25 ppm), serum Ca (<8 -mg%), Mg (<2 mg), P (<4.5
ing), Cu (<.65 g/l), Fe (<I.i g/mi), Zn (<.80 g/m]) and rib bone ash Ca
(<36%), Mg (-.67%) and r (<187) that were low to borderiine to deficirt w.ere
38 S 63, 100, 100; 0, 1", 0. 17; 8, 0, 10, 0; 17, 20, 5, 10; 13, f0, 0, 40; 57,

8, 35, 0; 2), 4, 20, 10; 100, 52, 309, 75; 100, 100, 100, 100; 0, 50, 50, 100;
and 50, 100, 100, 100 for llari.s and sheep for the wet nd dry sea. c'ns, respec-
tively. liver Co (<.0.' ppm), Cu (< ppm), Fe (<180 pp:n), Mn (K6 ppm) and Mo
(1-5 ppm) uier gcnerall' in the normal ranges. Significant (P < .05) species.
sex, and season x specier interkctions were found. Nutrients most likely defi-
cient were protein, P, Ca, Zn and Se.
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Faria M., Jesfis A., Jost Velfsquez dnd Gustavo L6pez M. 1981. Situaci6n de

la nutrici6n mineral en fincas de las sabanas orientales del estado Cuarico.
Boletin No. 6, Estaci6n Experimental Nor-Oriente Guarico - FONAIAP - 42 pp.

Valle de la Pascua, Venezuela.

Resumen

El objetivo del presente trabajo fug estudiar la situaci6n de la nutrici6n

mineral del ganado bovino en las sabanas del Edo. Guarico mediante anflisis de
muestras de suelo, forraje y sangre de bovinos en once fincas del Edo. Gulrico,

durante la fpoca lluviosa de 1978 y epoca seca de 1979. En las fincas selec-
cionadas se muestrearon cuatro potreros, tom'ndose 10 muestras de suelo com-

puestas por potrero y 4 sub-muestras de forraje y se tomaron muestras de sangre-

de la vena yugular a l0,novillos for finca. A las muestras de suelo se les
determin textura, pH, capacidad de intercambio cati6nico, materia organica,

bases cambiables y f6sforo. A las tuestras de forrajes y plasma sangulneo, se

les determin6 nitr6geno, calcio, f6sforo y magnesio. Los valores promedios ob-

tenidos en las muestras de suelo para pH, materia org'nica, calcio, magnesio,

potasio y f6sforo durante la gpoca lluviosa y seca fueron los siguientes: 5.21

y 4.9; 1.94 y 1.20; 0.64 y 1.50; 1.33 y 1.94; 0.08 y 0.14 neq/100 gr. de suelo;

2.90 y 5.08 ppm, repsectivamente. Los contenidos promedio de nitr6geno, calcio,

f6sforo y magnesio en las muestras de forrajes para la rpoca l1uviosa y seca

respectivamente. La concentraci6n promedio en el plasma sanguineo para las

gpocas lluviosa y seca fueron: 10.59 y 10.15; 3.59 y 3.56; 3.40 y 3.94 mg/100

ml respectivamente. El 64% de los animales muestreados presentaron valores de

f6sforo inferior a 4 mg/lO0 ml durante la gpoca lluviosa y 62% en la 6poca

seca. El 2% de los ani4mas mastreados presentaron valores de calcio infer-

iores a 3 mg/100 ml, durante la gpoca seca y 17% de los animales presentaron
valores inferiores a 8 mg/100 ml. Solamente en la gpoce lluviosa el 14% de

los animales muestreados presentaron valores de magnesio en el plasma inferior

a 2 mg/100 ml.
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Fernandez Brown, Lizandro M. 1979. Efecto de Ia suplementaci
6n fosf6rica a

vaquillas en pastoreo de zacate buffel (Cenchrus ciliaris 
L.). II. Respuesta

biol6gica. Thesis. Instituto Tecnol6gico y de Estudios Superiores de Moncerrey,

Mexico.

Conclusiones

De acuerdo a los resultados experimentales obtenidos 
y bajo las condiciones

en que se realiz6 esta investigacion se puede concluir 
Io siguiente:

1. Las vaquillas suplementad:s con las mezclas de 4 y 8% P mostraron

mejores aumentos de peso que aquellas a las que se les proporcionC

la mezcla testigo (0% P).
2. Los consumos de las mezclas que contenan f'sforo fueron 

mayores a

los de !a mezcla testigo.

3. Los niveles finales de calcio y f6sforo en los animales 
suplementados

con f6sfcro estaban dentro 6e los limi:es considcrados cono normales,

a excepci6 n de los no s-aplmentados qt.e se enco-traban ]ige-ramente

6eficientes en f6sforo.

4. Nediante la suplemenracion f6sforica es posible vejorar la relacion

Ca:P.
5. Nc se cncontrC respuesta- a l -uplementaci6 n fosf~rica durante !a

etapa de crecinm-eto de) zacate buffel (Cenchrus ciliaris L.).

6. El ccnsuzo de la nezcla casi 'ue nulo cuando el zacate buffel (Cenchrus

ciliaris L.) es:tab en creciriento activo despuc de la lluvie.

7. Los aunentos de pesc se incrementan en promedio en forma constante al

aumentar el nivcl de suplementaci6fn fosf6rica.

. La suplcmena-ci 6n fcsf6rica a vaquillas ern pass.:ec' de zacate .. u,

fuf redituable.



215

Fernandez, Adolfo, Carlos Decia and Teresita Alonso. 1980. Proteins and min-
erals in the natural grase pastures of Uruguay. Presented at the Primer Con-
greso Nacional de Ingenieria Agr6nomica, September 10-13, 1980.

Summary

From July 1976 to August 1977, 206 samples of natural grass pasture were
taken from four locations in the country (Paysandu-, basalt; Tacuarembg, sandy;
Flores and Treinta y Tres, crystalline). The samples were analyzed for pro-
tein, phosphorus, calcium, magnesium, copper, zinc and manganese. The effect
of season, location and region (mountain range, hillside and lowlands) on chem-
ical composition was also studied.

The different seasons of the year showed a significant effect (P < 0.01)
on protein levels which ranged from 8.0 to 10.0% of dry matter (DM). Phos-
phorus content ranged from 0.11 to 0.14% of DM; calcium ranged from 0.33 to
0.42% of DM; magnesium from 0.15 to 0.20% of DM; copper from 1.92 to 2.72 ppm;
and manganese ranged from 222 to 413 ppm.

Significant differences were found among the different locations for all
of the parameters studied. In PaysandG, the pasture was fourd to contain the
highest levels of protein (10.0%), phosphorus (0.16%), calcium (0.49%), magne-
sium (0.22%) and copper (2.71 ppm). The highest levelr of zinc (13.2 ppm) and
manganese (405 ppm) were found in Tacuaremb6 where the lowest levels of protein
(7.9%), calcium (0.30%) and copper (1.70 ppm) were also found. The lowest level
of phosphorus (0.10%) was found in Treinta y Tres. The lowest levels of magne-
sium (0.15Z) and zinc (9.4 ppm) were found in Flores while the lowest level of
manganese (155 ppm) was found in Paysanda. No significant differences Vere
found between the different regions for th parameters studied.
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Flores, Antonio, Jorge R. Flores, Reng P~rez, Marco T. Cabezas, Ricardo Bressani
and Lee R. McDowell. 1979. Estado de nutrici6n mineral del ganado de carne do
la costa sur de Guatemala. VIReuni6n Asociaci6n Latinoamericana de Producci~n
Animal (ALPA), R-41.

Abstract

Se seleccionaron 5 fincas do la costa del Pac1fico de Guatemala, dedicadas
a la explotaci6n extensiva de ganado de came bajo sistemas do rotaci6n de pasto
estrella de 30 dfas e irregular suplementaci6n mineral. En 2 Spocas del afio
(lluviosa, I; seca, V) se tomaron un total de 70 muestras de pasta, 60 de hTgado
y 270 de sangre de un n~mero representativo de los potreros y animales existentes
en cada finca. Se encontr6 que los contenidos de Ca, Na y Zn en la materia seca
de los pastas era mayor (P < 0.05) en V (5.5 y 3.3,; 33 mg kg-1 ) gue en I (3.3 y
0.2 g; 27 mg kg-1); mientras que el Fe fue menor en V (174 mg kg - ) que en 1 (233
mg kg-I). El resto de elementos no vari6 con la Cpoca del ajio, promediando 3.8
g 11; 2.7 g My; 15.2 g K; 92 mg Mn y 4 mg Cu kg 1. El 94, 90, 66, 56 y 16% e los
pastos analizados en I eran insuficientes en Na, Cu, P, Zn y Mg; mientras quee n
V el 94, 75, 72, 41 y 34' lo eran en Cu, Mg, P, Na y Z i, respectivamente. El P
s~rico fue afectado (P < 0.05) For la Cpoca (I, 68 y V, 75 g ml-1) y la edad de
los animales (j6venes, 80 y adultos, 64 vg ml-1), el Mg lo fue (P < 0.05) par la
Spoca (I, 3 y V, 23 ug ml- ) y el Ca no dependi6 de ninguno do los dos factores
(100 Vg ml- ). La 6poca tampoco tuvo ofecto sabre los niveles heppticos de Fe,
Cu y Mn, promediando 325, 12 y 143 g g-1 , respectivamente. A pesar de los pro--
medios 6ptimos encontrados, so prerentaron probl!mas deficitarios do Mg on V,
de P en I y de Cu en ambas estaciones, concluy~ndose que existe carencia de P,
Mg, Na, Cu y Zn en los pastos de la zona y que 6stos no son corrcgidos adecuada-
menta par las mezclas minerales actualmente en uso.
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Franco, Luisa E. and Josh A. Velasquez. 1979. Suplementaci6n mineral en el
engorde de corderos. VI Reuni6n Asociaci6n Latinoamericana de Producci6n

Animal (ALPA), R-61.

Se realiz6 el presente trabajo con la finalidad de medir el efecto de la

suplementaci6n mineral a base de calcio, i6sforo, sal comGn, cobre y cobalto
en el engorde de corderos estabulados mediante los cambios de peso, consumo
de alimentos, conversi6n alimenticia y concentraciones de minerales en la san-
gre. Se utilizaron 50 corderos mestizos West-African. Los tratamientos estu-

diados fueron: tratamiento I (raci6n de engorde), tratamiento II

(raci-n + calcio + f6sforo + sal com~n), tratamiento III (raci6n + calcio +
f6sforo + cobre + cobalto), tratamiento IV (raci6n + caicio + fos-
foro + cobalto) y tratamiento V (raci6n + calcio + f6sforo + cobre). La

duraci6n de la fase experimental fue de 12 semanas. Las diferencias entre

las medidas de los tratamientos se determinaron por analisis de varianza. El

consumo de alimento (g), aumento diario de peso (g) y conversi6n alimenticia
(kg de alimento/kg de aumento), para los cinco tratamientos fueron los sigui-

entes: 1 020, 1 015, 980, 990 y 985; 88, 86, 90, 69 y 82; 11.5, 11.8, 10.7,
14.3 y 12.0, respectivamente. Se encontraron diferencias estadisticas signi-
ficativas (P < 0.5) en cuanto a consumo de alimentos y conversi6n alimenticia
entre los tratamientos, resultando mayor el III con respecto a los demos; no
se encontraron diferencias estadisticas significativas para la variable aumento
de peso. Las concentraciones de los minerales en el plasma sauguineo (mg/100 ml)

al inicio y al final del ensayo para los cinco tratamientos resultaron ser para

calcio: 10.5 y 12.8; 11.6 y 12.9; 11.1 y 12.9; 11.4 y 12.9; 12.40 y 12.70; para

f6sforo: 7.6 y 6.5; 7.6 y 8.6; 5.2 y 9.1; 5.6 y 8.5; 5.4 y 8.3; para magnesio:
3.0 y 2.9; 2.7 y 2.8; 2.3 y 2.7; 2.7 y 2.8; 2.8 y 3.40; para cobre: 0.095 y

0.090; 0.093 y 0.100; 0.088 y 0.120; 0.110 y 0.120; 0.110 y 0.90, respectiva-
mente. En general los niveles de minerales en la sangre se incrementaron con
la suplementaci6n mineral.
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Garcla Avila, David Arturo. 1978. Suplementaci6n de fosfato monos6dico-cama de
pollo a vanuillas en pastoreo de vegetaci6n nativa en Gral. Cepeda, Coahuila
(Kayo-Julio 1978). II. Respuesta biol6gica. Thesis. Instituto Tecnol6gico y
de Estudios Superiores de Monterrey, Mexico.

Resumen

La presente investigaci6n se realiz6 en el rancho "La Posa", localizado en

General Cepeda, Coahuila, sobre la Carretera Saltillo-Torre6n, 1Kil6metro 43.

El objetivo de esta investigaci6n !ue la de evaluar diferentes mezclas
minerales por meiio del peso vivo y la concent-aci6n de calcio y f6sforo en el

suero sangufneo. La duraci6n del experimento _.ur6 84 dfas (inici6 6 de Mayo,
termin6 29 Julio 78), se utilizaron 27 vaquillas cruzadas con Cebu las cuaies

se sometieron a un manejo uniforme pars su salud e higiene. Adem~s se recolect6

sangre a un 20% de la poblaci6n, para determi:-aci6n de calclo y f6sforo cncon-
tr~ndose deficientes on f6sforo.

En base a los resultados obtenidos se dispuso a hacer la mczcla rineral n

la cual se adicion6 a dos camas de pollo para proporcionar protefna y energin.

Los animales sc distribuyeron complAramente al azar y se fortarcn 3 tratamientos.

Las mezclas mncrales fueron las siguienres:

Tratamiento I Trata-tento II Traatmiento ITY

Cama de Pollo 0 25 50
(Zacate Buffc1)

Sal Microminerales 1* 0 0
(VYxCO)

Sal Comin 57.33 34.37 10.41

Fosfato Monos6dico 42.67 40.63 39.59

Los datos que se recolectaron par& la evaluaci6n de lap mezclas minoralas

fueron:

1. - Peso
a) Peso inicial individual.
b) Peso cads 28 dfas (individual).
c) Peso individual final.

2. - Consumo promedio de las mezclas.

3. - a) Nivel inicial de calcio y f6s*lro en el 3uero congulneo.

b) Nivel final al calcio y f6sforo en el suero Darcufneo.

El anfliais estadistico empleado anilisis de covarinnza pars ajuitaa ti peso

y diferencia mfnima significativa (D.M.S.) parzi los aumentos de peso, y pars los

niveles finales do calcio y f6aforo en el suero sanguineo, ne 
hicieron mediante

anflisis de varianza y posteriormente por prueba de Duncan.

Mn, I, Co, Fe, Cu, Zn.
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Los aumentos de peso fueron iguales para los tres tratamientos, no encon-
trindose diferencia significativa. Siendo los aumentos de peso, promedio gr/
animal/dia 211.00; 93.00; 227.00 para los tratamientos I, II y III respectiva-
mente.

Para el consumo de f6sforo promedio por animal por dia los animales del
Tratamiento III en comparaci6n que los Tratamientos II y I debido a que estos
Oltimos contenian mayor cantidad de sal la cual limitaba el consumo.

Las cantidades encontradas de f6sforo final en el suero sanguineo, fueron
no significativas. (Analisis de Variana y Duncan) pero se vela que habfa una
ligera deficiencia en los Tratamientos II y III, mientras que el Tratamiento I
era normal. Y esto se debia a la cantidr.d de cama de pollo encontrada en los
tratamientos II y III. La cual tiene ura relaci6n Ca:P 1.3:1.

Para los valores de calcio final encontrados los anglisis mostraron que no
habfa diferencia significativa o sea que estaban dentro de lo normal. Pero se
ve que el Tratamiento I y II tienen aenos calcio comparado con el calcio inicial
y es debido a la cantidad mayor en cAma de polio en el Tratamiento III.

La relaci6n Calcio-F6sforo se encontraron rangos dentro de lo normal. Pero

se ve que la relaci6n era m~s estrecha en el Tratamiento I y se debia a que no
conten~a cama de polio en su raci6n.

En el consumo de suplemento promedio por animal por d~a el Tratamiento III
consumi6 m's comparado con los Tratamientos II y I y se debra al contenido de
sal en las raciones ofr~cidas.

Conclusiones

Bajo las condiciones en que se llev6 el experimento se concluye lo siguiente:

1. - La suplementaci6n fosf6rica a animales en pastoreo es econ6micamente
redituable.

2. - Las mezclas de f6sforo ofrecidas cumplieron con los requerimientos de
f6sforo.
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Gomez Rosas, Hernan. 1977. Evaluacidn del estado mineral del ganado y los
pastos en los distritos de Florercia y Cutris del canton de San Carlos
durante el verano. Thsis. Universidad de Costa Rica, Facultad do Agronomia,
Escuela Zootecnia, San Josh, Costa Rica.

Resumen

El presents trabajo evalu6 el estado mir.tral do los distritus Florencia
y Cutris del Cant6n de San Carlos de la provincia de Alajuela.

El material de trabajo de este estudio consisti6 de 75 muestras de
sangre, 22 de hfgado y 57 de pasto, obtenida. de 15 fincas de la zona. En
el suero sangufneo se analizaron, los minerales calcio, f6sforo y magnetio;
en el higado, hierro, cobre, manganeso y zinc; en el pasto, calcio, f6sforo,
magnesio, potasio, hierro, cobre, manganeso, zinc y proteina.

El promedio de calcio, f6stforv y magnesio en el suelo sangufneo en los
animales de Is zona fue de 8.07, 4.65 y 2.66 mg/i00 cc de suero respectivamente.
Solo se encontraron w'riaciones estadisticas (P< 0.05) del magnesio - Jor
fincas.

En cuanto a lot; :rineralec en el hfgado se obtuvo ur promedio de 206,
85, 5 y 90 ppm para el hierro, cobre, nanganeso y zinc respectivamente.

En los pastos sc obtuvieron promedios de 10.22% pari: protefna, 0.22%
para calcio, O.lO para f6rforo, 0.23% parn ragnesio, 2.40% para potasiv,
213 ppm para hierro, 7 ppm para cobre, 117 pym pars manganeso y 28 ppm
para zinc. Se encontraron variaciones estad*:;ticas (P<O.05) de proteIna
por distrito y por especie de pabto, de f6sf, ro y el magnesio por especi
de pasto, de potasio por distrito y por especie y de cobre por especie
de pasto.



221

Guardado Almaguert Rafael Eduardo. 1977. Determinaci 6n de deficiencias y

toxicidades minerales del ganado bovino en pastoreo en el estado de Nuevo

Le6n, Dr. Gonzalez, N. L. (Invierno). I. Determinaci6n de niveles. Thesis.

Instituto Tecnol6gico y de Estudios Superiores de Monterrey, Mexico.

Conclusiones

Bajo las condiciones en que llev6 a cabo este trabajo y de acuerdo con 
loe

resultados obtenidos se puede concluir lo siguiente:

1. Existe deficiencia de f6sforo en la zona, ya que los valores do fste

se presentaron bajos en el suelo, forrajes y suero sangufneo.

2. Los niveles inadecuados de calcio en el suero, forrajes y suelo inter-

actOan con los elementos f6sforo y magnesio.

3. Existe una doficiencia de cobre en el suero sangu~neo, posiblemente

debido a la iiteracci6n del molibdeno, sulfitos y sulfatos que actGan 
reduciendo

su absorci6n.

4. El suero sangulneo present6 valores altos de calcio, normales en potasio,

sodio, hierro y manganeso, y bajos en f6sforo y cobre.

5. En el forraje existen niveles altos en calcio, manganeso, potasio,

hierro, magnesio y zinc, valores bajos en cobre, f6sforo y sodin.

6. Se encontr6 una diferencia significativa (P < 5t) entre ranchos con

respecto al contenido de manganeso en Ios pastos.
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Title: Hineral and Protein Supplementation of Grazing Steers in Uruguay

Authors: Alvaro Comez llaedo and Julio Amorin, Thesis for Ing. Agr.

Place: Experimental Farm Banado de Medina, Cerro Largo, Ki 28, National
Road 26, Agronomy Faculty, University of the Republic of Uruguay
1982.

Soils: Y aguari, considered good fertile soils.

Pastures: Native pastures consisting primarily of Paspalum dilatntum, adesmia
bicolor, Paspalum quadrifarium, Cenchrus pauciflorus and Pitocheatum
stipoides.

Chemical analyses were made at the Rubino Veterinary Research Laboratory, Pando.
Animals were Angus, lerefords and crossbreds, initial weight 211-216 kg.

S tUOMARY

Durante el perlodo considerado como ir.vierno (25.6-15.10.80) todos los animales
perdieron peso. Los que recibieron el SPE-M (blocks containing CP 30%, Ca 1.5%,
P 1.0%, Shell Uruguay, Ltd.) promedir.ron perdidas diarias de 27 grs. los testigo
188 grs. y los que recibieron el SM (mineral mixture containing Ca 16%, 1' 7.9%
and trace minerals, p. 73) 94 grs. Existieron diferencias significativas entre
los tres tratamientos (P<0,05).

Durante I& segunda rotaci6n (15.10.80 - 7.1.81) Ian nrxici! g.trnncias tueron
realizadag por lo nni=alets qua recibieron el SM (875 grs/di) , niendo rstab

significativamente mayores que Ins de los anirales tesritigo (798 r: /d1L) y de
Ion que racibieron el n.uplemento SPM-1 (720 gr/d'a). (P0,05).

Para el verano (7.1.81 - 1.4.81), ltj Fantinciat diariti de losi treh lotcu no

presentaron diferencia:i c tadreiticc.,en i z ificativ. (I'<0,05), tvil:do $stas
de 577 grs para animale.; que recibieron el SPE, de 512 y:r:. par" lou tebtigo y
de 552 grn pars lon qua recibieron el S4.

Los contenidou de protefna en pantura no repin-traron diferencias tignificativas
entre invitrno (11,82%) y primavera (11,691). A-bo% fueron nignificativamente
superiores (P<0,05) que el valor del verano (8,75 ).

Respecto al contenido tie f6nforo en pasturan be rrpistraron diferencias aign_
ficaticas (P<0.05) entre los valorrt- de itnvier. (0,20%), pri.Avera (0,192) y
verano (0,15%).

]ubieron diferencias bignificativau (14<0,05) entre lai tres estnclones en cuanto
a los tenorea de calcio en pastoran. Los valore fultron tic 0,76; 0,62 y 0,52%

pars primavera, invierro y verano renpectivariente.

Lon contenidon do r*ngnerio en pasturnt t haoes rbnmfn-zo n ri itvit-ino (0,17X),
intormedios en prinavra (0,20%) y m.xitnor en vrranio (0.23%). Lxibteron difo
rencisa nignilcativa entre IAs tren etaCione5. (r a00,).

Los valores do cobra en pasturat iostraron Au u.×imn en primAverA (6,55 ppe),
Piendo ete v41or aignitfcativamente mayor qua loo dv inviarno (5,86 ppw) y
varano (6.00 ppm). (P40,05).
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Huertas, Hugoberto, H. A. Laredo, J. E. Manzur, E. Ceballos. 1979 . Effect
of supplementation of Cu, P and Ca on grazing beef cattle. Contribuci6n del
Program& Nacional de Nutrici6n Animal y del Pro~r .ma de Ganado de Came,
Turipant, de Ciencias Animales -CNIA, Tibiitata. Bogotr, Colombia.

Summary

This experiment was carried out at Turipang experimental station (Cordoba)
using Brachiaria mutica.

During the trial samples were taken of forages, serum and liopsy of liver.
Animals were weighed at 28 day intervals.

The content of minerals during the trial showed a little difference
between the first and last period of sampling. The Ca, P and Mg decreased
cowards the final period in serum and Mn in liver. However, the Cu and
Zn incrzased in serum with values for the number 3 and 2 salt respectively.
The Fe and Zn contert increased in liver, but the Cu content in the liver
and the final was low for first and third treatment, and higher for the
second treatment. The mineral content in forages, serum and liver could
be good indicators of the nutritional status of the grazing animals.

Differences in weight gain although not significant was found between
treatments (142, 137, and 127 kg ior treatments 3, 2 and cor=ercial mineral
mixture respecticely). The unit cost of the mineral salts number 2 and 3
mixture was only 64.4 and 34.0% of that of the commercial mineral mixture.

The use of mineral mixture including only the deficient mineral elements
in the forage can induce similar weight gain to those induced by commercial
salts, but at a lower cost.
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Hutagalung, R. I., P. Y. Hew, T. A. Bongso, M. R. Jainudeen and Syed Jalaludin.
1981. Mineral Status of Grazing Farm Animals in Malaysia. Fourth International
Symposium on Trace Element Metabolism in Man and Animals (TEMA-4), Programme and
Abstracts, Perth, Western Australia, p. 31.

Low ruminant productivity in the humid tropics is due to many limitations,
the most apparent being the low feed intake and poor nutrition, which conse-
quently result in poor growth and reproductive rates. Phosphorus, cobalt and
copper are among the minerals which have been shown to be the most limiting in

grazing animals in Malaysia. Mineral composition of various soils, grasses,
animal tissues and mineral supplements is presented. Several experiments have
been undertaken in grazing animals, to study the effects of mineral and concen-
trate supplementation on productive and reproductive performances, including
tissue minerals, rate of growth/gains, conception rate, calving percentage,
birth and weaning weigilts and calving intervals. The results of these experi-

ments of which some are undeniay, are highlighted. Significant improvemenr in

rate of growth/gains, calving percentage, birth and weaning weights has been

observed in grazing animals supplemented with minerals and concentrates.
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Abstract of Thesis Presented to the Graduate Council
of the University of Florida in Partial Fulfillment of the

Requirements for the Degree of Master of Science

MINERAL STATUS OF BEEF CATTLE
IN EASTERN DOMINICAN REPUBLIC

By

Maximo Jerez Gomez

May 1982

Chairman: Dr. Lee R. McDowell

Major Department: Animal Science

An experiment was designed to determine the mineral status of soil,

plants and grazing beef cattle in 7 ranches consisting of Romana Red, Cri-

o11o and Brahman breeds in the eastern region of the Dominican Republic

during the dry season. Twelve to 24 liver (biopsy) and serum samples were

collected from mature (3-10 years) cattle.

Regional differences (P < .05) were foundonly for liver Co which was

higher in region 3. Differences (P < .05) among farms within regions

were found for serum Ca, P, Cu, Se (P < .01) and Mg (P < .05), and for

liver Mg, Fe, Cu, Mn (P < .01) and Zn (P < .05). No significant (P < .05)

correlations were found between those minerals analyzed in both liver and

serum (Mg, Zn and Cu).

The percentages of mean serum Ca (< 8 mg/100 ml), P (< 4.5 mg/100 ml),

Mg (< 2 mg/100 ml), Zn (< .4 vig/ml), Cu (< .65 jg/ml), Se (< .03 jig/al); and

liver Fe (< 180 ppm), Zn (< 84 ppm) Cu (< 75 ppm), Mn (< 6 ppm), Co (< .05 ppm),
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Se (< .1 ppm) that were low to borderline to deficient were 30, 95, 19,

97, 100, 4; and 8, 4, 25, 2, 0, 0% of the total animals, respectively.

Eight to 14 forage samples were collected per 
ranch. No regional

difference (P < .05) was found. However, differences among farms 
within

regions were found for P, Na, Ca (P < .01), and for Mg and Mo (P < .05).

Forage correlation coefficients (P < .05) above ±.5 were noted for P-K

(r-.52 ), P-protein (r-.56 ), K-Cu (r-.5 4 ), K-protein (r-.58), Mg-Cu (r-.52),

Mg-N.D.F. (rm -. 59), Zn-protein (r-.52 ), Zn-N.D.F. (r- -. 51) and Cu-N.D.F.

(r- -.71).

Mean forage analyses (and the percentage of samples low or border.line

to deficient) were as follows: 
Protein, 7.0% (50); Ca, 0.48% (24); P, 0.17%

(83); K, 1.91% (0); Na, 0.07% (78); Mg, 0.26% (33); Fe, 154 ppm (0); Zu,

22 ppm (86); Cu, 9 ppm (64); Mn, 151 ppm (10); Co, 0.16 ppm (26); Mo, 0.31

ppm (0); and St., 0.12 ppm (48).

The percentages of mejLn soil Ca (< 71 ppm), P (< 5 ppm), 
K (< 30 ppm),

Mg (< 9.1 ppm), Fe (< 4.5 ppm), Zu (< 6 ppm), Cu (< 1 ppm), Mn (< 5 ppm),

and Co (< 11 ppm) that were low to borderlinc to deicie t were 0, 96, 0,

0, 65, 85, 54, 0 and 12% of the 26 total soil. samples, respectively.

Chnlrman
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Jerez, Miximo, L. R. McDowell, W. A. argus, J. H. Conrad and G. L. Ellis.

1982. Mineral status of cattle in the eastern region of the Dominican
Republic. J. Anim. Sci. Abstracts 1982 (Submitted for regional Animal
Science meetings).

Abstract

An experiment was designed to determine the mineral status of 7 grazing

beef cattle ranches with crosses of Romana Red, Criollo and Brahman in the

eastern region of the Dominican Republic during the dry season. From 4 ranches,
12 liver (biopsy) and plasma samples were collected from both young (12-24

months) and mature (3-10 years) cattle. Only mature animals were sampled

from 3 additional ranches. Eight to 14 forage samples were collected per

ranch. The following minerals were analyzed: liver (Cu, Zn, Fe, Mn, Co,
Mg and Sc) and plasma (Ca, P, Mg, Cu, Zn, Fe and Se). Significant mineral
concentration differences (P < .05) among regions, ranches and classes of

animals were found. Of the total liver samples analyzed, 22, 7, 9, 3 and 5%
were borderline to deficient in Cu (<75 ppm), Zn (<84 ppm), Fe (<180 ppm), Mn
(<6 ppm) and Co (<.07 ppm), respectively. Copper Zn, Fe, Mn and Co were bor-

derline to deficient in 6, 3, 4, 2 and 2 ranches, respectively. Plasma Ca, P,
Mg, Cu and Zn were borderline to deficient in 5, 2, 3, 6 and 0 ranches, respec-
tively. The percentages of total forages borderline to deficient for Ca (<.30%),
Mn (<30 ppm), Mg (<.20%), Na (<.06%), P (<.25%), Cu (<10 ppm), Co (<.10 ppm), Zn
(<30 ppm), and protein (<7%) were found as 26, 10, 33, 77, 13, 61, 30, 86, and

47, respectively.
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Kalinowski, Juan, Alfredo Postigo, Victor Talavera and Miguel Vallejos. 1979.
Efecto de la suplementaci6n mineral sobre la respuesta reproductiva de ovejas
al pastoreo en pastizales naturales altoandinos. V Reuni6n Asociaci6n Latino-
americana de Producci6n Animal, R-59.

Abstract

En la Sierra Central del PerG, en pastizales a 3 900 m de altitud, clasi-
ficadas como Pframo muy hGmedo subalpino, se estudi6 la respuesta a la suplemen-
taci6n mineral de ovejas en pastoreo. El ensayo se inici6 en octubre de 1976 y
concluy6 en enero de 1978. Tres najadas, con 911, 895 y 890 ovejas Corriedale
de 11 meses de edad cada una, fueron distribuidas al azar en 3 Areas de pastoreo
de condici6n regular, con predorinancia de gramfneas nativas de bajo valor nutri-
tivo, con una carga de 1 ovino por ha/ao. Los tratamientot fueron: sal m~s
yodo, cobre y cobalto (A); A maos hierro y zinc (B); B mns fOsforo (C). Par. r'!
registro de peso fueron identificadas 50 ovwjas en cada ~nijada, con un peso
inicial promedio de 2b kg; para Ia evaluac2on reproductivz se consider6 In ma-
jada completa. Despues de 12 meses bajo los tratamientos se encontr6 diterencias
estadlsticamente significativas en las Canancias diarias de ins ovejas riendo '-
tas (g/dla): 34.4 (A), 39.4 (B) y 41.3 (C). Al finaliztr lA parici6n se encontrs
diferencias estad~sticamente significativas en los porcentajes de natalidad y en
el peso al quinto d~a de los corderos, siendo Sstos: 77.7 (A), 86.0 (B), 84.6%
(C) y 3.15 (A), 4.4 (B) y 4.6 kg (C), respectivamente. Los resultudos inflican
que limiraciones en In ingesti6n de zinc y f6sforo, princIpalmente, resrringon
la productividad del ganado ovino dc lI regi6n, no descar.tOndose lI potibilidad
de otros problemas minerales.



231

Kiatoko, H., L. R. McDowell, J. E. Bertrand, H. L. Chapman, F. M. Pate,
and J. H. Conrad. 1979. Co, Mn, Zn, Se, Vitamin E, Vitamin A and

carotene interrelationships between forage and animal tissues. University
of Florida, Gainesville, Florida.

Abstract

An experiment was conducted to determine the mineral status of grazing
beef cattle from 9 ranches within 4 different regions of Florida, on the

basis of mineral and vitamin concentrations in animal tissues and forages.
From each ranch liver, blood, hair cnd feces were collected from 14
heifers (18-24 months) and 14 cows (3-8 years) twice during the year.

Significant mineral and vitamin concentration differences among ranches,
seasons and classes of animals were noted. Plasma Se and Vitamin E, liver
Mn and vitamin A, forage carotene, hair Zn and 1n, and feces Co and Se

were lower (P<.05) in cows than in heifers while liver vitamin A was lower

(P<.05) during the dry season. Feces Co was higher (P<.05) in cows than

in heifers while liver vitamin A was lower (P<.05) in cows. Liver Co (< 0.05

ppm) and vitamin A (< 23 ppm), and plasma Zn (<0.04 mg%) were normal in all

ranches and all animals during both seasons. Mean liver Se was low (<0.25

ppm) in 4 ranches during the wet season and 2 ranches during the dry season.

Of the total animals studied, 32% during the dry season and 51% during the

wet season had low liver Se (<0.25 ppm). Mean forage Se war, low in 1

region (<0.05 ppm) during both the dry and wet season, while 6 and 4

ranches had low forage Se during the wet and dry seasons, respectively.

Mean liver Mn was adequate in all ranches (<6.0 ppm) during the two

seasons while mean forage Mn was low (<20ppm) in 2 ranches and 1 region

during the wet season. Of the total animals studied, only 3% during the dry

season and 9% during the wet season had low liver Mn (<6.Oppm) concentrations.



232

Kiatoko, M., L. R. McDowell, J. R. Bertrand, H. L. Chapman, F. M. Pate, F. G.

Martin, and J. H. Conrad. 1981. Evaluating the nutritional status of beef

cattle herds from four soil order regions of Florida. I. Macroelements,

protein, carotene, vitamins A and E, hemoglobin and hematocrit. University

of Florida, Gainesville, Florida Agr. Exp. Sta. Journal.

Summary

The nutrient status of grazing beef cattle from four selected soil

order regions of Florida was exanined. Liver, blood, hair and feces samples

from 14 heifers and 14 cows, plus forage samples, were collected during

two periods of the year from nine ranches located in four different regions.

Soil samples were collected during one period. The soil order regions were

the Histosol (Southeast), Spodosol (Southwest), Entisol (Central) and

Ultisol (Northwest). Mean forage P values were highcr (P < .05) in the

wet season, while mean hair P levels were higher (P < .05) during the dry

season. Mean forage, plasma, liver and hair Mg values were higher (P < .05)

in the wet season. Plasma vitamin E, liver vitamiti A and forage carotene

levels were higher (P < .05) dur ng the wet season. Mean forage P content

was deficient (<.25%) during botn seasons and varied from .10% in the dry

season to .16% during the wet season. Mean forage Mg (<.18%) and K (0.'60%)

concentrations were deficient in the dry season. Forage protein was deficiEnt

(W7.0%) in five of seven ranches during the 3ry season. FXtractable soil Ca

exchangeable soil Ca, Mn, Al, H, soil organic matter and effective cation

exchange capacity were higher (F < .05) in the Histosol region. Extractlble

soil K was low (<60 ppm) in all regions, except the northwest. Forage P

was critical (<.25%) during the dry season in all regions and varied from

.08 to .15%, while plasna F was deficient (<4.5 mg%) in animals from

the southeast during the dry season only.
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Laredo C., Max Alberto. 1979. Informe de progreso 1979 programa de

nutricign animal. Subgerencia de investigaci6n, Division de Ciencias
Animales, programa de nutrici6n animal. Research report. Ministerio
de Agricultura, Instituto Colombiano Agropecuario, Bogota, Colombia.

Resumen

Una serie de experimentos fueron designados y conducidos para determinar
la localizaci6n de deficiencias y toxicidades minerales y los beneficios
dq suplementaci6n -mineral. Los titulos de los diferentes proyectos son
los siguientes:

Proyecto 1. Deficiencias y toxicidades de minerales de ganado en Colombia.

Experimento 1.1 Efecto de la suplementaci6n de Grea y acido fosf6rico en
la utilizaci6n de forrajes. Carimagua.

Experimento 1.2 Efecto de cobre, f6sforo y calcio en ganancia de peso en
" ganado de came. Turipana.

Experimento 1.3 Efecto de la suplementaci6n de nitr6geno y f6sforo sobre
ganancia de peso de bovinos. La Libertad.

Experimento 1.4 Efecto del cobre, zinc y Scido fosf6rico en la ganancia
de peso. El Nus.

Experimento 1.5 Efecto del calcio, f6sforo y cobre en ganancia de peso
con ganado para carne. Macagual.

ExperimenLo 1.6 Efecto de la suplementaci6n de f6sforo y cobre sobre la
ganancia de peso del ganado vacuno. Fondo Ganadero del Tolima.

Experimento 1.7 Efecto de la suplementaci6n de cobre y zinc en los aumentos
de producci6n de leche. Obonuco.

Experimento 1.8 Deficiencias y toxicidades de minerales para bovinos
en el Valle del Cauca.

Experimento 1.9 Deficiencias y toxicidades de minerales en las Zonas del
Tolima y Cundinamarca.
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Laredo, Max Alberto, Juvenal L6pez. 1981. Fluctuaciones Hinerales en Pastos
Tropicales. I. Braquiaria en los Llanos Orientales. Contribuci6n del Programa

Nacional de Nutrici6n Animal del Instituto Colombiano Agropecuario - ICA,
TibaitatI. BogotS, Colombia.

Resumen

Se determin6 el contenido de proteTna y elementos minerales en pasto

Braquiaria de muestras tcmadas semanalmente durante un afio, de 4 praderas

bajo pastoreo contfnuo con una carga de 2.4 animales por hectfrea, en la
Estaci6n Experimental La Libertad, Meta.

Se encontr6 que el pasto Braquiaria puede suministrar hierro, magnesio

y manganeso en cantidades suficentes, para llenar las necesidades de los

animales en pastoreo y que s61o el nitr'geno, f6sforo, cobre, magnesio y

zinc est'n en niveles sub-normales o deficitarios.

Las variaciones estacionales muestran una tendencia a incrementar los

valores en la 'poca de sequia, pero no significativas, mxtenigndose

constantes durante el afio s6lo el f6sforo y magnesio. Los niveles de hierro

y manganeso se presentan demasiado altos couto pars OCnstitu~r problemas

por deficiencias, aunque lo podrTan ser por exceso. EsLos elementos futron

significativamente nis altos en verano. El bajo conrenido de minerales

encontrados en invierno concuerda con lo registrado en Li ]iteratura,

de que el aumento Oe fo]laje verde de los forrojes, prodce la disminucion

en el contenido de minerales. Este hecho sc coinplica cuando los Animales

incrementan el consunio de forraje y las necesidades de minerales. Lo

hallado sugiere garantizar la suplementncion de 5al mierwl, principelmente

en fpoca de lluvia.
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Laredo, M. A., A. C. Hatiz. 1982 . Estado de nutrici6n mineral en hatoa lecheros

de la sabana de Bogott. Contribuci6n del Programa Nacional de uLf.ici6n

Animal - Divisivv, a Ciencias Animales - OmIA - Tibaitat5. Bogota, Colombia.

Resumen

Se realiz6 un trabajo de muestreo en 14 fincas lecheras en la Sabana de

Bogota. El estudio comprendi6 la recolecci6n de muestras de suelo, forraje

sangre e hfgado.

Se realizaron anflisis para conocer el estado nutricional mineral en las

anteriores muestras.

De esos anglisis se encontr6 que solo el f6sforo, cobre y zinc presentan

valores sub-normales y deficitarios.

El consumo de los forrajes y sales minerales comerciales no son suficientes

para garantizar el suministro de f6sforo, cobre y zinc para ganado en producci6n

de leche.



La.... qnabria, Juan Carlos. 1979. Evaluaci6n del estado mineral del ganado

bovino en , en los d;rritos do rojibayrp. S..n Isidro y Ri,.ao

del CantCn laOzo Ce 'ere. ;- .. San Jasf

durante ]r ... luviosa. Tgsis. Universi.u. .a Rica, Facultad

ca P-rcnomia, Escuela Zootecnia, San Josg Costa Rica.

Resumen

El presente estudio evalu6 el estado mineral de los forrajes y bovinos

en los distritos de Pejibaye, San Isidro y Rivas del Cant6n de San Isidro

de Pgrez Zeled6n de la provincia de San Josg.

El material de la investigaci6n consisti
6 de 55 mnuestru:s de sangre,

14 muestras de higado y 53 muestras de pasta, obtenidas de varias fincas

de la zona en estudio, la recolecci
6 n de las muestras se inici6 en julio

terminfndose en el mes do septiembre de 1977.

Los promedios de calcio, f6sforo y magnesio en el. suero sanguineo en

los animales fue de 11.44, 4.70 y 2.51 mg/10 0 nil do suero respectivamcnte,

se encontr6 variaci6n estadistica (P<0.05) del calcio par distrito, ives

y edad del animal; del f6sforo par distrito y cdad y el magnesio par

distrito.

En cuanto a los minerales estudiados en el hgado so obtuvieron los

promedios de 247, 284, 6 y 169 ppm para hierro, cobre, manganeso y zinc

respectivameute.

En 1o pastas se obtuvicron !nomedios de 7.42% para la protefna

cruda, 0.23" para el calcio, 0.13% para el f6sforo, 0.14% pars el magnesio,

1.17% para el potosio, 231 ppm para el hierre, 4.8 ppm para el cobre, 86

ppm pars mangarieso y IS ppm pars zinc; tic encontraron diferencina significa-

tivas (P<0.05) del hierro par distrito, mes, especie; del calcio par 
*

distrito y especie; de] f6sforo par distrito y Ltipecie, del magnesio por

distrito y especie; de la protelna par distrito y especie; del cobre par

districo y espccie; del manganeo pcor distrito y del potasin por enpecie.

Las principales conclusiones del presente estudlo son:

1. De los mieraltes annlizados en el siero sangu~ico, Onicamente el

f6sforo en cl distrito de Rivas era deficiente.

2. De los minerales analizzdos cn los pastos .e cncontr 6 quo el f6sfc-ro

era deficiente en todos los distritos, el cobre 1o fue en los distritos

de rejibaye y Rivas micntras el cobre fue deficiente Gnicnmente en el

distritos do Pejibaye.

3. Los anglisis para protcna cruda en los forrajes nos indicnn que

apenas se logran sAtisfacer los requerimientos mfnimos en lon distritos

do Rivas y Son Isidro, no asf en Pejibaye.
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Leal Villareal, Jost Luis. 1978. Evaluaci6n del selenio y la peletizacifn en
la alimentaci6n de pavos (Meleagris gallopavo L). Thesis. Instituto Tecnol6-
gico y de Estudios Superiores de Monterrey, Mexico.

Conclusiones

1. - El selenio dado en cantidad de 0.2 ppm en raciones para pavos en iniciaci6n,
tuvo una disminuci6n en el consumo do alimento, como una mejora en la
eficiencia de conversi6, alimenticia, y no afect6 el peso do los animales.

2. - En lo que se refiere al aumento total con diferentes dosis de alimento en
base a is suplementaci6n do selenio a 0,0 ppm y 0.2 ppm do selenio y tipo
de alimento en forma de harina y Peletizado no hubo diferencia ya que los
cuatro tratamientos se comportaron semejantes.

3. - Con respecto a la peletizaci6n del alimento, Cste no mejor6 los consumos
de alimento, ni los aumentos de peso de los pavipollos cuando se compar6
con uia dieta harinosa.
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Martfnez L6pez, Carlos Alberto. 1978. Determinaci6n del contenido mineral
en los pastos y sangre de bovinos en los cantones d Gufcino, Siguires, y

Pococf. Tfsis. Universidad de Costa Rica, Facultad de Agronoma, Escuela

Zootecnia,- Sen Josf, Costa Rica,

Resumen

En America Latina el factor nutricional resulta ser el m~s determinante
sobre la productividad ganadera afectando directamente in reproducci6n
animal. En Costa Rica se han reportado deficiencias v des6rdenes minerales
especialmente carencias en f6sforo y calcio en los pastos y sangre de
los bovinos en pastoreo; ast tambi~n como niveles deficientes poco claros

de otros elementos en los pastos.

Este estudio se llevt a cabo en los cantones dk' Cu~cimo, Siquirres
y PococT, pertenecientes a la provincia de Lim6n, Costa Rica.

La gpoca de muestreo comprendi6 desde Novierbre de 1976 hasta Abril

de 1977 obteni~ndose un total Je 85 muestras de pastn y 125 muestras de

sangre. A las primeras se les determin6 el contenido a, calcio, f6sforo,
magnesio, potasio, hierro, cobre, manganeso, zinc y protena cruda mientras

que a las segundas se les determin6 el nivel L. calcio, f6sforo y magnesio
presente.

Los resultados mostraron que los aniriales exirtentes en los cantones

en estudio no presentan deficiencias narcadas en calcio, f6sforo y magnesio

sangufneo con :.alores promedios de 12.04, 7.24, y 3.02 mg por cada cien

uililitros de suero, renpectivamente.

Las muoestrab de pasto reportaron tina clara deficiencia en Su contenido

do f6sforo con un pronedio de 0.107 por ciento de la materia seca.

Por otra pirte no ar encontraron deficiencias Marcada5 en los otros
elementos con un 20 por ciento de deficiencia pAra la protena cruda, un
41.18 por ciento para el calcio y 12.94 por ciento de nuestras deficiente.
en cobre. Par& el magnesio, potaslo, hierro, manganeso y zinc no se

obtuvo ninguna muestra deficiente en los que al contenido de cuAlquiera
de estos minerales on el pasto se refiere.

Do cinco muestras de h~godo analizada% ov t nconrr6 un contenido promedlo
do 1987 ppm do hierro, 151.4 ppm do cobra, 4.2 ppn do nanganeso y 164.2
ppm do zinc en base seca.
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McDowell, L. R., Bernardo Bauer, Enrique Galdo, Marvin Koger, J. K. Loosli,

and J. H. Conrad. 1981. Mineral supplementation of beef cattle in the

Bolivian tropics. Article. San Rafael Ranch, Beni, Bolivia. University

of Florida, Gainesville, Florida.

Summary

A 338-day experiment was designed to determine the mineral status

of grazing beef cattle in the Beni region of Bolivia. A total of 1766 steer

and female 12-15 month old Zebu-Criollo crossbred cattle 
were assigned to

3 treatments: 1) control - no minerals (C); 2) common salt only (S);

and 3) salt (60%) + bone phosphate (40%) (S + BP). Injections of Se-vitamin

E, Cu, I and Co bullets were administered singly and in 
all possible combina-

tions to 160 a.iimals within each major treatment. Cattle receiving S + BP

had higher (P<.O01) gains of 96.4 vs 82.7 and 79.4 kg. for C and S

treatvents, respectively. There was a nonbignificant advantage for each

trace mineral treated over nontreated groups. Males had greater (P<.00l)

gains of 88.8 vs 63.5kg for females. Analyses were made of nonfertilized,

native forages, blood and liver (biopsy) samples taken during June (dzy

season) and November (wet season). The majority of soil (<5 ppm) and

forage (<.25%P) analyses indicated inadequacy in relation t( requirements.

Forage! Ng (<.20%), Na (<.06%), Cu (<10 ppm) ard Zn (<30 ppm) conccntri.tionR

were a: deficient levels during both scasons while protein (<7.0%) and

K[ (<.60%) were low only during the dry season. Forage Sc was less thEn .Ippm

in 33' of the samples in Juuc. Three-fourths of liver samples were low

in Cu, with tissue Zn and Xg concentrations generally reflecting 
low

forage levels of these elements. On the basic of forage, liver and blood

serum analyses, deficiencies of Ca, Te, Co Pnd Mn, or toxicity of Mo,

are unlikely.
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McDowell, L. R. and J. H. Conrad. 1980. La importancia de los minerales en la

producci6n ganadera. Tfcnicas Modernas de Producci6n Animal en el Tr6pico.

Memorias del Simposio EXPICA 80, Tegucigalpa, Honduras. pp. 35-66.

Resumen

En Latinoamfrica, desbalances minerales son la mayor limitaci6n en la pro-
ducci6n de ganado. Frecuentemente el ganado en pastoreo no recibe suplementaci6n
mineral y depende grandemente de los forrajes para suplir sus requerimientos. En
muy raras ocasiones, sin embargo, pueden los forrajes satisfacer completamente
todos los requerimientos minerales. Niveles marginales a deficientes de ciertos
elementos fueron encontrados en muchos forrajes en las Tablas de Composici6n de
Alimentos para America Latina de 1974: Co, 43%; Cu, 47%; 1g, 35%; P, 73%; Na,
60%; and Zn, 75%. La deficiencia de calcio se sospecha o confirma en 11 passes
de America Latina, Mg en 14, P en 23, Na en 7, Co en 13 y Cu en 13 palses, La
deficiencia mas esparcida es la de P. Diez reportes de Latinoam'rica informan
que ha habido un aumento dram~tico en el porcentaje de partos cuando el ganado
es suplementado con P. Las areas de deficiencias de Cu y Co tambifn est'n muy
extendidas. Las deficiencias minerales prevalecen durante la estaci6n lluviosa.

La Universidad de la Florida con la asistencia de la Agencia para el Desarro-
lo Internacional esta cooperando con instituciones de Am'erica Latina para iniciar
y establecer una investigaci6n mineral. En la actualidad, se estan llevando a
cabo experimentos en Bolivia, Brasil, Colombia, Costa Rica, Guatemala, Ecuador,
El Salvador, PerG, Uruguay y Venezuela. La tecnica de mapeo sistematico, basada
en concentraciones en los forrajes y tejidos animales, puede ser usada paru pre-
decir d6nde pueden ocurrir deficiencias y toxicidades minerales. Datos del Brasil
indican que c-rrelaciones positivas entre concentraciones minerales de suelo y
forrajes en Mn, Cu, Fe, Hg,Na, Mo y Zn son muy bajas o inexistentes. Los esfuerzos
para incrementar la productividad del ganado en los palses tropicales no ser~n
fructiferos a menos que el medio ambiente nutricional, incluyendo nutrici6n
mineral adecuada, sea tambign mejorado. La suplementaci6n mineral es la inversi6n
de mfs bajo costo en el mejoramiento de la producci6n ganadera.
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McDowell, L. R., J. H. C(nrad and J. K. Loosli. 1980. Mineral Deficiencies and
Toxicities for Grazing Ruminants in the Tropics. Proceedings First Seminar on

Mineral Nutrition in Thailand, Bangkok, Thailand. pp. 34-68.

Summary

In tropical countries, mineral imbalances are a major limitation to ruminant
livestock production. Often grazing livestock do not receive mineral supplemen-
tation and must depend largely upon forages to supply their requirements. Only

rarely, however, can forages completely satisfy all of the mineral requirements.
Borderline or deficient levels of certain elements were noted for many forages

in the 1974 Latin American Tables of Feed Composition: Co, 43%; Cu, 47%; Mg,

35%; P, 73%; Na, 60%; and Zn, 75%. The most widespread mineral deficiency for

livestock is that of P. Twelve reports from tropical countries illustrate the

dramatic increase in calving percentage when breeding cattle were supplemented

with P. Copper and Co deficient areas are widespread in Lropical countries.

Mineral deficiencies are often more prevalent during the wet season.

The University of Florida, with assistance of a grauL from the United States

Agency for International Development, is cooperating with Latin American, Asian

and African institutions to initiate and establish mineral research. A systema-

tic mapping technique, based on animal tissue and forage con:centrations, can be

employed to predict where mineral deficiencies or toxicities will occur. Data

from research in Brazil indicate that positive correlatiois among soil and forage

mineral concentrations for Mg, Cu, Fe, Mn, Na, No and Zn. i;xre low or naopexistent.
Attempts to raise livestock preductivity in t.ropical countrie.: wLll be ulnsuccess-

ful unless the nutritional environment, inclding adequate mineral nutrition, is

likewise elevated. Mineral supplementation is a least cost input to improveaent

of livestock production.
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McDowell, L. R., J. H. Conrad and J. K. Loosli. 1980. Mineral Deficiencies
and Toxicities for Grazing Ruminants in the Tropics. Proceedings of the Inter-
national Workshop "Studies on Feeds and Feeding of Livestock and Poultry Feed
Composition, Data Documentation and Feeding Systems in the APHCA Region, Manila,
Philippines. pp. 174-187.

Summary

In tropical countries, mineral imbalances are a major limitation to rumi-
nant livestock production. Often grazing livestock do not receive mineral
supplementation and must depend largely upon forages to supply their require-
ments. Only rarely, however, can forages completely satisfy all of the mineral
requirements. Borderline or deficient levels of certain elements were noted
for many forages in the 1974 Latin American Tables of Feed Composition: Co,
43 percent; Cu, 47 percent; Mg, 35 percent; P, 73 percent; Na, 60 percent; and
Zn, 75 percent. The most widespread mineral deficiency for livestock is that
of P. Twelve reports from tropical countries illustrate the dramatic increase
in calving percentage when breeding cattle were supplemented with P. Copper
and Co deficient areas are widespread in tropical countries. Mineral deficien-
cies are often more prevalent during :he wet season.

The University of Florida, with assistance of a grant from the United
States Agency for International Development, is cooperating with Latin American,
Asian and African institutions to initiate and establish mineral research. A
ssytematic mapping technique, based on animal tissue and forage concentrations,
can be employed to predict where mineral deficiencies or toxicities will occur.
Data from research in Brazil indicate that positive correlations among soil and
forage mineral concentrations for Mg, Cu, Fe, Mn, Na, No, and Zn were low or
nonexistent. Attempts to raise livestock productivity in tropical countries
will be unsuccessful unless the nutritional environment, including adequate
mineral nutrition, is likewise elevated. Mineral supplementation is a least
cost input to improvement of livestock production.
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McDowell, Lee R., Joe H. Conrad and J. K. Loosli. 1981. Deficiencia de min-

erales en ganado en pastoreo de forrajes tropicales. Memorias del Seminario

Producci6n y Utilizaci6n de Forrejes Tropicales, Colegio de Postgraduados,

Instituci6n de Ensefianza e Investigaci
6n en Ciencias Agricolas, Chepingo,

Mexico. pp. 16-47.

Sumario

En Latinoam~rica, desbalances minerales son la mayor limitaci6n en la pro-

ducci6n de ganado. Frecuentemente el ganado en pastoreo no recibe suplementaci
6fn

mineral y depende grandemente de los forrajes para suplir sus requerinientos.

En muy raras ocasiones, sin embargo, pueden los forrajes satisfacer completa-

mente todos los requerivnientos minerales. Niveles marginales a deficientes

de ciertos elementos fueron encontrados en muchos forrajes en las Tablas 
de

Composici6n de Alimentos para America Latina de 1974: Co, 43%; Cu, 47%; Mg,

35%; P, 73%; Na, 60%; and Zn, 75%. La deficiencia de calcio se sospecha o

confirma en 11 palses de America Latina, Mg en 14, P en 23, Na en 7, Co en 13

y Cu en 13 paises. La deficiencia m's esparcida vs la de P. Diez reporres

de Latinoamerica informan que ha habido un aumento draiatico en el porcentaje

de partos cuando el ganado es suplementado con P. Las 'reas de deficiencias

de Cu y Co tambien est"n miuy extendidas. Las deficiencias minerales prevalecen

durante la estaci6n lluviosa.

La Universidad de la Florida con la asistencia do la Agencia pare el

Desarrollo Internacional est' cooperando cci institociones de Amrerica Latina

para iniciar y establccer una investigaci6n mineral. Ev, l actualidad, se

est'n l1evando a cabo experimuentos en Bolivia, Brasil, Colombia, Costa Rica,

Guatemala, Ecuador, El Salvador, PerC, Uruguay y Venezuela. La t'cnica de

mapeo sistematico, basada en concentraciones en Jos forrajes y tejidos 
ani-

males,puede ser usada para predecir d6nde pueden ocurrir deficiencias 
y

toxicidades mincrales. Datos del Brasi] itidican que correlacicues positivas

entre concentraciones mineralcs de suelo y forrajes en Mn, Cu, Fe, hg, 'Na, Mo

y Zn son muy bajas o inexistentes. Los esfuerzos para incrementar la produc-

tividad del ganado en los passes tropicales no ser'n fructiferos a menos 
que

el medio ambiente rutricional, inclu'endo nutrici6n mineral. ,decuada, sea

tambi~n mejorado. La suplementaci6n mineral es la inversi-On do mas bajo

costa en el rejoramiento dc In produccicrn panadera.
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McDowell, L. R., J. H. Conrad and J. K. Loosli. 1981. Effect of Mineral Defi-

ciencies on Cattle Production in Asia and Pacific. Asian Livestock J.VI(2):II,

Bangkok, Thailand.

Mineral deficiencies, imbalances and excesses are severely inhibiting the

cattle production in tropical countries. At least 15 mineral elements like

calcium, chlorine, magnesium, phosphrous, potassium, sodium, sulfur, cobalt,

copper, iodine, iron, manganese, mol)bdenum, selenium, and zinc are nutrition-

ally essential for ruminants.

This report deals with the incidence and significance of mineral deficien-

cies and toxicities for grazing livestock in the trpoics and the methods most

appropriate for meeting these requirements.
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McDowell, L. R., M. Kiatoko, J. E. Bertrand, H. L. Chapman, F. It. Pate,
F. G. Martin, and J. H. Conrad. 1981. Evaluating the nutritional status
of beef cattle herds from four soil regions of Florida. Article. American
Society of Animal Science, Journal of Animal Science. Department of
Animal Science University of Florida, Gainesville, Florida.

Summary

An experiment was conducted to determine the trace mineral status of
grazing cattle from four selected soil type regions in Florida. Animal tissu
forage and soil samples were collected during the wet (September-October)
and dry (February-March) seasons from nine ranches located in four different
regions. On the basis of reported critical forage levels, mean forage Co
(<.l ppm), Zn (<30ppm) and Se (<.lppm) and liver and hair Se (<.25ppm),
were low during both seasons. Soil Se (<.50ppm) and extractable soil Zn
(<l.5ppm) were low in all regions except the southeast. Mean forage Se
was low in all regions. Of all animals studied in the wet season, 36 and
32% h.4d low liver Cu (<75ppm) and Se (<.25ppm) concentrations, respectively.
In the dry season, 20 and 39' of the animals had low liver Cu and Se
concentrations, respectively. Hair Se was low (<.25pim) in 90% of the
samples during the wet season and 100% during the dry season. During the
wet season, forage Zn, Mn, Co and Se were low in 89, 26, 63 and 84/ of
the samples, respectively, while extractable (double acid) Zn, 1n, Co
and total Se were lc: in 57, 79, 63 and 100' of the soils, respectively.
In the dry season, 80, 20, 40 and 80% of forages were low in Zn, Mn, Co and
Se respectively. Of the seven trace miricrals studied, Se and Zn are most
likely to be deficient, with Co and Cu insufficiency probable in selected
areas.
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McDowell, L. R., M. Kiatoko, C. E. Lang, H. A. Fonseca, E. Vargas, J. K. Loosli

and J. H. Conrad. 1980. Latin American Mineral Research - Costa Rica. IV

World Conference on Animal Production, Buenos Aires, Argentina. pp. 39-47.

Summary

Three experiments were conducted to determine the mineral status of graz-

ing cattle in the San Carlos and Guanacaste regions of Costa Rica by evaluating
liver, plasma and forage mineral concentrations, bone ash and forage oxalate
contents. In each experiment tissue mineral concentrations differed (P < .05)

among farms for almost all minerals. In 12 San Carlos beef cattle ranches, mean

liver Cu (<75 ppm) and Co (<.07 ppm), and mean plasma P (<4.5 mg/100 ml) and Mg
(.<1.8 mg/100 ml) were borderline to deficient on 1, 3, 12 and 5 farms, respec-

tively. Of the total cattle livers analyzed from Guanacaste, approximately 20,

37 and 33% were borderline to deficient in Cu, Mn and Se, respectively. Liver
Fe (<180 ppm) and Zn (<84 ppm) concentrations were lower than reported levels

for 31 and 35% of all animals, respectively. Forty-nine percent of the total

blood samples were considered borderline to deficient in P. In general, tissue

minerals could be directly related to use or absence of mineral supplements.

Of the dairy animals from San Carlos, plasma Ca levels were in the nonaal range

in all samples while 98 and 31% of the plasma samples were borderline to defi-

cient in P (<4.5 mg/100 ml) and Mg (<1.8 mg/100 ml , respectively. Low forage

Ca and P and high oxalate levels in Setaria sphacelata pastures may be responsible

for the high incidence of a milk feverlike condition in dairy cattle. The results

from three experiments indicate that mineral deficiencies are a major limitation

to cattle production in Guanacaste, and San Carlos regions of Costa Rica. On the

basis of blood, forage and bone analyses, and in agreement with other studies

from tropical regions, lack of P is the most prevalent mineral deficiency for

grazing livestock.
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Mejfa Ayala, Jr., Carlos. 1977. Determinaci6n de deficiencias y toxicidades
de minerales de bovinos en pastoreo en el Hunicipio de Cerralvo, Nuevo Le6n

(Invierno 1976-1977). I. Determinaci6n de niveles. Thesis. Instituto Tec-

nol6gico y de Estudios Superiores de Monterrey, Mexico.

Resumen

El presente trabajo se llev6 a efecto en el Munizipio de Cerralvo, Nuevo

Le6n, durante la Estaci6n de Invierno 1976-77 y cons'6 de un muestreo de

suelo, zacates, arbustos y suero sangulneo de bovino on diez ranchos represen-

tativos al -rea a muestrear, con el objeto de determinar 
1os niveles, deficien-

cias y toxicidades en el ganado en pastoreo.

En el suelo se determinaron el pH y cationes extractables en el agua por

colorimetria usando el metodo Olsen; en los zacates, arbustos y suero sanguineo

se determinaron los minerales Calcio, Magnesio, Potasio, Sodio, Cobre, Fierro,

Manganeso y Zinc por el Mgtodo de Absorci6n Ato'mica en el Espectofot6metro del

CIANE y el F6sforo en el suero sangufneo se determin6 por colorimetria usando

el Mgtodo de Fiske y Subarrow.

Se encontr6 un nivel alto ern el suero en Ca concordaudo con lon altos

valores hallados para arbustos y zacates. Estos valores so padieron debar a

una posible contaminacinr: por este elcmento durante su procesamiento aunado

a otras posibles causas. El 90% de los animales tuvieron valores de P &atos

que con los valores elevados de Ca dieroT! una relacion Ca:P normal (15). 1:1

45% de los pastos y el 90' de los arbustos Luvieron niveles normales, pero

solo el 20% de los suelos tuvieron un nivel satisfactorio de rosforo inotjlnico

debido fsto quizls a 1ns caracter~sticas propise de los strelos de esta reiEon.

Los niveles enconLrados en suero, arbustos y zacates para Potasio v !T.hgnesio

son normales al compararlos con el nivel Standard. Se obtuvieron x-rlores nor-

males de Sodio y Fierro en los animales, no obstante que pars el primero t,'lo

el 10% de los arbustos y 35% dc los zacates tuvieron niveles normales, atri-

buyendo 6sto a la suplenentaci6n de la sal comGn dada por los ganaderos de la

Regi6n.

El 90% de 1os animales tuvieron :,jvcles deficientes do Colre y Manganeso.

aGn cuando lo ten~an on so diets. ET1to se dcbe quizgs a las Interacciones y

relaciones con otros minerales (Molibeno, Cobalro, Cadmio), cuyos niveles no

so determinaron. En cuanto al zinc, los altos vuloren halludos en el suero

bovino pudieron estar dados por 1fs Alt('s valorer del mirmo cn arbustos y

zacates, asT como por la deficiencia halladn en Cobre y los valorer. nltos de

Calcio.

Se hall6 asf nismo, que los stuclos pars estas Zonas -%on calca'ros con pH

promedlo de 7.8 y bajos en r6sforo.

As! miarmo 5e Ilegaron a Ins siguientes conclusiones: (1) Los anglsi'l do

forrajes reportan cifras altas en Ca, Fe, y Zn; ndecuadas en P. Hg, K y Cu y

ctfras bajas en Na. (2) Los anSlinis stricos din cifras altaG en Ca, Mg y Zn;

cifras adecuadas en P, Na, K y Fe, asl como cifrau bWa:. en Yn y Cu. (3) Pars

lot anglilsi do suelos dat, valorem altos en Ca (suclos ralclreo.), y bajos en

P o sea suelos do poca materia orglnica.
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Miles, Wayne. 1980. Article submitted to the Carta Ganadera of the Banco
Ganadero, Colombia.

Resumen

Un factor tecnol6gico de mayor importancia para mejorar lIn Droducci6n
ganadera en los trpicos ba3os y hbimedos es el uso de un suplemento mineral
completo y a libre consumo. Muchos de los ganaderos ya han oido esta afirmaci6n
pero muchDs no la practican por varias razones. Algunos ni dan la sal

y otros mezclan un suplemento mineral escasamente adecuado con un exceso
de sal adicional o la suministran de vez en cuando. El resultado es una
baja producci6n.

Una gran variedad de razones son esgimidas por las personas que no usan

los mineral en suplementaci6n animal. Posiblemente el alto costo es

el impedimento de mayor ilportancia. El costo de sal mineralizado
en la Caja Agraria en Puerto L6pez, Meta, hace poco era $695.00 y
$795.00 por bulto de 50 Kg. para tipo ceba y cria respectivamente. Una

vaca consume alrededor de 20 Kg. por aso a ui; costo de $278.00 a $318.00
En 'areas aisladas como el Vichada, por concepto de transporte se aumenta
en aproximadamente $30.00 el suministro por vaca asio.
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Miles, Wayne H. 1981. Mineral supplementation can mean life or death in the

humid tropics. Article. Rangelands. Society for Range Management. Bogota,

Colombia.

Summary

The 300 million hectares (750 million acres) of savanna rangelands

and 550 million hectares (1,375 million acres) of forest of the 
low humid

tropics of South America constitute an area having possibly 
the greatest

potential for expansion of beef production in any similar area 
of the

world. In general, current cattle production is at a low technological

level with overall low production. It is said that South America has

twice the cattle numbers of the United States and half 
the beef production.

Since production levels in the tropics are well below 
the overall average,

the production per cow is even less than a fourth 
of US averages in the low

wet American tropics.

While disease and tropical climate are factors in lower production,

low level of nutrition is considered to be the major 
problem. In recent years

a great deal of progress is being made through research 
and rancher exparienca

in the use of improved pastures based on Brachiaria 
decumbens, flyparrhenia

rufa, Panicum maximum and other grasses.

Tile International Centor fot 'rkipical Agriculture (CIAT), Cali, Colombia,

is on the verge of a major brcakthrou|gl that will provide persistent

perennial tropical firage leg,,mes to uso in combination with grasses. The

four most promising legumcs include two natives, SX.nrhm3es cap9 itata and

Zornia latifolia, and two introductions, Desmodium ovalifoliurm and |Pruoraria

phaseoloides (tropical kudzu). Low levels of protein now reduce cattle gains

and these legumes promise to raie.c intein levels in forage. Daily cattle

gains on experimental giass legume pastures are over 500 grams per day and

compare favorably with those of. the temperate zone. Avrage rates of gain

on native range are m, abot 250 grams por day.

An area of iiutlit ion e.art h whLch is rectiving miinal attention

in the trupics, at the ii,oment, iL; nincral nutrition. Itile the US Agency

for Inteinational Develiopmeit (All)) has lecognized thin 0i a major problem

and is financin, a program with the University of Florida at (ainesville

to promoLe mineral nutrition e:-earch ir, Latin America, ther seems to be

vtry littl, current work in this field ii Colombia where the author ranches.

While Colombia tanchers nay thot tlhy favor the u:;s of minoralLzed

salt, mo£ t either provide minerals only occassionally or dilute the mineral

mix with excessive aounts of sal t. pany provide no aupplcmtnotL. One

reason in high cont-. Cout pea cow in about US$8.00 per year for the 20kg

(44 lb) needed. Another deterrent, according to persoival experience, is that

conmmercial mixtures do not adequately supply one or more of the minor elewnt

essential to top production including reduction of death lonses.

To tndertitntid the imporLace of mineral nutrition to tropical beef

production one mint utidcrntamI tlhat the oxintults of the navaiila graialands
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and ultisols of the tropical forests, which are the most common soils of

the low humid tropics, are among the most severely leached, acid, infertile

soils that occur. Acid, infertile soils produce forages deficient in a

number of minerals that are essential to adequate nutrition for cattle.

In the area where the author ranches, phosphorus, calcium, sodium, copper,

cobalt, zinc, selenium iodine, and sulphur are either known deficient or are

suspect.

Unfortunately, little forage analysis or liver analysis work has been done

in the American tropics. More specific information is needed to develop

mineral supplements to fit particular areas. Most mixtures have been

designed with little or no research to show which mineral deficiencies

important for cattle nutrition occur in the area.

TheColombian Animal Production Association, composed of graduates

and advanced students of veterinary and animal science plus leading cattlemen,

sponsored, in September, 1979, a symposium in Bogota on mineral nutrition.

Dr. Lee R. McDowell, a leader of the US-AID mineral nutrition p oject at

the University of Florida, was invited the be a principal speaker. Hopefully

this indicates an awakening interest in the field.

An important mineral nutrition project was carried out at the

Carimagua Research Station in the Colombian "Llanos" in 1975-76 by Soekanto

Lebdosoekojo and published as a doctoral dissertation at the University of

Florida in 1977. Analysis of native forage as published in this report

showed that calcium phosphorus, sodium, zinc, and copper are deficient and

that cobalt that is barely adequate as a yearlong average is deficient in

the rainy season. The word "deficient" is used to indicate that level of

each of these minerals is below the requirements indicated in Nutrient

Requirements of Beef Cattle (1976) and Nutrient Requirements of Dairy Cattle

(1978) published by the US National Academy of Sciences.

The Lebdosoekojo analyeis did not cover selenium, iodine, or sulphur,

which are also suspect as being deficient. "Llanos" rangelands are usually

burned each year and are maintained as grasslands by these recurring fires.

Since selenium and sulphur are volatilized by fire and the soils have been

subject both the long-term leaching and fire, either or both may be deficient.

On our own ranch, thanks to the cooperation of Dr. McDowell of the University

of Florida, we have had one detailed forage analysis. This showod selenium to

be borderline with 0.1 parts per million (ppm). Prior to addini selenium to

our own mixture, we gave several thin animals a Vitamin E-selAnium injection.

The animals treated appeared to improve.

I am not aware of any goiter among our cattle but feel that the inclusion

of iodine is justified pending more defi itive research, since our soils are so

severely leached. Sulphur was not added to our mix due to the rather large

dietary requirement. We have forage analysis pending with the University of

Florida for sulphur and may add this mineral if the analy-sin indicates low

levels.

To complete the mineral availability status of range forages as shown by the

Lebdosoekojo research, potassium was barely adequate (.87% vs. 80% recornended),

iron was excessive (563 ppm vs. 50 ppm recommended), molybdenum wan very

adequate at .54 ppm but not in the excessive range indicated in the literature

as adversely affecting copper nutrition.
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It is important to note that even with "best" technology, 10% of the

calves at the Car'iagua Station die before weaning. This is excessive.
The Carimagua mineral supplement has not been modified as a result of the

Lebdosoekojo research and adds less than 2 ppm of copper and 3.5 ppm of

zinc to the diet of range cattle. When these amounts are combined with

levels in the forage 3s analysed by Lebdosoekojo, dietary levels reach

only about 37 to 38% of recormended dietary levels (N.A.C.). The

author would be interested to see a research trial to determine whether

the addition of more copper and zinc plus selenium and sulphur to the

Carimagua supplerent right improve health and reduce preweaning death

losses. On our on ranch, the addition of cobalt, copper, zinc, selenium
and iodine to the supplement has brought an unhealthy herd back to health.

An idea of the prospects for increasing cattle produLron in the low,

wet tropics is indicated by an analysis of current production compared to

potential production in the Colombian Llanos principally by better nutrition
The Llanos has an area of about 18 million hectares (45 million acres).

Currently this area contains about 3 million head of cattle. Extraction

rate is about 1OZ so about 300,000 head are marketed each year. With
better pastures plus better mineral nutrition, cattle numbers could reach

18 million head and the extraction rate could double to around 20:

to provide about 3,6000,000 head for sale each year.

The Llanos makes up only about 6' of the savanna grasslands, and only
2% cf the tropical forebt lands are also included, of the low. wet American
tropics.

Annual burning of "llanos" range is co=on in Colombia. This is an

old practice, in fact, it occurred naturally before cattle were introduced

in the area. Purpose of burning is to re=owe unpealtable grass and to

encourage more palatable regrowth. Cattle eat ash after a burn and this

along with bone chewi-g are cor-on spto:s of nineral deficiencies.

Better mineral nutrition is an area of tvch o,!, that can be applied

quickly and for relatively low costs. It appears to the author to be

imperative that more research effort be directed to this important field.
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Miles, Wayne H. and Lee R. McDowell. 981. Hineral deficienies in lianos rangelands

of Colombia. Article. World Animal Review (In press). BogotS, Colombia.

Susvsary

Best available data indicate that mineral supplementation for 
cattle

grazing the Colombian Llanos almost doubles kilos of weaned 
calf weight per

cow for breeding herds as compared to herds receiving salt 
only. Mineral

supplement sales figures indicate that 50% to 80X of 
Llanos cattle do not

riceive mineral supplementation. The emerging picture based on recently

available forage analysis data from three widely separated sites is thAL

calcium, phosphorus, sodium, zinc, copper, cobalt, sulfur 
and selenium

are usually below recommended levels for proper nutrition 
of cattle.

Magnesium and potassium tend to be borderline to adequate. 
Iron and manganese

levels are high to excessive. Currently available mineral supplements

provide calcium, phosphorus, sodium, cobalt and iodine 
but do not appear

to be adequate in levelo of copper, sulfur and zinc. 
None provide selenium.

High levels of fractures and abortions plus several 
unumul animal health

problems combined with high death losses all point to 
the need to improve

mineral nutrition for the Llanos cattle through widesprcad 
use of more

adecuate mineral supplements. Important weaknesses in the technological

base for better nineral nutrition of lianos cattle are listed and a challcnge

made for research to improve knowledge fo: improved mineral nutrition

of cattle for the low humid tropics.
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Mohanmed, Reeza. 1979. The status of certain trace minerals in cattle in

Trinidad. Thesis. Department of Livestock Science, The University of

the West Indies, St. Augustine, Trinidad, West Indies.

Sunmary and Conclusions

Research was conducted to obtain information on the status of certain

trace minerals in various tissues of cattle, in Trinidad.

Liver zinc levels for both North and South cattle were normal. However,

in the case of liver copper, 82.86 percent of the animals originating in the

North and 93.37 percent of those in the South were deficient, with the

rest of the animals showing a borderline deficiency. Liver manganese

levels were also borderline to deficient in all the cattle studied. Of

the North cattle, 42.86 percent showed deficient liver manganese lerels

whilst 28.95 percent of the South cattle were deficient. With respect

to liver molybdenum levels, only 20.5 percent of the cattle originating

from the South were molybdenum deficient, whilst the remaining cattle

from both North and South had normal levels. Liver cobalt levels showed

overall normalcy except for a deficiency in 2.86 percent of North cattle.

Serum zinc levels observed were normpl for both North and South cattle.

Serum copper levels for North cattle showzj 91.43 percent to be deficient and

the remainder to be borderline cases. All the cattle originating in the

South had deficient serum copper levels. In the case of serum manganese

levels it was difficult to arrive at a conclusion of the status of this

mineral since serum manganese is of little diagnostic value of the status

of this mineral. Also, the level of manganese in the serum is not normally

a reflection of liver manganese levels. Of the cattle originating from

North Trinidad 34.28 percent had serum molybdenum levels below 0.04 ug/l0

ml, whilst only 2.64 percent of the South cattle had similarly low levels.

There are no reports in the literature seen of molybdenum deficiency

in cattle. Serum molybdenum levels, like manganese, do not reflect

liver molybdenum status of the cattle studied from serum molybdenum levels.

It would appear that a deficiency of copper in the cattle studied

may have had an adverse effect on carcass weight. The same cannot be

said for manganese and molybdenum since it is not known whether these two

minerals play any role in the live weight gains in cattle.

From the findings of this research, it is imperative to suggest that an

in-depth study is needed, involving the analysis of soils, forages and

animal tissues for both the trace and macro-minerals important in the nutrition

of cattle. Mineral levels may then be c..related with both physiological

and production parameters such as live weight gain, milk production,

reproduction, fertility and general health of cattle, in an effort to

improve the level of production of both dairy and beef cattle in Trinidad.
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Montero Gamboa, Santiago. 1979. Evaluaci6n del contenido mineral en los

pastoa y en los tejidos del ganado bovino en la provincia de San Jong en el

Cant6n de Prez Zeled6n y en la Provincia de Puntarenas en los Cantones
de Buenos Aires y Osa. Tsis. Universidad de Costa Rica, Facultad de

Agronomaa, Escuela Zootecnia, San Jose, Costa Rica.

Resumen

El presente trabajo de investigaci6n consisti 6 en la evaluaci6n de
Ia situaci6n mineral en quo se encuentran los distritos de Pejibaye, San

Isidro y Rivas pertenecientes al cant6n de Pgrez Zeled6n, provincia de San
Jose y pars la provincia de Puntarenas los distritos de Volcin y Potrero

Grande pertenecientes al cant6n de Buenos Aires y el distrito de Palmar
perteneciente al cant6n de Osa.

Se analizaron muestras de sangre, de higado y de pastos de la zona.
En el suero sanguineo se determinaron los minerales calcio, fsforo, y
magnesio; en el tejido hep'tico hierro, cobre, manganeso y zinc; y en
los pastos, calcio, f6sforo, magnesio, potasio, hierro, cobre, manganeso, y
zinc. Ademh, se determin6 la proteina cruda en los pastos.

El nivel promedio de calcio en el suero sangulneo do los animales
de Is zone fue de 9.23 mg/100 ml de suero. Se present6 variaci6n (P<O.05)

entre los distritos. Tambien se encontr6 variaci6n estadfstics en el nivel

de f6sforo en el suero pars los distritos 'tlyo promedio fue de 5.88 mg/l00
ml de suero presentfindose diferencia significativa (P<0.05) entre los

distritos.

En el tejido hepftico se obtuvieron los siguientes promedios: 292,

140.5, 6.5 y 180 ppm. respectivamente: Presentfndoge variaci6n estadfstica

entre los distritos nicamente para el manganeso.

Para los pastos so obtuvo un promedio de 0.289 pars el calcio

y 0.151% pars el f6sforo. Pars los minerales magnenio y potasio, se obtuvo

un promedlo de 0.121 y 0.82% respectivamente. En lo referente al hierro,

cobra, manganeso y zinc so presentaron promexdios de 370, 5, 140.9 y 50 ppm

respectivamente. Se present6 variaci6n estadfstica entre distritos pars lox

elementos f6sforo, potasio y magnesio.

La protefna no present6 diferencias significativas para los distritoo

y su promedio fue de 6.85%.
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CONSTRAINTS TO CATTLE PRODUCTION
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By

Joshua Peter Mtimuni

December 1982

Chairman: Dr. J. H. Conrad
Major Department: Animal Science

An experiment was conaucted in Malawi, Central Africa, in the dry

and in the rainy season to determine the areas of nineral deficiencies

or toxicities as a basis for formulating mineral supplements. Animal

tissue samples were collected from abattoirs; whereas forage and soil

samples were collected from pastures grazec by cattle the last six

months prior to slaughter. Minerals were analyzed in samples of soil,

forage and animal tissues (blood, liver, bone).

The minerals found to be most likely deficient in soil in both

seasons are zinc, cobalt, phosphorus, iron, copper, potassium and

manganese. Aluminum and iron in t soil w;ere low.er (P < .05) In the

rainy season than in the dry season.

In both seasons, minerals most likely to be deficient in forage

are sodium, selenium, zinc, calcium, ragnesitl, phosphorus and copper.

Concentrations of most minerals in forage .:ere higher (P < .05) in the
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rainy than in the dry season, but calcium and magnesium concentrations

were lower (P < .05).

In all animal tissues except for liver molybdenum, concentrations

of minerals were lower (P < .05) in the rainy than in the dry season.

Percent deficiencies for most minerals were significantly higher in

the rainy than in the dry season except for serum copper and liver co-

balt. Serum phosphorus was found unsuitable for assessing the phospho-

rus status of grazing cattle.

Liver and serum copper indicated severe deficiencies. Bone para-

meters indicated severe calcium and phosphorus deficiencies. Serum mag-

nesium and liver cobalt were not deficient. Manganese, iron and zinc

are likely to be deficient in the rainy season. Minerals most likely

to be deficient in animals are ccpper, phosphorus, calcium, manganese

and zinc. Sodium, selenium and potassium are ,ikely to be deficient in

animals because forages are deficient in these minerals.

Few correlation coefficients in soil, forage and animal tissues

were greater or equal to ; .5 at the probability level of .05.



259

Nogueda Otero, Roberto. 1976. Deficiencias y toxicidades de minerales de bo-

vinos. China, N. L. (Invierno-Primavera). I. Determinaci6n de niveles. Thesis.

Instituto Tecnol6gico y de Estudios Superiores de Monterrey, Mexico.

Conclusiones

En base a los resultados obtenidos se concluye lo siguiente:

1. Los anglisis hechos al forraje reportaron cifras de calcio, potasio,
magnesio, hierro, manganeso, cobre y zinc adecuadas a los requ-rimientos de

los bovinos.

2. Los forrajes resultaron bajos e inadecuados en distintas proporciones

en sodio y f6sforo a los requerimientos de los bovinos.

3. Se encontraron niveles sfricos normales de magnesio y bajos en f6sforo.

4. Existi6 diferencia altamente significativa (P < 0.01) entre Estaciones

para calcio, f6sforo y magnesio, excepto para cobre, potasio, manganeso y zinc

s~ricos.

5. El namero de animales para determinar calcio, f6sforo y magnesio sfri-

co, fue 100 (P < 0.001).
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Obeso Santos, Hugo. 1977. Determinaci6n de deficiencias y toxicidades minerales

de ganado bovino en pastoreo en el municipio de Cifnegas de Flores, Nuevo Le6n.

I. - Determinacifn de niveles. Thesis. Instituto Tecnol6gico y de Estudios

Superiores de Monterrey, Mexico.

Resumen

El presente trabajo se llev6 a cabo, en el municipio de CiEnegas de Flores,

N. L. En los meses de junio a agosto de 1976, consisti6 en un muestreo y antlisis

de forraje (zacates y arbustos), tejidos animales (sangre) y suelo.

Se muestrearon 7 ranchos (en uno de los cuales se hemolisaron la totalidad

de las muestras de sangre), sin suplementaci6n mineral al ganado (con e:cepci6n

de sal comi~n).

Las t~cnicas utilizadas en la colecci6n y procesamnLento de las muestras,

fueron las sugeridas par Fick y otros investigadores. Los anblisis se hicieron

par Espectofotometrla de Absorci6n At6mica y por Colorimetrla en los laboratorios

de suelos del CIANE y de ZOOTECNIA de ITESM, respectivamote.

En el suelo se determin6 el pH y los elementos Cu, Fe, Zn, Mn, Ca, Xg, Na

y K, lo mismo que en forraje y suero sangufneo, cxcluyendo en este 61tln- el

f6sforo.

La determinaci6n de F6sforo cn sucru sangurico se efectu6 en Coho:rietr~a,

basfndose en la t~cnica de Fiske Subarrow. El resto de los elementop se ana-

lizaron par EspectrofotonietrTa de Absorci6n At6mica.

La interpretaci 6n de resultados se hizo mcdiante An~lisis de Varianzc cot-

distribuci6n completamente al azar pars la comparaci6n de niveles de mirierales

entre ranchos y pureba de "t" simple para la comparaci6n dc niveles dc .incrales

de animales j6venes contra adultos. Tacbi i se compuraro,, las medias gcntrales

encontradas para cads Lincral con ioE estfndares te6rlcob.

El 50% de los zacates y e 100% dc los arbuuto6 indicron niveleb arriba de

los requerimientos pai bovinos, mientras que lor nJvelcs s ricos de ctlcio fueron

un tanto bajos comparados con los niveles norwales (8-12 nig%). Esto pudo deberse

a que un 35% de los zacates resulraron pobres en calcio, los cunles son preferi-

dos en la 6poca de verano. Esta suposici6n es l6gica puesto quc en todo los

ranchos muestreados, se encontraron resultados altos y bWjos en la puj..rci6n

Ca:P variando desde 0.21:1 haatr 9.5:1. Para adultos, y de 0.25:1 hasta 4.03:1

para animales j6venes. Se encontr 6 diferencin altamente sIgnificativz (P < 0.01)

entre ranchos pars este elemento, al compararse las medno utilizando In pruebs
"t", los datos resultaron iguales pars los ranchos A y D, las restantes fueron

diferentes. So cncontr6 diferencia vignificativa (P < 0.05) en el nive de calcic

an animales j6venes contra adultos, siendo mayores los aegundos lo cual no con-

cuerda con la literatura.

La prueba do F del antlisis de variancia, revel que Ia media de los niveles

do F6sforo de los ranchos D, G, A y B son iguales mientrau quo la media do los

ranchos C y F son diferentes al efectuarso la comparaci 6n cntre ranchos. Se

ancontr6 signiticancia (P - 0.05) al comparar los niveles do F6sforo de animAles

j6vones contra adultos, slendo do 6.42 mg% pars lon primeros y 5.39 riv lars los

Gltimos respertivamente; esto fug corroborado por Ia literatura quo cit nivoles

asricos do 4-6 m&% par& animales adultos y do 6-8 mg% par animalos j6venes.
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La relaci6n Ca:P para animales j6venes ful de 1.02:1 mientras que par& ani-
males adultos ful de 1.65:1. Segdn la NRC (National Research Council) (40)
recomienda para animales j6venes una proporci6n de 1.4 partes de calcio por una
parte de f6sforo, mientras que para animales adultos recomienda 1:1 partes de
calcio por I de f6sforo, per en un trabajo realizado por Barreck y Ordeza citados
por Cohen (9) no encontraron diferencias significativas en las tasas de creci-
miento de los becerros en proporciones de Ca:P de 1:1 y de 7:1, per sf afectaban
las proporciones abajo de 1:1 y 14.3:1 presentfndose transtornos fis!.ol6gicos y

retrasos del crecimiento.

Los niveles de magnesio en suero se observaron desde normales hasta altos
en todas las muestras tomadas debido a que el 100% de las muestras de forraje
se encontraron por arriba del estfndar normal, corroborando esto con la litera-

tura que dice que es dificil que se presente una deficiencia de este mineral

puesto que no hay hasta forraje que no contenga el 0.1% requerido por el animal

(19). No se encontr6 diferencia significativa al comparar los niveles de ani-

males j6venes contra adultos. Para la comparaci6n entre ranchos se encontr6

que las medias de los ranchos A, B, D fueron iguales y el resto diferentes.

El 86.2% de animales j6venes presentaron niveles normales y altos de

Potasio sgrico comparado con el normal (18-20 mgX) (59), mientras que los

adultos estuvieron arriba y normales comparados con el estfndar te6rico;

esto probablemente se debe a que el 100% de los zacates y el 83.3% de arbustos

contenfan niveles mayores de 0.8% sefialado como normal por McDowell (35). Hubo

diferencia altamente significativa (P < 0.01) al comparar animales j6venes con-

tra adultos siendo la media para los primeros de 21.33 mg% y pars los Gltimos

de 18.85 mg%.

Los niveles de Sodio s6rico fueron normales comparados con el estgndar
te6rico citado por Fick y otros (22) que va desde 156 a 300 ppm. No se en-

contr6 diferencia al comparar los niveles de sodio de animales j6venes contra
adultos.

Los niveles de Hierro, Cobre, Manganeso y Zinc fueron normales para los

dos primeros nientras que los restantes resultaron altos comparados con los

estfndares te6ricos respectivos, debido a que el forraje present6 niveles

adecuados y altos, respectivamente.

Las principales conclusiones de este trabajo fueron las siguientes:

Los anflisis de supro indicaron niveles adecuados en Fe, Cu y Na; excesos

en K, Zn, Mn y Mg, me.ntras que el Ca y P son deficientes principalmente en

animales j6venes.

Hay diferencia altamente significativa entre ranchos para los minerales

Ca, Mg, K y no hubo variaci6n para el con, nido de P del plasma sangufneo.

Los anglisis de los zacates reportan cifras en Cu, Fe, Zn, Mg y deficiencies

on Ca; mientras que los arbustos se observaron deticientes en Zn y altos en Cu,
Fe, Mn, Ca, Mg y K.
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Ortega del Angel, Jos$ Luis. 1979. Niveles de minerales en suelo, forraje y

suero sangufneo y suplementaci6n f6sforica a becerros en pastoreo de zacate

Estrella africana (Cynodon plectostachyus Pilger) en regi6n subtropical.

Thesis. Instituto Tecnol6gico y de Estudios Superiores de Monterrey, Mexico.

Conclusiones

Bajo las condiciones en que se llev6 a cabo este experimento se puede con-

cluir lo siguiente:

1. En el invierno se encontraron niveles de f6sforo al margen de la de-

ficiencia en el suero sangu~neo de los animales, en Is regi6n donde

se encuentra ubicado el Centro Subtropical de Izwestigaciones Pecun-
rias.

2. Los becerros respondieron positivamente a La suplementaci6n con f6s-

foro, en los porcentajes de 6.98%, 8.72% y 10.46% de f6sforo en In

mezIca mineral con sal comGn, sin que hubicse diferencic entre los

incrementos de peso de los animales que recibirtin los 3 diferentes

porcentajes de f~sforo. Este comportamiento fug el obtenido en los

84 dTas de experinentaci6n.

3. En los dos primeros periodos experipientalea no hubo respuesta a la

suplementaci6n fosforada, pero en el tercer perf od si la hubo, resul-

tando con rejores numentos de peso los suplcmentados con 0.4bX y

6.98% de f6sforo, en tanto que el dc 8.72% y el de 0% de f6sforo en

la mezcla mineral se coaportaron iguales eutre s, dando menore-s

aumentos de peso.

4. LoE niveles finales de f6storo en el suero snnguluto de los becerros

estuvieron denzrc dcl rango normal en todos los tratamientos.

5. La relaci6n Ca:P al final del experimento fu6 mis estrechn cr. el suero

sangufneo de loe becerros suplementados con f6sforo, en comparaci6n

con los que no lo consu-nieron ci ul ruplemento.

6. Los consumos dc I& meclss que contenfati f6nforv resultaron supariores

a los consun-oG de la sal conGn solo.

7. La suple-merit :i6n mineral de fOsfore fu6 econ6ricucnto redituable y

suparior a la suplementaci6n de sal com6n.
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Abstract of Thesis Prtt; .: z :- the Graduate Council
of the-University.of Fc--: .  rtial Fulfillment of the

Requirements for f- f Master of Science

BIOLOGICAL AVAILABILITY OF FHOSPHORUS FROM BASIC STEEL SLAG

By

Esv~n A. Paz

May 1982

Chairman: Lee McDowell
Major Department: Animal Science

Basic steel slag (BSS) is ? byproduct of the steel Industry with

a complex and variable chemical composition includinc L considerable,

amount of phosphorus (P). The byproduct has been successfully tested

as a soil amendment, but it has not been evaluated as a phosphate source

for livestock. Two experiments were conducted to measure the bioavail-

ability of phosphorus in BSS and to study the effect of this byproduct

upon animal performance.

The first experiment deals with a mineral balance using sixteen

Florida native crossbred wether lambs. A basal diet containing .048% P

and .45% calcium (Ca) was fed at a rate of 800 g (as fed basis)/animal/

day for 25 days to deplete body P stores in sixteen lambs. The lambs

were then randomly assigned to two P-supplemented diets: one with 8SS-

phosphate and the other with monosodium phosphate (MSP), to .21% total P.

The repletion period lasted 15 days. During the last seven days of both

basal and supplemental periods, samples of feed, orts, feces and urine
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were collected for analysis, and for computing a P, Ca, and magnesium

(Mg) balance. Feed intake, body weight, hemoglobin and hematocrit

values were also measured. The data indicate that BSS-phosphate is

almost as well utilized as that in MSP. Assuming 100% value for each

balance variable for MSP, the biological availability of BSS-phosphate

would be 77.8%, 83.8%, 86.7%, and 90.3%, respectively, for apparent

absorption, retention, and absorption and retention of supplemental

phosphorus. Compared to the basal period, BSS-supplemented lambs

tended to decrease their feed consum.,ption and serum rMg "levels. Three

of the lambs supplemented with BSS developed moderate diarrhea during

the supplemental period.

A second experiment was conducted with day-old chicks fed for

three weeks. Body weight, tibia ash, feed intake, and liver iron levels

were used as the main criteria to compare three levels of BSS-phosphate

supplementation (.07%, .14%, and .21% P) and the Fe content in BSS

versus the same levels of P supplied as monosodium phosphate, and three

levels of iron sulfate supplementation. BSS supplenentation resulted

in significant reduction in feed intake and body weight accompanied by

a relatively high mortality. In most cases, tibia ash of chicks

receiving BSS fell below that of birds receiving MSP. Ircn supplementa-

tion increased liver Fe and mortality of chicks as compared to the MSP-

supplemented birds receiving "normal" levels of dietary Fe. B.asic-

steel-slag-supplemented chicks did not differ from the MSP-treated

birds in liver iron content.

hairman
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Abstract of Thesis Presented to the Graduate Council
of the University of Florida in Partial Fulfillment of the

Requirements for the Degree of Master of Science

HMERAL STATUS OF GRAZING BEEF CATTLE IN THE TROPICS OF BOLIVIA

By

ARMANDO PEDUCASSE C.

May 1982

Chairman: Lee R. McDowell
Major Department: Animal Science

An experiment was conducted in Bolivia to determine the mineral

status of 3 beef cattle ranches located at San Ignacio do Velasco.

region I (60058'W; 16023'S) and 8 at San BorJa, region II (66050'W;

14050'S). The sampling period corresponded to the dry season (October)

in 1979 and 1980 for the cited regions, respectively. Experimental

grazing animals ware Zebu-Criollo, with varying degrees of crossbreeding

3 to 5 years old. Five to 9 soil and forage, 10 serum samples and 10

liver biop-ics were collected from region I while 12 soil and forage

and 9 to 13 bone (3rd to 4th caudal vertebrae) and liver samples from

slaughterhouses were obtained from region II.

Mean soil extractable minerals (mg/kg, dry basis) from both regloni

were: Ca, 190.2, 430.0; Mg, 34.2, 157.5; P, 1.2, 1.0; Na, 15.5, 157.7;

K, 90, 38.7; Cu, .3, .5; Fe, 24, 25; Zn, 1.3, .6; and Mn, 6.8, 14.7, re.

spectively. Percentage of borderline to deficient mineral levels were

Ca (<71) 4.5, 7; Mg (<9.1) 0, 7; P (<15.0) 100, 100; K (<60) 90, 100; Cu

(<2) 100, 100; Fe (<30) 54, 74; Zn (<8) 100, 100; Mg (<10) 7, 26 of the

total samples, respectively.
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Portillo Arteaga, Carlos G. 1977. Eval :i . -. ts~ado nutritivo mineral

en pastos y bovinos para la epoca seca e- .:.F - de Tilaran Centro,
Upala Centro y Bijagua, Costa Rica. -vc:z.dad de Costa Rica,

Facultad de Agronomla, Escuela Zoott::%.... . -.sr, Costa Rica.

La presente investigaci6n fue---... con el fin de determinar el

estado nutritivo mineral en los pastc. en los bovinos durante la Spoca

seca, en los Ditritos de Tilarfn Centro, Upala Centro y Bijagua.

Se utilizaron 18 fincas de diferentes tamanos, estas fueron tomadas

al azar y de acuerdo a la poblaci6n animal de cada distrito. Se utiliz6

pars el anflisis estadistico un diseno anidado y se efectuaron aillisis

de correlaci6n de los datos. El trabajo de recolecci'n de muesttzs se

inici6 en el mes de diciembre de 1976 y se concluy5 en mayo de 1977. Se

tomaron muestras de tejido sangu~neo, tejido hepatico y muestras de paLtos.

El tejido hepitico no fue analizado estad sticamente, no s6lo pox -:) haber

sido tomadas las muestras de las mismas fincas donde se tc=nror las muest"

de sangre y de forraje, sino tambien pc: su n~mero reducidc.

Los minerales analizados fueron:

Sangre: Ca, P, Mg
Pasto: Ca, P, Mg, Fe, Cu, Zn, Ma, K
Higado: Fe, Cu, Mn, Zn

Las concentraciones promedii de toda la zona para cada mineral fueron

las siguientes: so"

Pasto Sangre Higado

Ca 0.1452 M.S. 9.33 mg/lO0 ml
P 0.092% M.S. 6.62 mg/100 ml -

Mg 0.127% M.S. 2.60 mg/00 ml -

K 1.31% .s. - -

Pasto Sangre Higado 0
Fe 0.3622 M.S. - 261 ppm

Cu 3 ppm - 174 ppm

Mn 0.060% M.S. - 11 ppm 0
Zu 18 ppm - 118 ppm

En cuanto a niveles sangufneos, el .alci.' el f6sforo y el magnelio as

presentaron en concentraciones normales.

En *I pasto do calcio, magnesao, potaslo, hierro, mangsaeso, zinc y

cobra me presentaron on promedio general en concentraci
6n normal, s6lo

ol f6sforo result6 deficiente en promedio pars Is zona. El calcio, zinc

y *I cobra mootraron deficiencia en los pastoo en alguna. do ls fincas

unicamonte. En *I higado no hubo deficiencias pars ninguno de los

elemento analizados (cobre, hisrro. manganeso, zinc).

So recomienda pars tods la sone is.itada 1s suplementacl~n fouforada

y otros mineralso en casos particulares.
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Quijano Cardala, Eduardo. 1979. Estudio del estado mineral de pastas
y bovinos en la Spoca seca en los distritos de Bejuco y Hojancha Guanacaste,
Costa Rica. Tfsis. Universidad de Costa Rica, Facultad de Agronowfa,
Escuela Zootecnia, San Jose, Costa Rica.

Resumen

66 muestras de pastas y 66 de sangre de bovinos fueron anelizadas
para determinar su contenido de prote~na, calcio, porasio, hierro, cobre,
zinc y manganeso, y calcio, f6sforo y magnesia, respectivamente. Los

elementos del pasta y sangre se determinaron par absorci6n at6mica
(Fick et al., 1976) excepto la prote~na par Kjeldahl (A.O.A.C., 1970) y
f6sforo par colorimetr-a (Fiske y Sublarow, 1925).

Las muestras, provenientes de 14 fincas de los distritos de Hojencha
y Bejuco y correspondientes a la estaci6n seca (Novieribre 1976 & Abril
1977), se analizaron estadfsticamene par el modelo Step~vise y lab
correlaciones intraelcmentos.

Los elementos de minerales de la sangre resulr.arou en valores prormedio
que se sit~an dentro de rangos re/orthidos coma norales par diversos autores.

Se presentaron iferencios significativas (1, .fl) -ntre fincas respecto

a la variable magncsio.

Las muestras de pasta resultaron en valores normalcs, excepto el

potasio con 36% de ellos menores que el 5mbito nnnal y 18% sabre C1;
cobre con 63% bnjo el fimbito normal y 36% sabre 91; zinc con 66% bajo el

Ambito normal y 36% srbre i1; protenn con 83% de ellos bajo el 9mbito

normal; manganeso con 88% sabre el fimbito normal y hierro con 9(62 sobro
el imbito normal.

El f6sforo presenL6 diferencii significativas (P < .01) recpecro
a las va-riables distrio. El nagnesio present6 diferencias sirnificativas
(P < .01) pars distritos. El por ,r.o present6 diitrencias significativas
(P < .01) pars finccr ' dintritcr.. E) 1-err' piencittC diferenLiAA

signiflcativas (P < .01) parA .i car. v ertado de =durer. El cobre
present6 diferercicL sipnificativ\s 'P < .01) unra dintriton. El
mangancso preaent6 dlfeiencian bignifintivoL (1 .31> parn dittritoo,
finca y estado de ,ndurcz. LA proteins preaentO diferricias signiflcr.tivas
,P < .01) par distirito y finca y (P , .05) estatin d mndurcz.

Se recomicndn cn b r.e a los reuktadoe Ia attplertntaci 6 n oral de
zinc (6xido o cloruro), cobre (sulfato o carhonato), f6eforo (harinn
do hueso) y proteins (urea en ,atplemento liqusido).

So dsbe invotignr nxa al posible ofscto dlrecro a Indirecto de In

slta concentraci6n do hierro, mAngoneso y ptetlao Pabre is produccin
animal.
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Robles Jar&, Armando. 1969. Estudio preliminar del contenido de cobre y
manganeso en cuatro especies de un matorral microfilo caducifolio. Thesis.
Instituto Tecnol6gico y de Estudios Superiores de Monterrey, Mexico.

Conclusiones

Bajo las condiciones en que se desarroll6 este experimento y los resultados
obtenidos concluye lo siguiente:

1. Los contenidos de Cobre y Manganeso encontrados en las diferentes
expecies estudiadas, son adecuados pars la alimentaci6n de los bovinos en
pastoreo; por lo que las probabilidades de deficiencia de estos minerales
en ganado en pastoreo son bajas.

2. El contenido de Cobre tiende a ser similar durante is primavera, en
las especies arbustivas y en las gramineas.

3. El contenido de Cobre tiende a ser diferente durante el verano, entre
las especies arbustivas y entre las especies de gramnneas.

4. El contenido de Cobre var~a de una Vpoca a otra en Ins especies estu-
diadas.

5. El contenido de Cobre tiende a ser diferente entre lso brotes tiernos
y las hojas maduras, de las especies arbustivas en las dos gpocas del afio.

6. El contenido de Manganeso tiende a ser similar, en Ins diferentes
especies estudiadas tanto en primavera cenmo en verano.

7. El conternido de Manganeso en las especies arbustivas varfa con lax
estaciones del afio, siendo similar en las especies de gram~neas.

8. El contenido de Manganeso an los brotes tiernos y las hojas maduras

tiende a ser similar para las dos especies arbustivas, en lae dos 6pocas del
aho.

9. Se recomienda muestrear las partes tiernaa y Ins maduras de las
especies arbustivas pars conocer con mayor &eguridad au contenido de Cobre.

10. Se recomienda nuestrear las especies an las diferentes 6pocas pars

conocer con mis seguridad mu contenido do Cobra y Manganeso.
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Rosa, I. V., P. R. Henry and C. B. Ammerman. 1982. Interrelationship of Dietary

Phosphorus, Aluminum and Iron on Performance and Tissue Mineral Composition in

Sheep. J. Anim. Sci. (In press).

Summary

An experiment was conducted with 24 wether lambs (31 kg, initially) to

study the interrelationships among dietary phosphorus, aluminum and iron. The

2 x 2 x 2 factorial arrangement of treatments :ncluded two levels of phosphorus

(.17 or .42%), as NaH P04 , two levelE of added iron (0 or 760 ppm) as ferric

citrate, and two leveis of added aluiinum (0 or 1450 ppm as AlCI .6H20).

Dietary treatments affected average daily gain (P < .01), with added phosphorus

improving and iron or aluminum depressing gain. Phosphorus increased (P < .01)

feed consumption, while iron (P < .01) and aluminum (P < .0) decreased intake.

A phosphorus x aluminum interaction affected gain (P < .01) and intake (P < .05)

while a phosphorus x iron interaction affected gain (P < .05). Serum phosphorus

was elevated (P < .01) by high dietary iron and reduced (P < .01) by aluminum.
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Rosero, 0. R., L. R. McDowell, J. H. Conrad and F. A. Capote. 1982. Effect
of energy and protein on calcium, phosphorus and magnesium retention by sheep.
J. Anim. Sci. Abstracts 1982 (Submitted for regional Animal Science meetings).

Abstract

Two trials were conducted to study the effect of different energy and
protein levels on mineral utilization by sheep. Twelve wether lambs averaging
50 kg were adapted to matebolism cages for two mineral balance trials consist-
ing of 8-day adjustment period and a subsequent 8-day collection period (feces

and urine). In the first trial the animals were fed semi-purified diets high
in minerals (2-20 times maintenance requirements), with two levels of energy and
protein (low, .8 maintenance and high, 1.8 x maintenance). The animals were
fed the two diets for three months before being placed in metabolism cages for
retention studies. In the second trial the wethers were fed for another three
months with a diet low in minerals (.8 maintenance requirements, with two levels
of energy and protein, low and high). At the end of the second retention study
the animals were sacrificed to obtain tissue samples (liver, kidney, muscle,
heart and spleen). Blood samples, liver and bone biopsies were taken for min-
eral analyses. Average retention of Ca, P and Mg (respectively) g/days for

four treatments were as follows: low energy-protein + low mineral diet (LEP
+ LM) 1.95, -2.52, 1.11. High energy-protein + low mineral diet (I{EP + LI)
-0.47, -9.43, 0.95. Low energy, protein + high mineral diet (LEP + HM) -10.05,
-2.05, 0.67. High energy, protein + high minerals (HEP + lII) -2.83, -6.11,
2.71. Differences (P < .05) retention and plasma Ca, P and Mg mineral concen-
trations were found. The effect of the respective diets on tissue mineral
concentration will be presented.



274

Salaes Morgan, Olga Jeannette. 1978. Estado mineral de los pastos y del suero
sanguineo en el Pacifico r-ntral de Costa Rica durante is Spoca seca. Tisi.

Univeraidad de Costa Rica, Facultad de Agronomfa, Escuela Zootecnia, San Joel,
Costa Rica.

Resumen

El presente trabajo de investigaci6n consisti6 en la evaluaci6n de la
situaci6n mineral en que se encuentran los cantones de Abangares (Provincia
de Guanacaste) y Cant6n Central, Esparza y Montes de Oro (Provincia de

Puntarenas).

Se analizaron muestras de sangre y de pastos de in zone. En el suero

sangu~neo se determinaron los minerales calcio, f6sforo, magnesio y en los

pastos, calcio, f6sforo, magnesio, potasio, hierro, cobre, manganeso, y
zinc. Ademis se determin6 1& protefea cruda en los pastos.

El nivel promedio de calcio en el suero sanufneC de los animales

de Is zona fue de 10.93 mg/l00 ml de suero, no se present6 variaci6n (P<O.05)

entre los diferentes cantones. Si se encontr6 varioci6n estadfatica en el

nivel de f6sforo en el suero para los cantones, cuyo promedio fue de 5.69

mg/lO0 ml de suero. El nivel de magnesio en el sucro fue de 2.81 mg/100

ml de suero, encontrindose en esre caso diferencio significativa (P<U.05)

entre los cnntones.

Para los pastos se obtuvo un promedio de 0.26% pare el calcio v 0.09

para el f6sforo, no habiendo variaci6n (F<0.05) entre 13s diferentr cantones.

Para el magnesio fue de 0.18%, no hubo diferencine nignificativas entre

las cantones (P<0.05). El potaslo obtuvc un promvdio de 1.46% pero no

present6 variaci6n (P<0.05) entre los cnntones. En el caso del hierro %i

hubo variaci6n estadfstico (P<0.05) para los diferenter cantones y Cu promedie

fue de 222 ppm. Para el cobre y el manganeso no ste encontr6 ninguna

variaci6n (P<0.05), y sus pronedios fuer'rn de 4 v Ab ppit, respectivntniente.

El zinc con un pro:nedio die 28 ppm no mostrC' dife:'-ncinr. t.ignificativus

(P<O.05) pare los cantoiies.

La protefna solo present6 diferencias siRnificativas pare Is fincas,
y ou promedio fue de 4.97%.
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Salih, Y. M., L. R. McDowell, R. M. Mason, Jr., and J. F. Hentges. 1981.

Mineral status of grazing Florida Brahman beef cattle. J. Anim. Sci. Abstracts

No. 735.

An experiment was conducted to determine the mineral status of Brahman
beef cattle grazing Bermuda-Bahia pastures grown on sandy loam soils of

Central Florida. During May, forage, blood and liver biopsy samples were
collected from 36 (4-8 year old) Brahman cows in early pregnancy. Mean

forage analyses are as follows: Ca, .30%; P, .22%; Mg, .22%; K, 1.43%; Na,
.09%; Zn, 19 ppm; Cu, 15 ppm; Co, .12 ppm; Se, .04 ppm; Mn, 66 ppm; Fe, 29

ppm; and Mo, .20 ppm. Critical levels of forage Ca (<.30%), P (<.25%), Mg

(<.20%), K (<.60%), Na (<.06%), Zn (<30 ppm), Fe (<30 ppm) and Mo (>3 ppm)

were found in 43.8, 68.8, 31.3, 0, 0, 100, 37.3, 25, 100, 6.2, 68.8 and 0%

of the total forages, respectively. Mean liver analyses are as follows:

Se, .16 ppm; Co, .4 ppm; Cu, 229 ppm; Zn, 107 ppm; Mn, 9.9 ppm; Fe, 384 ppm;

and Ho, 2.8 ppm. Serum means analyzed are as follows: Ca, 10.4 mg%; P, 5.2

mg%; Mg, 2.3 mg%; Zn, .84 Vg/ml; Cu, .90 pg/ril; and Se, .005 vg/ml. The per-

centages of mean liver Zn (<84 ppm), Se (<.25 ppm) and Hn (<6 ppm), and serum

P (<4.5 ag%), Zn (<.80 jig/ml) and Se (<.24 g/ml) that were low to borderline

to deficient were 11.8, 100, 6.6, 40.0, 46.7 and 100, respectively. Liver

Co, Cu, Fe and Mo, and serum Ca, Mg and Cu were generally in the normal ranges.

On the basis of the analyses, deficiencies of Se, Zn and P are likely.
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Siller brain, Eduardo. 1977. Deficiencias y:=o::'-.:ades de minerales en
ganado bovino en pastoreo en Melchor Muzquiz, czn. :nvierno 1976-77 y
Primavera de 1977. I. - Determinaci6n de Nivele. Inesis. Instituto Tec-
nol6dico y de Estudios Superiores do Montcrre. :

Conc1us..-!

Bajo las condiciones en qua se realiz! er:a investigaci6n y en base a los

rasultados obtenidos, so concluye lo si. r:e:

Pars ..: in:

1. - Los niveles de F6sforo (P) en el Suero de los animales se encontraban
bajos; los de Calcio, Magnesio, Sodio, Manganeso y Zinc, fueron altos

y los de Potasio, Cobra y Hierro fueron normales. Hubo diferencia entre
ranchos pars Fierro y F6sforo.

2. - Los anglisis do zacates dan cifras bajas en F6sforo, Hagnesio, y Potasio,
altas en Calcio. Sodio, Cobre, Hierro, Manganeso y Zinc.

3. - Pars los anglisis de arbustos hubo valores bajos en F6sforo, :o-males en

Potasio y altos en Calcio, Hagnesio, Sodio, Cobre, llie:ro, Manganeso y

Zinc.

4. - El anflisis de suelo indic5valoresbajos do F6sforo.

Para Primavera:

1. - Hubo niveles bajos en el animal de F6sforo, Cobre y Hanganeso normalus do

Potasio y Hlierro y altos de Calcio, 1agnesio, Sodio y Zinc.

2. - Los anglinis do zacates dieron cantidade5 ,ajas do F6osforo, y Magnesiao;

hOtMalas de Potasio, y altas do Calcic, Sodio, Cobra, ieirro, Manganeso

y Zinc.

3. - Pars los aniliain do arbustos hubo valorem hajo de f6aforo y altos do

Calcio, Magnesio, Potasio, Sodio. Cobro, Ilierro, Xangane5o y Zinc.

4. - El Anilisis de .uelo indic6valoresbajos an F6oforo.

5. - El contenido do Fierto, Cobro, MangAncno, Zinc y Sodio &n animales fuS

mayor on Inviorno quo on PrirAvera. Calcia y Magnesto estuvioron on

mayor cantidad on PrImavera qu eer Invierno. lluho diferoncia on los

animales par Iflierro entre rancos, an Ian dos etsaciones.

6. - El contonido en Plantes (zacates y a .titook) do Yierro, Cobra y Zinc

tut mayor en Invierno quo on Privavora. Nt'oAio y Hagnobio estuvleron

on mayor proporci6 on Is plant* on Pirttavors quo on Inviorno. Ilubo

diferoncia on lam plants* pore Firro ontro ranchos, on ls do& ostaclones.
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Siller Chapa, Victor A. 1977. Determinaci6n de las deficiencias y toxicidades
de minerales an bovinos en pastoreo en el municipio de Sabinas, Coah. (Mor.-Oct.
1977). I. Determinaci6n de niveles. Thesis. Instituto Tecnol6gico y de
Estudios Superiores de Monterrey, Mexico.

Resumen

El presente trabajo se llev6 a cabo en el Mpio. de Sabinas, Coah. durante
al perfodo de crecimiento de las plantas de Marzo a Octubrc de 1977, muestreando
suero sanguineo, zacates, arbustos y suelo, muestreando 4 ranchos los cuales
formaban una zons representativa del Municipio, con el objeto de determinar las
deficiencias y toxicidades de minerales en el gatado bovino en pastoreo.

Las muestras tomadas fueron preparadas para su anfilisis en el Laboratorio
de Zootecnia del Instituto y analizadas par el m6todo de absorci6n at6mica en
el espectofoc6metro de absorci6n at6mica del C.I.A.N.E., con excepci6n del
f6sforo que tue determinado en otro espectrofot6metro (ver metodolog5a en la
secci6n Material v Mttodos).

Se encontraron valores de Calcio muy altos en forrajes, en suero v en el
suelo (mfis de 2000 kg/ha). Los valores de f6sforo se encontraron muy abajo
del rango considerado normal en muestras de Zscates, nrbustoF y suero.

El magncsio se encontr6 e;i cantidades normales en el suero, ligernmente
alto en las granr!ncna y nort=J en io.F arburtos.

El potasin se encontr6 ligeramentc altc en Ias muestras de suero, mientras
qua las de forraje arrojaron cantidades ligeramente altas.

El sodic exist~a en cantidades normnles, tanto lat muestras de sero como
en las de forraje.

Los val.oreb pare cei'rt de los fcrrajes anali-adov, resultaron normnles mien-
tras que ev: sucro estuvieron ligerarner.te bioe sin ser difercntes erttnditics-
mente de li, riodia terrca.

Los vAlores de manganeio reeultron ligeramente bajovr on los arbuitou,
normales on gra, nean y ti pococ altor eni el rucro.

Los valotes de zinc ' fierro en los arbustos v grandnos retultaron muy
altos, &in .-Lar.o, el .ierrv e.stibi en cantidals:d nory.,O.es en el suc-.o, n en-
tras qua el rinc uc encontrAbi, en un nivel alto.

Las conclusio,,es a qu se lleyo. furron 1wm. tiiiuienteo:

1) Los niveles de Ca, K, Zn y re resultaroi alto& en )as muestras do suero y
do forrajes, con ex.(vpci6n del Yr en suoro qua rcul6 normal.

11) So enconcraron nivaleL do oodio nwnlabob an al vuero y en lon forrAjos.

111) Los valorer de iH roultalon rortsdles an vi 1uclo a pcear do lam vAriaciones

en los Iorrajas.

IV) Los ni'eles de P resultaron muy bajos utj 1s dieta v an consecuoncis lot
valore. e; suero ae encontraban deficientes.
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Tumwasorn, Sornthep. 1981. Responses of beef ci,-','e5 to mineral supplement
in the Central Thai Villages. Second Seminar on MLneral Nutrition in
Thailand, Department of Animal Science, Faculty c Agriculture, Kasetearc
University, Bangkok, Thailand.

Abstract

Mineral mixture of bone meal, g~on. shell, and salt was given at
free choice to 73 head of indigenour a. :ative and 1/4 Brahman crossbred
calves. The control group of 77 head v:e-e studied in comparison with the
supplemented ones. Seven villages aba; 110 km west of Bangkok were selected
as the area of the study during the years 1979 to 1980. Wet, dry, and
the extra period of supplementation were investigated for the improvement
of liveweight changes arid blood parameters. The results showed that dry
season supplementation had the highest percent improvement while the wet
period treatment revealed the lowest responses. The ranges of improvement
varied considerably from 14 to 23Z within the indigenous native calves
up to 21 to 31% of the Brahman crossbred calves. Changes in he'matocrit
and hemoglobin values due to mineral supplementation were not significant
in all seasons. The analyses of plasma showed that beef calves tlsed in this
area had very low P and Ca levels. It was also found that Ca level of
the pregnant cow raised in the dry sea:on showed milk defic erncv. After
the supplementation, all treated calves had higher mineral levels but the
amounts were not significant. The supplemented cows had 17: rore conception
rate that the unsuppleinented controls.



?umwaorn, Sornthep, Chinatat Wajasin~hs. ahitrek Ka-vhorarnan;-wo
WanStchart. '1980. 4tI oral an~p~ aein~o n-Yol Oeian'

CQR~b~d CWeeithe V 1l61e- Proceedinges 1ist Seminar on Mtineral Putri"
tihi Thailands, anskok, Thatland. pp, 13-3.'

'Abstract

M;Pineral mixiture of bone ieal, ground shell, and salt, were given &t (tee
choice to 23 in-fourt1b American Brahman crossbred& in 3 villages of Kia )iet-

see ditrittalhonPe~oaproylocs The nonsupplemented controls of 24,
a niiuala'we Ire comared, n the "imeenvionment during one year ftrm April' 197S

A to May 1979.4 Vat and dry periods supplemntation woere conducted in orde to *-

~tretment, All factors affecting lI iveight change were sagnifica'AI &041),
Duncan' e NoMultiple, Range Teat, reveaed that the supplemented $coup had' heev-

ter body weight than-the nonsupplemented controls (r ( 0.05) by the end .f' each
six month period of the study. The analyses of hemoglobin, homatort, and min-
oral contents were conducted In relation to the body weight. Mors than 10 Ivart-
sties of nativ~e grasses were collected for the analyses of nitrogen and p)*usphor-
us contents throughut the year. It was found that the relationship betwat
mineral contents in forages and blood pasa was falrly low. In addition ficio
economic evaluation of supplementation was made by the end of the study.
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Val t ,, *i9eMoor, Air-tro, L, Rosalsa4 Hdct&N- uiatn 1980. 0 stado do, Is-
nuticin sinsv4l (calilofdifo 0ro, o y Ue~rro) doe.alpacas, llama$ Y vacu-

no$ an 4 itplino Faruano.- VI Copsraa ilacilonal do Moentaa strinarli,

So migstvaron alpaca&$ llama y vacunos on lot zons do s laPys (licuani-
Cusco)9 Santa, Rosa (AyiVirt-Puno) Y SIcua (Slcuani-Cutco). Sa ofectuaron
dittiiactone do caici y t6eforo on *I suoro sangutneo do 106 alpacas, 9
Ili ;ms$~ 1 2 vacvnos Y concentvaciones do cobra y' fie to *n I htgado do 20
alpac" y 12 vscvnois too firms cmaativos. Tabin s daterainS *2 cootent-
do.de etos mineraleg on pastuvas, natural"s y cultivadas* UI mostyeo as
!iultjS an &I gi$ do 0ctubrsI correspondiondo &I Gonal de Is, Ipoca seas ZU
fSatoro cc0 determni por reacoin colorica del iosfomolibdato Y lox dm5.s
*1kiomots. diante *I altodo de absorida attis. Los nivems, do calcto y
MUMor siricos (prooodio a2 D.Z.) on wS/b00 l fueron, par& alpacas. 7.51 2;
2 061 y 6.25 * 1.70. lamas 6.385t 2.09 y $,74 s 0.70 y vacunlos M$0 * 1.74 7
4.94 A 0:90, respectvasennts, No tiubo difevenclas siguificativas on cuanto a
boa nivelos do c l ricoo par* los Rivbs do fdeforo, sirico fueron ms
*UvadoaC (F 0.01) to lot alpacas qua en U$a llams Y vacunoo. No fuston
sigalftcetivas Usa difereactot obaervad~s en los alveles do calcio y fBeforok
s~ricoosdentro, do las alpaca. cuando los&. ao agruparon do acuordo a su, forms
do alivustact6ns. pasturs naturabes, 7.93 t 2.49 y 6.19 1 1.76, asturas cub-
tiv dos (rolure WM 4ef 391j'I' 0* 02132
meam., Lot nivoles do cobrasy terr an el htledo (promidio A D.1L), on ppm,
bass scsa tusron par& alpacas 48.0 t 45.y 6 . 1 266.6 y vcusoo 9.7 14.4
yr 349's.6 a, 6. re tivaeontal siondo los nives do "tboo elem1atos US
altos (P : .Wi em eAs alpacs qua an los vacanos. La Ccncntracio do cobra
hepsico. e los yaCaos8 NO. indictivo d as e stado carancial. Un las pastural
Los contenidoo do caeloy fdoforo (2), cobv. y fan.r (ppm) eo bassesees tueron:
pasers aturales, 0,1)9 a 0.034, 0,071 t 0,052, 9.3 s 3.9. S28S 96 1psturas
eutsivadss 0.496 t 0.051, 0.276 r 0.)02, 14.7 1 0.6 y 670 s 344, rspesivamsnte.
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di' cno do C t Csaia is. Unive'utd d do Costis Rica,
Ficuliidm~s IsAro~aa scueala Zootacnii, San Joel, Costi Rica.

o~lwon k An

'Sit Z ianvaitipcidn is llevd a cabo can*Ifin do determiner *I satodo
< inutritional. jminral dal jando an pas torso del Cant6n do Coto Brustcnbs

A 4 I 
on adlisis d foiia4'o. y tojidos. ,sabs

'.So tom6 muostras .4 forrajes$ tS~do y sangre do lot cuatre distritos:
Sm aVita 0 SbalitoiLisoncite y Ague Buha, con la excepci~n del 6ltise die--

tiedel qa no-se tond muestras do hsado. Par&a l atlisle do pastes
so astogi nuive Lincas par dLisirito,. dan6. un total do 36 thctas y 60
Wasetras analixiase Pn al ci0 dol hfadv tamblin is twOs uestres do
9 Uucie do coa d Mtilte, excepto Aa~ Buena, par& der un total do 27
Mea estudiadis y'47 iussits. $a aola. quo *ea icsn coincidon
con-las quo so lee toid iuestvas dopesto. Par& el, anlisis do isagro so

Altoed dos fine"a per code distritop dando un total do 16 muestras an S
AlA finese

Lot ferrnS.. Luoron analizadoo pars, Ca, Isol K.Cu. Ibs, To y Zn;
*Ihiaoparis MCu oy o y Is. snSr para o & piar sg-

trofotoustrto y absorci~n advcal y el P en sangre y forrajes por c@orimettsf.

Bubo difereneaa signififcativas (prob maor 0.05) entro distritos
an coanter a f omjw so rafters$ (ver cuadro 3) . Yabidna s aprociable
un aumento an Is concentacrst do minerales conforms so avauztntn I& la m
do:Sur' a Norte, (vow uaps 1).

No bubo diforencias significativas (P40.05) antre distritox pars, 2.5
concontraciones do No# Cu, To Zn o htodot

ft lot anSlisis do sangro hub. diforonclas slgnificativas (prob monor
0.05)_ pare? y %I istro Isbalite y Ague buena y antre lan Vito y Umndito
respectivaaoats. No bubo diferenclas aignificativas (P4,0) ontro distritoo
coR CA#

Los nivelas do Cap MS y K on forrajes so oeuntron dentro, del rang.
Anormal susrlo Par Cunha,

U 7? as deficieno n lot, distritos do Sabalitoo %an Vit y Agus e
~>pt..estand.niieSOivre to 0*I7SL Limancito contiono el nivol a&#
2,a~(.1,i al Soft u IStiSfaSo ; uesao do Veas IfoCher" anA

Sr"$osi&.* 3 f4 do'4 lIss lIns oittidiadas mistvas valoes mayor" de
Jsx;* b sons quo of *I reu s anto iem parse pned. lecher..
E e&AM~deca orico crves tin flivol'" ial ton lea c'sta distrUlos,

con4 4dii quo la I*vo 804 7 L77 mg/lOO ml. Sin osbarA 050 date

'47
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31 sn3Jia do P afrSico seftala como marginal el di. trito do SabolUto con

noJ~ mnicis i'tmioe Ciisti 51hcO d quo el anSslsi do PIr Sico
-no mamiIos'deficienciss as debt ages quo todo- a 14 sUPlsmetacidn mineral

quol rolisan *1 701 de'las fincas 'otudledas. L ailnt iPo v
severa an el canton, a jutgar por Ica resultados obtonidos an Ioa antlisis
at forajos, adeuts do quo sorpra fntomas eltnicol Mvy relacionsas
con dichs, dieficimncia

11 coneudo do 1k an Ios forrues, tambiln so ancuentra on una situacidn
inargiuls Do u total do 36 £ Lucas studisdas, solo el 442 contions valores,
mayor"e do 20 ppm. quo es ol requarimiento persa ganado Ischaro . So oncontraron
tambiln yalores deficientes do Mn an al. higado con vorlaciones do 3 a 4 ppm.

31 coutonido promedio do Cu on al forwaje a nivii cantonal tus do
3 ppm, mostrado Sabolito al nivol ala bajo (2 ppm) y Ague Buena el tiol
*As alto (4 ppm) * Zn *I hsdo, il distrito do Sabalito prazenta nivelos,
normales do Cu, no &of San Vito$ ni imoncito, quo couttino promedios
moo do 100 ppe.

In3 cusato &I Tog so oncont:6 valores bajos on los forrajos poro quo
satisfacen Ios roquorisdontos dol pundo, looboro. Sabalito contions sI1
nivel Mes bajo (44 ppm) y Limcito aliage alto (105 ppm)

ft btgedo lox valories encontradoe son deficient"s (%snores 200 ppm)
on Ios tree distitos, ostudiados# lo quo suglero tine Wel utiliati~n
del To do Ica forrajos.

31 coutonldo do to on los forajis as mayor quo los roquowlmionta.
sugoridos, em tod.. lot distritos, Sin embargo, lox antlisis do hfgados
ionifiostan urns claws doficionela, con valor.. quo oscilan intre 49 a
5A ppme

~~000



M.A Laredo, C. Buitrago. ,Ef fact, of supplementation of7&' 7 P -an tln * Cnc uias del 1rojru~ai~-e2.
~Colobie.

This experiment was carried out at "Lot Guayabot" form of Fondo Osuadero
2><del. Toima. Using Cebu heifers at 10 to 14 months of age. The two groups

were traing angle ton $rasa (Dc~p jio;&atu areas. One groups received
an experimental mineral Wztus ad th test group received a comrcial
mixture.

The results showed that in the first periods the weight gain was 101.3 and
92.0 kg and In the total periods 141.6 and 137.8 kg. for experimental and
test groups respectively 0 The 9.7 kg of difference In the first periods

I' va"ssignificant (140.05 but not In the second period.

At the end of the two periods the weight lain was 786kX for experimiental,
mineral ixture, with 3.9 kg per animal, this difference was not significant,
but a net Increase of $140 per head was obtained, when compared with the test
group*

At the and of the expriment 702 of experimental group and 63S of the
teat group were able to conceive.

The mineral content Lu resture (Ca, 1s Mg, X, Cu. To, Ma) showed that
In the rainy season the values were higher than in the dry season In both
groups

In blood sample (sarum) the mineral content was similar Lu both groups
however, in the liver only the Mg, go and Is were higher than the test
group. At the beginning of the experiment the Cu content was low, but
reached the normal level at the end of the experiment.

1-5.
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verges, ZlmU.,p Ruth Vargs and Carlo. Campabadal. 1981. Contenido do protatnawdmneralI di esuecies forrajeras, ditane 'Is Spoce swasy luviosa an Coats Risa.

31 estudio twvo como objeto sonosar Is couposisiSo mineral y do protetus di
ioa principal" s.eaps torrajers rtlsads pars pastors. do ganhdo, do carns
y lucite an Costs Rics. Con eate propsito so recoleccaron dsians Is, Spaesseet fdC~alnab - uawoj 1143 y corante r&Sos lvo (judo,- oieb
1441 suam do forraejs sutivdom an 325 tlnsas localisoas en diterantes
hsres jaogrtficto del pats. tn todae Ise usaras me ctsnciflc6 ou contenido
do prottna, cacs, f6afon. spgealo, potaslo, buerro, cobra, manganeso y
ains. Lou reaulcados Idicst quo *I contanido ds protetns y f6eforo do ]ou
forraja. en Is 4pocas acs, as siguificstivausnae seor qua an Is Spocs ilsvioaa,
saontra. qua *I concausido doa waanso y sins to superior. ge accoutrE tan pro-
audio d. Is Spotestees. La tuforsuti~a indies qusa dursita Is Upons iMvviss,sI uadasrar is aspaches torrajaras, au contauido da Merro, manganso y s .4suntao siencra, qua los otrot autriantes studiados permanacas conctantas.
fs sueonciG qua tods Ise iflpecies forrajeras satudiadas aoutran prandas caublosen mu cosposiin mineae por *facto, del clma y oslo doode Sao son cuitiva-
doe. Loe Gatoosauleret siuismots, deGfieneuia genital an todo ul pate do
fdsforoo aLas y cobra, L. proteins conacisuya us nutriesce liicance O"ils.
muate Guranti Is Upon sacs an Is sons Grids del pats.
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manfl JoslAV .-' 4 o tsd , del prdesent s trst .... 9 eStvsctrnI d is dt c s s rt aii n

9sooMnaevdLint *I&Wllido suestras do suelo, fo:, rrajs, y" q dge , !ii
bIns d las. Vtotaus sooLuse dou 1977do Z Ise fncsl co-n

< soRI a) rou ue tr s el eo lot p20 c.m ,MI. ___ ,__ .y was do ___n _____:_do I&*vus y Jual a icaaa beatal Dnovimnustaw fia & mlua a~ is is nlosno
mtdsal se ad. bovo ao stas, V Ina aers. tabtncas e claso sbus de

Ratedt ausio y s sts duran Isp nses dyivioa fouron y 55isu aan 4->

t.s. 5.06 y 4,62; 1.39 y7 1.162 0.68 y 08; 0,37 y 0.331 0.13 y 0.09; 0.51 y
0.30 u/lOO S; 34.52'y 4.10 ppm, raspsctt vsnnte. Los contl..ds edon do i-
tesuo, salcic, saro, spoil., bolionu 0USso, 5n0y cobro an Ia
saestraadeforjeas pars ias Spocas tesultiron sart 0.16t y 0.192;y0.08 y
0.09XI 0.08 y 0.1a 176yW *p 106y 143 ppm; 23 y 40
respectlvausnts. ceu C1466l soil is cale, fefro us osi n a
plan anjufuso pare as dos Spas fusion do 10.47 y 10.361 3.15 y 4.101

A 3.05 y 2.87 vg/100 Ml. rsapottwsmsuta.
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'it'V quat Joai A. -1961. Pvtvtcin mineral en tinupe gsuadenas del orients
do, Yowsstias4 yUZ Xetuidu Anocta.16u IattnirieaOs dos Prodvctiu Animal
(A) Rnsumese, 1420.,

Kso nstdiG Is situsuift minera en fins piadram ubicais en is. cabanas
do s IsRateda; Vousass, AnoateAviv loilvar durante Is Speca iluwiosa del sb

$a99 S muentrsaosits (7) lnucs an at Reedo Ional seis (6) i asues
a* itido Ansostegvi y clc. (5) fLine en 4. Btado Rltvrs toSin-es-

essli dolo de lie puimaros 20 ca., do forreis a un alttn minm do
Acam, ,py san's. do saugre doeIs visa pugulsiea dies vases y dies noyfilos
pot fines. Los valous preS ol obeenides i .W smutiss d suelo pepan pN,
ateia oraclcs salut, manest. potatLo y *6*. prs, lee Rate .; buss
AnsatepAt hlvartturou Io; siflaect 4C52 36y 5.851 1.16, 1.20 y
' 4+ Oj.S, 0.w0 0.80 03 O J y 0.70; 04.0riQ7 0g0 y Oulu pU1n suiso;4.10, .90 y 6,64 pp., rispi ctL utiLtos couledo p. do ult + n m

aisle, fdatoro, megnasi., btsureo muanpsol ziny ceb a n I"a sus.-a do
tetrejes auito Betide; tsgasi, Ansostegut y Dliver reawltsren sert I.16,

;94 : 4.,27.U 2. p1o 40.4, 65.0 p 52.6 p6, 5.6 pp.;
mpocivaots Lacoceutrsoids promodlo do culdo, fdier. y mepesie aol*

sptasisa u do astr.ade r Re ; gs ...

yuSestvammneoudo10i.9 9.7 '4 1 5.4 y .i1 2.6, 1.9 y 1*9 Mg/100 ma,

rosp..r.vamen' .

S. r4....4zL
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+ ++*O+r  + + + ++++ +++ ++ + + + +'+++ ++" +.++ +
. +  
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d. 0 laps cadclpns sm uo so 6 aar co set exar~lpiont, booolos 4~

(i' log sli)is d fPj~s Tmiuolb alotlscopse"tdo cuituo rscnl-
'.~.~i'1siutos del awmaOto Cg f k)oto lbo to IF*$~

do Us 47smagd 7Cba

30 to etassdl1@u5spoj on Moro do lobo saivls anr~5. Cu, alo G
cs4am~ tob 7 oIdaessud s V40 t o 7 Tots

4* Bubo s..ulfoaU iiaia (P -cuS $19)a outrls osae is puuiws lumant
774jtj*C 4 9 M foZ Cog~

3, Um coorzoosd Piis bjeos maoras ar mls ols s Cuor, atos os
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