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EXECUTIVE SUMMARY
 

This Operational Program Grant (No. 521.0182-G-00-5044-00, Non-

Governmental Support Ill, Sub-Project No. 1i) was provided to
 
assist Heifer Project International in implementing a research
 
program with these purposes: (I) to determine by serum and hair
 
analysis and by associated forage and soil analysis if selected
 
minerals and vitamins are deficient in the cattle and goats in
 
Haiti's Artibonite Valley, and (2) to develop a vitamin-mineral
 
supplement to correct any vitamin-mineral deficiencies found in
 
the cattle aiid goats.
 

As a part of the project, the management system of the small
 
farmers responsible for animal care was investigated. An over
view of this system is covered in the report.
 

Several conclusions cain be drawn from the results of soil, forage
 
and animal tissue analyses. The most significant 'or the pur
poses of this study is that the livestock in this area have ex
tremely low levels of phosphorus (P) and high levels of calcium
 
(Ca)available to them. They suffer from an absolute P defi
ciency, and the forages available to them have an extremely wide
 
wide Ca/P ratio that interferes with metabolism of other minerals
 
and reduces productivity and reproductive efficiency.
 

Because of the large amounts of P needed to correct the P defi
ciency and bring the Ca/P ratio into an acceptable range, it is
 
the conclusion of this research that mere mineral supplements
 
would not address the mineral nutrition problems of these live
stock. See the Conclusions and Recommendations sections of the
 
report for further discussion.
 

There are several other conclusions and associated recommenda
tions concerning the reproductive performance of these animals,
 
such as vitamin E treatment, vitamin A treatment, identification
 
of the reproductive disease indicated in cattle, and development

of an internal parasite control strategy.
 

The authors wish to thank USAID for providing an opportunity to
 
implement this research, and to encourage USAID to continue sup
port of research designed to address the problems of small
 
farmers of limited means.
 



TABLE OF CONTENTS
 

ACKNOWLEDGMENTS I
 

INTRODUCTION 1
 

1 1 METHODOLOGY 3
 

A. Selection of participants 3
 

B. Field visits 4
 

C. Physical examinations 5
 

D. Hair samples 5
 

E. Blood samples 6
 

F. Soil samples 6
 

G. Forage samples 7
 

H. Questionnaires 7
 

II1. RESULTS AND DISCUSSION
 

A. Rainfall 8
 

B. Summary of questionnaires: livestock system 8
 

1. Feeding & nutrition
 
a. General nutrition
 
b. Goat nutrition
 
c. Cattle nutrition
 

2. Reproduction 13
 
a. Goat reproduction
 
b. Cattle reproduction
 

3. Health & diseases 17
 
a. General health
 
b. Goat health
 
c. Cattle health
 

4. Labor 18
 

5. Marketing 19
 



C. Results of physical examinations 2C 

1. Goats 
a. Integumentary system 
b. Reproductive system 
c. Digestive system 
d. General & miscellaneous 

20 

2. Cattle 
a. Integumentary system 
b. Reproductive system 
c. Digestive systom 
d. General & miscellaneous 

21 

3. Summary of 
a. Goats 
b. Cattle 

physical examinations 23 

D. White blood cell counts & hematocrits 24 

E. Selected vitamin and mineral analyses 26 

1. Serum 
a. Phosphorus 
b. Vitamin E 
c. Vitamin A 
d. Iron 
e. Other minerals 

26 

2. Hair 
a. Zinc 
b. Selenium 

28 

3. Forage 
a. Calcium & phosphorus 
b. Selenium 
c. 'Zinc 
d. Iron 
e. Magnesium 

30 

4. Soils 33 

5. The relationship of mineral & vitamin 
nutrition to reproduction 
a. Calcium & phosphorus 
b. Vitamin E & selenium 
c. Vitamin A 
d. Zinc 
e. Iron 
f. Other minerals 

37 

IV. CONCLUSIONS 39 

V. RECOMMENDATIONS 41 



43 LITERATURE CITED 


VI. APPENDICES
 

A. Description of animals
 
B. Heart girth and weight correlation
 

for mature Haitian goats
 
C. Procedures for lab analyses
 
D. Questionnaires in Kreole and English (with keys)
 
E. Tabulated responses to questionnaires
 
F. Weights, PCV, and WBC by period and species
 
G. Serum and hair analysis results
 
H. Forage analysis results and translations
 
I. Soil test results and soil descriptions
 

LIST OF FIGURES
 

1. 	Rainfall in Deschapelles (1985-1985) 6
 

2. 	Months of reported feed availability
 
for goats 9
 

3. 	 Months of reported feed availability
 

for cattle 10
 

4. 	Observed and reported parturitions
 
for goats 14
 

5. 	Observed and reported parturitions
 
for goats- 16
 



LIST OF TABLES
 

Table Page
 

I Sex and Age Distribution Among Animals Studied 4
 

2 Mean Animal Weights by Sampling Period 1i
 

3 Normal Values for Hematocrits and White Blood Cell Counts 24
 

4 Evaluation of Hematology by Sampling Period 25
 

5 Mean and Minimal Acceptable Mineral and Vitamin Serum
 
Levels of Goats 26
 

6 Mean and Minimal Acceptable Mineral and Vitamin Serum
 
Levels of Cattle 27
 

7 Hair Mineral Concentrations in Haitian Goats and
 
Concentrations Reported. in Other Studies 29
 

8 Hair Mineral Concentrations in Haitian Cattle and
 
Concentrations Reported in Other Studies 30
 

9 Comparison of High- and Medium-Access Haitian Goat
 
Forages with Recommended Sheep Mineral Requirements 31
 

10 Comparison of High- and Medium-Access Haitian Cattle
 
Forages with Recommended Cattle Mineral Requirements 31
 

ii Average Values of Soil Analyses 34
 

12 Percentage of Samples in P and Zn Calibration Categories 34
 

13 Soil Phosphorus Values by Sampling Period 35
 

14 Soil Zinc Values by Sampling Period 3
 

15 Soil Phosphorus Values by Cropping Practice 35
 

16 Soil Zinc Values by Cropping Practice 36
 

17 Soil Organic Matter Content by Cropping Practice 36
 



ACKNOWLEDGMENTS
 

This project was designed to be of help to the thousands of men
 
and women who keep ruminants in Haiti. While the grant itself
 
was made to Heifer Project International - Haiti, it was only
 
through the teamwork and encouragement of many members of the
 
international development community that the project was accom
plished.
 

We would specifically like to thank the following:
 

The administration and staff of Hospital Albert Schweitzer (HAS)
 
made us welcome using the hospital facilities and put up with us.
 
In addition, the presence of HAS in the area was a major factor
 
in making the project possible.
 

Christian Veterinary Mission (CVM) provided veterinarians for
 
each of the sampling periods. Bob Otto, D.V.M., coordinated the
 
veterinarians.
 

Stan Agenbroad, D.V.M., Evelyn Agenbroad, Doris Lazarony, D.V.M.,
 
and Jim Kelley, D.V.M., all with Christian Veterinary Mission,
 
gave of their time and expertise to assist the sampling team.
 

Rod Frank, D.V.M., veterinarian at HAS during the planning and
 
part of the implementation of the project, gave of his time in
 
advising us on project design and ensuring that we had well
trained technicians.
 

Kent Smith, D.V.M, veterinarian at HAS, was a valuable counsel
 
and personal encouragement to the team.
 

The team of Haitian technicians, R~my D'ort, Raymond Isaac,
 
Fegeste Jean Frangois, Madeus Louissaint, Marc Privat, and
 
Francklin D~cius, were competent and conscientious and served to
 
keep the sampling ahead of schedule, as well as to make our work
 
a pleasure.
 

Randy Frey and Kim Walls, graduate students in the Virginia Tech
 
(VPI) Department of Animal Science, performed the mineral assays.
 

A special thanks goes to Betty Palfy of the HAS laboratory for
 
all of her assistance and interest.
 

Yves Polynice and Arlan Lecorps of the Facult6 d'Agronomie et de
 
Medecine Vetdrinalre assisted us in forage identification.
 

Glen Smucker, Sara Guthrie, Ira Lowenthal, and JoAnn Jaffe ad
vised us on design of the surveys and interpretation of their
 
results.
 

Pat McDuffie, Gus Menager, Vince Cusumano, and Barry Heyman of
 
USAID/Haiti made this small project a reality.
 

"N
 



Last, but perhaps most valuable, are the many Haitian farmers who
 
for almost a year endured our cutting hair off the tails of their
 

livestock, shaving their necks, taking their blood, gazing Into
 
their body aa t=C and endlessly asking inane ques-tions. ith
oUt their good-natured acceptance of our unusual behavior, all
 
the rest of us could have stayed at home.
 

4 

ii
 



i. INTRODUCTION
 

For many years, persons working in livestock development in Haiti
 
have noted poor reproductive performance in the indigenous rumin
ant livestock. Because of the lack of symptoms of reproductive
 
disease, some workers suspected that a mineral or vitamin defi
ciency could be the problem. During a meeting of several of
 
those people in Haiti in 1985, it was decided to pursue a study
 
to determine if any such deficiencies or imbalances were present.
 

Because two of the persons had worked at Hospital Albert Schweit
zer (HAS) in the Artibonite Valley, it was decided to make a
 
study of the livestock of that area. The project was a joint
 
venture of Heifer Project International - Haiti (HPI), Christian
 
Veterinary Mission (CVM), and Virginia Polytechnic Institute and
 
State University (VPI) Colleges-of Agriculture and Veterinary
 
Medicine, with partial funding provided by USAID/Haiti. The pro
ject began in October, 1985. This report is the result of that
 
study.
 

As was noted by Eriksen and Barrett (1984) in their report to 
USAID, there is little objective data concerning the livestock 
practices of Haitian farmers. This project had as its two main 
purposes to determine if selected minerals and vitamins are defi
cient in the cattle and goats of the Artibonite Valley, and to / 
develop a suitable vitamin-mineral supplement if deficiencies 
were found. This supplement would be of value only if it would 
fit into the economic, social, and management patterns of the 
animal owners. The ultimate goal of the project was improvement 
of the reproductive performance of cattle and goats in the 
region, with possible extension to other areas of Haiti. 

This study was conducted within a twelve-mile radius of Desoha
pelles, location of HAS* Caution is advised in extrapolating the
 
data presented here to other areas of Haiti, since this part of
 
the Artibonite Valley has some unique characteristics:
 

1) HAS has had community development programs, including veteri
nary medicine and livestock production training, in this region
 
since the late 1950's. We believe there to be a relatively so
phisticated attitude regarding animal husbandry and especially
 
animal health -- in awareness if not always in practice -- that
 
is unlikely to be found in other areas of Haiti. In addition,
 
because of local people's positive attitude toward HAS and their
 
familiarity with the hospital's work in the area, we were able to
 
easily obtain the cooperation of peraant animal owners. Without
 
this ready cooperation, which may not be as easily obtained in
 
other parts of Haiti, this projedt would have been impossible.
 

2) The Artibonite Valley is an irrigated area. While we made an
 
effort to select farmers from both lowland (wet) and higher
 
ground, the economic and ecological effects of irrigation cannot
 
be ignored. Large irrigated areas are planted in rice, making the
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land too valuable to 
plant in permanent pastures. The rice
fields, however, are usually fertilized, and the fertilizer which
leaches 
into the irrigation water possibly reaches other growing
crops. 
 The effect of leaching, while not measured by this project, is a significant factor 
in the agricultural system.
 

3) As noted later 
in this report, 
the farmers who participated
in 
this project were not a random representative sample of
Haitian farmers, nor even of all 
all
 

farmers in this 
area. They were
chosen from a group of 
people who brought their animals to a twoday veterinary clinic for preventative treatmenl' and 
thus probably had a higher than average interest in their animals.
 

In order to determine the animals' status regarding minerals and
vitamins associated with reproductive efficiency, we 
looked both
at the livestock themselves and at their environment.
analyzed cattle and goat blood 
We
 

serum and hair 
to measure the
animals' levels of 
selected minerals and vitamins. Since mineral
and vitamin deficiencies 
or Imbalances 
in soils and forages contribute to 
low production and reproduction in grazing 
livestock
(McDowell et al., 19a4), 
and because the livestock in question
only eat 
feed grown on Haitian soils, 
it was also necessary to
examine soils and the forages that 
grow on them.
 

Because very little baseline data existed, it 
was necessary to
find out a great deal about the 
livestock system and management
practices of 
the farmers of this region. 
To accomplish this, 
a
series of questionnaires was 
designed and administered to selected farmers. 
 These surveys covered livestock reproduction,
nutrition, disease, and marketing. 
There are many complex relationships between biological 
factors and management practices.
Only by looking at 
the two in perspective can we find valid
 answers 
to the questions addressed by this project.
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I1. METHODOLOGY
 

A. SELECTION OF PARTICIPANTS
 

Our initial pool of project participants was made up of farmers
 
who brought their goats for preventative treatment at a local
 
clinic offered by the HAS veterinarian. These farmers were those
 
responsible for day-to-day care of the animals, whether the ac
tual owner or the person keeping the animal in a "share-cropping"
 
type of arrangement. Each was asked two questions to rank them
 
according to relative economic status: 1) Have you ever bought
 
land? and 2) Do you ever sell your daily labor? The assumption
 
was that those who had bought land would be of a higher economic
 
status, those who worked by the day at a lower status, and those
 
who had done neither or both somewhere in between.
 

From this pool, 121 farmers were chosen as a cross-section of the
 
classes from four communities: Desarmes, Halaire, Marin, and
 
Hatte Bellanger. Each of these farmers was administered a ques
tionnaire to try to determine differences in animal management
 
techniques and the importance of livestock in their lives and to
 
ascertain their willingness to participate in the study.
 

We found minimal differences in animal management among the farm
ers. We therefore based our choice of farmers primarily on the
 
number of livestock they had, to arrive at a broad cross section.
 
The average numbers of animals owned by selected farmers were 4
 
goats, 1.6 cattle, 1.1 horses, 3.1 chickens, guinea fowl and/or
 
turkeys, and 0.1 mules or donkeys, with a range of one farmer who
 
owned only one goat, to another who owned 15 goats, 16 cattle, 10
 
horses, and 20 chickens. The average number of animals kept for
 
someone else was less than one of any species.
 

Because our initial pool of participants included only farmers
 
who brought their animals to be treated at a veterinary clinic,
 
it automatically excluded those at the lower end of the economic
 
and managerial spectrum -- those too poor or disinterested to
 
bring their animals. Although this precluded a strictly random
 
sampling of animal owners in the area, it concentrated our study
 
on those farmers whom we feel are most relevant to it: those to
 
whom !Ivestock is of some importance and who are willing to exert
 
extra effort for them.
 

Forty-three farmers were chosen to participate in the study.
 
None of them were paid for their participation nor promised any

particular benefit. From this group, we chose 112 animals -
fifty-six cattle and fifty-six goats -- to represent a cross sec
tion of animals by sex, age, and.eproductive status (Table I).
 
We also included in the study four cattle belonging to the HAS
 
beef herd and four goats belonging to the HAS veterinarian -
animals whose management, nutrition and health were expected to
 
be relatively high and easily ascertained. (See appendix A for a.
 
complete description of animals.)
 

3
 

. IN
 



---------------------------------------------------------

We presumed an attrition rate of 20% and thus hoped to end the
 

project with fifty of each species. The actual attrition rate by
 

the last sampling was 25% for cattle and 43% for goats (Table 1).
 

Table 1: Sex and Age Distribution Among Animals Studied
 

Beginning End
 
of Study of Study
 

Cows 24 20
 
Heifers 13 10
 
Bulls 9 4
 
Heifer calves 6 5
 
Bull calves 8 6
 
Total cattle 60 45
 

Does 30 23
 
Young does 8 3
 
Bucks 7 3
 
Female kids 7 5
 
Male kids 8 0
 
Total goats 60 34
 
----- w------------- --------------------------------------


B. FIELD VISITS
 

We visited each of these animals four times, at ten-week inter
vals. The original plan of four sampling points at twelve-week
 
intervals, to represent a full year, had to be modified in order
 
to finish the samplings by October, when many animals are sold to
 
pay for school tuition.
 

Dates of Samplings (1986)
 

First sampling: January 27 - February 6
 
Second sampling: March 31 - April 5
 
Third sampling: June 9 - June 14
 
Fourth sampling: August 18 - August 22
 

We observed as many animals as possible where they stayed during
 
the day. Frequently, animals were loose and owners did not know
 
where they were, or else they were tethered at a prohibitive dis
tance. When this was the case, animals were either brought to us
 
at the road or held in the farmer's yard before being turned
 
loose or tethered in the morning.
 

The team present at each sampling included three Haitian animal
 
technicians, a Haitian interviewer, an expatriate veterinarian,
 
and an expatriate coordinator.
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At each sampling, a physical examination was performed on each
 
animal, and blood and hair samples were taken. For some animals,
 
representative soil and forage samples were collected. In con
junction with the sampling, a questionnaire was administered to
 
the person responsible for day-to-day management of the animal.
 
An effort was made to minimize stress to the animals throughout
 
the procedures -- this was usually possible, as conditions and
 
animal temperament allowed. Stress due to catching and re
straining was unavoidable for some animals.
 

C. PHYSICAL EXAMINATION
 

Each animal was given an identification number (plastic ear tags
 
for goats, metal ear tags for cattle) at the initial examination.
 
Age was estimated by owners and confirmed by dentition. At each
 
sampling, body weight was determined by heart girth measurement
 
for cattle and scale weight for goats. (Heart girth measurements
 
were also taken on goats for comparison to scale weight. See
 
appendix B.) Respiration rate was taken. The haIrcoat and skin
 
were examined for parasites, lesions, and general condition. The
 
eyes and conjunctiva were examined, and the latter graded as
 
white, pale pink, or pink. The ears, oral cavity, rectum, legs,
 
and feet were examined, and as applicable, the scrotum, testes,
 
mammary glands, vulva, and vagina were examined. When indicated,
 
a more thorough examination was made by the attending veterina
rian.
 

D. HAIR SAMPLES
 

The authors acknowledge that hair analysis is not a precise indi
cator of mineral status. However, it may help to detect severe
 
deficiencies of some minerals which are vital to reproduction
 
(Combs et al., 1982).
 

Switch hair on cattle has been determined to grow at a relatively
 
constant rate, unlike body hair (Fisher et al., 198S). According
ly, hair samples were taken from the switch on cattle and cor
responding tail area on goats, as such samples were expected to
 
provide a more accurate representation of the animals' nutri
tional status in the weeks between each sampling. In the first
 
sampling, S cc (1 gm) of the most recent growth was collected
 
using battery-powered clippers. All of the regrowth, approxi
mating I gm, was collected in each successive sampling.
 

Each hair sample was identified by animal number, sealed in two
 
plastic bags, and frozen at -2" C..within eight hours. Frozen
 
samples were shipped to VPI for analysis for Calcium (Ca), Phos
phorus (P), Magnesium (Mg), Iron (Fe), Selenium (Se), and Zinc
 
(Zn). (See appendix C for analytic procedures.)
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E. BLOOD SAMPLES
 

Blood samples were drawn concurrently with the physical examina
tions. Blood was taken by jugular puncture, the site being
 
shaved prior to puncture to facilitate venipuncture and thus
 
lessen stress on the animals. Two samples per animal were col
lected in vacutainer tubes: one 5 ml EDTA tube and one 13 ml
 
clotting tube. Blood from the stopper of the EDTA tube was used
 
immediately to make three labeled blood smears per animal. Blood
 
samples were kept cooled and protected from sunlight until fur
ther processing at the HAS lab. This was accomplished by use of
 
small, insulated coolers lined with pre-chilled, water-soaked
 
foam tube holders.
 

We initially attempted centrifuging clotted blood in the field
 
within two hours of collection with a portable, hand-crank cen
trifuge. We found, however, that it was not possible to obtain
 
or maintain the velocity necessary for complete separation. We
 
therefore kept samples cooled and protected from sunlight until
 
arrival at the laboratory (two to eight hours), where they were
 
centrifuged in a standard laboratory centrifuge (Fick et al.,
 
1979). Two 5 ml vials of serum were decanted per sample. These
 
were wrapped in aluminum foil to prevent light exposure and kept
 
frozen at -2" C awaiting shipment to VPI, where they were ana
lyzed for Ca, P, Mg, Fe, Se, Zn, vitamin A, and vitamin E. (See
 
appendix C for analytic procedures.)
 

Hematocrits and total white blood cell counts were done on whole
 
blood from the EDTA tubes within ten hours of obtaining them.
 
Standard laboratory procedures were followed.
 

Blood smears were fixed in 80% methanol in the HAS lab prior to
 
shipment to VPI for differential white blood cell counts.
 

F. SOIL SAMPLES
 

A total of thirty-eight soil samples were collected. It often
 
was not possible to correlate a particular soil with a particular
 
animal due to the methods of restraint by tethering, or lack
 
thereof. We therefore chose soils representative of the types of
 
topography, irrigation patterns, and cropping systems that were
 
observed to produce forages eaten by the particular animals.
 

Standard procedures for collecting composite soil samples were
 
followed. Soil sample boxes were sealed in two plastic bags,
 
frozen at -2" C and shipped to VPI for processing and analysis
 
for P, K, Ca, Mg, Mn, Zn, Fe, Cu, pH and organic matter content.
 
(See appendix C for analytic procedures.)
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G. FORAGE SAMPLES
 

A total of sixty-two forage samples were collected and analyzed.
 
As with soils, it often proved impossible to correlate specific
 
plants with specific animals. In such cases, we chose represen
tative forage samples based on dialogue with the animal owners
 
and our own direct observations of animal consumption.
 

Stainless steel scissors were used to obtain the eaten portion of
 
growing forages. For those crop byproducts or forages that were
 
carried by animal owners to their animals, we took samples of the
 
portions eaten in the condition in which they were given to the
 
animals. Forage samples wore collected in cotton bags and oven
dried at 60' C for twenty-four hours, after which they were la
beled and sealed in plastic bags. After shipment to VPI, they
 
were analyzed for Ca, P, Mg, Fe, Se, and Zn. (See appendix C for
 
analytic procedures.)
 

H. QUESTIONNAIRES
 

In conjunction with each sampling, a questionnaire was adminis
tered to the person responsible for the day-to-day management of
 
each animal. The topics covered at the samplings were, respec
tively, Reproduction, Feeding and Nutrition, Health and Disease,
 
and Labor and Marketing. The goal was to develop a general pic
ture of the livestock system of Haitian peasants in the area.
 
(The Kreole questionnaires, with English translations, may be
 
found in appendix D. Tabulated responses may be found in
 
appendix E.)
 

7
 



IIi. RESULTS AND DISCUSSION
 

A. RAINFALL
 

It is valuable to note rainfall distribution in relationship to
 
the results of our study. Figure I shows rainfall in Desoha
pelles for the months before and during our study. After four
 
months of negligible rain, light rains fell in March and April,
 
followed by heavy rains in the months of May through August. Our
 

first sampling point therefore fell in the dry season, our second
 
in the very early rainy season, and the third and fourth well
 
into the rainy season.
 

Figure I: Rainfall in Desohapelles (1985-1986)
 

0.::. hopelleo Haiti 
320
 

296300-

200- 26 
260

240 /21 

220 

200f 190 
175180 

- 160 - / 

140/ X X 7 

120 1 
100'10 / 

0/ / / /62 
60 43 

38
40 -7 
20-/ r7 V.7 05 0 

Nov 0-- Jon Feb Mar Apr M.ay Jun Jul Aug Sep Oct Nov D"e 
1.985 1986
 

aRonald Bluntschli. Mennonite Central Committee, Deschapelles.
 

Personal communication.
 

B. SUMMARY OF QUESTIONNAIRES: LIVESTOCK SYSTEM
 

Unless otherwise noted, the source of the material in this sec
tion was the set of responses to-questionnaires administered to
 
the Haitian farmers at each sampling (appendix E). The relia
bility of the information therefore depeands to a large extent on
 
the knowledge, observations and recall of the respondents. This
 
should be kept in mind in reading and using the information.
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Other sources were the authors' own observations, physical exami
nations of the animals, and laboratory test results.
 

In the great majority of cases, the person responsible for day
to-day care of a particular animal was the owner or someone in
 
the owner's family. Although there were some animals which were
 
being kept by someone other than the owner, that person is refer
red to here as the "owner."
 

1. Feeding and Nutrition
 

The feed situation and nutritional status of goats and cattle are
 
affected at the most basic level by the season of the year and
 
the resultant feed and water availability, feed quality, and use
 
of animal restraint.
 

Fiaure 2: Months of Reported Feed Availability for Goats
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Figure 3: Months of Reported Feed Availability for Cattle
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a. General Nutri-tion
 

Responses to questions about the availability of sufficient,
 
high-quality animal feed throughout the year were varied (Figures
 
2 and 3). There was general agreement by most owners of both
 
species that February and March (late dry season) are the months
 
when their animals lack feed. However, 20% of goat owners said
 
that the lack is most severe from April to June (early rainy sea
son), and 30% of cattle owners said the lack is in various other
 
months throughout the year. At the same time, 65% of goat owners
 
and 31% of cattle owners said that the most good feed for their
 
animals is available in December and January, which fall in the
 
middle of the dry season. (The availability of crop residues in
 
those months could explain this.) Manicattle owners (39%) said
 
that the months of food abundance are May to August -- the rainy
 
season.
 

Examination of animal weight changes between the sampling periods
 
(Table 2) suggests that the rainy season is not immediately bene
ficial to goats or cattle, and may actually be detrimental to
 
goats. (Sexually mature does had a mean weight loss of 16% in the
 
ten weeks between the second to third sampling periods, corres
ponding to the start of the rainy season.) There are many pos
sible reasons for this. First, nearly all goats, who have pre
viously been loose to forage, are tethered at this time, thus
 
limiting their feed intake to the forage available within the
 
length of their tether line. Many cattle (57%) are already te
thered and thus do not have the reduction in intake associated
 
with the start of tethering. This could explain why the weight
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loss seen in goats at the start 
of the rainy season was not seen

in cattle. Secondly, labor and time are at 
a premium at this

time, as it is the crop-planting season. Animals may not be
moved as frequently nor have water 
provided, thus further
 
limiting forage intake. Thirdly, internal and external parasites
are activated at the beginning of 
the rainy season and populate
exponentially throughout 
the rainy season. Such parasitism could
have a major negative effect on 
growth rate and/or weight gain.

Finally, the residues from crops grown for human consumption provide an important part of the diet of cattle and goats. 
 In many

cases, availability of such materials is low early in 
the rainy

season, being most available at the end of 
the rainy and into the
 
dry season, following harvest.
 

Table 2 Mean Animal Weights (lbs.) by Sampling Period
 

1 2 3 4

Point in rainy season: 
 '(Dry) (Early Rainy) (Rainy) (Rainy)
 

Mature Female Goatsaa 73 
 68 57 
 57
 
Mature Female Cattle 
 612 639 641 
 663.
 
a No animals who kidded or 
calved during the course of 
the study were
 
included in these figures.
 

None of the farmers we surveyed planted any type of forage for
their cattle or goats. In listing forages that their cattle eat,

a quarter of the cattle owners 
named guinea grass (Panicum

maximum). We would speculate that 
this is volunteer regrowth
from plantings done 
in past years. No concentrates are fed, and

the only mineral supplement used consists of 
salt water sprinkled
on dry corn husks so that cattle will eat them. It was not ascertained how widespread this practice is.
 

b. Goat Nutrition
 

From December to May, goats are 
loose during the day, and the

feed and water 
they get is whatever they forage for themselves.

Most of 
them are brought into the owner's yard for the night;

about half of those are 
given some feed and/or water then.
 

From the time they are a few months old, goats are tethered in

the daytime from May to December to prevent them from eating
crops growing during those months. 
 Again, most of these animals

(82%) are kept in the owner's yard during the night; 
the rest are
left out where they spent the day. Of those animals brought into
their owner's yard, about halt 
are 
given some feed and/or water
 
then.
 



In the morning the goats are tethered, almost always on the
 
owner's land. The feed they find there varies in type, quantity,
 
and quality, depending on location and season. It consists of
 
various forbs, tree leaves, native grasses, and a very few
 
legumes. Most owners said they move their goats twice during the
 
day, and most (81%) said they cut and carry feed to their goats
 

the leaves of the "gommier"
The feeds most commonly carried are 


(Bursera simaruba, West Indian Birch), "bois d'orme" (Guazuma
 
ulmifolia, West Indian Elm), and "mombin" (Spondlas mombin, Hog
plum) trees, and "pitimi" (Sorghum vulgare, Sorghum) crop resi
due.
 

Almost all owners (92%) reported carrying water to their goats at
 
some time during the day. (We never directly observed this.)
 
Contrary to the oft-stated belief, all farmers we surveyed are
 
aware that goats drink water. It is apparent that they see the
 
importance of water in that even those who reported not carrying
 
feed to their tethered goats said that they do bring water to
 
them. They all also believe, however, that their goats and cat
tle get sufficient water throughout the whole year. As there are
 
open irrigation canals in much of the area and they usually have
 
water In them for most of the dry season, it probably is true
 
that they get enough water in the months when they are loose.
 
But during the months they are tethered -- the rainy season and
 
the months following it -- it is questionable whether they do
 
receive the water they need. This is especially so for the
 
months of September through December, as the rainy season has
 
ended, thereby reducing the water content of forages and the
 
amount of surface water available.
 

c. Cattle Nutrition
 

Whereas virtually all g~ats are tethered only from May to Decem
ber, only 57% of cattle are tethered exclusively during those
 
months, the rest being tethered year-round. Most owners tether
 
their cattle to keep them from eating crops; a smaller percentage
 
do it to keep them from leaving or getting hurt. (One mode of
 
getting hurt is to receive a machete cut when found in someone
 
else's garden during the growing season.) Whether loose or
 
tethered, most cattle spend the night in the same place they
 
spent the day. Very few of them receive feed or water there in
 
the evening. Cattle are usually tethered on the owner's land,
 
where the feed they find consists of various forbs, tree leaves,
 
and native grasses.
 

Less than a third of the tethered cattle have feed carried to
 
them in the daytime -- this feed Is most commonly residues of
 

1The tree known in Kreole as "gommier" was identified as Tetro

gastris balsawifera by Ashley (1987) and as Castilla elastica by
 
Guthrie (1984).
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corn, plantain, sorghum, or sugar cane, or leaves of the "bois
 
d'orme" tree. All cattle reportedly are led to drink from an
 
irrigation canal or the river at some time or times during the
 
day. As with goats, they are said to be moved an average of
 
twice a day.
 

2. Reproduction
 

a. Goat Reproduction
 

More than half of the owners of sexually mature bucks did not
 
know at what age their buck reached puberty. It seems, from
 
owner response and from observation, that bucks typically begin
 
breeding between three and four months of age,. with some as early
 
as two months or as late as six months. Although not directly
 
observed, we suspect that inbreeding from young bucks breeding
 
their sisters and small dams is common. A third of the buck
 
owners indicated aome seasonality of breeding, with bucks more
 
sexually active in March and April. There was no knowledge of
 
any condition which could cause infertility. Neither was there
 
knowledge of a limited breeding life. With only one exception,
 
all of the bucks in our study were sold before they were a year
 
old; this general pattern makes the concept of a limited breeding
 
life irrelevant to farmers. There seems to be no sire selection
 
and no control or management of breeding; there is therefore no
 
knowledge of how frequently bucks breed or of conception rate
 
among the does they service.
 

Most owners of mature female goats (82%) did not know their ani
mal's age at first heat; it appears that the average is around
 
ten to twelve months. Half of the goat owners said they recog
nize heat in their animals -- the signs recognized by some of
 
them, in order of greatest frequency, included increased vocali
zation, tail shaking, mounting of other animals, and swollen
 
vulva.
 

Twenty-four percent of owners of mature females said that female
 
sexual activity (i.e. higher incidence of estrus) Is seasonal:
 
18% said the season Is February to April; 6% said the months of
 
January and September. Their perceptions seem to be confirmed by
 
the monthly incidence of observed and reported kiddings. August
 
and September were the months when we observed the highest number
 
of kiddings, indicating conception In March and April. There
 
were also many kiddings in February and March, which indicates
 
conception in September and October (Figure 4).
 

Almost all doe owners said that the bucks who breed their animal
 
belong to someone else. They were unaware of the number of ser
vices per conception. We did not ascertain whether or not they
 
know what particular buck breeds their animal -- we speculate
 
that they rarely do.
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Figure 4: Observed and Reported Parturitions in Goats
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Very few owners knew the length of gestation for goats; accuracy
 
in determining state and stage of pregnancy was highly variable.
 

A quarter of the doe owners give extra feed (grass, sorghum or
 
corn residue) and/or water to pregnant does. One third give ex
tra feed and/or water to does when they kid. No special care is
 
given to newborn kids.
 

Most owners (71%) of does who have kidded at least once did not
 
remember the animal's age at first parturition. For those who
 
remembered, the average age was 14 months. Only two owners
 
claimed to remember their animal's age at second parturition -
the kidding intervals for those two animals were 1.8 months and 12
 
months. Based on kiddings observed during the course of the
 
study, we calculated a mean kidding interval of 9 months. This
 
calculated kidding interval is believed to underestimate the ac
tual kidding interval, as there is reportedly a higher rate of
 
kiddings during the portion of the year studied than during the
 
rest of the year. The interval is probably closer to Ii months.
 

The number of kids born to the does in our study averaged L.94
 
per parturition. The number for any given doe varied with suc
cessive parturitions, with no discernible consistency or pattern.
 
There were no incidences of dystocia reported.
 

Abortion and stillbirths were occasionally reported (two abor
tions and one stillbirth among goats in our study); cause or pre
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vention is unknown to owners. There is a leguminous vine known
 

as "Ilan pwa gratb", similar in appearance to Bengal velvet bean1
 

(Styzoloblum deeringlanum), which owners claim causes abortion in
 

goats if It is ingested. It is probable that it is Mucuna
 

pruriens (Cow Itch) (Pierre-Noel 1971). Interestingly, it has
 

been reported (Uptoff 1959) that M. prurians is sometimes used as
 

an anthelmintic in parts of the West Indies.
 

The great majority of doe owners did not know the number of weeks
 

after parturition their does begin cycling again; for those who
 
claimed to know, the average was six weeks. Weeks to cycling and
 
weeks to rebreeding were reported to be the same. We cannot
 
speculate as to the accuracy of these figures. It is possible
 
that owners observe estrus and breeding in their female goats at
 
that time, but it is highly unlikely that conception takes place
 
then. Conception at six weeks after parturition is not consis
tent with reported or calculated kidding intervals; at the calcu
lated mean kidding interval of 9 months, conception would take
 
place 4 months after parturition.
 

b. Cattle Reproduction
 

Two-thirds of the owners of sexually mature bulls did not know at
 
what age their bull reached puberty. Of the bulls we observed,
 
those over eighteen months were sexually active. As with goats,
 
many owners (71%) indicated a season of higher sexual activity,
 
usually March and April; a smaller number indicated December to
 
February. Again, the concept of a limited breeding life is not
 
relevant. Only one owner expressed awareness of any cause of
 
infertility: thinness. There was no knowledge of frequency of
 
breeding or of conception rate among females serviced.
 

A little less than half-of the cow owners remembered the animal's
 
age at first heat -- for- those, the average age was two years. Of
 
those owners who recognize heat in cows and heifers (59%), most
 
cited increased vocalization as being the observed sign; swollen
 
vulva, the mounting of other animals, and tail shaking were also
 
mentioned.
 

A third of the owners said that female sexual activity (as evi
denced by estrus) is seasonal, being higher from February to
 
April. This seems to be confirmed by the fact that the highest
 
number of calvings observed and reported among the animals in our
 
study was from November to February (Figure 5).
 

Almost all cow owners said that the bulls who Oreed their animaln
 
belong to someone else. They do..not know the number of services
 
per conception.
 

1Alternative scientific names for Bengal velvet bean are
 

St.yzooblux aterrimuw and Iuouna deeringlana.
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Figure 5: Observed and Reported Parturitions in Cattle
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It appears that more people know the gestational length of cattle
 
than of goats. In addition, a majority of owners of pregnant
 
cattle had an accurate idea of when their animal was bred. As
 
stated earlier, we suspect that there is necessarily more delibe
rate breeding management of cattle than of goats, since many cat
tie are kept tethered year-round. We did not, however, verify
 
this.
 

Very few owners (12%) give extra care to their pregnant cows -
the care given consists of extra grass and/or water. As with
 
goats, it is rare for owners to give any assistance or extra care
 
to a cow when she calves. No owners reported giving any care to
 
calves at birth. Dystocia appears to be extremely rare, as does
 
abortion -- neither was reported in any cattle in our study.
 

Most cow owners (67%) did not remember their animal's age.at
 
first parturition; for those who knew (n = 8), the average was 29 
months. For those animals for whom calving intervals were remem
bered (n = 11) the average interval was 22 months. Based on ob
served calvings, we calculated a mean calving interval of 26 
months. This calculation is believed to overestimate the length
 
of the calving interval, as the highest reported incidence of
 
calving occurred outside the time period of this study. The in
terval is probably closer to 24 months.
 

Few owners (n = 1i) claimed to know the number of weeks after
 
calving that cows begin cycling and breeding again. There was a
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very wide range in the reported number of weeks, from 3 to 104
 
weeks, with an average of 19 weeks. At the calculated mean
 
calving interval of 26 months, conception would take place 17
 
months after parturition.
 

The presence of reproductive abnormalities, as observed in the
 
physical examinations, is covered in section C (p.20): "Results
 
of Physical Examinations."
 

3. Health and Disease
 

a. General Health
 

The reported incidence of actual sickness or disease among the
 
cattle and goats in our study was low: 74% of the goats and 82%
 
of the cattle were reported by their owners to have never been
 
sick. The HAS veterinarian also reports that very few animals at
 

his clinics show symptoms of illness other than problems stemming
 
from internal parasitism. Our observations and physical examina
tions (see section C: "Results of Physical Examinations") con
firm that there is very little catastrophic disease among the
 
animals, but there are, nevertheless, significant health
 
problems.
 

b. Goat Health
 

When asked what is the most serious sickness that afflicts their
 
goats, 91% of owners named diarrhea. Fifty-three percent also
 
named it as the most frequently seen sickness in goats. It a?
fects both young and adult goats, and seemed this year to be most
 
prevalent in April and May -- early in the rainy season. Most
 
owners (93%) did not know any cause of diarrhea; a few said that
 
eating sweet potato vines could cause it. The experience of the
 
HAS veterinarians has been that internal parasites are almost
 
always the cause of diarrhea in goats in this area. The seasonal
 
incidence of diarrhea supports this. Specifically, it is during
 
the early rainy season that female internal parasites (nematodes
 
and trematodes) ovulate most prolifically and that shed larvae
 
are most active and able to survive.
 

A third of the goat owners give their goats salt water when they
 
have diarrhea, and a small percentage (7%) said they take their
 
goats to a veterinarian,. which would be local clinics conducted
 
either by the HAS veterinarian or.by local veterinary techni
cians. More than half of the owners (60%) did not know any
 
treatment for diarrhea. Forty percent said that goats die from
 
diarrhea; 47% said they recover. .With some exceptions, those
 
owners who said that goats die from diarrhea are those who do not
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know any treatment for it, and those who treat diarrhea with salt
 
water or take the goat to a veterinarian said that goats usually
 
recover.
 

Lice were also reported to afflict both young and adult goats.

They were said to be more prevalent this year in April and May -
early in the rainy season. Our samplings fell on either side of
 
these months, and we observed only one case of lice during the
 
whole study, despite the fact that 47% of goat owners named it as
 
the problem most frequently encountered-in goats. Most owners
 
(69%) did not know a "cause" or predisposing factor for louse
 
infestation; some of them cited rain as a cause, and a very few
 
said that bad food was a cause. Half of them did not know any
 
treatment for lice, a quarter of them said they take- their animal
 
to a veterinarian, and a quarter said they bathe them with leaves
 
of the "ti lab6" tree (Alvaradoa haltiensis) as a treatment.
 
Most (65%) said that goats recover from itce; 17% said they die.
 
Almost without exception, those who bathe their affected goats
 
with "ti lab6" or take them to a veterinarian said that they
 
recover.
 

c. Cattle Health
 

The disease named by 58% of cattle owners as being the one most
 
frequently seen was "malcharbon", which is anthrax. It was also
 
named by 71% as being their most serious problem with their cat
tle. (This disease was never mentioned as occurring in goats.)
 
It is questionable whether the disease they are referring to is
 
really anthrax; a possible alternative named by the HAS veteri
narian is babesiosis. The disease is said to affect both young
 
and adult cattle. Only one person named any cause for it: lack
 
of food. Virtually every owner, including those who would take
 
an afflicted animal to the veterinarian, said that cattle die
 
from the disease.
 

Some owners (16%.) said that ticks are the problem seen most fre
quently in cattle. They affect both young and adult cattle. No
 
treatment was named; all owners said the animals recover.
 

Internal parasites, and diarrhea and colic attributed to Internal
 
parasites, were named by 18% of owners as being the most fre
quently seen problem in cattle, affecting both young and adult
 
animals. The only treatment named was to take them to a veteri
narian. All owners, whether they take them to a vet or not, said
 
that the animals recover.
 

4. Labor
 

During the times when an animal is tethered, the same person
 
ties, moves, and carries food and water to him. That person is
 
generally the owner of the animal (50% of goat owners, 59% of
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cattle owners); otherwise, it is the owner's child or other
 
family member. Among adults in our study, it was equally likely
 
for a man or woman to be responsible for goats. There were more
 
men than women responsible for cattle, though it was not uncommon
 
for a woman to have that role. Among children, more boys than
 
girls were responsible for livestock.
 

When asked who was responsible for caring for sick animals, all
 
cattle owners and three quarters of goat owners responded that it
 
was the veterinarian. This would be either the HAS veterinarian
 
or local veterinary technicians. The goat owner or the owner's
 
child was responsible for care of 15% of sick goats; the re
maining 9% received no extra care when sick.
 

Milking of goats is not practiced by any goat owners in this
 
area. Owners acknowledged that children will often sneak milk
 
from lactating goats -- this practice, however, is not encouraged.
 

All cattle owners said that they milk their cows -- we did not 
ascertain how often they do it. The cows are most often milked
 
by the owner (57% of owners); various family members milk the
 
remaining 43%.
 

There is no use of cattle for animal traction of any kind in this
 
part of the Artibonite Valley. Many cattle owners, however, knew
 
of the use of cattle for plowing either in the village of Lacha
pelle, 18 miles from Deschapelles, or in Haiti's Central Plateau.
 

S. Marketing
 

Our information on the marketing of cattle and goats extends no
 
further than the sale of the animal by its owner. The owners'
 
intention for all the animals in our survey was that they be sold
 
live in a local market. When asked whether the purchaser of t'he
 
animals would use them for breeding or would eat them, more than
 
half of the goat owners (58%) said for both; 39% said for
 
breeding; and only 3% said strictly for eating. For cattle,
 
slightly more (46%) thought they would be used for breeding; 40%
 
for breeding and eating; 15% for eating.
 

A third of both cattle and goat owners said that they expected to
 
eat meat from the animal. We are not sure how this would come to
 
pass, since all expected to sell the animal live, and their even
tual slaughter point -- local, regional, or Port-au-Prince -- is
 
not known. It could possibly be from local slaughter and sale,
 
with the original owner purchasing some of the meat in the
 
market.
 

Responses to questions about their preferences when purchasing
 
livestock indicate that buyers of both species look primarily for
 
large animals; some cattle buyers also look specifically for cows
 
who appear to give a lot of milk. The only attribute consistent



ly discriminated against is small size, for both cattle and
 
goats.
 

When asked what prices they could ask for animals in the market
 
(the actual sale price probably being slightly less), the respon
ses for goats were as follows:
 

Mature does $20 (range $10 - 30) n = 34
 
Mature bucks $19 (range $10 - 35) n = 34
 
Female kids $11 (range $6 - 20) n = 33
 
Male kids $9 (range $5 - 15) n = 28
 

Responses were split as to whether a doe or a buck can be sold
 
for more; female kids generally bring more than male kids.
 

Average asking prices for cattle:
 

Mature cows $251 (range $160 - 400) n w 49
 
Mature bulls $262 (range $100 - 600) n a 48
 
Heifer calves $124 (range $80 - 200) n - 49
 
Bull calves $98 (range $50 - 180) n = 49
 

More people said bulls can be sold for more than cows, and heifer
 
calves for more than bull calves.
 

Male animals, especially male goats, are sold more readily than
 
females. (Hence, we had a 92% attrition rate for peasant-owned
 
bucks (12 of 13) and 57% for peasant-owned bulls (4 of 7) which
 
had reached sexual maturity by the end of our study. Attrition
 
was due primarily to sale of the animals.) This is to be ex
pected, as the owner gains no advantage from their use as
 
breeding animals and rarely slaughters them for his own use.
 

C. RESULTS OF PHYSICAL EXAMINATIONS
 

1. Goats
 

a. Integumentary Systems No ticks were noted on any goats. One
 
male of the fourteen examined had warts, another a moist lip
 
rash, and two a dry, flaky skin (exfoliative dermatitis).
 

Sixteen of 51 female goats (31%) had exfoliative dermatitis at
 
some point in the study, and three had skin masses -- possibly
 
fibromas or solitary warts. One female had teat lesions and her
 
kid mouth lesions compatible with sore mouth (contagious
 
ecthyma). Another solitary goat had an oral dermatitis which the
 
owner ascribed to ingestion of the cactus plant, "kandelab" (Eu
phorbia Jacten). A single female goat had a heavy louse infesta
tion. Two kids of a female on study had ringworm-like skin
 
lesions.
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b. Reproductive System: The males had no discernible reproduc
tive diseases or lesions. Three females (6%) were noted to have
 

a non-purulent vaginal discharge. Two abortions and one still
birth were reported. Four neonatal deaths out of 25 kiddings
 
were reported, one associated with maternal mastitis and one with
 
neonatal diarrhea.
 

Severe mastitis was seen in one mature female and various teat
 
lesions in four others.
 

C. Digestive System: One male was noted to be eating feces -
depraved appetite Is associated with salt or mineral deficiency,
 
usually phosphorus deficiency. Two females were observed to have
 
diarrhea.
 

d. General & Miscellaneous: The average weight for non-pregnant
 
mature does over the course of the study was 62 pounds.
 

One male and two females -- one with diarrhea, one lactating and
 
with a chronic cough -- were exceptionally thin. One white
haired, white-skinned female had solar dermatitis.
 

Mean hematocrits in goats dropped by 11% between the third and
 
fourth sampling points, after remaining relatively stable for the
 
first three. The time lag between the beginning of the rainy
 
season and the drop in hematocrits corresponds with the gradual
 
accumulation of gastrointestinal parasites in the environment and
 
in the goats themselves as the rainy season progresses.
 

Conjunctival grading was successful in detection of eight of
 
thirteen goats (62%) having a hematocrit of twenty or less (mode
rate to severe anemia). The most anemic goats were usually de
tected by conjunctival examination; borderline or minor anemias,
 
and occasionally moderate anemias, were usually missed. There
 
was a significant difference between the hematocrit of the ani
mals graded as having a white conjunctiva and those graded pale
 
pink or pink. Mean goat hematocrits (PCV) for the three color
 
grades were as follows:
 

PCV 
White conjunctiva, 22% (range 13% - 33%) n = 33 
Pale pink conjunctiva 27% (range 17% - 39%) n a 30 
Pink conjunctiva 26% (range 10% - 38%) n = 114 

2. Cattle 

a. Integumentary System: Ticks were present on cattle 55% of the
 
time, being most prevalent between the hind legs, around the anus
 
and udder, and in the ears. The number of ticks was categorized
 
as few (1 - 5 ticks), very light infestation (S - 12 ticks), or
 
light infestation (over 12 ticks). The incidence of infestation
 
was 10%, 25%, and 20% respectively. In very few cases was the
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number of ticks great enough to cause significant blood loss;
 
ticks could, however, play a role in the transmission of blood
borne bovine diseases, such as babesiosis, anaplasmosis, heart
water, and trypanosome infection.
 

We observed a small assortment of skin lesions on cattle, In
cluding seven females with warts, six of them involving the
 
udder. In one case, the udder was rendered non-functlonal be
cause of the profusion of warts obliterating the teats and pre
cluding milking or nursing. There were also six cases of what
 
are known in Kreole as "gal", which are nodular or plaque-like
 
epithelial thickenings. These lesions may be atypical fibromas,
 
warts, some kind of infectious (fungal or bacterial) dermatitis,
 
sarcoptic or psoroptic mange, or a combination of these condi
tions. They were generally not troublesome to the affected
 
cattle.
 

b. Reproductive System: Twelve of the thirty-seven sexually ma
ture females (32%) had vesicular vaginitis at one or more phy
sical examinations. The biological significance of this vaginal
 
lesion in Haiti is unknown. In North America, such lesions are
 
associated with Ureaplasma species or infectious bovine rhino
tracheitis virus (IBRV) infection, both of which cause signifi
cant reductions in fertility of affected females. There were 
also a few cases of vulvar dermatitis, a few teat lesions and two 
cases of mastitis. 

Two of seventeen males had signs of orchitis or epididymitis, the
 
most common causes of which are infections of Brucella abortus,
 
Tritrichomonas foetus, or Vibrium foetus. The cause in these
 
animals was not determined. It would be useful to ascertain the
 
cause of the problem in Haitian bulls, because such diseases
 
cause considerable infertility, both in the affected bulls and
 
possibly in females bred by them. Three young males (under one
 
year) had abnormally small or undescended testes, which could
 
represent either nutritional deficiencies or developmental anoma
lies.
 

c. Digestive System: Three animals had a few oral ulcers, which
 
are typically a non-specific response to trauma of foraget or a
 
result of poor nutritional status. (Oral ulcers can also be as
sociated with certain infectious diseases, but in such cases,
 
they are more plentiful, and there are other signs and lesions of
 
the diseases, none of which were observed here.) Three females
 
had either diarrhea or bloody feces, and one had tapeworm seg
ments observed in its feces. No cause for the diarrhea or bloody
 
feces was determined, but given the lack of fever and other
 
signs, internal parasitism was suspected.
 

d. General & Miscelianeous: The average weight for- non-pregnant,
 
mature female cattle over the course of the study was 639 pounds.
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The body condition of the seventeen male cattle was fair or bet
ter in all but two animals, which were exceptionally thin. One
 
male from the HAS farm, which was noted throughout our study to
 
be in poor condition, later had a laboratory diagnosis of
 

babesiosis. This tick-transmitted disease can cause anemia, an
 

enlarged spleen, and eventual poor body condition with reduced
 
fertility.
 

There were five exceptionally thin females, one of which had con
current diarrhea and one with vesicular vaginitis. In general,
 
the rest of the females were in fair body condition.
 

Conjunctival color was an unreliable method of determining hema
toc-it (anemia) in cattle; there were no significant differences
 
in the mean hematocrits of the three grades (white, pale pink,
 
pink). Values in cattle across the whole study averaged 30, with
 
a range of 21 - 40.
 

3. Summary of Physical Examinations
 

a. Goats: Goats have a reputation for being physiologically
 
tough in the harsh Haitian environment. Indeed, only three of
 
the sixty-five goats examined were classified as exceptionally
 
thin. The absence of ticks, a solitary case of lice, relatively
 
few obvious skin problems, and the absence of leg, foot or joint
 
disease also support this reputation. In addition, male goats
 
had no discernible reproductive disorders.
 

Conversely, exfoliative dermatitis (dandruff) was observed in 28%
 
of the goats. While not directly important, this could be a sign
 
of some underlying nutritional deficiency. (We did not observe
 
any differences in serum or hair levels of the evaluated minerals
 
or vitamins in these goats as compared to other goats.) The most
 
severe anemias noted were in goats, and diarrhea was noted In a
 
few goats -- these signs suggest moderate to severe gastroenteric
 
parasitism.
 

Kid deaths, likely secondary to malnutrition, parasitism, or bac
terial enteritis, were reported in 16% of goat parturitions.
 
Abortions and stillbirths, though reported, were not of high
 
enough incidence to be considered catastrophic. Goats appear to
 
have greater lato gestational and early neonatal losses than do
 
cattle. Once a goat matures, it seems to fare reasonably well,
 
though it still may suffer from parasitic and/or nutritional
 
disease.
 

The possibility of ringworm and sore mouth in goats also exists
 
(confirmation is needed). If present, they could be a signifi
cant problem in any attempt at large herd management of goats.
 
Mastitis and teat lesions were prd'sent, though seemingly not a.
 
widespread problem.
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b. Cattle: The cattle in this study were generally in fair body
 
condition, given their very limited feed resources. Foot, leg,
 
and Joint problems were negligible. On the other hand, ticks,
 
warts, and other poorly-defined skin conditions ("gal") were com
mon to cattle, and the metal ear tags were more irritating than
 
expected.
 

The presence of orchitis/epididymitis in the males and vesicular
 
vaginitis in the females raised the possibility of infectious
 
reproductive disease in the cattle of this region. Identifica
tion of the cause of the reproductive lesions and their effect on
 
reproduction remains to be done. It is noteworthy that we had no
 
reports of abortions or stillbirths in cattle. Hence, if there
 
are infectious diseases causing infertility, they are doing so
 
very early: at coitus, during fertilization or implantation, or
 
early in the embryonic stages of gestation.
 

The few cases of diarrhea or bloody feces were probably due to
 
internal parasitism. Mastktis and teat lesions were present,
 
though apparently not a widespread problem. Overall, catas
trophic disease in cattle was rare, but there was ample evidence
 
of diseases capable of causing serious economic losses. (The
 
diagnosis of babesiosis in one of the HAS animals, while not oc
curring as part of our study, certainly deserves mention in this
 
context.)
 

D. WHITE BLOOD CELL COUNTS AND HEMATOCRITS
 

The blood values found in this study were compared with normal
 
values reported for cattle and goats in the United States (Merck
 
1985):
 

Table 3 Normal Values for Hemtocrits (PCV) and white Blood Cll Counts 

VBC PCV BASOPHILS EOSINOPHILS BA CELLS NETPHILS L'NIfM OOCYTES 
(10CU m) (3) S) () (3) (%) (3) () 

GOATS 4-13 22-38 0-2 3-8 rare 30-48 50-70 1-4 
CATTLE 4-12 24-A6 0-2 2-20 0-2 15-45 46-75 2-7 

We presume that certain values could differ in Haitian cattle and
 
goats due to differences in climate, nutrition, and genetics. We
 
therefore have considered only the extreme values (high or low)
 
to be of biological significance. The percentages of animals
 
with low hematocrits and abnormally low or high total WBC counts
 
are summarized in Table 4.
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Table 4: Evalutlon of Hmatology by Supling Period 

lit Period 2d Period I 3rd Period 4th Period
I I I 

LOV HIGH L I ,LOY HIGH ,OV I LOV HIGH Lo LOg HIGH Log
Pv vb I VBC VBCI PY VBC UBCI C VEC VaC 

I I18 
GOATS 42 27% 25, 35% 5% 551 33% 87% 0% 73% 57% 0% 
CATTLE 22% 5% 2% 18% 0% 18% 195 3e% 051 17% 22% 0% 

I I I 

Lw PCV s 24% or less for gats, 26% or less for cattle.
bHigh VBCa above 13,000 for goats, above 1,000 for cattle. 
eLow WC below 4,000 for goats, below 4000 for cattle. 

These values indicate that goats had low hematocrits about 43% of
 
the time, while cattle had low hematocrits about 19% of the time.
 
Low hematocrits are usuall_ associated with parasitism (internal
 
or external) or blood loss from some other cause. Iron defi
ciency can cause anemia in young ruminants, but the high Fe
 
levels in soil and forage in this region preclude this in these
 
animals.
 

Low total WBC counts were rare for goats and uncommon for cattle.
 
Low counts are usually associated with major physiological stress
 
caused by infectious or toxicological agents, severe parasitism,
 
or nutritional deficiencies. High counts were noted an average
 
of 40% of the time In goats and about 15% of the time in cattle,
 
with the highest incidence in the third sampling period. High
 
counts can be caused by parasitic, bacterial, viral, or fungal
 
infection or by excitement. Only 12% of the high goat counts and
 
29% of the high cattle counts were in the range that could be
 
possibly attributed solely to excitement (within 1000 cells of
 
the upper limit of the normal range).
 

Differential WBC counts were done on smears chosen randomly from
 
all samplings. Based on comparison with normal values, 19% of
 
the goats and 3% of the cattle had abnormally high eosinophil
 
counts (eosinophilia). Eosinophilia is associated with parasi
tism or allergic diseases. Given that no clinical signs of al
lergic disease were-noted, it is probable that the eosinophilia
 
was related to parasitism. The only other frequent abnormality
 
was an increased number of monocytes (monocytosis) in 25% of the
 
goats and 10% of the cattle. Monocytosis usually indicates
 
chronic infectious, parasitic, or neoplastic disease. Again,
 
parasitism is suspected as the cause.
 

In summary, the goats had over twice the incidence of low hemato
orits, high total WBC counts, and monocytosis than did cattle,
 
and a much greater incidence of eosinophilia. These hematologic
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changes are consistent with parasitism, strongly suggesting that
 
the goats of this area are more severely affected by parasitism
 
than are the cattle.
 

For complete results of hematocrits and total WBC counts, see
 
appendix F.
 

E. SELECTED MINERAL AND VITAMIN ANALYSES
 

1. Serum
 

Tables 5 and 6 list the mean serum levels of selected minerals
 
and vitamins in goats and cattle in this study, along with the
 
minimal acceptable concentrations (MAC) of each. Because MAC
 
serum values for goats are not available, cattle MAC serum values
 
are used for comparison with values observed in goats in this
 
study. See appendix G for .complete results of serum analysis.
 

Table 5: 	 Mean and Minimal Acceptable Mineral and Vitamin Serum
 
Levels of Goats
 

Overall 
Mean Mean Serum Levels by Period MAC 

Nutrient Serum Level 1 2 3 4 For Cattle 

Ca (mg/dl) 11.7 13.7 11.8 10.3 10.0 8.0a
 

a
 
P (mg/dl) 4.78 6.08 6.42 2.46 2.37 4.50


Mg (mg/dl) 3.90 3.67 3.79 4.18 4.17 .O0 a
 

Fe (ug/dl) 281 276 274 249 229 9 0 a
 

Se (ug/ml) .35 0.36 0.32 0.38 0.34. 0.03a
 

Zn (ug/dl) 119 122 112 130 117 6 0a
 

b
 
Vit A (ug/dl) 28.5 26.4 27.3 29.5 33.0 20.0


°
 Vit E (ug/dl) 68 105 94 38 37 	 70
 

aMcDowell at al., 1983. (Nomenclature "Critical Serum Levels"
 

bchanged to "Minimal Acceptable Concentrations (MAC)*.)

Merck Veterinary Kanual, 1979.
 

0 Norton & McCarthy, 1986.
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Table 6: 	 Mean and Minimal Acceptable Mineral and Vitamin Serum Levels
 
of Cattle
 

Overall
 
Mean Mean Serum Levels by Period MAC
 

Nutrient Serum Level 1 2 3 4 For Cattle
 

Ca (mg/dl) L3.0 15.8 12.0 11.7 11.2 8a
 

4.5a
 P (mg/dl) 4.47 5.04 5.66 2.72 3.08 


Mg (mg/dl) 3.96 3.93 3.81 4.06 4.16 1-2 a
 

Fe (ug/dl) 264 245 292 266' 258 89a
 

So (ug/ml) 0.38 0.35 0.36 0.41 0.36 0 .0 3 a
 

a
137 145 152 60-80
Zn (ug/di) 145 1-47 


Vit A (ug/dl) 27.7 26.0 26.2 31.5 30.7 2 0 .0 b
 

Vit E (ug/dl) 132 161 158 84 81 70a
 

aMcDowell 	et al., 1983. (Nomenclature "Critical Serum Levels"
 

bchanged to "Minimal Acceptable Concentrations (MAC)".)
 
Merck Veterinary Manual, 1979.
CNorton & 	McCarthy, 1986.
 

a. Phosphorus: Based on the overall mean for all four sampling

points, cattle and goat serum P levels were very close to the
 
minimal acceptable serum levels. On the basis of individual sam
piing points, however, mean levels for both cattle and goats were
 
below critical levels in the third and fourth samplings, and many
 
individual animals (23% of cattle, 21% of goats) were also below
 
critical levels in the first and second samplings. This indi
cates a generalized phosphorus deficiency, particularly severe in
 
the rainy season (third and fourth samplings).
 

The following trends in serum P levels were noted:
 

I) As would be expected (Underwood 1981), mean serum phos
phorus levels in young animals were higher than those in
 
mature animals. It is likely that those animals that are
 
still nursing receive sufficient P in milk.
 

Serum Phospharus (mg/dl)
 

Young goats (<6 mo.) 7.70
 
Adult goats (>6 Mo.) 4.22
 
Young cattle (<12 mo.) 5.87
 
Adult cattle (>12 mo.) 4.22
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ii) Overall serum P levels were lower in goats that kidded
 
during the study than in goats that did not kid (4.27 Vs.
 
5.20 mg/dl). This could be due to the depletion during
 
gestation of P stored in body tissues. There was only a
 
slight difference between cattle that did and did not calve
 
(4.26 and 4.50 mg/dl, respectively), possibly indicating
 
greater stored P in cattle.
 

11i) In 68% of the goats that kidded (n a 19), levels rose
 
after parturition. Although the mean P rise was only from
 
4.35 to 4.53 mg/dl, it included five animals with a very
 
large mean P decrease (6.24 to 2.52 mg/dI). Physical
 
examination and laboratory analyses revealed nothing else
 
noteworthy about those five animals. If those animals, and
 
an additional one whose P level did not change, are ex
cluded, the mean P rise was from 3.67 to 5.24 mg/dl. The
 
tendency for serum P to rise after parturition was also
 
noted in cattle, though there were not enough calvings
 
during the course of ther project to adequately evaluate
 
this (a P rise in 5 out of 6 parturitions).
 

b. Vitamin E: Mean serum vitamin E levels in cattle were ade
quate at all sampling points, yet 27% of the cattle showed inade
quate levels in at least one sampling. For goats, levels were
 
adequate in the first two samplings, but fell to only half of the
 
critical level in the third and fourth samplings. Overall, 76%
 
of the goats had a low serum E level at some point.
 

c. Vitamin A: Mean serum vitamin A levels were adequate for both
 
species at all samplings, but some animals (23% of goats; 31% of
 
cattle) showed low levels in at least one sampling. Levels did
 
not appear to be correlated with reproductive performance, repro
ductive status, or sampling period. Low A levels in goats are
 
comparatively more serious than the identical levels in cattle,
 
because goats have very little beta-carotene in their blood to
 
convert to A (Bondi and Sklan, 1984).
 

d. Iron: Mean Fe levels were well above the critical level, and
 
bordered on the upper end of the normal range of 89 - 270 vg/dI 
(McDowell, L.R., personal communication). Many animals (59% of 
goats and 44% of cattle) had abnormally high levels at some point 
during the year. 

e. Other Minerals: Mean and individual serum levels of Ca, Mg,
 
Zn, and Se were well above critical levels.
 

2. Hair
 

Hair mineral values have varied widely in past studies, both
 
within and between the different studies. Hair mineral levels
 
are reported to be affected not only by an animal's dietary in
take, but also by season, breed, age, hair color, body location,
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gender, and genetic background (Combs et al., 1982). In our
 
study, no statistically significant differences in hair mineral
 
values due to hair color were noted. Given the variables, hair
 
analyses 	are not precise indicators of an animal's overall
 
mineral status. They may, however, be of value in evaluating
 
zinc and 	selenium intake (Combs et al., 1982).
 

Comparison of values found in this study with the range of values
 
found in 	other studies may be useful. Mean values are listed in
 
Tables 7 	and 8. (See appendix G for complete results of hair
 
analysis.)
 

a. 	Zinc: Zn hair levels were much higher in cattle than in goats
 
(219 ppm vs. 82 ppm). This could be due to the positive corre
lation between hair stiffness and hair zinc concentrations
 
(Miller et al. 1965), as bovine switch hair is stiffer and
 
coarser than goat tail hair. The mean hair zinc level in cattle
 
in this study was within the range reported in other studies;
 
mean level in goats was much lower than the only other reported
 
value.
 

b. Selenium: Se levels were much lower in cattle hair than in
 
goat hair (.31 ppm and 1.18 ppm respectively). Hidiroglou et al.
 
(1968) reported that cows with hair Se concentrations between .06
 
and .23 ppm produced cows with white muscle disease, while calves
 
with concentrations greater than .25 ppm were free of white mus
cle disease. Hair selenium concentrations in both cattle and
 
goats in this study were above the .25 ppm level. They were both
 
also well below the concentration of 5 to 10 ppm reported by
 
Olson (1969) to indicate Se toxicity.
 

Table 7: 	Hair Mineral Concentrations in Haitian Goats and Concentra
tions Reported in Other Studies
 

Previously
 
Reported Valuesa
Mean Haitian Goat Values 


Mineral , (0m) (Ppm)
 

Ca 2395 	 1605
 

P 	 343 279
 

Mg 	 205 264
 

Fe 36 	 20
 

Se .18 	 --

Zn 	 82 128
 

aCombs, D.K. Dept. of Dairy Sol. 'University of Wise., Madison.
 

Personal 	communication.
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Table 8: 	Hair Mineral Concentrations in Haitian Cattle and
 
Concentrations Reported in Other Studies
 

Previously
 
Reported Valuesa
Mean Haitian Cattle Values 


Mineral (Ppm) (mom)
 

Ca 	 590 265 -- 3,208 

P 	 38 190-- 516
 

Mg 	 60 114 -- 270 

Fe 	 11 29-- 70
 

Se 	 0.31 0.06 -- 1O.00 

Zn 	 219 122 -- 342 

aCombs, D.K. Dept. of Dairy Soi. University of Wisc., Madison.
 

Personal 	communication.
 

3. Forage
 

Forage samples were analyzed for mineral content and classified
 
on the basis of accessibility to goats and cattle at the dif
ferent sampling points. (See appendix H.) Table 10 compares mean
 
mineral concentrations of cattle forages of high and medium ac
cessibility at each sampling period with recommended dietary
 
mineral requirements for cattle. Table 9 makes the same compari
son for goats. Sheep-mineral requirements, which are similar to
 
goat requirements (Haenlein 1980), are used due to the unavail
ability of such figures for goats. Forage levels listed in these
 
tables do not represent the actual daily nutrient intake of the
 
livestock, but rather the nutrient levels in the feeds which make
 
up the majority of their diet.
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Table 9: Comparison of High- and Medium-Access Haitian Goat Forages
 
with Recommended Sheep Mineral Requirements
 

Mean Forage Levels by Period
 
Dietary Requirementsa
1 2 3 4 


Ca (L) 1.00 1.11 0.54 0.50 .21 - 52
 

P (%) 0.07 0.09 0.06 0.06 .16 - .37
 

Mg (%) 0.15 0.15 0.21 0.14 .04 - .08
 

Fe (ppm) 252 383 252 262 30 - 50
 

Mineral 


S. (ppm) 0.15 0.11 0.20 0.25 0.1 

Zn (ppm) 79 61 49 49 35 - SO 

aNRC (1975). All values are expressed as concentrations in dry 

matter.
 

Table 1O: 	 Comparison of High- and Medium-Access Haitian Cattle
 
Forages with Recommended Cattle Mineral Requirements
 

Mean Forage Levels by Period
 
3 4 Dietary RequirementMineral 1 2 s
 

Ca (%) 0.81 .85 0.53 0.56 .22
 

P (%) 0.07 0.07 0.06 0.08 .20
 

Mg (S) 0,13 0.14 0.20 0.17 .10
 

Fe (ppm) 271 427 215 311 20
 

Se (ppm) 0.19 0.13 0.27 0.20 0.1
 

Zn (ppm) 87 58 34 71 40
 

aRequirements for Ca and P from NRC (1976). Requirements for other
 

minerals from NRC (1983). All values are expressed as concentrations
 
in dry matter.
 

a. Calcium & Phosphorus. The data clearly demonstrate very high
 
forage calcium levels and persistently low forage phosphorus
 
levels.
 

There is an absolute phosphorus deficiency in the available
 
forages (only 30-40% of requirements for cattle and 16-56% for
 
goats). Overt symptoms of. P deficiency, such as poor growth,
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impaired reproductive performance, pica, and bone abnormalities
 
are generally noted In ruminants when the P concentration In
 
forages declines to 0.10 - 0.15% in the dry matter (Reid and
 
Horvath, 1980). All but two individual forage samples in this
 
study had P levels below that -- the exceptions were okra leaves
 
at 0.2% P and "balb" (Sida spp.) at 0.13% P.
 

Forages had an abnormally high calcium/ phosphorus ratio:
 

Mean Ca/P Ratios by Period
 

1 23 4 

Cattle 11.8:1 12.1:1 8.8:1 7.0:1
 

Goats 14.3:1 L2.3:1 9.0:1 8.3:1
 

A Ca/P ratio of 1:1 to 2:1 is recommended, with a close ratio
 
most critical if P intake is marginal or low (McDowell et al.,
 
1984), as is the case here. Ratios above 7:1 can affect growth
 
rate, reproductive efficiency, and lactation in both cattle and
 
goats (Scott 1986). All individual forages tested here (appendix
 
J) also had adequate to high calcium levels and marginal to low
 
phosphorus levels.
 

b. Selenium: Mean forage Se levels were adequate for both species
 
in all sampling periods. There were a few forage species which
 
were deficient at one sampling and not at others; there were no
 
discernible trends by location or time of year. Even though mean
 
forage selenium levels were adequate, and serum Se levels reflect
 
th's, serum vitamin E levels indicate that E intake may frequent
ly be marginal or deficient. The nutritional interrelationship
 
between Se and vitamin E is complex and not fully understood, but
 
dietary alterations of one may change the requirement for the
 
other (Ammerman et al., 1978). Since both E and Se are necessary
 
to avoid clinical diseases associated with deficiencies of both
 
elements, it is possible that an animal whose vitamin E intake is
 
low could show a Se deficiency even when Se intake is adequate.
 

a. Zinc: Forage zinc levels were usually adequate, but bloavalia
bility of zinc is reduced by high dietary levels of calcium,
 
chromium, copper, iron and cadmium (Underwood 1977). Our ana
lyses showed high forage levels of calcium and iron; hence, there
 
Is a possibility that functional zinc deficiency may occur In
 
some animals even though forage zinc levels appear adequate.
 
(This was not apparent in serum levels.)
 

d. Iron: Forage iron levels were extremely high: eleven to
 
twenty-one times the dietary requirement for cattle, and eight to
 
thirteen times the requirement for goats. The Fe levels, though
 
high, were well below the maximum tolerable level of 1000 ppm
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(McDowell et al., 1983). Nevertheless, excess Fe may interfere
 
with metabolism of Zn (Underwood 1977) and P (McDowell et alo,
 
1978).
 

e. Magnesium: Forage magnesium levels were adequate for cattle,
 
and for goats were over twice the dietary requirement.
 

For complete results of forage analysis and for translations of
 
forage names, see appendix H.
 

4. Soils
 

The soils of the lower Artibonite Valley are classified as Eutric
 
Fluvisols by the FAO/UNESCO Soil Map of the World (1972). This
 
is equivalent to Eutric Fluvents by the USDA Soil Taxonomy system
 
(Dent 1980) and indicates that they are potentially productive
 
alluvial soils, occasionally limited by seasonal flooding. Only
 
two of the soils sampled in our study were subject to periodic
 
flooding from the Artibonite River.
 

Analysis of these soils indicates that they are relatively far
tile, have a basic reaction, contain free carbonates, and are
 
relatively high in organic matter (Table 11). The extraction
 
procedure used provides an index of the availability of elements
 
to crops such as corn, sorghum, grasses and beans. The mean
 
values for all elements evaluated were in the medium, or marginal
 
to high categories. Crops grown on soils whose element levels
 
are in the marginal and medium ranges will generally show re
sponse to inputs of those elements. (For complete soil test re
sults and descriptions of soil samples, see appendix 1.)
 

Note that a two-part calibration table is required for phosphorus
 
because the ICP-OES technique measures organically bound P as
 
well as inorganic forms (Soltanpour et al., 1979). The
 
organically bound P is not as readily available to plants as the
 
inorganic; therefore, as the organic matter content increases,
 
the upper limit of each calibration category is increased as
 
well.
 

When the range of values for each element is observed, P and Zn
 
are found to be low in 26% and 34% of thu soils, respectively
 
(Table 12). In addition, 45% of the soils fall in the medium
 
range for P, and 21% fall in the marginal range for Zn. This
 
indicates that a total of 71% of the soils can be expected to
 
respond to P fertilizer and 55% of the soils will likely respond
 
to applied Zn when cropped to corn, sorghum, grasses, or beans.
 

When the soils are sorted by sampling period, the mean and median
 
values for P (Table 13) and Zn (Table 14) are both lower in the
 
second period and higher in the third period. Accordingly, there
 
is a trend for both P and Zn to have a larger percentage test low
 
to medium, or marginal, during the second period and to have a
 
larger percentage test high to very high during the third period.
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Table 11 Average values of soil analysts
 

SAMPLING
 

PERIOD P K Ca Ag tin Zn Fe Cu PH O.. 
. ................ pp........................ .. .... .%

1 19.0 273.8 426.6 47.4 19.9 2.4 24.6 10.3 7.6 4.1 
2 6.6 209.3 421.3 50.0 19.4 1.3 21.4 14.4 7.8 3.6 
3 30.9 373.5 401.3 67.0 9.1 5.8 33.4 16.1 8.2 4.3 
4 16.6 267.2 400.3 53.2 7.9 2.7 21.2 13.6 8.4 3.6 
OVERALL 18.1 278.1 414.5 53.3 15.0 2.9 25.0 13.2 7.9 3.9 

CALIBRATION VALUSa 
.......
... c. 

uv 0-60 LOuV 0.0-1.8 0.0-0.9 0.0-2.0 0.0-oS 
HIDIUN 60-120 M INAL --- 1.0-1.5 2.1-4.0 
HIGH )120 HIGH >1.8 >1.5 >4.0 )0.5 

SCALIBRATION VAUJ 

Wink utter 0-2.5 Oranic utter >2.5% 

LOg 0-5 LOV 0-6 
MtIIU 6-9 1I0WI 7-14 
HIGH 10-13 HIGH 15-22 
VERT HIGH >13 VERY HIGH )22 

Soltanpour and Schvab (1977) 

Table 12: Percentage of samples in P and Zn calibration categories 

e---P---- Zn--------

LOU MEDIUM HIGH VERY HIGH LOW MARGINAL HIGH
 

----- --- -- %--- -- -- ----- -- -- %- - - - 

26 45 8 21 34 21 45 
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Table 13: Soil phosphorus values by sampling period
 

SAMPLING
 
PERIOD MEAN MEDIAN RANGE LOW MEDIUM HIGH VERY HIGH
 
-----.--------ppm --------------
----------- %-------------
1 19.0 9.0 5.4-89.7 39 31 15 15
 
2 6.6 6.5 0.7-11.5 33 67 ....
 
3 30.9 23.4 2.5-86.8 12.5 25 12.5 50
 
4 16.6 9.6 2.5-54.7 13 62 -- 25 

Table 14: Soil zinc values by sampling period
 

PERIOD MEAN MEDIAN RANGE LOW MARGINAL HIGH
 
....-------- p- ------------------7-%--------ppm 
1 2.4 1.3 0.4- 8.5 31 23 46 
2 1.3 1.0 0.5- 3.3 45 33 22 
3 5.8 3.5 0.9-14.8 13 25 82
 
4 2.7 1.4 0.3-12.3 50 -- 50 

When the soils are sorted by cropping practice into cropped, pas
ture, and fallow/scrub land categories, there are differences in
 
the mean values for P, Zn, and organic matter (Tables 15, 16, and
 
17), with the fallow/scrub samples having the highest values in
 
each test. The cropped and fallow/scrub samples both exhibit a
 
very wide range in values for each test, although the medians are
 
not so dissimilar. This indicates a great deal of variability in
 
either the soil or the soil management techniques within each
 
category. Nevertheless, in these two management categories, 71
74% of the soils would be expected to respond to added P, and 58s%
 
to added Zn.
 

The pasture category is unique in that it is represented by only
 
five samples, and four of these are from the HAS pastures that
 
are fertilized regularly. The differences in the calibration
 
categories for this group should be viewed with this in mind.
 

Table 15: Soil phosphorus values by cropping practice
 

PRACTICE MEAN MEDIAN RANGE LOW MEDIUM HIGH VERY HIGH 
- --------- ppm----------- --------------%--------------

CROPPED 17.4 9.2 1.4-86.8 32 42 10 16 
FALLOW/SCRUB 20.2 9.8 2.4-89.7 21 50 8 21 
PASTURE 14.4 9.9 0.7-30.1 20 40 -- 40 
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Table 16: 	 Soil zinc values by cropping practice
 

PRACTICE MEAN MEDIAN 
 RANGE LOW MARGINAL HIGH
 
S---------ppM 


CROPPED 2.2 1.1 0.5-10.2 32 26 42
 
FALLOW/SCRUB 4.3 1.8 0.3-L4.8 43 I5 42
 
PASTURE 2.0 
 1.6 0.6-	3.8 20 20 60
 

Table 17: 	 Soil organic matter content
 
by cropping practice
 

PRACTICE MEAN MEDIAN RANGE
 

CROPPED 
 3.8 3.8 1.7- 5.8
 
FALLOW/SCRUB. 4.2 
 4.2 0.6-10.5
 
PASTURE 3.6 4.3 
 1.7- 5.1
 

Of the other elements analyzed, all tested high with the fol
lowing exceptions:
 

a. Three soils tested medium in K: one pasture sample in
 
the first sampling and two scrub land samples in the
 
fourth sampling..
 

b. The mean value for Mg was 53.3 ppm, but the range was

8.9 to 151.6 ppm. Since no calibration table is available
 
for this element, it is not possible to determine how many

of the soils would respond to Mg, but it is to be expected

that a crop might benefit from added Mg when the 
test
 
level ie in the lower end of the range. This is especial
ly true in 	soils that are high in Ca, 
as these soils are.
 

As soil pH 	rises, availability and plant uptake of Fe, Mn, Zn,

Cu, and Co 	decrease, and Mo and Se concentrations increase
 
(McDowell et al., 1983). 
 High pH also decreases P availability

in soil, because of the formation of basic calcium phosphates. A

low availability of soil 
P may be due more to this factor than to
 
actual soil P levels (Reid and Horvath, 1980).
 

Soil pH shows a trend to 
higher values during the third and four
th samplings, probably due 
to active dissolution of the car
bonates during the rainy 
season. This increase in pH would be
 
expected to 
further reduce the availability of P and Zn to
 
growing plants to 
levels below those indicated by the extraction
 
procedure.
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5. The Relationship of Mineral/Vitamin Nutrition to Reproduction
 

a. Calcium and phosphorus: There was a clear and consistent
 
phosphorus deficiency in forages, and a P deficiency in serum
 
that was especially severe In the third and fourth samplings
 
(corresponding with the rainy season). Absolute phosphorus defi
ciency can cause bone and joint disease, anorexia and weight
 
loss, pica, and lack of ovulation and estrus (McDowell et al.,
 
1983; Church and Pond, 1982). We calculated a 26 month calving
 
interval, which suggests that cattle could be going through long
 
periods (post-parturition and post-lactational) of phosphorus
 
deficiency anestrus. This hypothesis is supported by similar
 
circumstances noted in other tropical areas (McDowell et al.,
 
1984).
 

High dietary calcium levels accentuate the phosphorus deficiency
 
by creating large Ca/P ratios. Ratios over 7:1 in ruminant diet
 
cause decreased feed efficiency, milk production, and fertility,
 
especially in the face of an absolute P deficiency. In this
 
study, there were no mean forage ratios below 7:1.
 

b. Vitamin E and selenium: On the basis of serum vitamin E
 
levels, three quarters of the goats and a quarter of the cattle
 
appeared to be deficient in vitamin E for part of the year. The
 
deficiency was more widespread and more severe for both species
 
In the rainy season (third and fourth sampling points); almost
 
all goats showed deficient serum levels then.
 

Vitamin E deficiency, though not itself responsible for reproduc
tive failure in ruminants (Merck 1973), is very closely linked
 
with selenium, a deficiency of which can cause nutritional muscu
lar dystrophy, reduced growth, embryonic mortality, and retained
 
placenta (McDowell 1983). It has often been presumed by live
stock workers in Haiti that animals here suffer from Se defi
ciency. It has been the experience of some workers that dairy
 
cows that had not previously responded to Estramate (prostaglan
din analog) given for estrus synchronization, did respond after
 
being given injectable Se/vitamin E. Since Se levels appear
 
adequate, it is likely that the response was due to the increase
 
in vitamin E.
 

c. Vitamin A: On the basis of serum vitamin A levels, approxi
mately a quarter of the goats and a third of the cattle appeared
 
to be deficient in vitamin A for at least one part of the year.
 
Vitamin A deficiencies can be caused by heavy infestation of in
ternal parasites, even in the presence of adequate forage caro
tene levels (JLA 1983). Vitamin A deficiency can cause reproduc
tive problems including male infertility, abortions, and birth of
 
weak or abnormal offspring (Church and Pond, 1982).
 

d. Zinc: The possibility of zinc deficiency was suggested by 
borderline forage zinc levels and goat hair zinc levels well be
low the previously reported levels. Marginal or low-normal 7 
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forage zinc concentrations may represent a true physiological
 
deficiency of zinc in the presence of the high forage and serum
 
Ca and Fe concentrations found here, as high levels of Ca and Fe
 
impair Zn absorption, transport, and use (Underwood, 1977). We
 
observed retarded development of male gonads in bull calves and
 
skin dryness in goats -- these signs suggest, but are not defini
tive for, a possible zinc deficiency. This study neither estab
lished nor ruled out a functional or absolute zinc deficiency.
 
e. Iron: The high iron levels in forage and serum, though not
 
toxic, could be antagonistic to other minerals (e.g. P and Zn),
 
deficiencies of which can adversely affect reproduction.
 

f. Other minerals: This study did not examine other minerals,
 
such as iodine, manganese, or copper, that are known to have im
paired absorption due to high dietary calcium.
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IV. Conclusions
 

Prior observations and reports suggested that mineral and/or
 
vitamin-deficiencies might be a major cause of the poor reproduc
tive performance in the cattle and goats of Haiti's Artibonite
 
Valley. The goal of this project was to provide a way to improve
 
the reproductive performance by ascertaining if selected minerals
 
or vitamins are deficient, and then proposing an appropriate sup
plement to correct identified deficiencies or imbalances. The
 
study resulted in the following conclusions:
 

i. The soils and forages of this area are deficient in phos
phorus, resulting in a general P deficiency in animals. The de
ficiency is severe enough to cause major impaipment of reproduc
tive performance.
 

2. The soils of this area have a high calcium content, resulting
 
in very high forage calciqm levels. The high Ca levels in con
junction with the low P levels result in an extremely wide Ca/P
 
ratio in animal forages, which itself reduces productivity and
 
reproductive efficiency.
 

3. Although mean serum levels of vitamin E were adequate in cat
tle in all four samplings and in goats in the first two
 
samplings, levels in individual animals indicate that 27% of the
 
cattle and 76% of the goats were deficient in E for at least part
 
of the year. Deficiencies occurred at all sampling points, but
 
were more widespread and severe in. the rainy season.
 

4. Selenium levels are adequate in forages and serum for both
 
cattle and goats.
 

5. Mean serum vitamin A levels of goats and cattle were adequate.
 
Nevertheless, a significant number of animals (3L% of cattle, 23%
 
of goats) had serum A levels below the critical level at one or
 
more sampling points, indicating a periodic A deficiency.
 

6. Half of the soils had low or marginal zinc levels, and forage
 
levels were occasionally marginal, but there were no low serum
 
zinc levels in cattle or goats. This study neither established
 
nor ruled out a functional or absolute zinc deficiency.
 

7. Forage iron levels, though not toxic, are high enough that
 
they could be antagonistic to other minerale, specifically
 
Zn and P.
 

8. Magnesium levels are sufficient in soil, forage, and serum.
 

9. There is evidence of vaginal and testicular disease in cattle,
 
but not in goats.
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L0. We did not find evidence of catastrophic disease In the cat
tle or goats. Nevertheless, they have a myriad of health pro
blems. Cattle in this study suffered from internal and external
 
parasitism, malnutrition, mastitis, various skin conditions, and
 
possibly reproductive disease. Goats in this study suffered from
 
internal and external parasitism, diarrhea, malnutrition, anemia,
 
mastitis, abortions, stillbirths, neonatal deaths, and possibly
 
sore mouth and ringworm. Although farmers may perceive their
 
animals as generally healthy, the problems are of sufficient in
cidence and seriousness to have a definite adverse effect on ani
mal performance.
 

11. The management practices of animal owners do little to en
hance production and reproduction in cattle and goats. This fac
tor cannot be ignored in any attempt to improve livestock perfor
mance.
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V. RECOMMENDATIONS
 

One of the major goals of this project was to develop a mineral
 
supplement that would address the mineral needs of the livestock
 
of the Artibonite Valley. It was also thought that some "accumu
lator" plants high in the deficient minerals would be identified,
 
and that these native plants could be promoted as a viable mine
ral supplement.
 

Our findings make it clear that the biggest problem in ruminant
 
mineral nutrition in this area is phosphorus deficiency. This
 
deficiency and the accompanying excess in forage calcium result
 
in a very high Ca/P ratio that further affects production and
 
reproduction.
 

Host commercially available trace mineral supplements are higher
 
in calcium than in phosphorus, making them unsuitable for the
 
animals of this area. Only two individual forage samples, okra
 
leaves and "bal&' (Sida spp.), were found to be moderate P sour
ces with a low Ca content. Yet neither of these plants, even if
 
they were suitable for expanded use, offer enough phosphorus to
 
be a solution to the deficiency in these animals.
 

To raise P to a sufficient level without concurrently raising Ca
 
is not likely to be accomplished by the use of any readily-aval
lable, low-cost mineral supplement. Therefore, no specific mine
ral supplement can be recommended at this time. The solution to
 
the problem is more likely to lie in the P and Ca content of the
 
feeds themselves.
 

One possibility that is both available and of very low cost in
 
this part of Haiti is rice bran with germ and hulls, a byproduct
 
of rice milling. This feedstuff contains .30% Ca and 1.08% P, a
 
Ca/P ratio of 0.28:1 (McDowell et al., 1974). If it were proces
sed and used appropriately, it would contribute to correcting the
 
P deficiency and balancing the wide Ca/P ratio in forages.
 

The authors recognize several problems with the use of this pro
duct and recommend more research be done to assess the value of
 
rice byproducts as feed for ruminants in Haiti. One problem is
 
the abrasiveness of the rice hulls, which can irritate the lining
 
of the rumen if ingested in large quantities or over an extended
 
period of time. Although there are processes which can be used
 
to lessen the severity of this problem, the simplest solution is
 
to remove the hulls from the bran and germ. Hulls do not contri
bute greatly to the P content, and removal of hulls when the rice
 
is milled is a relatively simple proceduro. Another problem with
 
rice bran is its high moisture content, which causes it to become
 
rancid if not used fairly quickly. The problem is accentuated by
 
the current storage method of leaving the bran outside in piles
 
vnprotected from the environment. Another problem at the present
 
time is scarcity. In the face of the shortage of wheat shorts in
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Haiti, rice bran is being used as an alternative feed for pigs.
 
As the number of pigs in Haiti continues to rise, this competi
tion will be an increasingly significant factor.
 

Vitamin A deficiency is usually not expected in animals whose
 
diet consists almost exclusively of green plants. Yet many live
stock workers in Haiti have observed a response when unthrifty
 
animals were given injectable vitamins A & D, possibly because
 
heavy parasite loads were causing A deficiency. We did find
 
vitamin A deficiency in a significant number of animals, and sug
gest the continued use of vitamins A & D in treating animals.
 
Increased efforts to control internal parasites are also strongly
 
recommended.
 

Low serum vitamin E levels make it probable that animals,
 
especially sexually mature animals, will respond to therapeutic
 
treatment with vitamin E. Its continued use is recommended.
 

Continued training in apprqpriate livestock management,
 
especially in nutrition, parasite control, and breeding, would
 
increase the benefit of livestock ownership to the farmer.
 

Research into the cause of the vesicular vaginitis observed in
 
cattle is strongly recommended. While disease identification was
 
outside the scope of this project, it is highly probable that the
 
reproductive disease indicated is a significant constraint to
 
reproductive efficiency.
 

42
 



LITERATURE CITED
 

Allison, L.E. 1965. Organic carbon. In C.A. Black et al.
 
(eds.), Methods of Soil Analysis, Chemical and Microbiological
 
Methods, Agronomy 9 Part I. American Society of Agronomy,
 
Madison, WI. p. 1367-1378.
 

Ammerman, C.B., S.M. Miller and L.R. McDowell. 1978. Selenium
 
in ruminant nutrition. In J.H. Conrad and L.R. McDowell (eds.)
 
Latin American Symposium on Mineral Nutrition Research with
 
Grazing Ruminants. University of Florida, Gainesville.
 

Ashley, Marshall D. 1987. Agroforestry in Haiti / L'Agrosylvi
culture en Haiti. University of Maine Agroforestry Outreach Re
search Project. Port-au-Prince, Haiti.
 

Bondi, A. and D. Sklan. 1984. Vitamin A and carotene in animal
 
nutrition. Prog. in Food and Nutr. Sol. 8:155 - 191.
 

Church, D.C. and W.G. Pond. 1982. Basic Animal Nutrition and
 
Feeding. 2nd edition. Pubi. Church, D.C., Corvallis, Oregon.
 

Combs, D.K., R.D. Goodrich and J.C. Meiske. 1982. Mineral con
centrations in hair as indicators of mineral status: a review.
 
J. Anim. Sal. 54:391.
 

Dent, F.J., 1980. Major production systems and soil related con
straints in Southeast Asia. In M. Drosdoff, H. Zandstra, and
 
W.G. Rockwood (eds.), Priorities for Alleviating Soil Related
 
Constraints to Food Production in the Tropics. International
 
Rice Research Institute, Manila. p. 79-106.
 

Eriksen, John H. and Vincent B. Barrett. 1984. An Assessment of
 
the Livestock Situation in Haiti - Contributions Toward the De
velopment of a Sub-sector Strategy. Ithaca International Ltd.,
 
Ithaca, NY.
 

FAO/UNESCO. 1972. Soil map of the world 1:5,000,000. Vol. III,
 
Rome.
 

Fick, Karl R., Lee R. McDowell, Pamela H. Miles, Nancy S. Wilkin
son, John D. Funk, and Joe H. Conrad. 1979. Methods of Mineral
 
Analysis for Plant and Animal Tissues. 2nd edition. University
 
of Florida, Gainesville.
 

Fisher, D.D., L.L. Wilson, R.M. Leach, and R.W. Scholz. 1985.
 
Switch hair as an indicator of magnesium and copper status in
 
beef cows. Am. J. Vet. Res. 46(11):2235.
 

Guthrie, Sara. 1984. Small Farmer Survey -- Haiti Goat Produc
tion Improvement Program: Preliminary Report. Winrock Interna
tional, Morrilton, Arkansas.
 

43
 



Haenlein, G.F.W. 1980. Mineral nutrition of goats. J. Dairy
 
Sci. 63:1729.
 

Hidiroglou, M., R.B. Carson and G.A. Brossard. 1968. Some as
pects of selenium metabolism in normal and dystrophic sheep.
 

Can. J. Anim. Sci. 48:335.
 

JLA. 1983. Livestock Manual for the Tropics. Jamaica Livestock
 
Association Limited, Kingston, Jamaica.
 

Merck Veterinary Manual. 1973. 4th edition. Merck & Co. Inc.,
 
Rahway, NJ.
 

Merck Veterinary Manual. 1979. 5th edition. Merck & Co. Inc.,
 
Rahway, NJ.
 

Merck Veterinary Manual. 1985. 6th edition. Merck & Co. Inc.,
 
Rahway, NJ.
 

McDowell, L.R., J.H. Conrad and G.L. Ellis. 1984. Soil-plant
 
relationships as determinants of the geographical distribution of
 
trace element-related diseases in animals. Presented at TEMA 5,
 
Aberdeen, Scotland.
 

McDowell, L.R., J.H. Conrad and G.L. Ellis. 1983. Mineral Defi
ciencies and Imbalances and Their Diagnosis. Symposium on Herbi
vore Nutrition in Sub-Tropics and Tropics -- Problems and
 
Prospects. Pretoria, South Africa.
 

McDowell, L.R., J.H. Conrad, G.L. Ellis, and J.K. Loosli. 1983.
 
Minerals For Grazing Ruminants in Tropical Regions. University
 
of Florida, Gainesville.
 

McDowell, L.R., J.H. Conrad, J.E. Thomas, and L.E. Harris. 1974.
 

Latin American Tables of Feed Composition. University of Flo
rida, Gainesville.
 

McDowell, L.R., R.H. Houser and K.R Fick. 1978. Iron, man
ganese, and zinc in ruminant nutrition. In J.H. Conrad and L.R.
 
McDowell (eds.), Latin American Symposium on Mineral Nutrition
 
Research with Grazing Ruminants. University of Florida, Gaines
ville.
 

Miller, U.J., G.W. Powell and W.J. Pitts. 1965. Factors af
fecting zinc content of bovine hair. J. Dairy Sod. 48:1091.
 

Norton, S.A. and F.D. McCarthy. 1986. Use of injectable vitamin
 
E emulsion in ewes and suckling lambs to prevent nutritional mus
cular dystrophy. J. Anim. Sci. 62:497.
 

Olson, O.E. 1969. Selenium as a toxic factor in animal nutri
tion. Proc. Georgia Nutr. Conf. p 68.
 

44
 



Pierre-Noel, Arsene V. 1971. Nomenclature Polyglotte des
 
Plantes Haltiennes et Tropicales. Presses Nationales d'Haitt,
 
Port-au-Prince, Haiti.
 

Reid, R.L. and D.J. Horvath. 1980. Soil chemistry and mineral
 
problems in farm livestock - a review. Anim. Feed Sci. Technol.,
 
5:95.
 

Scott, George E. 1986. The Sheepman's Production Handbook.
 
Sheep Industry Development Program, Inc., Denver, CO.
 

Soltanpour, P.N., and A.P. Schwab. 1977. A new soil test for
 
simultaneous extraction of macro- and micro-nutrients in alkaline
 
soils. Comm. Soil Sol. Plant Anal. 8(3):195.
 

Soltanpour, P.N., S.M. Workman, and A.P. Schwab. 1979. Use of
 
inductively-coupled plasma spectrometry for the simultaneous de
termination of macro- and micro-nutrients in NH 4 HCO3 -DTPA
 

extracts of soils. Soil Sol. Soc. Am. J. 43:75.
 

Underwood, Eric J. 1977. Trace Elements in Human and Animal
 
Nutrition. 4th edition. Academic Press, New York, NY.
 

Underwood, Eric J. 1981. The Mineral Nutrition of Livestock.
 
2nd edition. Commonwealth Agricultural Bureau, London.
 

Uptoff, J.C. 1959. Dictionary of Economic Plants. H.R.
 
Engelmann, New York.
 

45 
 l 



IPPENDIX R. DESCRIPTION OF ANIMLS - CATTLE 

AGE AGE CON- AGE
 
FARM1ER'S NME JAN '86 FIRMED?*
LOCATION E51ID (ALL AGES IN MONTHS) SEX COLOR & MARKINGS REMARKS 
H.A.S. BEEF FARI DROIJIN 49 2 YES 1H.R.S. BEEF FARIM LT BROWN W/ WHITE UNDERNEATHDROUIN BULL CALF; CASTRRTED76

H.l.S. BEEF FARI 185 

NO 120 F CREAM - CHRROLAISZEBUDROUIN COW18 YES 
 F BROWN
H.R.S. BEEF FRR'I OROUIN HEIFER
245 
 NO 48 M
VENNCE DORMEUS DROUIN 552 
CREAII - CHAROLAIS BULLNO 78 F DARK BROWNlIORIUS GENEUS 
 N!O.IN COI; CALF 15 1699
NO 72 F
HORIUS GENEUS DRIJJIN 

553 WHITE WITH GREY SPECKS COw551 0 NO 60 F 
 BLACK & WHITE
HORIUS GENEUS DROUIN COW; M1OTHER OF 8556555 36 NO 12 M
HORIUS GENEUS BLACK & WHITE
DROUIN BULL CALF
556 
 12 YES M1 
 BLACK & WilTE
GUILENE PHILISTIN DESARMES BULL CRLF; CALF OF 1551
557 96 
 F WHITE W/ RED SPOTS
CONSERVE PHIILISTIN DE5ARMES , COw558 
 NO 54 F
RAYIOND ISAAC 559 
DARK BROWN & WHITE
DESARMES COw
24 YES F
LAPOIIBRE LOUIS RED &WITEHATTE BELLANGER 560 HEIFER
NO
RAYIMO4D 15AAC 42 F OK BROWN - 4iISCARSDESAR11ES REAR RIGITCOX


NO
RAY11OND ISAAC DESRRES 
562 84 F RED; SWAY BACK (DEFORITY) COW; 11OTHER OF 16353 1 YES MI RED & WHITERRYrIOND ISAAC BULL CALF; CALF OF 156UDESARIES 564 
 NO 60 F
NACCIUS NACCI SOLID BROWNiARIN COw


NO
NACCIUS NACCI 
565 60 F REDDISH BEIGE
1IARIN COW566 
 NO 60 F
NRCCIUS NACCI BROWNMERRIN 567 2 Cow
YES IM
OGESTE BERNARD RED; WHITE SPOT ON FOREHEAD BULL CALF; BORNIARIN 568 JFll. 29, 1986NO 48 F 
 RED; WHITE UNDER
MERONE ST FLEURAND 11ARIN HEIFER
569 
 NO 36 F
NELIO NEIL MIARIN 570 

DARK BROWN SOLID HEIFER

NO 18 FESPERRNTR DORCE REDDISH; SCAR BACKBONEIMARIN HEIFER
571 
 NO 10 F 
 WHITE; RED SPOTS
VERSEDIEU DOMINIQUE HEIFER CALF
HRTTE BELLANGER 601 6 
 YES F
VERSEDIEU DOIIlNIQUE HATTE BELLAINGER 603 

SOLID REDDISH HEIFER CALF
6 YES F
HINNOSAINT JOSEPH BROWN; BLACK POINTS
HATTE BELLANGER 604 HEIFER CALF5 YES F BROWNIStV'RED SOLIDVERSEDIEU DOIIINIQUE HRTTE BELLANGER 605 HEIFER CALF6 YES 
 IM SOLID RED
5EVERT DOMINIQUE BULL CALF
HATTE BELLF9IGER 606 144 
 NO 108 F
5EVERT DOIMINIQUE SOLID DK BROWN;LI
HATTE BELLANGER 607 ON REAR LEG COI; MOTHER OF 16071 YES 11 SOLID DARK BROWNSEVERT DOMINIQUE BULL CALF; CALF OF 1606; BORNHATTE BELLANGER 608 DEC. 31, 1985
NO 96 F SOLID BOWN;SEVERT DOIINIQUE HORNS CURVE UP COWHRTTE BELLAIGER 609 
 24 YES 11 SOLID BLACK
SEVERT DOMINIQUE BULL
HIATTE BELLFI4GER 610 i8 YES 11NOTHEL LOUIS S ALL; REDDISH; SHORT HORNS
HRTTE BELLANGER 611 72 BULL 
NOTHEL LOUIS YES F OK BROWN; 2 WHITE REAR FEETHRTTE BELLANGER 612 COW60 YES
NOTHEL LOUIS F DARK BROWN COIHATTE BELLANGER 614 12 
 I DARK BROWN BULL CALFMiATHIEU NOEL 
 HRTTE BELLANGER 615
OIEULIMENE PAUL 36 NO 24 F1ARIN SOLID REDDISH; SHORT HORNS
616 HEIFER
NO 72 F WHITE; BROWN SPOTS
IME. SAINVIL riIAIN Cow617 NO 18 MI CRE.q1 BULL
 



FPENIDIX A: DESCRIPTION OF ANIMRLS CATTLE-

AGE AGE CON- AGE 
JAN '86 FIRMED?* EST

FRR' 5 NAME LOCATION 10 (ALL AGES IN M1ONTHS) SEX COLOR & MARKINGS 

MARIE ROSETTE PAL LAONI 618 18 YES M 
 B04N & WHITEDECE55E ALTIDORT 11fRIN 619 NO 84 F DARK BROWN; WHITE UDDERDECE 5E FLTIDORT IRIN 620 30 NO 12 F DARK BROWNCIECE55E ALTIDORT I1ARIN 621 12 NO 10 F OK BROWN; "YD" LEFT RUMOJELLIENE PAUL IIARIN 622 24 NO 36 F OK BROWN/IHITE UNDERNEATHERILIR PIERRE MFARIN . 623 30 YES F LIGHT REDNOELSIU5 h-3ELY5TE flARIN 624 48 YES F B/W SPOTSNOELSIUS NOELYSTE "1PRIN 625 72 YES F BROWN; FACE GREYINGNOELSIUS NOELYSTE 1:RRIN 676 1 YES IM BROWN; WHITE TAIL & SHEATHSAINT JULES CA11ILL 1ARIN 677 18 YES F BROWN & WHITE
SAINT JLLES CiIILL MARIN 678 12 
 YES F REDWILFRID E OUR I1ARIN 679 24 YES M1 GREYI5H BEIGE 50LID
NAZAIR DELICE " 1ARIN 680 72 YES F LT RED WITH WHITE SPOTSERILIA PIERRE MARIN 681 4 YES 0 F DARK BROWNLAHENS PIERRE LOUIS HRLAIRE 682 60 F CREAM; "SJR" LEFT RhMSUZFNE BELVIIS HALAIRE 681 NO 78 F BROWN
FRANCKLIN DECIUS 
 HALRIRE 684 
 18 NO 30 1M BROWN & WHITE
ODIJE NOEL 11ARIN 685 
 24 YES F BROWN & WHITE
WILTENE LORIS5,qlNT IIARIN 686 NO 48 F DARK BROWNWILTENE LORISSAINT IIARIN 
 687 
 1 YES II DARK BROWNNOELSIUS NOELYSTE 11ARIN 688 12 YES M DARK BROWN
EUNER JEROME rlARIN 689 12 F BROWN & WHITEEDNER JEROME IIRIN 690 24 YES F DARK BROWNELTIIE SEJOUR IARIN 691 NO 81 F BROWNELTINE SEJOUR MRRIN 692 24 YES F OK BRO14N; WHITE INSIDE LEGSGLADISSE LETOIR HALAIRE 693 i YES 
 F RED & WHITE
ISERCIDIEU ARELIEN HLAIRE 694 26 YES F OK BROWN, WHITE SPOTSREGILISTE PRECIUS 
 HALAIRE 695 
 NO 72 F WHITE, BROWN SPOTS
REGILISTE PRECIU5 
 HALAIRE 696 3 YES 11 DARK BROWNNDORME DROUIN 697 120 NO 72 F BROWN & WHITE; LONG HORNWNRNCEDORMIU DROUIN 698 2 YES F RED & WHITEVEIJ'CE DORVEUS OUIN 699 4 YES F BROWN 

AgegJ.as reported by owters was checed against dentiLion. If there was
 
a signiFicanL discrepancy, estimated age is shown.
 

REMARKS 

BULL
 
COW; MOTHER OF 1620 AM) 8621
 
HEIFER; OFFSPRING OF 1619
 
HEIFER CALF; CALF OF 1619 
COW 
HEIFER; VERY SMALL 
COW
 
COW; MOTHER OF 1676
 
BULL CALF; CALF OF 1625
 
COW
 
HEIFER 
BULL 
COW 
HEIFER 
COW; 2 RIGHT TEATS FUSED AT BASE 
COW
 
BULL 
HEIFER 
COW; OUTER 2 TEETH BPCKWS 
BULL CALF; CALF OF 1686 
BULL.
 
HEIFER; SMALL
 
HEIFER; SMALL
 
COW
 
HEIFER 
HEIFER 
HEIFER 
COW; tOTHER OF 8696 
BULL CALF; CALF OF 1695 
COW; MOTHER OF #698; ALL TEETH GO09 NOT WGE 1 0
HEIFER CALF; CALF OF 3697 
HEIFER CALF; CALF OF 1552 



fFPENDIX A: DESCRIPTION OF ANIIFL.S - GOATS 

AGE AGE CON- AGE 
JAN '86 FIRMED?* ESTFRMER'S NRME LOCATION 
 I (ALL AGES IN MONTHS) SEX COLOR & MARKINGS REMARKS 

ROD H.A.S. 15 42 YES F BLACK W/ LITTLE WHITE DOE
ROD FRANK H.R.5. 901 30 YES F BROWIN NULBIAN "JILL' DOEROD FRINK H.R.S. 902 12 YES M1 BLACK NUBIAN BUICK "BICKY" BUCKROD FRAN H.R.5. 903 18 YES M BR SPOTTED HILF JBIAN "BOZO" BCHITEPSSIE JOSEPH 
 HATTE BELLANGER 904 NO 7b F WHITE; BR SPOTS RT REAR LEG DOE5EVERT DOMINIOUE HATTE BELLANGER 905 48 YES F OK BROWN, WHITE MlARKINGS DOE
5EVERT DOMlINIOUE HATTE BELLFNGER 906 42 YES F OK BROWN;Ll SPOT ON FOREHERM DOE
IME. OVILUS FRANCOIS HRTTE BELLANfER 907 36 YES F SANDY WITH WHITE DOEMiE. OVILUS FRP1COIS MATTE BELLANGER 908 11 YES F YOUNG FEIVILEIE. OVILUS FRMNCOI5 HATTE BELLANGER 909 60 YES F LIGHT SPNDY;BLACK STRIPE BACK DOEMME. OVILUS FRANCOIS MATTE BELL1ER 910 YES
4 F 
 BROWN; 5L & UH POINTS FEMALE KID
NOTHEL LOUIS IATTE BELL3GER 911 36 NO 48 F BROWN;BL POINTS;RT ERR OFF DOE
NOTHEL LOUIS 
 HRTTE BELIANWER 912 10 YES F WHITE/ SANDY BEHIND HORNS YOUNG FEIIrALESILVAINT 5EFFRIN HIE BELLANGER 913 
 12 NO 24 F ALL COLOR:OK BR, SANDY, WHITEVENET SUFFRAIN HRTTE BELLRIZ3ER 914 2 YES M SOLID SANDY 
DOE 
MALE KID
VENET 51.FFRRIN HATTE BELL.P4GER 915 NO 18 F 
 WHITE U/FEW BROWN SPOTS DOE
FRANCKJOSEPH 
 ITTE BELLNGER
A 916 4 YES F WHITE YOUNG FEMIALE
D05TERNE DORMILUS MRIN 91? 
 NO 8 F SOLID BLACK 
 FEMALE KID
ITEPCIE PIERRE MARIN 918 
 NO 30 F BLACK/BEIGEA*IITE DOE
MME. VILSAINT SRINVIL IlMIN 
 919 NO 48 F 
 BLACK WITH WHITE 
 DOE
PHILOSC$R CHALESCA MIRRIN 
 920 NO 9 F WIHITE/OK BROWN FEMALE KID
PIIlLOSCAR CHRLE5CA rARIN 921 
 NO 21 F BROWN, BLACK HAIRS;IW1i ON FACE DOE
PATRICK CHA2.E5CAR IIMRIN 922 120 NO 90 F 
 IOTTLED LIGHT BR. & WHITE 
 DOE
PATRICK CHARLESCAR MRRIN 
 923 24 YES F BLACK, WHITE NOSE DOE
PATRICK CHRRLESCRR IMRIN 
 924 5 F
YES DK BROWN; WHITE SPOT HORNS FEMILE KID
THEOOULE 5IRIUS MIARIN 925 12 
 YES F DK BROWN; SMAL L B/W HRNS YOUNG FEIALE
TEODUL.E SIRIUS fIARIN 926 10 YES i" UK BROLN; S ALL WI B/W IORh5 BUCK
VEINiCE DOREUS IRIN 927 24 YES F BROWN WIliI BLACK HAIRS DOEVEKANCE DORtIS IIARIN 928 18 NO 24 F BLACK & WHITE 
 YOUNG FEIALE
VYEMICE DORIIEUS fIIN 929 36 FYES SA1NDYNOELSIUS NOELYSTE MARIN 930 
DOE 

NO 18 F DUN WITH BLACK POINTS DOENOELSIUS NOEIYSTE MIRIN 931 
 NO 48 F DARK BROWN & WHITE
GEORGES DORMILUS tRIN 932 
DOE 

NO 36 F 14IIITE DOESUZANE BELVIUS HILAIRE 933 
 NO 36 F BROWN & WHITE SPOTS DOESUZFIE BELVIUS H1LAIRE 
 934 NO 24 F DARK BROWN
FRANCKLIN DECIUS HNLRIRE 
 935 NO 48 F BROWN; WHITE ON FACE & T AlL DOELAIfNS PIERRE-LOUI5 IALAIRE 936 4 YES 
 F WHITE YOUNG FEIALE
ODIJE NOEL IIARIN 937 NO 96 
F UK BROWN; WHITE BETWEEN HORNS DOE
OOIJE NOEL 
 'tFIN 938 4 M
YES WHITE 
 MALE KID
OGIJE NOEL MRIN 939 
 4 YES M 
 LIGHT RED; SOME WHITE tIRLE KID
 



FPENDIX A: DESCRIPTION OF ANIMALS GOATS 

AGE AGE CON- AGE 
JAN '86 FIRIED?. EST 

FFRFER'5 NAME LOCATION ID (ALL AGES INMIONTHS) SEX COLOR & IRKING5 REMARKS 

JOEL NOEL hRRIN 910 36 YES F SANDY DOE 
JOEL NOEL 1RIN 941 NO 36 F BROWN; BLACK POINTS DOE 
JOEL NOEL I'RRIN 942 4 YE5 MI WHITE MALE KID 
I'ERCIDIEU ARELIEN HRLFIAIRE 043 12 YES F ALACK;WHITE SADDLE YOUNG FEMALE 
11ERCIOIEU ARELIEN [A.RIRE 914 YES YES IM BLACK & WHlITE MALE KID 
VILSINE PITESSE [ESRRME5 945 NO 30 F WHITE DOE; IOTHER OF 8946 
VILSINE PITESSE DESRME5 946 NO 7 F 41lTE KID OF 1945 
VILSINE PITESSE D50RMS 947 5 YES hl BROWN; BLACK HAIRS MALE KID 
11ERONR VILCENA DERMES 948 -NO 54 F BLACK & WHITE DOE 
IMERONR VILCENA DE5ARME 949 NO 12 F LIGHT BROWN , DOE 
GUILENE PHILISTIN DE5RIES 950 2 YES F BEIGE FEMALE KID; TWIN TO 1951 
GILENE PHILISTIN DESARME5 951 2 YES F BROWN; BLACK POINTS FEMLE KID; TWIN OF 1950 
GUILENE PHILISTIN DE5RRMES 952 6 YES M WHITE BUCK 
CONSERVE PHILISTIN DESARIIES 953 NO 10 F IIIIE & BROWN YOUNG FEMALE 
CONSERVE PHILISTIN DESRRME5 954 5 YE5 I1 6R0OWN/BLfCK/W4H ITE BUCK 
CONSERVE PHILISTIN DESAIRMES 955 5 YES 1 BROWN/BLRCK/AIITE BUCK 
JACQUELIN AUGUSTIN DE5RIE5 956 3 YES 11 GREY IALE KID 
MIECENE DOSTERNE OESAR1ES 957 6 YES IM MLE KID 
11ECENE DOSTERNE DESARMES 958 6 YES IM BEIGE IALE KID 
MIECENE DOSTERNE DESAIRES 959 48 YES F WiITE DOE 
RAYMION ISAC DESARME5 960 NO 18 F BROWN; BL & 1*H POINTS DOE 
RRYM40 ISAAC DE5ARMES 961 8 YES F BROWN & WHITE YOUNG FEILE 
WILFRID LOUIS JEUNE IMlRIN 962 NO 48 F DOE 
FAVEUR JEAN BAPTISTE IMARIN 963 NO 7 I1 WIHITE fRfE KID 
VENRNCE DORMEUS DROUIN 961 NO 108" F BLACK DOE; REPLACED 1928; OLD - TEETH ORN 

* Acg as reported by owners was checked against dentition. IF there uas 
a signiFicant discrepancq, estisated age is shown. 



Appendix B: Heart Girth and Weight Correlation for Mature Haitian Goats
 

HEART GIRTH vs POUNDS 
FOR MATUI FEMALE GOATS 

130 

120--

II0 

100 -.--- -

70
 

t
 
40--


22 24 26 218 30 32 34 

HEART GIRTH INCHES
 
- REGRESSION LINE + OBSERVED DATA
 



Appendix C: Analytic Procedures
 

Serum Analysis
 

Upon receipt at VPI, serum was stored frozen at -80" C until ana
lyzed for P, Ca, Mg, Zn, Fe, Se, vitamin A, and vitamin E. 

Ca, Mg, Zn, and Fe were determined using a Perkin-Elmer atomic
 
absorption spectrophotometer (Model 403), following the proce
dures described in the operations manual (Perkin-Elmer 1976). A
 
lanthanium oxide diluent (0.1% W/V LaO3 ) was used for Ca and Mg
 
samples. Zinc samples were diluted with deionized water. Iron
 
samples were deproteinized with trichloroacetic acid.
 

Serum selenium was determined by wet digesting samples (Heckman
 
1967 & 1968), using nitric acid followed by perchloric acid.
 
Digesta was analyzed with a Perkin-Elmer atomic absorption spec
trophotometer (Model 460) at 196 nm, utilizing an electrodeless
 
discharge lamp (Perkin-Elmer 1976).
 

Serum P was determined by a colorimetric procedure, based on mea
surement of the blue color formed when inorganic phosphate reacts
 
with molybdate In an acid medium and Is reduced with para
aminonaphthol sulfonic acid (Fiske and Subbarow, 1925). Absor
bance was read on a spectrophotometer at 660 nm.
 

Serum vitamin E (tocopherol) was measured by a microprocedure
 
previously described: tocopherol was oxidized by ferric chloride
 
and the pink complex of ferrous ions with bathophenanthroline.
 
Absorbance of this solution was read on a spectrophotometer at
 
536 nm (Fabranek et al., 1968)..
 

Serum vitamin A was extracted by the Kimble procedure (Kimble
 
1939). The color development phase was performed according to
 
the procedure described by Dugan et al. (1964).
 

Hair Analysis
 

Upon receipt at VPI, hair samples were stored frozen at -80" C
 
until further processing.
 

Washing procedures were a modification of those reported by Dorea
 
et al. (1982). Hair was cut into small pieces, washed in sodium
 
lauryl sulfate (0.1% W/V) under mechanical agitation for 30
 
minutes, and rinsed on filter paper with distilled, deionized
 
water. Samples were then washed in acetone and diethyl ether
 
consecutively for 10 minutes, and then oven-dried at 1000 C for
 
12 hours or more.
 

The washed and dried hair samples were then wet-ashed, using a
 
modification of procedures previously described by Heckman (1967
 
& 1968). Samples (0.5 gm) of hali' were weighed out and mixed
 
with 5.0 ml of concentrated nitric acid (HNO3 ) and allowed to sit
 
overnight. Then 2.0 ml of 70% perchloric acid (HClO 4 ) was added
 
to digest the hair until a clear solution was obtained, and 1.0
 
ml of this solution was diluted with 12.5 ml of distilled, de-
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ionized water. The resulting solution was analyzed for Ca, P,
 
Mg, Zn, Fe, and Se, using the procedures described for serum ana

lysis.
 

Feed Analysis
 

Upon receipt at VPI, forage samples were kept stored in plastic
 

bags at room temperature until analysis. Wet-ashing procedure
 
was the same as that described for hair samples. Forage analysis
 
procedures for P, Ca, Mg, Zn, Fe, and Se were the same as those
 
used for serum and hair analysis.
 

Soil Analysis
 

Upon receipt at VPI, soil samples were air-dried at room tempera
ture and ground to pass through a stainless steel sieve with 2 mm
 
size openings. The well-mixed samples were returned to the
 
sample boxes and stored for subsequent analyses.
 

Determination of pH was performed using a 1:1 (v/v) ratio of soil
 
to distilled water. Thirty minutes after adding water to the
 
soil, the soil was stirred into suspension and the pH determined
 
using a paired glass electrode assembly.
 

The soils were extracted with I M NH 4HCO 3 - 0.005 M DTPA solution
 
(Soultanpour and Schwab, 1977). The extracts were analyzed for
 
P, K, Ca, Mg, Zn, Mn, Fe, and Cu by inductively-coupled plasma
 
optical emission spectrometry (ICP-OES) as described by Soultan

pour et al. (1979). The ICP-OES system used was a Jarrell-Ash
 
ICVP 9000. The instrument parameters were: sample flow rate 1.9
 
cm /min; height of observation above work coil 17 mm; forward
 
power 1.25 W; reflected power <3 W.
 

Organic matter determinations were performed by chromic acid oxi
dation of a I g sample and colorimetric determination of the
 
amount of unreduced chromate (Allison 1965).
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Appendix D3 Questionnaires in English and Kreole
 

QUESTIONNAIRE 01
 

MALES (Mal -- toro ou bouk):
 

1. 	Do you think this animal is good, average or poor?
 
Kijan ou wb bit-la? S6 yuu bon mal, pa pi mal, ou pa bon?
 

2. 	 How old is he?
 
KI laj It y6?
 

3a. 	 Has he arrived at breeding age?
 
Esk6 Ii riv6 nan laj 16-1 konmans6 chof6 pou kwazman? oul/non
 

c. 	 It yes, at what age did he begin breeding?
 
(Si out) A ki laj It t6 konmans6 chof6?
 

4a. 	 Do you know any conditions which can make a bull/buck unable to
 
breed?
 
Esk6 ou konnin you kodition ki fb toro/bouk pa kapab kwaz6?
 

b. 	 What?
 
KI kondition?
 

5. 	 Do you know how many times he breeds per year?
 
Esk6 ou konnin konbyen kwazman li f6 pa an6? out/non
 

If yes, how many?
 
(Si oui) Konbyen?
 

6. 	 Do you know how many of the females he breeds have offspring by
 
him?
 
Esk6 ou konnin konbyen f6mbl It kwaz6 ki fh pitit pa It? oul/non
 

If yes, how many?
 
(Si out) Konbyen?
 

7a. 	 Is there a certain time of the year when he's more sexually
 
active?
 
Esk6 gin you 6pok nan anb-a 16 mal-la pi chofb? out/non
 

bc. 	When?
 
Ki 16?
 

8. 	 For how many years is he good for breeding?
 
Pou konbyen an6 It bon pou kwazman?
 

9a. 	Have you ever seen a veterinarian with him?
 
Esk6 ou t6 wb you veterinb avek It?
 

b. 	 If yes, how many times?
 
(Si out) Konbyen twa?
 

D-L 	 19
 



Appendix D: Questionnaires in English and Kreole
 

FEMALES (F~mbl):
 

1. 	Do you think this animal is good, average, or poor?
 
Ki Jan ou wb bbt-la? S6 you bon ftmbl, pa pt mal, ou pa bon?
 

2. 	How old is she?
 
Ki laJ I y6?
 

3a. 	 Has she reached sexual maturity? (first heat)
 
Eskd I1 gin tan mand6 parey primy6 fwa-a? oui/non
 

b. 	 (If yes) At what age did she have her first heat?
 
A ki laj It t6 mand6 parey primy6 fwa-a?
 

c. 	 Do you know when she's in heat?
 
Esk6 ou konnin 16 Ii mand6 parey? oul/non
 

d. 	 How do you recognize that?
 
Ki Jan ou r~konbt sa?
 

4a. Do you know if there's a certain time of year when she comes into
 
heat more?
 
Esk6 ou konnin si gingnin you 6pok esp~siyal nan an6-an 16 Ii
 
konn mand6 parey?
 

bc. 	If yes, when?
 
(Si oul) Ki lb?
 

a 

5. 	 At the time a female is bred, do you know whether her offspring
 

will be male or female?
 
Esk6 ou konnin si pitit-yo ap mat ou ftmbl l manman-an kwaz6?
 
oui/non
 

How 	do you know that7
 
KI jan ou konnin sa?
 

6. 	 Do you know any condition which can prevent a female from becoming
 
pregnant?
 
Esk6 ou konnin youn kondition ki fb f6m6l pa kapab vin plenn?
 

7a. Is she pregnant now?
 
Eskd Ii plenn kounyda? oul/non
 

b. 	When was she bred?
 
Ddpi ki dat It t6 kwaz6?
 

a. 	Do you know when she will ca-lve/kid?
 
Esk6 ou konnin kilb lap fb pitit?
 

d. 	Was she bred by a bull/buck that belongs to you?
 
Esk6 Ii kwaz6 avek toro/bouk pou ou? ouil/non
 

e. 	 Do you know how many times she was serviced before she became
 
pregnant?
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Esk6 ou konnin konbyen fwa Ii t6 kwaz6 anvan Ii vin plenn?
 
ouil/non
 

f. 	(If yes) How many times?
 
(Si out) Konbyen fwa?
 

8a. 	Do you give any special care to pregnant females?
 
Esk ou bay sw6n esp~siyal pou vach/kabrit ki plenn?
 

b. 	 What?
 
Ki swbn?
 

9a. 	Has she already calved/kidded?
 
Esk6 it gin tan tf pitit? oui/non
 

b. 	 How many times has she calved/kidded?
 
S6 konbyen pot6 Ii gin tan fh?
 

1Oa. 	At what age did she calve/kid the first time?
 
A ki laJ 1i t6 ft pitit primyb fwa-a?
 

b. 	How many offspring did she have the first time?
 
Nan primy6 pot6-a, konbyen pitit 1i t* fb?
 

Ila. 	At what age did she calve/kid the second time?
 
A ki laj i t6 ft dezy~m pot6 pitit-la?
 

b. How many offspring did she have the second time?
 
S6 konbyen pitit It t6 fb nan dezy6m potb-a?
 

12a. At what age did she calve/kid the third time?
 
A ki laj It t6 f& twazyem pot6 pitit-la?
 

b. 	How many offspring did she have the third time?
 
S6 konbyen pitit It t0 fb nan twazyem pots-a?
 

(If 	she had calved/kidded more than three times, write the age and how
 
many offspring on the back of this page.)
 
(Si li t6 f6 plis paso twa pot6, 6kri laj-li 6 konbyen pitit sou dby6
 
paj-sa-a.)
 

13a. 	Does she ever have any problems in calving/kidding?
 
Esk6 Ii konn gingin pwoblhm nan f& pitit? oui/non
 

b. 	What problems?
 
Ki pwoblbm?
 

14. 	Do you give her any special care when she calves/kids?
 
Esk6 ou konn bay manman sw6n esp6slyal 16 1i fb pitit?
 

15. 	Do you give newborns any special care?
 
Eskb ou konn bay pitit-yo sw6n esp6siyal 16 yo fbk f6t? ouil/non
 

What care?
 
Ki swbn?
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16a. 	Has she ever aborted?
 
Esk6 li t6 avot6 you pot? ouil/non
 

b. 	Do you know why she aborted?
 
Esk6 ou konnin poukisa li t6 avotd?
 

c. Do you know how you can prevent abortion?
 
Esk6 ou konnin ki Jan ou kab anpech6 sa?
 

17. How many weeks after calving/kidding does she go into heat again?
 
S6 konbyen semenn apr6 f6 pitit li mand6 parey anko?
 

18. 	How many weeks after calving/kidding do you breed her?
 
S6 konbyen semenn aprb f6 pitit mal-la konn kwaz6-l?
 

19a. 	Have you ever seen a veterinarian with her?
 

Esk6 ou t6 w6 you veterin6 avbk li?
 

b. How many times?
 
Konbyen fwa?
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QUESTIONNAIRE #2
 

lab. 	 Since the last time we examined this animal, has he been sick?
 

Dept dbny6 fwa k6 nou t6 examin6 bet-la, 6sk6 It t6 tonb6 malad?
 
oui/non
 

2ab. 	Since the last time we examined this animal, have you seen a
 
veterinarian with him?
 
Depi dbny6 fwa k6 nou t6 examin6 bbt-la, bsk6 ou t6 w6 veterinb
 
avbk It? oui/non
 

3ab. 	 Since the last time we examined this animal, have you given him
 
any medication?
 
Depi 	ddnyd fwa k6 nou t6 examin* bbt-la, 6sk6 ou t6 ba Ii ninpot

rbmbd? oul/non
 

4a. 	 (For females) Since the last time we examined this animal, has she
 
calved/kidded?
 
(Pou f6mbl-yo) Depi dbny6 fwa k6 nou t6 examinO b~t-la, bskO II
 
t6 fb pitit? oul/non
 

bc. 	(If yes) When, and how many offspring?
 

(Si out) Kilb it t6 f6 pitit epi konbyen pitit?
 

Sa. 	 (For females) In what month did she calve/kid the last time?
 
(Pou fbmbl-yo) Nan ki mwa Ii tO fb pitit dbny4 fwa?
 

b. 	 (if she has never calved/kidded) In what month was she herself
 
born?
 
(Si Ii pajanm fb pitit) Nan ki mwa, li-menm, Ii t6 ftt?
 

6. 	 Whisre does this animal sleep&
 
Ki kotd b~t-la domi?
 

7. 	 Do you bring food or water to him where he sleeps?
 
Esk6 ou potd manJO oubyen dlo pou Ii kot6 Ii domi-an?
 

8ab. During what months is he tethered?
 
Pandan ki mwa nan an6-a it nan kod?
 

9. 	 Why do you tether him in those months?
 
Poukisa ou marO It nan k6d nan mwa-sa-yo?
 

10. 	When he's tethered, what kind of food does he find to eat?
 
Lb It nan k6d, ki kalitd manJ6 1i Jwenn pou 11 manJ6 kot6 11
 
mar6-a?
 

lia. 	When he's tethered, do you bring food to him?
 
Lb Ii nan k6d, bskO ou potO manJO pou ii? oui/non
 

b. 	(If yes) What kind of food?
 

(SI out) Ki kalit6 manj6?
 

12. 	When he's tethered, how does he get water to drink?
 
Lb It nan kbd, kijan It jwenn dlo pou bw6?
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13ab. 	During what months is he loose (i.e. untethered)?
 
Pandan ki mwa nan an6-a k6 Ii lag6?
 

14ab. 	During what months does he get the most good food?
 
Pandan ki mwa nan an6-a k6 i jwenn plis bon manj6?
 

15ab. 	During what months can he not get enough food to eat?
 
Pandan ki mwa nan an6-a Ii pa kab jwenn kont manj6?
 

16. 	What do you think is the most important thing to do for your
 
animal to ensure a benefit to you yourself?
 
Ki sa ou kwb ki pi n~sksb pou f6 pou bbt-la pou li kab ba ou youn
 
bon randman?
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QUESTIONNAIRE #3
 

lab. 	 Since the last time we examined this animal, has he been sick?
 
Depi dbny6 fwa k6 ncu td examinb kabrit/bbf-la, bsk6 It t6 tonb6
 

malad? oui/non
 

2ab. 	 Since the last time we examined this animal,have you seen a
 
veterinarian with him?
 
Depi d~ny6 fwa k6 nou t6 examin6 kabrit/b6f-la, 6sk6 ou t6 w6
 
veterinb avbk Ii? oui/non
 

3ab. 	 Since the last time we examined this animal,have you given him any
 
medication?
 
Depi d~ny6 fwa k6 nou t6 examin6 kabrit/b~f-la, 6sk6 ou t6 ba It
 

ninpot r~m~d? oui/non
 

4a. 	 (For females) Since the last time we examined this animalhas she
 
calved/kidded?
 
(Pou fdmbl-yo) Depi dbny6 fwa k6 nou t6 examin6 kabrit/b~f-la,
 

bsk6 Ii t6 f6 pitit? oul/non
 

b. (If yes) When did she calve/kid, and how many offspring did she
 

have?
 
(Si out) Kilb Ii td fb pitit epi konbyen pitit?
 

5. 	(For females) is she pregnant now?
 
(Pou f6mbl-yo) Esk6 Ii plenn kouny6a? oul/non
 

6. 	What was the last sickness this animal had?
 
Ki d~ny6 maladi kabrit/b~f-la t6 genyon?
 

7. 	When did he have that sickness?
 
Kil Ii t6 genyen m;,ladi-sa-a?
 

8a. 	 Did you do anything for him?
 
Esk6 ou t6 f6 anyen pou It? oui/non
 

b. 	 (If yes) What?
 
(Si out) Kisa?
 

9. 	What other sickness has this animal had?
 
Ki lot maladi kabrlt/bf-sa-a t6 genyen?
 

10. 	What sickness do you see most often in your goats/cattle?
 
K1 maladi ou wb pi souvan nan kabrit/bbf-ou-yo?
 

Ilab. 	What causes that sickness?
 
Sak bay maladi-sa-a?
 

12. 	Does it affect young or adult goats/cattle?
 
Esk6 g6 ti kabrit/bbf oubyen gwo kabrit/bbf ki konn genyen It?
 

13a. 	Do you know any treatment for it?
 
Eskd ou konnin ninpot tr6tman pou yo? out/non
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b. 	(If yes) Explain.
 
(Si out) EsplikM.
 

14. 	(If yes) Do you do the treatment?
 
(Si oui) Esk6 ou konn f6-1 pou yo? oui/non
 

(If no) Why not?
 
(Si non) Poki pa?
 

15. 	Does an animal with that sickness usually recover or die?

Esk6 kabrit/b6f av~k maladi-sa-a konn reft oubyen mouri?
 

16a. 	What is the second most common sickness you see in your
 
goats/cattle?
 
KI dbzyem maladi ou konn wb pi souvan nan'kabrit/b6f-ou-yo?
 

bo. 	What causes it?
 
Sak bay maladi-sa-a?

d. 	 Does it affect young or adult goats/cattle?
 
Esk6 sA ti kabrit/bbf oubyen gwo kabrit/bbf ki 
konn 	genyen?
 

e. 	 Do you know any treatment for it?
 
Esk6 ou konnin ninpot tr~tman pou yo? oui/non
 

f. 	 (If yes) Explain.
 
(Si oui) Esplik6.
 

g. 	 (If yes) Do you do the treatment?
 
(Si oui) Esk6 ou konn fb-! pou yo? oul/non
 

(If no) Why not?
 
(Si non) Poki pa?
 

h. 	 Does an animal with that sickness usually recover or die?
 
Esk6 kabrit/bbf avbk maladi-sa-a konn refb oubyen mouri?
 

17a. 	What is the third most common sickness you see in your
 
goats/cattle?

KI twazyem maladi ou konn w6 pi 
souvan nan kabrit/bbf-ou-yo?
 

bc. 	What causes it?
 
Sak bay maladi-sa-a?
 

d. 	Does it affect young or adult guats/cattle?

Esk6 	s ti 
kabrit/bbf oubyen gwo kabrit/bbf ki konn genyen?
 

e. Do you know any treatment for it?
 
Esk6 ou konnin ninpot tr~tman pou yo? oul/non
 

f. 	(If yes) Explain.
 
(Si oul) Esplik6.
 

g. 	(If yes) Do you do the treatment?
 
(Si out) Eskd ou konn f6-1 pou yo? oui/non
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(If 	no) Why not?
 
(Si non) Poki pa?
 

b
 
18. 	 Of all the sicknesses that affect your goats/cattle, which gives
 

you the most trouble?
 
Nan tout maladi kabrit/bbf-ou-yo konn genyon, kilbs bay ou plis

pwoblem?
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QUESTIONNAIRE #4
 

lab. 	 Since the last time we examined this animal, has he been sick?
 
Depi dbnyA fwa k6 nou t6 examin6 kabrit/bbf-la, bsk6 Ii t& tonb6
 
malad?
 

2ab. Since the last time we examined this animal, have you seen a
 
veterinarian with him?
 
Depi dbny6 fwa k6 nou t6 examin6 kabrit/bbf-la, dsk6 ou t6 wb
 
veterinb avbk It? oul/non
 

3ab. 	 Since the last time we examined this animal, have you given him
 
any medication?
 
Depi dbny6 fwa k6 nou t6 examin6 kabrit/bbf-la, 6sk6 ou t6 ba Ii
 
ninpot rbmbd? oul/non
 

4a. 	 (For females) Since the last time we examined this animal, has
 
she kidded/calved?
 
(Pou fbmbl-yo) Depi dbny6 fwa.k6 nou t6 examin6 kabrit/bbf-la,
 
bsk6 Ii t6 fb pitit? .oui/non
 

be. 	(if yes) When did she kid/calve, and how many offspring did she
 
have?
 
(Si out) Kilb Ii t6 fb pitit epi konbyen pitit?
 

5. 	 (For females) Is she pregnant now?
 
(Pou ftmbl-yo) Esk6 11 plenn kounyba? oui/non
 

S. 	 When you sell this animal, will he be bought for eating or
 
breeding?
 
Lb ou vann kabrit/bbf-sa-a, bsk6 yo achtd It pou manJ6 oubyen pou
 
gadb?
 

7. 	 Will you sell him live, or will you slaughter him before selling?
 
Eskb ou ap vann-ni vivant oubyen bsk6 ou ap touy6-l pou vann-ni?
 

c 
8. 	 Will you eat any meat from this animal?
 

Eskb ou ap manJ6 nan viann kabrit/bbf-sa-a? oui/non
 

9. 	 Will you sell him in a local rural market or in the city market?
 
Esk6 ou ap vann-ni nan mach6 an d~yo oubyen nan mach6 lavil?
 

10. 	Who tethers the animal and moves him?
 
Ki moun ki konn mar6 kabrit/bbf-ou nan k~d epi chanjd It?
 

I. 	 Who brings food and water to him?
 
KI moun ki konn pot6 manjb oubyen dlo pou Ii?
 

12. 	Who takes care of the animal when he's sick?
 
Ki moun ki konn fh rbmbd pou kabrit/bbf-ou 16 It malad?
 

d
 

13. 	 Who in your family buys and sells your goats/cattle?
 
Kilbs moun nan famil-ou ki konn acht6 kabrit/bbf-yo epi ki vann
 
kabrit/bbf-yo?
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14.8 	How much can you ask for an adult doe/cow when you sell her?
 
Konbyen ou kab mand6 pou youn manman kabrit/gwo vach?
 

e 
15. 	 How much can you ask for an adult buck/bull when you sell him?
 

Konbyen ou kab mand6 pou youn gwo bouk/gwo toro?
 

e 
16. 	 How much can you ask for a female kid/heifer calf when you sell
 

her?
 
Konbyen ou kab mand6 	pou youn ti fdm@l kabrit/ti gazel?
 

e 
17. 	 How much can you ask for a buck kid/bull calf when you sell him?
 

Konbyen ou kab mand6 pou youn ti bouk/ti toro?
 

18. 	Is there a kind of goat/cow that people prefer and for which
 
they'll pay more money? (color, size, amount of milk, other -- not
 
to be suggested)
 
Esk6 genyen youn kalit6 kabrit/bbf k6 moun pi pito 6 k6 yo ap p6y6
 
plis pou 1i? (koulb, gwosb, anpil Itt, lot bagay)
 

19. 	Is there a kind of goat/cow that people don't like and for which
 
they'll pay less money?
 
Esk6 genyen youn kalitd kabrit/b~f k6 moun pa renmen 6 k6 yo ap
 
p~y6 mwens pou It?
 

20a. 	Does some one milk your goat/cow?
 
Esk6 genyen youn moun ki tir6 l~t kabrit/bbf-ou-yo? oui/non
 

b. 	(If yes) Who?
 

(Si oui) Ki moun?
 
f
 

21. 	 (If yes) Does some one in your family drink that milk, or do you
 
sell it?
 
(Si out) Esk6 genyen moun nan famil-ou ki bwb lbt-sa-a, oubyen
 
bsk6 ou vann-ni?
 

22. 	(OMIT FOR GOATS) Do you use your cattle to pull a plow?
 
Esk6 ou s~vi avbk b6f-ou pou ral4 chart? oui/non
 

23a. (OMIT FOR GOATS) Do you know any one who does that?
 
Esk6 ou konnin lot moun ki konn fb sa? out/non
 

b. 	(if yes) Where?
 
(Si oul) Ki kot6?
 

NOTES ON QUESTIONNAIRES
 

a#1. 5 (Females) This question was included because of reports of the
 

belief among peasants that the sex of offspring could be determined at
 
the time of breeding.
 

b
 
#3.18 Because of incorrect Kreole, this question was possibly misin
terpreted to mean "Which sickness that affects your goats/cattle is
 
the most serious?"
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#4.8 This question should have been followed up in order to ascertain
 

how they expected to eat meat from animals that they sold live.
 

d#4 .13 Because of incorrect Kreole, this question was possibly misin

terpreted to mean, "Who in your family buys and sells goats/cattle as
 
a profession?"
 

e#4.14 - 4.17 These questions should have been phrased "How much do
 

you receive?" rather than "How much do you ask?"
 

f#4.21 Because of 
incorrect KreoLe, this question was not understood
 

to mean selling milk versus drinking milk.
 

Even though this was not intended as an in-depth inquiry into the
 
Haitian livestock system in this area, but rather as a broad overview,
 
there are some additional questions which should have been included:
 

--Do you ever deliberately try to breed your females to a particular
 
male? On what basis do you choose a male?
 

-- (For cattle who are always tethered) How do female cattle get bred?
 

--Do you separate calves/kids from their mothers to wean them, or does
 
the mother animal wean her offspring herself?
 

--At what age are calves/kids weaned?
 

--At what age are animals first tethered?
 

--Do you ever see buck kids breed their mothers?
 

--How often do you milk your cattle?
 

--Do you ever provide salt for any of your animals?
 

--What are the symptoms of "maloharbon"?
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Appendix D: KEYS TO QUESTIONNAIRES
 

The following "keys" to the questionnaire response tables are
 
included for those who may wish to use the raw data found in
 
in Appendix E.
 

QUESTIONNAIRE #1
 

***ALL AGES ARE GIVEN IN MONTHS **
 
***ALL MONTHS ARE NUMBERED I - 12 *
 
***ALL "YES" RESPONSES ARE STATED AS "I," AND ALL "NO" RESPONSES
 

AS "0." *** 
***ALL RESPONSES OF "DON'T KNOW" ARE STATED AS 99, 999, OR 9999 *** 

MALES:
 

1) 1-good 2-average 3-poor
 
7b) month starts
 
7c) month ends
 
8) 1-don't know 2-always
 

FEMALES:
 

1) i-good 2-average 3-poor
 
3c) chocked all applicable: 	 know heat?
 

cries
 
shakes/raises tail
 
swollen vulva
 
mounts others
 

4b) month starts
 
4c) month ends
 
6) 1-don't know 2-too fat 3-too fat or too skinny
 
12c,d) age and number for fourth parturition
 
14) 1-no care 2-feed 3-feed and water 4-HAS vet
 
15) 1-no care 2-HAS vet
 

QUESTIONNAIRE #2
 

***ALL AGES ARE GIVEN IN MONTHS *** 
***ALL MONTHS ARE NUMBERED I - 12 *** 
***ALL "YES" RESPONSES ARE STATED AS "l," AND ALL "NO" RESPONSES 

AS "0." *** 
***ALL RESPONSES OF "DON'T KNOW" ARE STATED AS 99, 999, OR 9999 *** 

6) i-yard 2-tethered in scrub 3-loose in scrub 4-scrub S-pasture
 
8a) month starts
 
8b) month ends
 
9) i-not eat garden 2-not leave 3-not hurt 4-good grass
 
10 & i) A-sorghum stalks, leaves B-corn stalks, leaves, husks
 
C-rice straw D-plantain leaves E-plantain stalks F-sweet
 
potato stalks G-sugar cane leaves H-sugar cane stalks I
bwadomm J-gommier K-mombin L-tla tia M-benzolive N-tipalto
 
0-guinea grass P-kodagrinn (grass) Q-ddkos (grass) R-napier
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Appendix D: KEYS TO QUESTIONNAIRES
 

grass S-guatemala grass T- absint U-bal6 V-ialo W-sIwel
 
12) I-lead to water/river 2-carry water 3-doesn't get
 
13a,b) month starts and ends
 
14a,b) month starts and ends
 
i5a,b) month starts and ends
 
16) i-much/good food 2-food and water 3-food and vaccine 4-food and
 

vitamins 5-food and see vet 6-food and parasite control
 

QUESTIONNAIRE #3
 

***ALL AGES ARE GIVEN IN MONTHS **
 
***ALL MONTHS ARE NUMBERED I - 12 ***
 
***ALL "YES" RESPONSES ARE STATED AS "I," AND ALL "NO" RESPONSES
 

AS "0." ***
 
***ALL RESPONSES OF "DON'T KNOW" ARE STATED A-S 99, 999, OR 9999 ***
 

6) 	O-never/none 1-"malcharbon" = anthrax 2-diarrhea 3-ticks 4-lice 
5-skinniness 6-fever - 7-worms 8-warts 9-can't/won't eat 
10-stomach ache 1l-tetanus 99-always 

7) what month
 
9) see #6 above
 
10) see #6 above
 
12) 1-young and adult 2-young 3-adult
 
15) 1-recover 2-die 3-either
 
16a) see 46 above
 
16d) i-young and adult 2-young 3-adult
 
16h) 1-recover 2-die 3-either
 
17a) see #6 above
 
17d) 1-young and adult 2-young 3-adult
 
17h) 1-recover 2-die 3-either
 
18) see #6 above
 

QUESTIONNAIRE #4
 

***ALL AGES ARE GIVEN IN MONTHS ***
 
***ALL MONTHS ARE NUMBERED I - 12 **
 
***ALL "YES" RESPONSES ARE STATED AS "I," AND ALL "NO" RESPONSES
 

AS "0." *** 
***ALL RESPONSES OF "DON'T KNOW" ARE STATED AS 99, 999, OR 9999 *** 

6) 	1-eating 2-breeding 3-both
 
9) sold in rural wlarket? y/n
 
10,11) I-owner 2-child of owner 3-others
 
12) (FOR GOATS) vet gives medicine? y/n
 

(FOR CATTLE) I-owner 2-child of owner 3-others
 
4-vet 5-not done
 

13) 1-no one 2-person in family
 
18) i-big 2-a lot of milk 3-both
 
19) I-little
 
20b) I-owner 2-other
 
21) I-drink 2-sell 3-both
 
23b) i-Lachapelle 2-Central Plateau
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Appendix E: Responses to questionnaire I for female animals 
(See appendix 0 for questions and key to responses)
 

ID I 2 3a 3b 3c d3e 3f 39 4a 4b 4c 5 6 7a 7b 7c 7d 7e 7f 8a Bb 

GOATS
 
15 1 42 1999 1 1 0 0 0 1 9 10 0 4 1 9 2 11 1good food: concentr. 
901 2 30 1 1 1 I 1 0 1 9 10 0 4 1 9 2 1 11 good food: concentr. 
904 1 78 1999 0 0 0 0 0 0 0 0 0 1 1 99 99 0 0 0 0 
905 1 48 1 5 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
906 1 42 1999 1 0 1 0 0 1 4 4 0 0 0 0 0 0 0 0 0 
907 1 36 1999 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 
908 11 1999 0 0 0 0 0 0 0 0 01 1 99 99 0 0 0 0
 
909 1 60 1999 0 0 0 0 0 0 0 0 0 0 1 11 3 0 0 0 0
 
910 1 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 
911 1 48 1999 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
 
912 10 199 0 0 0 0 )-0 0 0 0 0 1 11 4 0 0 0 0
 
913 1 24 1999 1 0 1 0 0 1 2 2 0 0 1 99 4 0 0 0 0
 
915 2 1 1 999 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 
916 2 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 
917 1 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 
918 0 30 1 999 0 0 0 0 0 1 3 3 0 0 0 0 0 0 0 0 0
 
919 1 54 1999 1 0 1 0 0 0 0 0 0 1 1 8 99 0 0 0 0
 
920 2 10 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
 
921 2 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
24 99 
922 196 1999 1 1 0 0 0 1 3 4 0 1 1 ?9 2 0 0 99 1GIVEPAYPITIMI, H20 
923 2 24 1 18 1 1 0 0 0 1 3 4 0 1 0 0 0 0 0 0 0 
924 2 5 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
925 112 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0"0 
927 124 1999 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
928 1 I 1 12 0 0 0 0 0 0 0 0 0 1 1 99 99 0 0 0 0 
929 2 42 1999 0 0 0 0 0 1 4 4 0 1 0 0 0 0 0 0 0 
930 2 48 1999 1 0 0 1 0 1 1 9 0 1 0 0 0 0 0 0 0 
931 2 48 1999 1 0 0 1 0 1 1 9 0 1 0 0 0 0 0 0 0 
932 2 36 1999 0 0 0 0 0 0 0 0 0 11 99 0 0 0 16RASS, WATER 
933 1 3 1999 1 1 0 0 0 0 0 0 0 1 1 99 99 0 0 0 0 
934 2 20 1999 1 0 0 0 0 0 0 0 0 1 1 99 9 0 00 ITOUTKALITEZEB 
935 0 48 1999 1 1 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 
936 2 4 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
937 2 102 1 999 1 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
940 2 36 1 12 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
941 2 36 1999 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
943 2 8 1 6 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
945130 1999 1 0 0 0 1 0 0 0 0 1 1 99 2 0 00 IPAYPITIMI, PAY MAI 
946 1 5 1 5 1 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 
948 1 54 1999 1 0 0 0 1 0 0 0 01 1 99 9 0 0 0 0 
949 1 12 1999 1 0 0 0 1 0 0 0 -6 1 0 0 0 0 0 0 0 
950 1 2 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
951 1 2 0 0 0 0 0 0 0 0 0 0 9 1 0 0 0 0 0 0 0 
95 2 10 1999 0 0 0 0 0 0 0 0 00 I99 99 0 0 IPAY,AI OULIN&PITIN 
959 1 48 1999 0 0 0 0 0 0 0 0 0 2 1 99 99 1 0 0 0 



Appendix E: Responses to questionnaire I for female animals 
(See appendix D for questions and key to responses) 

ID 9a 9b 1Oa lob Ila hib 12a 12b 12c 12d 13a l3b 14 15 16a 16b 16c 17 18 19a 19b 

GOATS
 
15 1 2 24 1 36 1 0 0 00 lkids died l-2 weeks 4 2 0 0 0 32 32 1 99 

901 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 99 
904 1999 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 000 
905 1 4 10 2999 2999 1999 2 0 1 1 0 0 099999999 0 0 
9061 31 I 1999 299 2 0 0 0 ! 1 0 0 099999999 0 0 
9071 1 10 2 0 0 0 0 0 0 0 1 1 0 0 099999999 0 0 
90 0 0 0 0 0 0 0 a 0 00 0 0 0 0 0 0 0 0 0 
909 1 3 10 2999 3 "9 2 0 0 0 1 1 0 0 099999999 0 0 
910 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
911 1 4 10 2 29299 1999 2 0 1 1 0 00 a S 0 0 
912 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
913 1 2 9 99 1 0 0 0 0 01 1 0 0 0 3 3 0 0 
915 1 1 999 1 0 0 0 0 0 -00 1 1 0 0 09999 9999 0 0 
916 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
917 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01 1 
918 1 1 999 2 0 0 0 0 0 00 1 1 0 0 0 9999999 1 2 
919 1 3 99992999 2999 2 0 0 0 2 1 0 0 0 4 4 1 1 
920 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01 1 

921 1 1999 1 0 0 0 0 0 0 0 1 1 0 0 0 9999 9999 1 1 
922 1 8999 2999 2999 1999 2 0 2 1 0 0 0 8 8 13 
923 1 1 1 2 0 0 0 0 0 0 0 3 1 0 0 09999999 3 
924 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 ( 1 I 
925 0 0 0 0 0 0 0 0 00000 0 0 1 1 
92.7 1 199 9 10 0 0 0 0 0 0 1 1 0 0 099999999 1 2 
928 0 0 0 0 0 0 0 0 0 0 0 00000999999 1 2 
929 1 2 18 136 2 0 0 0 0 0 1 2 0 0 0999999 1 2 
930 1 4999 1999 299 2999 3 0 2 1 0 0 0999999 1 1 
931 1 1999 2 0 0 0 0 0 0 0 2 1 0 0 099999999 1 1 
932 1 2999 199 1 0 0 00 1 LEAF )EDSTOUEDEV 2 11 0 09999999 1 1 
933 1 29 999 2 0 0 0 0 03 1 00 0 999999 1 1 
934 1 1 999 1 0 0 0 0 0 0 0 2 1 0 0 099999999 0 0 
9351 4999 2999 2999 1 999 1 0 1 1 0 0 09999999 1 1 
936 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0. 
937 1 4 999 2999 3999 3999 4 0 1 1 0 0 09999999 1 4 
940 1 2 24 1 36 0 0 0 0 0 1 1 0 0 099999999 1 2 
941 1 2999 299 2 0 0 0 0 0 1 1 0 0 0 5 5 0 0 
943 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 
945 1 399 2999 29993 0 0 0 2 1 0 00 8 8 1 2 
946 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 
948 1 49992 2999 3999 3999 3 0 1 0 0 099999999 1 2 
949 1 1 999 2 0 0 0 0 0 0 0 1 1 0 0 099999999 1 2 
950 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01 1 
951 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 
953 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 
959 1 3999 1999 2999 3 0 0 0 1 1 0 0 09999999 1 1 



Appendix E: Responses to questionnaire I far female animals 
(See appendix 0 for questions and key to responses) 

ID 1 2 3a 3b 3c 3d 3e 3f 39 4a 4b 4c 5 6 7a 7b 7c 7d 7e 7f 8a Bb 

CATTLE 
76 120 1999 0 0 0 0 0 0 0 0 0 1 1 0 2 1 0 0 1 HASanimal:vet 
185 1 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
552 2 78 1999 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
5532 72 1999 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
554 60 1999 0 0 0 0 0 0 0 0 0 1 1 1 99 0 0 0 0 
557 2 96 1 24 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
558 2 54 1999 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
559 2 30 1 12 1 1 1 0 0 0 0 0 0 3 1 7 3 0 1 2 0 
601 2 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
603 2 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
604 2 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
606 2108 1 30 1 0 0 0 1 1 3 4 0 1 0 0 0 0 0 0 0 
608 2 102 1999 0 0 0 0 0 -0 0 0 0 1 0 0 0 0 0 0 1more freshgrass 
611 1 72 1 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
612 1 60 1 36 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
613 1 60 1999 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
615 1 36 1 30 1 0 0 0 1 0 0 0 0 0 1 1 99 0 0 99 0 
616 2 72 1999 1 10 0 12 2 0 1 0 0 0 0 0 0 0 
619 1 78 1999 1 1 0 0 1 1 2 4 0 1 0 0 0 0 0 0 tie inmuchgrass 
6,0 1 18 1 24 1 1 0 0 0 1 2 3 0 1 0 0 0 0 0 0 0 
621 1 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
62.2 2 42 1 24 1 1 0 0 0 1 2 2 0 1 1 10 7 0 0 0 0 
6233 30 0 0 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
624 2 48 1999 1 1 0 1 0 1 3 4 0 1 1 4 2 0 0 0 0 
625 2 72 1 18 1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 
677 2 48 1 18 1 0 0 1 0 1 1 1 0 1 0 0 0 0 0 0 0 
678 2 12 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
680 2 72 1 24 1 0 0 0 1 1 2 4 0 1 0 0 0 0 0 0 0 
681 2 24 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
682 2 60 1999 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
683 2 78 1999 0 0 0 0 0 1 4 4 0 1 1 4 2 0 00 1all grass;h203x/day 
685 2 24 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
686 1 48 1999 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
689 2 12 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
690 1 30 1 18 1 1 0 1 0 0 0 0 0 8 7 0 1 1 l1 all klndsgrassih20 
691 1 84 1999 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
692 1 24 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
693 1 18 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
694 2 26 1 24 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
695 2 72 1999 1 1 0 1 0 0 0 0 0 2 0 0 0 0 0 0 0 
697 2 72 1999 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
698 2 2 0 0 0 0 0 0 0 0 0 0**"0 0 0 0 0 0 0 0 0 
699 2 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Appendix E: Responses to questionnaire I for female animals 
(See appendix Dfor questions and key to responses) 

In 9a 9b 1Oa lOb Ila lib 12a 12b 12c 12d 13a 13b 14 15 16a 16b 16c 17 18 19a 19b 

CATTLE 
76 1999999 1999 1 999 999 11 babydied 4 2 0 0 0 999 999 1 99 

185 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 99 
552 1 2999 1999 1 0 0 0 00 1 1 0 00 9999 999 0 0 
53 1 2999 1999 10 0 0 0 0 1 1 0 0 0 3 3 0 0 
554 1 2999 1999 1 0 0 0 0 0 1 1 0 0 099999999 1 5 
557 1 3 24 1 60 1 84 1 00 1 not recorded 2 1 0 0 0 40 40 1 1 
558 1 2999 1 999 1 0 0 0 0 0 1 1 0 0 0 4 4 1 1 
559 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 
601 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 

6030 0 0 0 0 0 0 0 0 0 0 
 0 0 0 0 0 0 0 0 0 
604 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 
606 1 7 42 1 60 1 84 1 0 0 0 1 1 0 0 0 12 12 0 0 
608 1 2999 1999 1 0 0 0 00 1 1 0 0 09999999 0 0 
611 1 2 3 11 60 1 0 0 0 0 . 0 1 1 0 0 09999999 0 0 
612 1 2 36 1 60 1 0 0 0 0 0 1 1 0 0 099999999 0 0 
613 1 29991999 1 0 0 0 0 0 1 1 0 0 09999999 0 0 
615 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 000
 
616 1 2999 1 999 1 0 0 0 00 1 1 0 0 0 4 
 4 1 2 
619 1 5999 1 999 1 999 1 999 1 0 1 1 0 0 0 8 8 1 2 
620 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 
621 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
6221 19 99 1 0 0 0 0 0 0 0 1 1 0 0 0 6 6 0 0 
623 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
6241 1 24 1 0 0 0 0 0 0 0 1 1 0 0 09999999 ! 1 
625 1 4 24 1 36 1 48 1 72 1 0 1 1 0 0 0 8 8 1 1 
6771 1 24 1 0 0 0 00 0 1 1 0 0 0 4 4 0 0 
6780 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
680 1 3 24 1 48 1 66 1 0 0 0 1 1 1 0 0 12 12 0 0 
681 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
682 1 3999 1999 1999 1 0 0 0 1 1 0 0 099999999 0 0 
683 1 5999 1 999 1 999 1999 1 0 1 0 0 099 999 1 
685 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
686 1999 0 0 0 0 0 0 0 0 0 1 1 0 0 099999999 0 0 
689 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
690 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
691 1 3999 1 999 1999 1 0 0 0 1 1 0 0 0 9999999 0 0 
692 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
6930 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 
694 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0 2
 
6951 3999 1999 1999 1 0 0 1 retained placenta 2 1 0 0 099999999 0 0 
697 1 3999 199919 1 0 0 0 1 1 0 0 0 104 104 1 4 
698 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
699 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 000 
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Appendix E: Responses to Questionnaire I for male animals
 
(See appendix D for questions and key to responses) 

ID 1 2 3A 3B 4A 4B 5 6 7A 7B 7C 8 9A 9B 

GOATS 
902 1 12 1 8 I many 0 0 0 0 0 1 1 99 
903 1 14 1 8 I many 0 0 0 0 0 1 1 99 
914 1 2 1 2 0 0 0 1 3 4 1 0 0 
926 2 11 1 6 0 0 0 1 3 2 11 
938 3 4 0 0 0 0 0 0 0 0 0 0 0 
939 2 4 1 3 0 0 0 1 3 4 2 1 4 
942 2 4 0 0 0 0 0 0 0 0 0 0 0 
944 2 1 0 0 0 0 0 0 0 0 0 0 0 
947 1 5 0 0 0 0 0 0 0 0 0 1 2 
952 1 6 1 2 0 0 0 0 0 0 I 1 1 
954 1 5 1 999 0 0 0 0 0 0 I 1 1 
955 1 5 1 999 0 0 0 0 0 0 1 1 1 
956 2 3 1 999 0 0 0 0 0 1 1 1 
957 1 6 1 999 0 0 0 0 0 0 2 1 1 
958 1 5 1 999 0 0 0 0 0 0 2 1 1 

CATTLE 
49 2 2 0 0 0 0 0 0 0 0 0 1 99 
245 2 54 1 999 1 can't get up 0 0 1 3 4 1 1 99 
555 2 18 1 999 0 0 0 0 0 0 1 1 2 
556 2 12 0 0 0 0 0 0 0 0 1 1 2 
605 3 b 0 0 0 0 0 0 0 0 0 0 0 
6071 1 0 0 0 0 0 0 0o0 0 0 
609 2 24 118 1 "megre" 0 0 1 3 4 2 0 0 
61) 1 18 0 0 0 0 0 0 0 0 0 0 0 
614 2 12 0 0 0 0 0 0 0 0 0 0 0 
617 2 IS 999 0 0 0 1 1 4 1 0 0 
618 18 1 14 0 0 0 1 12 1 2 0 0 
6762 1 0 0 0 0 0 0 0 0 0 0 0 
679 2 18 0 0 Ralgro 0 0 0 0 0 0 1 I 
684 2 24 1 999 0 0 0 1 3 3 2 0 0 
687 1 1 0 0 0 0 0 0 0 0 0 0 0 
688 2 12 0 0 0 0 0 0 0 Q 0 0 
6963 3 0 0 0 0 0 0 0 0 0 1 1 
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Appendix E: Responses to questions I to 5 for periods 2, 3, and 4 
(See Appendix D for questions and key to responses) 

ID PERIOD I 1A 2 2A 3 3A 4 4A 4B 5 

GOATS 
15 2 0 1 ROD FRANK'S 6GT I 1 1 2 
15 3 0 [ ADE &WORED INAY I ABOVE 0 0 0 0 

901 2 0 1 FRW'S6OAT 1 1 2 2 0 
901 3 0 1ADE&WORMIED IADE&WORMIER 0 0 0 0 
901 4 0 1vet's9oat 0 0 0 0 0 
902 2 0 1FRAI'S 6AT 1 0 0 0 0 
902 3 0 1ADE, Wa I IN MAY I ABOVE 0 0 0 0 
902 4 0 1 vet's animal I ?regular treatment? 0 0 0 0 
903 2 0 1 REG( TREATMENT? I RE TREATMENT? 0 0 0 0 
903 3 0 1ADE &WOR INMAY I ABOVE 0 0 0 0 
903 4 0 1 vet's animal. 0 0 0 0 0 
904 2 0 0 0 1 99 2 0 
904 3 0 0 0 1 1 2 0 
904 4 0 0 1 fey kanpech 1 8 0 0 
905 2 0 0 0 0 0 0 0 
905 3 0 0 0 0 0 0 1 
905 4 0 0 0 0 0 0 1 
906 2 0 0 0 0 0 0 0 
906 3 0 0 0 0 0 0 1 
906 4 0 0 0 0 00 1 
900 2 0 0 0 1 99 2 0 
908 3 0 0 0 1 4 2 0 
909 2 0 0 0 0 0 0 0 
909 3 0 0 0 1 4 3 0 
910 2 0 0 0 0 0 0 0 
910 3 0 0 0 1 6 1 0 
913 2 0 0 0 0 0 0 0 
914 2 0 0 0 0 0 0 0 
915 2 0 0 0 0 0 0 0 
915 3 0 0 0 0 0 0 1 
915 4 0 0 0 0 0 0 1 
916 2 0 0 0 0 0 0 0 
916 3 0 0 0 0 0 0 0 
916 4 0 0 0 0 0 0 0 
917 2 0 0 0 0 0 0 0 
917 3 0 0 0 0 0 0 0 
917 4 0 0 0 0 0 0 0 
918 3 0 0 0 0 0 0 0 
918 4 0 0 0 1 8 2 0 
919 2 0 0 0 0 0 0 0 
919 3 0 0 0 0 0 0 1 
919 4 0 0 0 1 8 2 0 
920 2 0 0 0 0 0 0 0 
920 3 0 0 0 0 0 0 0 
920 4 0 0 0 0 0 0 0 
921 2 0 0 0 0 0 0 0 
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Appendix E: Responses to questions I to 5 for periods 2, 3, and 4 
(See Appendix D for questions and key to responses) 

ID PERIOD I IA 2 2A 3A 4 4A 4B 5 

921 3 0 0 0 0 0 0 0 
921 4 0 0 0 1 8 2 0 
922 2 0 0 0 1 3 2 0 
922 3 0 0 0 0 0 0 0 
922 4 I aborted 0 0 1 8 2 1 
923 2 I DIARRHEA 0 I DLO SEL 0 0 0 0 
923 3 I DIARRHEA 0 1DLO SEL 0 0 0 0 
923 4 0 0 0 1 8 2 0 
925 2 0 0 0 0000 
925 3 I DIARREfA 0 I DLO SEL 0 0 0 0 
925 4 0 0 0 1 7 1 0 
926 2 0 0 0 0 0 0 0 
926 3 0 0 0 0 0 0 1 
927 2 0 0 0 0 0 0 0 
927 3 0 1?REULAR TREATMENT? I ?REL TREATMENT? 0 0 0 0 
927 4 0 1 ?regular treatment? I ?regular treatment? 0 0 0 0 
919 2 0 0 0 1 3 2 0 
930 2 0 0 0 0 0 0 0 
930 0, 0 0 0 0 0 0 
9.!0 4 0 0 0 0 0 0 0 

91 2 0 0 0 0 0 0 0 
9311j 3 0 0 0 0 0 0 
931 4 0 0 0 1 7 3 0 
932 2 0 0 0 1 1 2 0 
933 2 0 0 0 1 3 2 0 
933 3 0 0 0 0 0 0 0 
933 4 0 0 0 0 0 0 0 
934 2 0 0 0 1 3 2 0 
934 3 0 0 ON 0 0 0 0 
934 4 0 0 0 0 0 0 1 

.93 2 0 0 0 0 00 0 
935 3 0 0 0 0 0 0 0 
935 4 0 0 0 0 0 0 0 
936 2 0 0 0 0 0 0 0 
936 3 0 0 0 0 0 0 0 
937 2 0 0 0 0 0 0 0 
937 3 0 0 0 0 0 0 0 
937 4 01babydie -Aug 0 0 1 8 3 0 
938 2 0 0 0 0 0 0 0 
940 2 0 0 0 0 0 0 0 
9,0 3 0 0 0 0 0 0 0 
940 4 0 0 0 0 0 0 0 
941 2 0 0 0 0 0 0 0 
941 3 0 0 0 0 0 0 0 
941 4 0 0 0 1 7 2 0 
942 2 0 0 0 0 0 0 0 
943 2 0 0 0 0 0 0 0 
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Appendix E: Responses to questions 1 to 3 for periods 2, 3, and 4 
(See Appendix 0 for questions and key to responses) 

ID PERIOD I IA 2 2A 3 3A, 4 4A 4B 5 

943 3 0 0 0 0 0 0 1 
944 2 0 0 0 0 0 0 0 
944 3 0 0 0 0 0 0 0 
945 2 0 0 0 1 2 3 0 
945 3 0 0 0 0 0 0 0 
945 4 0 0 0 0 0 0 1 
946 2 0 0 0 0 0 0 0 
946 3 0 0 0 0 0 0 1 
946 4 0 0 0 1 8 2 0 
947 2 0 0 0 0 0 0 0 
947 3 0 0 0 0 0 0 0 
948 2 0 0 0 0 0 0 0 
948 3 0 0 0 1 5 2 0 
948 4 0 0 0 0 0 0 1 
949 2 0 -0 0 1 2 2 0 
949 4 0 0 0 0 0 0 1 
950 2 0 0 0 0 0 0 0 
950 3 0 0 0 0 0 0 0 
950 4 0 0 0 0 0 0 0 
951 2 0 0 0 0 0 0 0 
951 3 0 0 0 0 0 0 0 
951 4 0 0 0 0 0 0 0 
952 2 0 0 0 0 0 0 0 
952 3 0 L 'RE6UM TE.ATENT? I ?REGULAR TFEATh"NT? 0 0 0 0 
952 4 0 0 0 0 0 0 0 
953 2 0 0 0 0 0 0 0 
953 3 0 0 0 0 0 0 1 
953 4 0 0 0 0 0 0 1 
954 2 0 0 0 0 0 0 0 
955 2 0 0 0 0 0 0 0 
956 2 0 0 0 0 0 0 0 
956 3 0 0 0 0 0 0 0 
959 2 0 0 0 0 0 0 0 
959 3 I DIARRIEA 0 0 1 0 0 0 
959 4 0 0 0 0 0 0 1 
960 2 0 0 0 0 0 0 0 
960 3 0 1 ?REUA TREAThENT? I OLEYM[SOLE' 0 0 0 1 
960 4 0' 0 0 0 0 0 1 
961 2 0 0 0 0 0 0 0 
961 3 0 0 0 0 0 0 0 
961 4 0 0 0 0 0 0 1 
962 2 0 1RE6L TREA ? 0 1 3 3 0 
963 2 0 0 0 0 0 0 0 
964 3 0 1 RE6ULR TREATtMET? I ?REILUAR TREATMENT? 0 0 0 0 
964 4 0 1 ?regular treatment? I ?regular treatment? 0 0 0 1 
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Appendix Es Responses to questions I to 5 for periods 2, 3, and 4 
ISee Appendix D for questions and key to responses) 

ID PERIOD 1 14 2 2A 3 3A 4 4A 49 5 

CATTLE 
49 2 0 0 0 0 0 0 0 
49 3 0 1 H.A.S. ANIM. I H.AS. ANIML 0 0 0 0 
49 4 0 0. 0 0 0 0 0 
76 2 0 0 0 1 2 1 0 
76 3 0 1H.A,. ANIM.. 1 HA.S. ANIIM. 0 0 0 0 
76 4 0 0 0 0 0 0 1 

185 2 0 0 0 0 0 0 0 
185 3 0 1H.A.S. ANIAL I H.A.S. ANItAL 0 0 0 1 
195 4 0 0 0 0 0 0 1 
245 2 1 SAL;DOWNICANIT RISE I HAS. ANIMAL 1 0 0 0 0 
245 3 0 1 H.A.S. NIL.. 1H.A.S. ANIMAL 0 0 4 0 
245 4 0 0 0 0 0 0 0 
552 2 0 .0 0 0 00 0 
552 3 0 0 0 0 0 0 0 
552 4 0 0 0 0 0 0 1 
5'3 2 0 0 0 0 0 0 0 
5m3 3 0 0 0 0 0 0 0 
5 4 0 1 standard treatment I ?Wet treatment? 0 0 0 1 
554 2 0 0 0 0 0 0 0 
554 3 0 . ?REGULAR TREATHENT? I REL.IRTREATMENT? 0 0 0 1 
554 4 0 0 0 O 00 1 
555 2 0 0 0 0 0 0 0 
555 30 0 0 0 0 0 0 
555 4 I no appetite 0 0 0 0 0 0 
55 2 0 0 0 0 0 0 0 
556 3 0 1 ?RE6U TREATENT? I ?REULM TREATMENT? 0 0 0 0 
556 4 0 0 0 0 0 0 0 
557 2 0 0 0 0 0 0 0 
557 3 0 0 0 0 0 0 t 
557 4 0 0 0 0 0 0 1 
558 2 0 0 0 0 0 0 0 
558 3 0 0 0 0 0 0 0 
558 4 0 0 0 0 0 0 1 
559 2 0 1'REEDPOU VE ILEVHISOL 1 3 1 0 
559 3 0 1 ?RELAR TREATMENT? I ILEVAMISOL' 0 0 0 0 
560 2 0 0 0 0 0 0 0 
560 3 0 0 0 0 0 0 1 
560 4 0 0 0 0 0 0 1 
562 2 0 ILEVAIS L I 'LEVANISOL ' 0 0 0 0 
562 3 0 1?RE.AR TREATMENT? I 'LEVAMISOL;9 COtREX 0 0 0 0 
563 2 0 0 1 "VERIISOL' 0 0 0 0 
563 3 0 1 ?REILAR TREATMENT? I ?RE6UIJ TREATMENT? 0 0 0 0 
563 4 0 0 0 0 0 0 0 
564 2 0 0 0 0000 
564 3 0 0 0 0 0 0 0 
564 4 0 0 0 0 0 01 
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Appendix,- -:Responses to questions, 1,to 5 for periods 2, 3, and 4 
(See Appendix Dfor questions and key to responses) 

ID PERIOD I 1A 2 2A 3 34 4 4A9 5 

565 2 0 0 0 0 0 0 0 
565 3 0 0 0 0 0 0 0 
565 4 0 0 0 0 0 0 1 
566 2 0 0 0 1 1 1 0 
566 3 0 0 0 0 0 0 0 
566 4 0 0 0 0 0 0 0 
567 2 0 0 0 0 0 0 0 
567 3 0 0 0 0 0 0 0 
567 4 0 0 0 0 0 0 0 
568 2 0 0 0 0 0 0 0 
56 3 0 0 0 0 0 0 0 
568 4 0 0 0 0 0 0 1 
569 2 0 0 0 0 0 0 0 
569 4 0 0 0 1 a 0 0 
570 2 0 0 0 0 0 0 0 
570 3 0 0 0 0 0 0 1 
570 4 0 0 0 0 0 0 1 
571 2 0 0 0 0 0 0 0 
601 2 0 0 0 0 0 0 0 
601 3 0 0 0 0 0 0 0 
601 4 0 0 0 0 0 0 0 
603 2 0 0 0 0 0 0 0 
604 2 0 0 0 0 0 0 0 
604 4 0 0 0 0 0 0 0 
605 2 0 0 0 0 0 0 0 
605 4 0 0 0 0 0 0 0 
606 2 0 0 0 0 0 0 0 
606 3 0 0 0 0 0 0 0 
606 4 0 0 0 0 0 0 0 
607 2 0 0 0 0 0 0 0 
607 3 0 0 0 0 0 0 0 
607 4 0 0 0 0 0 0 0 
608 2 0 0 0 0 0 0 0 
608 4 0 0 0 0 0 0 1 
610 2 0 0 0 0 0 0 0 
615 2 0 0 0 0 0 0 0 
615 4 0 0 0 0 0 0 L 
616 2 0 0 0 0 0 0 0 
616 3 0 0 0 0 0 0 1 
616 4 0 0 0 0 0 0 0 
617 2 0 0 0 0 0 0 0 
617 3 0 0 0 0 0 0 0 
617 4 0 0 0 0 0 0 0 
619 2 0 0 0 0 0 0 0 
619 3 0 0 0 0 0 0 0 
619 4 0 0 0 0 0 0 0 
619 2 0 0 0 0 0 0 0 
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Appendix Es Responses to questions I to 5 for periods 2, 3, and 4 
(See Appendix D for questions and key to responses) 

ID PERIOD 1 IA 2 2A 3 3A 4 4A 4B 5 

619 3 0 0 0 0 0 0 1 
619 4 0 0 0 0 0 0 1 
620 2 0 0 0 0 0 0 0 
620 3 0 0 0 0 0 0 1 
620 4 0 0 0 0 0 0 1 
621 2 0 0 0 0 0 0 0 
621 3 0 0 0 0 0 0 0 
621 4 0 0 0 0 0 0 0 
622 2 0 0 0 0 0 0 0 
622 3 0 0 0 0 0 0 1 
622 4 0 0 0 1 8 0 0 
623 3 0 0 0 0 0 0 0 
623 4 0 0 0 0 0 0 0 
624 2 0 0 0 1 1 1 0 
624 3 0 0 0 0 0 0 0 
624 4 0 0 0 0 0 0 0 
625 2 0 0 0 0 0 0 0 
625 3 0 0 0 0 0 0 0 
625 4 0 0 0 0 0 0 0 
676 2 0 0 0 0 0 0 0 
676 3 0 0 0 0 0 0 0 
677 2 0 0 0 0 0 0 0 
677 3 0 0 0 0 0 0 0 
677 4 0 0 0 1 8 0 0 
679 2 0 0 0 0 0 0 0. 
678 3 0 0 0 0 0 0 0 
678 4 0 0 0 0 0 0 0 
680 2 0 0 0 0 0 0 0 
680 3 0 0 0 0 0 0 1 
680 4 0 0 0 0 0 0 1 
681 3 LERI 0 0 0 0 0 0 
681 4 0 0 0 0 0 0 0 
682 2 0 0 0 0 0 0 0 

,682 3 0 0 0 0 0 0 0 
682 4 0 0 0 0 0 0 0 
683 2 0 0 0 1 2 1 0 
683 3 0 0 0 0 0 0 0 
683 4 0 0 0 0 0 0 0 
684 2 0 0 0 0 0 0 0 
684 3 0 0 0 0 0 0 0 
684 4 0 0 0 0 0 0 0 
686 4 0 0 0 0 0 0 0 
687 4 0 0 0 0 0 0 0 
689 2 0 0 0 0 0 0 0 
689 3 0 0 0 0 0 0 0 
689 4 0 0 0 0 0 0 0 
690 2 0 0 0 0 0 0 0 



Appendix Ez Responses to questions I to 5 for periods 2, 3, and 4 
(See Appendix Dfor questions and key to responses) 

ID PERIOD I IA 2 2A 3 3A 4 4A 4 5 

690 3 0 0 0 0 0 0 1 
690 4 0 0 0 0 0 0 1 
691 4 0 0 0 0 0 0 1 
692 4 0 0 0 0 0 0 1 
693 2 0 0 0 0 0 0 0 
693 3 0 0 0 0 0 0 0 
693 4 0 0 0 0 0 0 0 
694 2 0 0 0 0 0 0 0 
694 3 0 0 0 0 0 0 0 
695 2 0 0 0 0 0 0 0 
696 2 0 0 0 0 0 0 0 
697 2 0 1 ?REELAR TREATMENT? 1 'VERIIFU6ElPENICILL- .0 0 0 0 
697 3 0 1 ?REGLAR TREATheffT? I ?REMLA TREATMENT? 0 0 0 0 
698 2 1 'CHECHE" .1 1IVERIRJE,PENICILL" 0 0 0 0 
698 3 0 1 .M6L, TREATMENT? 1 .6LLAR TREATME? 0 0 0 0 
698 4 0 0 0 0 0 0 0 
699 2 0 0 0 0000 
699 3 0 0 0 0 0 0 0 
699 4 1 diarrhea I I levaeisol &assuntol 0 0 0 0 



Appendix E: Responses to questionnaire 2
 
(See Appendix D for questions and key to responses)
 

ID 6 7 Ba 8b 9 10 Ila 1lb 12 13a 13b 14a 14b 15a 15b 16 

GOATS 
1551694 

901 5 
9025 

1 
1 

6 
0 

9 
0 

4 
O P 

I 
1 
0 

JIRS 
JIRS 

2 0 
2 00 
0112 

0 1 12 0 
1 12006 
112 0 

0 6 

4 
903 5 1 694 1JIRS 20 0 112 00 6 
9041 1 
905 1 0 
9 0 6 1 0 
90 1 0 
9091 0 
910 1 0 
90 1 0 
9141 0 
915 1 0 
916 1 10 
917 10 

5 12 1 JKA 
5 12 1 J 
5 12 1IJLK 
5 12 1 XIJ 
5 12 1 JIVN 
5 12 I XILK 
5 12 1IJKO 
5 12 I JKT 
5 12 1 JO. 
0 0 
0 00 

I J 
I J 
I K 
1 I 
I JF 
I IJ 
0 
0 
0 
0 
0 

2 12 5 1212 
3 12 5 1 1 
312 312 12 
2 12 5 12 12 
2 12 .5 1 2 
2 12 5 12 12 
3 12 5 12 12 
2 12 5 12 12 
3 12 5 12 12 
01 12 12 12 
0 112 112 

231 
2 3 
233 
2 3 3 
3 40 

2 3 1 
2 3 1 
2 31 
2 3 1 
0 0 1 
00 5 

919 1 
920 1 
921 1 
9221 

1 
1 
1 
0 

5 31 
5 12 
5 12 
5 12 

IJKW 
1AJL 
1 AJLO 
1AJKL 

I JKGW 
JA 

IAK 
1IL 

2 3 
2 12 
2 12 
2 12 

5 
5 
5 
5 

3 45 
12 12 
12 12 
12 12 

5 
2 

3 
63 
3 
3 

3 

3 

923 1 1 5 12 I ABJKN IJKI 2 12 5 5 2 3 3 
925 1 1 5 12 1 JILN I AJ 2 12 5 12 12 2 3 3 
926 1 
927 1 

0 
1 

5 
5 

12 
12 

1 AJKL 
AJIL 

IAJ 
I AJK 

2 12 
2 12 

5 
5 

12 
12 

12 
12 

2 
5 

3 
6 

3 
3 

9261 
93 1 
931 4 

1 
0 
0 

5 
5 
5 

1 1 JNU 
12 1IJ0O 
12 1JMF 

I IKO 
I F 
I JI0 

2 1 
2 12 
2 12 

58 
5 
5 

12 
12 

12 
12 
12 

2 
2 
2 

3 
3 
3 

3 
3 
3 

9321 0 5 12 I JIKAL 1 AM 2 12 5 12 12 2 3 3 
9331 1 5 12 I JIKL 0 2 12 5 12 12 34 
934 1 0 
934 0 
936 1 1 
9371 0 
931 0 

5 
5 
5 
5 
5 

12 
12 
12 
12 
10 

JILO 
I JIUN 
I JLN 
1XJL 
1 MK 

IAJ 
I jK 
0 
FM 

I J 

112 5 12 1 
2 12 5 1 4 
2 12 5 4 5 
2 12511 12 
2 12 5 12 12 

2 
5 
2 
2 
2 

3 3 
6 1 
3 3 
3 3 
35 

9401 0 
9414 0 

5 12 
512 

1 JKFM 
1JMFO 

I LO 
IIm 

2 12 5 12 
2 12 51212 

12 2 
23 

3 3 
3 

942 4 5 12 
943 1 1 5 
9444 1 5 12 
945 3 1 51 
946 1 1 512 
9471 05 12 
948 1 1 512 
9491 0 512 
950 1 1 5 10 
951 1 1 5 10 
952 1 1 510 
953 1 1 51 
94 305312 
955 3 051 

I JIKNO 
I JKLO 
1 JIKL 
I JABI 
1IABJKU 
1 J1KPN 
1iJIAB 
1IABJI 
1IABJ< 
tAKWO 
IA3WK 
1IJIAW 
1IAJIW 
1 #40 

I JF 
I11 
I JKO 
IJA 
0 
I.3K 
0-
0 
1.3KW 
1.31 
IAJ 
IJAO 
IAN 

0 

2 12 5 12 12 
2 12 51212 
2 12 5 12 12 
2 12 5 4 
2 125 55 
2 12 51212 
2125 55 
2 125 55 
2 10 5 10 11 
2 10 5 10 11 
2 10 5 10 11 
2 1531212 
2 15 1212 
2 1 51212 

2 3 
2 3 
2 3 
55 
2 33 
23 
23 
23 
4 6 
4 5 
4 53 
23 
23 
23 

3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
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Appendix E: Responses to questionnaire 2
 
(See Appendix D for questions and key to responses)
 

ID 6 7 ea eb 9 10 Ila 11b 12 13a 13b 14a 14b 15a 15b 16 

956 1 1 5 12 I JIKAB I JI 2 12 5 5 7 3 33 

959 3 0 0 0 0 0 0 1 12 1 12 0 0 3 

960 1 1 5 12 1 ABJIK I JI 2 12 5 12 5 2 3 3 

9611 1 5 12 1ABJI I JI 2 12 5 5 2 2 33 

962 3 0 5 2 I AJIK I JA 2 12 5 12 12 0 0 3 

963 1 0 0 0 0 0 0 1 12 1 12 0 03 

CATTLE 
49 5 1 0 0 0 0 0 1 12 1 12 0 0 4 

76 5 1 0 0 0 0 0 1 12 1 12 0 0 4 

185 5 1 0 0 0 0 0 1 12 1 12 0 0 4 

245 5 1 0 0 0 0 0 1 12 1 12 0 0 4 

552 4 0 5 12 1 AID 0 1 12 5 12 12 2 3 3 

553 2 0 1 12 0 ABIP 0 1 0 0 68 11 11 3 

554 2 0 1 12 1 PNJD 0 1 0 0 5 6 11 12 3 

555 3 0 5 2 1 ABDI 0 1 5 6 7 11 113 

556 3 0 5 1 1 ABNPO 0 1 1 5 6 7 11 11 3 

557 2 1 1 12 0 XID I AI 1 0 0 99 99 99 99 3 

558 2 0 1 12 1NGCF I B 1 0 0 5 1 2 3 3 

559 2 0 1 t2 2 XONP 0 1 0 0 7 8 2 3 3 

560 4 0 5 12 I NQOP 0 1 12 5 6 7 3 3 3 

562 2 0 1 12 2 ABIO 0 1 0 0 7 12 2 3 3 

563 3 0 0 ) 0 0 1 1 12 1 12 0 0 3 

564 2 0 1 12 2 ABNO 0 1 0 0 6 2 2 6 3 

565 2 0 1 12 0 AEF I EF 1 0 0 12 2 7 7 3 

566 3 0 5 1 1 ASEN 0 1 12 5 12 1 6 7 3 

567 3 0 0 0 0 0 0 1 12 1 12 0 0 3 

5683 0 1 12 0 ABD I BI 1 0 0 1 12 0 0 3 

569 2 0 1 12 2 ABIL 0 1 0 0 1 12 0 0 3 

570 2 0 5 12 1 GIA I 1 1 12 5 6 9 2 4 3 

571 1 0 0 0 0 0 1 12 1 12 0 0 3 

601 4 0 12 1 AN 0 1 12 5 7 7 11 3 3 

603 4 0 0 0 0 0 0 1 12 12 12 2 3 3 

604 4 0 0 0 0 0 0 1 L2 5 6 2 3 3 

605 4 0 0 0 0 0 0 1 12 7 7 7 7 3 

606 4 0 5 12 I NQI 0 1 12 5 6 7 2 3 3 

607 4 0 5 12 1NQI 0 1 12 5 6 7 2 3 3 

608 4 0 5 12 I NQB 0 1 12 5 12 12 2 3 3 

610 4 0 5 12 I TNOQ 0 1 12 5 5 7 2 3 3 

6152 0 1 12 2 X 0 1 0 0 1 12 7 12 1 

616 4 0 5 2 I ABIO I HD 1 2 5 6 8 2 3 3 

6171 1 1 12 3 BAGID I DAG 1 0 0 5 12 2 3 3 

618 3 0 5 1 I XIA 0 1 1 5 6 8 1 2 3 

619 2 0 112 3 ABDP 0 1 0 0 12 12 3 3 3 

620 3 0 I 12 3 ABDI 0 1 0 0 12 12 3 3 3 

621 2 0 1 12 3 ABOPI 0 1 0 0 12 12 3 3 3 

622 4 0 5 2 1 XGDA 0 1 2 5 6 2 2 5 3 

624 4 0 1 12 I FIJL i FB 1 0 0 12 12 2 3 3 

625 4 0 1 12 I BEDA I AB 1 0 0 12 12 2 3 3 

676 4 0 0 0 0 0 0 1 12 1 12 0 0 3 

677 3 0 5 12 1NUDIO 0 1 12 5 6 8 2 3 3 

E-14 



Appendix E: Responses to questionnaire 2
 
(See Appendix D ior questions and key to responses)
 

ID 6 7 8a Bb 9 10 Ila 1Ib 12 13a 13b 14a 14b 15a 15b 16 

678 
680 
682 
683 
684 
689 
690 
693 
694 
695 
696 
697 
698 
699 

4 
2 
3 
3 
4 
3 
3 
3 
2 
2 
3 
4 
3 
3 

0 5 12 
0 1 12 
0 5 2 
0 5 12 
0 5 2 
0 5 12 
0 5 12 
0 5 12 
0 1 12 
1 1 12 

0 0 0 
0 5 12 
0 5 12 
0 5 12 

1 ABID 
1 XDJF 
I ABID 
1 ABFDO 
1 XNI 
0 ADBI 
1 ABKT 
1 XPND 
1 DFIO 
I ABIDN 
0 
I XDI 
1 XPNI 
I ABD 

0 
0 
0 
I BI 
0 
0 
0 
I ID 
I DB 
I DB 
0 
0 
0 
0 

1 12 5 6 8 
1 0 0 5 5 
1 3 5 11 22 
1 2 5 12 12 
1 2 5 2 4 
1 2 3 5 5 
1 12 5 4 5 
1 12 5 9 9 
1 0 0 12 .12 
1 0 0 12 12 
0 1 12 12 12 
1 12 5 5 5 
2 12 5 5 12 
1 12 5 12 12 

2 
2 
0 
2 
6 
2 
2 
7 
2 
2 
2 
2 
2 
2 

3 
3 
3 
3 
6 
3 
3 
8 
3 
3 
3 
3 
33 
3 

3 
1 
3 
3 
2 
3 
3 
3 
3 
3 
3 
3 

3 

1. Y"
 



Appendix E: Responses to questionnaire 3
 
(See appendix D far questions and key to responses)
 

ID 6 7 Sa 8b 9 10 IlalIb 12 13a Ob 14 15 

6OATS 
15 0 0 0 0 7 1 INT &EXT PAS I IASNTOL&LEYAISOLE 1 I 

901 0 0 0 0 7 I INT&EXTPARAS IASI.NTOL&LEVAMlSOLE 1 1 
902 0 0 0 0 2 0 1 0 0 3 
903 0 0 0 0 7 1 INT &EXTPARAS I ASUNT0L&EVAMISLE I i 
904 2 99 0 0 2 0 1 0 0 3 
905 0 0 0 0 2 0 1 0 03 
906 0 0 0 0 2 0 1 0 03 
9060 0 0 0 0 0 0 0 0 0 
909 0 0 0 0 0 0 0 0 0 0 
910 0 0 0 0 0 0 0 0 0 0 
915 0 0 0 0 00 9 0 0 0 
916 0 0 0 0 2 0 3 0 0 2 
917 0 0 0 0 4 1ALOTOFRAIN 1 1MMAV FEYLADE 1 1 
918 0 0 0 0 0 0 0 0 0 0 
919 0 0 0 0 2 INA PATAT 1 1DLOSEL 1 1 
920 2 4 1010SEL 5 2 0 1 IOLOSEL 1 1 

921 0 0 0 0 2 0 1 1DLOS 11 
922 0 0 0 0 2 0 1 IDLOSEL 1 1 
923 2 4 1OLn S 0 2 0 1 1iOSE 1 1 
925 2 5 I DLOSE. 0 2 0 1 I DLOSEL I 1 
926 0 0 ) 0 2 0 1 I1DOSEL 1 1 
927 2 4 0 0 2 0 1 1 SEEVETERINRIAN 1 3 
930 0 0 0 0 4 0 1 0 0 2 
931 0 0 0 0 4 0 1 0 0 2 
933 0 0 0 0 4 1NML M6e" I IFEYTILABE 1 1 
934 0 0 0 0 4 1*MAL 16E" I IFEYfTIL BE 1 1 
93 0 0 0 0 4 0 1 0 0 1 
936 2 4 0 0 2 0 1 0 0 1 
937 0 0 0 0 2 0 1 0 0 2 
940 0 0 0 0 4 0 1 0 0 2 
941 0 0 0 0 4 0 1 0 0 2 
943 0 0 0 0 4 1 A LOT OF RAIN I BENYENAVEXFEYTILABE 1 1 
944 0 0 0 0 4 I ALOTOFRAIN I 1 BWEN AViKFEYTILABE 1 1 
945 4 99 IVACCINE 0 4 0 1 1VACCINE&BENYENLIT 0 1 
946 0 0 0 0 4 0 1 1VACCINE &BENLI 0 1 
947 0 0 0 0 4 0 1 1VACCINE& MEN LI 1 1 
948 0 0 0 4 2 0 1 0 0 1 
950 0 0 0 0 4 0 1 0 0 1 
951 2 5 0 0 4 0 1 0 0 1 
952 0 0 0 2 4 0 1 0 0 1 
953 2 4 IDLOSEL 5 2 1BAPATAT 1 0 0 2 
956 0 0 0 0 0 0 0 0 0 0 
959 2 99 0 0 2 0 1 0 0 2 
960 0 0 0 0 2 0 1 1LV~dI9.L. 1 1 
961 0 0 0 0 0 0 0 0 0 0 
964 2 4 ISAW ET 0 0 C 0 0 0 0 
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Appendix Es Responses to questionnaire 3 
(See appendix 0 for questions and key to responses) 

ID 6 7 8a Bb 9 10 lIallb 12 13a13b 14 15
 

CATTLE
 
49 0 0 0 0 1 0 1 0 0 2
76 0 0 0 0 1 0 1 0 0 2 

I150 0 0 0 1 0 1 0 0 2 
245 0 0 0 0 1 0 1 0 
 0 2 
552 0 
0 0 6 1 0 1 IVETERINARIAN 1 2
55 0 0 0 0 7 0 0 0 0 1 
554 0 0 0 7 7 0 0 0 0 1 
555 0 0 0 0 7 0 0 0 0 1
 
56 7 4 1VETERINA. 0 7 0 0 0 0 1
557 1 0 0 0 9 0 3 0 0 2 
5580 0 0 0 1 0 1 0 0 2
559 0 0 0 0 0 0 0 0 0 0 
560 0 0 0 0 1 0 .1 0 0 2
562 3 99 1ASUOL 0 2 I WORM I ILEVAISOL 1 I 
560 0 0 0 0 0 0 0 0 0 
564 0 0 0 
 0 0 0 0 0 0 0
565 0 0 0 0 3 0 1 0 0 1 
566 3 4 0 0 3 0 1 0 0 1 
567 0 0 0 0 3 0 1 0 0 1 
5680 0 0 0 1 0 1 0 0 2
570 0 0 0 0 1 0 1 0 0 2 
601 0 0 0 0 1 0 1 0 0 2 
606 5 5 0 2 3 0 1 0 0 1 
607 0 0 0 0 1 1LACKOFFOOD I I VETERINARIAN 1 2

616 0 0 0 0 1 0 1 0 0 2
617 0 0 0 0 1 0 1 0 0 2 
618 0 0 0 0 10 IWORM 1 0 0 1 
619 0 0 0 0 1 .0 1 1 SEEVETERINARIAN 13 
620 0 0 0 0 1 0 1 1SEE VETERINARIAN 1 3
621 0 0 0 0 1 0 1 1 SEE VETERINARIAN 1 3 
622 0 0 0 0 1 0 1 0 0 2 
623 0 0 0 0 8 0 1 0 0 1 
624 0 00 01 0 1 0 0 2
6250 0 0 0 1 0 1 0 0 2 
676 0 0 0 0 1 0 1 0 0 2 
6773 4 0 0 3 0 0 0 0 1 
676 0 0 0 0 3 0 0 0 0 1
 
680 0 0 0 0 2 0 1 0 0 1 
618 4 0 0 9 0 1 0 0 1
 
682 0 0 0 0 0 0 0 0 0 0 
683 2 5 0 
 0 2 0 1 0 0 1

684 0 0 0 0 3 0 1 0 0 1 
689 0 0 0 0 1 0 1 0 0 2 
690 0 00 01 0 100 
 2 
693 0 0 0 0 1 0 1 0 0 2
 
694 0 0 0 0 2 IHOVEZEBO 
 1 0 0 1
697 0 0 0 0 1 0 1 1SEEVETERNARIAN 1 2
6990 0 0 0 1 0 1 1SEEVETERINARIAN 1 2 
6 0 00 0 1 0 
 1 SEE VETERINARIAN 1 2 

£1 



Appendix E: Responses to questionnaire 3
 
See appendix Dfor questions and key to responses)
 

ID lba 16b l6c 16d 16e 16f 169 161 17a 17b 17c 17d 17e If 179 17h 16 11 

COATS 
15 12 1PPAASITES I ASUNTOL& LEVANISOLE I 1 0 0 0 0 0 0 0 0 

901 12 1 PARASITES I IAJWTOL& LEVAMISOLE I1 0 0 0 0 0 0 0 0 

902 4 0 1ISEEVETERINARIAN 1 1 9 0 1 1 SEEV1 0 2 0 

903 12 1PARASITES I IASUNTOL &LEVISOLE 1 00 0 0 0 0 0 0 

904 0 0 0 0 0 0 0 0 0 0 0 0 20 

905 4 1ALOTOFRAIN 1 0 3 51LICE 1 O ETC 0 3 2 

906 4 1ALOTOF RAIN 1 0 0 3 5 ILICE 1 OETC 0 3 2 0 

9080 0 0 0 0 0 0 0 0 0 0 0 0 0 

909 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

910 0 0 0 0 0 0 0. 0 0 0 0 0 0 0. 

915 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

916 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

917 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

918 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

919 4 0 11 BDYENAVE YLADE 1 0 0 0 0 0 0 2 0 

920 5 0 1 0 0 1 0 0 0 0 0 0 2 0 

921 5 0 1 0 0 1 0 0 0 0 0 0 20 

922 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

923 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

925 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

926 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

927 4 0 1 1 SEEVETERINAIAN 0 0 0 0 0 0 2 0 
9 302 0 1 0 0 2 0 0 0 0 0 0 2 0 

931 2 0 1 0 0 2 0 0 0 0 0 0 2 0 

93 2 0 1 1DLOSEL 1 2 0 0 0 0 0 0 2 0 

934 2 0 1I DLOS. 1 2 0 0 0 0 0 0 2 0 

935 2 0 1 1DLOSEL I 1 0 0 0 0 0 0 2 0 

936 4 0 1 0 0 1 0 0 0 0 0 0 2 0 

9370 0 0 0 0 0 0 0 0 0 0 0 2 0 

940 2 0 1 0 0 2 0 0 0 0 0 0 2 0 

941 2 0 1 0 0 2 0 0 0 0 0 0 2 0 

943 2 0 1 0 0 2 0 0 0 0 0 0 2 0 

944 2 0 1 0 0 2 0 0 0 0 0 0 2 0 

945 2 0 1 0 0 1 0 0 0 0 0 0 4 0 

946 2 11 0 0 1 0 0 0 0 0 0 4 0 

947 2 0 1 0 0 1 0 0 0 0 0 0 4 0 

948 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

95 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

951 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

952 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

9 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

9560 0 0 0 0 0 0 0 0 0 0 0 0 0 

959 0 0 0 0 0 00 0 0 0 0 0 20 

960 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

961 0 0 0 0 0 0 0 0 0 0 0 0 00 

964 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

6-I7
 



Appendix E: Responses to questionnaire Z 
(See appendix D for .uestionsand key to responses) 

ID 16a 16b 16c 	 16d 16e 16f 169 16h ha 17" 17c 17d 17e 17f 179 17h 18 19a 19b 

CATTLE 
0 0 2 11 0 1 0 0 0 1 0 149 6 0 1 

76 6 0 1 0 0 2 11 0 1 0 0 0 1 0 1 
185 6 0 1 0 0 2 11 0 1 0 0 0 1 0 $ i 

1 0 1245 6 0 1 0 0 2 11 0 1 0 0 0 
0 0 0 0 0 0 1 0 1'552 6 0 	 1 0 0 3 

0 0 0 0 0 0 0 0 7 07 5 0 0 0 0 
0 0 0 0 7 0 7554 0 0 	 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 7 0 7,55 0 0 0 0 
556 0 0 0 0 0 0 0. 0 0 0 0 0 7 07 
557 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 
5 8 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 
559 0 0 0 0 0 0 0 0 0 0 00 0 0 

560 2 0 1 0 0 1 3 0 1 0 0 0 1 0 ' 
562 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 

0 0 0 0 0530 0 0 0 0 0 0 0 0 0 
564 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 3 0 3565 0 0 
0 0 0 0 0 3 0 3566 0 0 	 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 3 0 3567 0 0 
0 0 0 0 1 0 1%6800 0 0 	 0 000 

O' 0 0 0 0 0 0 0 1 0 1570 u 0 	 0 0 
601 0 0 0 0 0 0 	 0 0 0 0 0 1 0 1 

0 0 0 0 0 1 0 1606 2 0 1 0 0 0 0 
607 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 

616 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 
617 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 

0 0 0 0 0 0 0 0 0 0 to 0 10618 0 0 
619 2 0 1 1SEE VETERINARIAN I 1 0 0 0 0 0 0 1 0 1 
620 2 0 1 1SEETERNARINM t 1 0 0 0 0 0 0 1 0 1 

621 2 0 1 1SEEETERIAIAN 1 0 0 0 0 0 0 1 0 1 
622 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 

1 0 0 2 2 0 1 0 0 0 1 0 1623 1 0 
624 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 

625 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 

676 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 
677 0 0 0 0 0 0 0 0 0 0 0 0 3 0 3 

678 0 0 0 0 0 0 0 0 0 0 0 0 3 0 3 
0 0 0 0 0 0 0 0 2 0 2680 0 0 0 0 

681 0 1 0 0 2 2 0 1 0 0 0 1 0 1 
0 0 0 0 0 0 0 0682 0 0 0 0 0 0 0 

63 1 0 1 0 0 2 0 0 0 0 0 0 1 0 1 
684 0 0 00 0 000 0 0 0 0 0 3 0 3 
689 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 
690 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 
693 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 

1 0 0 2 0 0 0 0 0 0 1 0 1694 1 0 
697 6 0 1 0 0 3 0 0 0 0 0 0 1 0 1 

0 3 0 0 0 0 0 0 1 0 1698 6 0 1 0 
699 6 0 1 0 0 3 0 0 0 0 0 0 1 0 1 



Appendix Et Reponsn to questionnaire 4
 
(See Appendix Dfor questions and key to responses)
 

ID 6 7 9 10 11 12 13 14 15 l6 17 119 20a20b 21 2223a23b 

GOTS 
901 2 1 0 1 3 3 4 2 125 125 125 0 1 1 0 0 0 
902 1 1 0 1 3 3 4 1 20 20 15 12 2 C 0 0 0 
903 2 1 0 1 3 3 4 2 125 125 125 0 1 1 0 0 0 
904 0 0 0 0 1 11 1 20 15 0 0 1 0 0 0 0 
905 2 1 0 1 3 3 4 2 30 5 20 0 1 1 0 0 0 
906 2 1 0 1 3 3 4 230 3 20 0 1 1 0 0 0 
915 2 1 0 1 1 1 5 1 20 25 15 0 1 0 0 0 0 
916 2 1 0 1 1 1 4 1 10 15 10 0 1 1 0 0 0 
917 1 1 0 1 3 1 4 1 0 0 0 0 0 1 0 0 0 
919 3 1 0 1 1 1 4 1 20 13 6 7 1 1 0 0 0 
919 3 1 1 1 1 1 4 2 24 16 14 8 1 1 0 0 0 
920 3 1 0 1 2 2 2 216 13 6 7 1 0 0 0 0 

921 3 1 1 1 2 2 2 2 16 13 6 7 1 0 0 0 0 
922 3 1 0 1 1 1 4 2 15 18 12 8 0 0 0 0 0 
923 3 1 0 1 1 1 4 2 r5 18 12 8 0 0 0 0 0 
925 3 1 0 1 1 1 4 1 14 10 7 6 1 0 0 0 0 
927 3 1 0 1 2 2 4 1 30 25 14 9 1 1 0 0 0 
930 3 1 1 1 2 2 4 1 20 13 8 7 0 0 0 0 1 
931 2 1 1 1 2 2 4 1 20 13 8 7 0 0 0 0 1 
933 3 1 1 1 2 2 2 2 .0 15 10 13 0 1 0 0 0 
934 3 1 1 1 2 2 2 2 20 15 10 13 0 1 0 0 0 
935 ' 1 0 1 1 1 4 1 30 2 15 14 1 1 0 0 0 
937 3 1 1 1 1 1 4 1 15 17 7 6 1 1 0 0 0 
940 3 1 0 1 2 2 4 1 20 13 8 7 0 0 0 0 1 

941 3 1 0 1 2 2 4 1 20 13 8 7 0 0 0 0 1 
945 2 1 11 1 1 5 1 20 25 12 10 1 1 0 0 0 
946 2 1 0 1 1 1 5 1 20 25 12 10 1 1 0 0 0 
948 2 1 0 1 2 2 4 1 16 25 10 12 1 1 0 0 0 
949 2 1 0 1 2 2 4 1 16 25 10 12 1 1 0 0 0 
950 3 1 1 1 1 1 4 1 15 20 10 10 1 1 0 0 0 

951 2. 1 0 1 3 3 4 1 15 20 7 5 1 1 0 0 0 
952 3 1 1 1 1 1 4 1 25 20 15 7 1 1 0 0 0 
953 2 1 1 1 2 2 4 1 15 22 13 15 1 1 0 0 1 
959 2 1 0 1 1 1 4 1 20 15 7 0 I 1 0 0 0 
960 3 1 0 1 1 1 4 1 20 25 9 7 1 1 0 0 0 
961 2 1 0 1 1 1 4 1 25 15 10 8 1 1 0 0 0 
964 3 1 0 1 2 2 4 1 30 25 14 9 1 1 0 0 0 

CATTLE 
49 1 1 1 1 3 3 1 1 0 0 0 0 1 0 0 0 0 0 0 0 
76 1 1 1 1 3 3 1 1 0 0 0 0 1 0 0 0 0 0 0 0 

185 3 1 1 1 3 3 1 1 0 0 0 0 1 0 0 0 0 0 0 0 
245 1 1 1 1 3 3 1 1 0 0 0 0 1 0 0 0 0 0 0 0 
552 3 1 0 1 2 2 1 1 200 300 120 100 3 0 1 2 3 0 1 t 
53 3 1 0 1 1 1 1 1 300 100 120 50 3 1 1 1 3 0 1 2 
54 3 1 0 1 1 1 1 1 300 100 120 50 3 1 1 1 3 0 1 2 
5 1 1 0 1 1 1 1 1 300 100 120 50 3 1 1 1 3 0 1 2 

I . 20
 



Appendix E: Responses to questionnaire 4
 
(See Appendix 0 for questions and key to responses)
 

ID 6 7 8 9 10 11 12 13 14 15 16 17 1 1920a20b 21 2223a23b 

556 3 1 1 1 1 1 1 1 300 100 120 50 3 1 1 I 3 0 1 2 
557 2 1 1 1 3 3 1 1 200 300 100 120 0 1 2 3 0 03 0
558 2 1 1 1 2 2 1 I 200 210 150 100 3 1 1 2 3 0 0 0
560 2 1 1 1 300 4001 0 1 1 120 100 1 1 1 1 3 0 1 2

3 00 13 3 1 200. 200 150 100 3 1 1 2 3 0 1 2
564 2 1 0 1 1 1 1 1 300 400 150 100 3 0 1 2 3 0 1 1
565 2 1 0 1 1 1 1 1 300 200 90 80 1 1 1 1 0 0 0 0

566 3 1 1 1 1 1 1 1 200 240 100 60 1 1 1 3 03 0 0
567 3 1 0 1 1 1 1 1 200 240 100 60 3 1 1 1 3 0 0 0568 2 1 0 1 1 1 1 1 30 350 200 120 1 1 1 1 3 0 0 0569 3 1 1 1 1 1 300 110 11 2 200 120 0 1 , 3 0 0 0
570 3 1 1 1 1 1 1 1 30 350 140 100 1 1 1 1 3 0 1 1 
601 2 1 0 1 1 1 1 1 300 190 100 120 1 0 1 1 3 0 0 0604 2 1 0 1 1 1 1 1 200 220 90 90 1 1 1 1 3 0 1 2

605 i 1 0 1 1 1 1 1.30 190 100 120 1 0 1 1 3 0 0 0
606 0 1 0 1 3 3 1 2 200 220 120 100 1 1 2 3 0 01 0
607 1 1 0 1 3 3 1 2 200 220 120 1N 1 1 1 2 3 0 0 0 
608 2 1 0 1 3 3 1 2 200 120220 100 1 1 1 2 3 0 0 0615 2 1 0 i 1 1 1 1 400 600 100 100 1 0 1 1 3 0 0 0
616 2 1 1 1 1 1 1 1 240 '00 120 100 1 1 1 2 1 0 1 1
617 1 1 1 1 3 3 I 1 300 0 90 14) 3 1 1 2 3 0 1 1 
618 1 1 1 1 3 3 1 1 300 200 120 80 1 1 1 2 3 0 1 1
i19 2 1 0 1 3 3 1 1 300 50 180 10') 1 0 1 1 3 0 1 2
620 2 1 1 1 01 1 1 1 3(0 200 140 1 1 1 1 3 0 0 0
621 2 1 0 1 1 1 1 1 300 350 200 140 1 1 1 1 3 0 0 0
622 3 1 1 1 1 1 1 1 240 300 160 100 1 1 1 1 3 0 0 0
623 2 1 0 1 2 2 1 1 250 300 80 120 1 1 1 2 3 0 0 0624 3 1 1 1 2 2 1 2 200 250 140 90 1 1 3 0 01 2 0

625 3 1 1 1 2 2 1 2 200 250 140 90 1 1 1 2 3 0 0 0

677 2 1 1 1 1 1 1 1 200 300 120 120 1 1 1 1 3 0 1 2

678 2 1 0 1 1 1 1 1 200 300 120 120 1 1 1 1 3 0 1 2
680 2 1 0 1 1 1 0 1 220 300 130 100 1 1 1 1 3 0 1 2

681 3 1 1 
1 2 2 1 1 250 300 80 120 1 1 1 2 3 0 0 0
682 2 1 0 1 1 1 1 1 190 200 150 140 3 1 1 1 3 0 0 0

683 3 1 1 1 2 
2 1 2 300 340 120 90 1 1 1 2 3 0 0684 1 1 0 1 1 1 1 1 160 200 100 

0 
80 3 1 1 1 3 0 0 0

686 2 1 3 1 1 300 200 801 0 3 90 1 1 1 2 3 0 1 1
687 1 1 1 1 3 3 1 1 300 200 90 80 1 1 1 2 3 0 1 1689 3 1 0 1 1 1 1 1 180 140 80 60 3 1 1 1 3 0 0 0
 
690 3 1 0 1 1 1 1 1 180 140 80 60 1 1 3 0
1 1 0 0

691 3 1 0 1 1 1 1 2 300 400 140 100 3 1 1 1 0 0 0 0
692 3 1 1 1 1 1 1 2 300 400 140 100 3 1 1 1 0 0 0 0
693 3 1 0 1 3 3 1 1 300 250 200 180 1 1 1 2 3 0 0 0699 2 1 0 1 2 2 1 1 200 300 .20 100 3 0 1 2 3 0 1 1699 2 1 0 i 2 2 1 1 200 300 120 100 3 0 1 2 3 0 1 1 

.. 1t 'i
 



APPENDIX F1: Weight, Hematocrits (PCV) and 
White Blood Cell Counts (WBC) 

CATTLE 

ID DATE LBS PCV WBC ID DATE LBS PCV WBC 

049 02/05/86 
049 04/03/86 
049 06/12/86 
049 08/21/86 

161 
221 
309 
370 

28 5505 
33 4550 
39 15200 
32 12500 

616 
616 
616 
616 

01/30/86 
04/05/86 
06/13/86 
08/21/86 

614 
614 
614 
642 

2i 
25 
30 
34 

10672 
11000 
6500 
7300 

076 
076 
076 
076 

02/05/86 
04/03/86 
06/12/86 
08/21/86 

837 
713 
758 
655 

28 
28 
30 
30 

5505 
4000 
7850 

15400 

617 
617 
617 
617 

01/30/86 
04/02/86 
06/11/86 
08/21/86 

521 
496 
586 
586 

30 
29 
25 
26 

10926 
4150 
9950 
8550 

185 
.185 
185 
185 
245 
245 
245 

02/05/86 614 
04/03/86 655 
06/12/86 684 
08/21/86 758 
02/05/86 1232 
04/03/86 1250 
06/12/86 1272 

35 14400 
34 6300 
35 20450 
31 10000 
23 -4'97 
24 4500 
23 7200 

618 
618 
618 
618 
619 
619 
619 

01/30/86 
04/05/86 
06/12/86 
08/21/86 
02/01/86 
04/04/86 
06/12/86 

329 
391 
436 
447 
669 
743 
758 

26 7'708 
31 7900 
29 15750 
33 13200 
34 7962 
33 4750 
35 14550 

245 
552 
552 
552 
552 

08/21/86 1212 
02/06/86 655 
04/03/86 692 
06/12/86 743 
08/21/86 743 

21 
27 
27 
33 
35 

10200 
7285 
5200 
12300 
9700 

619 
620 
620 
620 
620 

08/20/86 
02/01/86 
04/03/86 
06/11/86 
08/19/86 

870 
655 
728 
743 
791 

36 
36 
32 
34 
38 

9700 
10249 
6150 
14200 
16100 

553 
553 
553 
553 

02/06/86 
04/04/86 
06/12/86 
08/21/86 

586 
560 
586 
600 

24 6860 
28 4900 
26 13150 
28 11300 

621 
621 
621 
621 

02/01/86 
04/03/86 
06/11/86 
08/19/86 

370 
459 
471 
508 

29 
32 
32 
30 

18295 
9400 
16800 
19100 

554 
554 

02/05/86 
04/03/86 

713 
775 

33 
33 

9062 
4000 

622 
622 

02/01/86 
04/05/86 

600 
628 

36 10249 
34 6200 

554 
554 
555 
555 
555 
555 
556 
556 
556 

06/12/86 
08/21/86 
02/05/86 
04/04/86 
06/12/86 
08/21/86 
02/05/86 
04/04/86 
06/12/86 

806 
921 
359 
309 
359 
349 
290 
329 
349 

36 14500 
34 10500 
23 6015 
23 4550 
33 10000 
20 8950 
24 5505 
25 4300 
30 9600 

622 
622 
623 
623 
623 
624 
624 
624 
624 

06/13/86 
08/20/86 
02/01/86 
06/11/86 
08/19/86 
02/01/86 
04/02/86 
06/12/86 
08/20/86 

669 
642 
263 
318 
329 
628 
655 
586 
600 

30 10600 
33 9000 
28 13467 
27 13150 
28 12100 
37 9571 
37 4600 
34 16300 
35 '7000 

556 08/21/86 
557 02/06/86 
557 04/05/86 
557 03/12/86 
557 08/22/86 
558 02/06/86 
558 04/05/86 
558 06/11/86 
558 08/22/86 
559 02/06/86 
559 04/05/86 
559 06/69/86 
560 01/29/86 

391 
508 
560 
560 
572 
508 
572 
521 
560 
459 
413 
424 
546 

25 13200 
27 5435 
27 4800 
27 12000 
25 7200 
28 5930 
31 4900 
28 8700 
28 7100 
31 8300 
29 4600 
25 9050 
29 10757 

625 
625 
625 
625 
676 
676 
676 
677 
677 
677 
677 
678 
678 

02/01/86 
04/02/86 
06/12/86 
08/20/86 
02/01/86 
04/02/86 
06/12/86 
02/01/86 
04/05/86 
06/12/86 
08/19/86 
02/01/86 
04/05/86 

728 
743 
642 
684 
96 
124 
182 
521 
586 
533 
533 
329 
329 

33 6352 
26 4000 
29 9950 
31 8100 
32 3980 
28 4000 
29 10450 
33 9655 
29 9400 
26 9700 
29 7350 
27 12112 
30 7450 

560 04/01/86 560 29 455" 878 06/12/86 380 29 13700 
560 06/10/86 562 36 1.2250 678 08/19/86 391 25 10900 



APPENDIX F1: Weight, Hematocrits (PCV) and 
White Blood Cell Counts (WBC) 

CATTLE 

ID DATE LBS PCV WBC ID DATE LBS PCV WBC 

560 
562 
562 
563 
563 
563 
564 
564 
564 
565 
565 
565 
566 
566 
566 
567 
567 
567 
568 
568 
568 
569 
569 
570 
570 
570 
571 
601 
601 
601 
601 
603 
603 
604 
604 
604 
605 
605 
605 
606 
606 
606 
606 
607 
607 
607 
607 
608 
608 

08/19/86 
04/05/86 
06/09/86 
04/05/86 
06/09/86 
08/22/86 
04/05/86 
06/11/86 
08/22/86 
04/05/86 
06/12/86 
08/21/86 
04/05/86 
06/13/86 
08/21/86 
04/05/86 
06/13/86 
08/21/86 
04/05/86 
06/10/86 
08/19/86 
04/05/86 
08/20/86 
04/05/86 
06/13/86 
08/20/86 
04/05/86 
01/28/86 
04/01/86 
06/14/86 
08/19/86 
01/28/86 
04/01/86 
01/28/86 
04/01/86 
08/19/86 
01/28/86 
04/01/86 
08/19/86 
01/29/96 
04/01/86 
06/10/86 
08/18/86 
01/29/86 
04/01/86 
06/10/86 
08/18/86 
01/29/86 
04/01/86 

572 
560 
-521 
129 
161 
212 
600 
642 
684 
655 
728 
743 
546 
533 
560 
148 
205 
272 
484 
496 
521 
572 
600 
496 
572 
600 
174 
118 
161 
221 
237 
91 

124 
118 
137 
221 
70 
66 

174 
713 
692 
655 
642 

0 
91 
159 
221 
684 
655 

35 9500 
33 7200 
29 9300 
33 12500 
36 13350 
36 12100 
28 6100 
32 10500 
30 10300 
40 6300 
40 8800 
45 15400 
29- 7200 
27 8850 
31 11550 
30 8400 
30 14900 
33 13200 
31 4650 
33 14250 
33 10000 
36 7850 
37 8700 
33 9000 
35 15700 
34 11000 
29 5650 

33 4950 
27 12500 
24 11150 
25 6861 
29 7900 
26 3388 
29 5400 
28 5850 
24 5676 
19 4000 
25 8800 
g2 4827 
25 4350 
26 9100' 
21 6300 
40 7115 
31 3750 
26 10850 
29 11900 
25 5426 
29 3625 

679 
680 
680 
1680 
680 
681 
681 
681 
682 
682 
682 
682 
683 
683 
683 
683 
684 
684 
684 
684 
685 
686 
686 
687 
687 
688 
689 
689 
689 
689 
690 
690 
690 
690 
691 
691 
692 
692 
693 
693 
693 
694 
694 
694 
695 
695 
696 
696 
697 

02/03/86 
02/03/86 
04/03/86 
06/11/86 
08/19/86 
02/03/86 
06/13/86 
08/20/86 
02/03/86 
04/03/86 
06/13/86 
08/22/86 
02/04/86 
04/03/86 
06/11/86 
08/19/86 
02/04/86 
03/31/86 
06/12/86 
08/21/86 
02/04/86 
02/04/86 
08/21/86 
02/04/86 
08/21/86 
02/04/86 
02/04/86 
04/03/86 
06/13/86 
08/21/86 
02/04/86 
04/03/86 
06/13/86 
08/21/86 
02/04/86 
08/22/86 
02/04/86 
08/22/86 
02/04/86 
04/03/86 
08/20/86 
02/04/86 
04/03/86 
06/11/86 
02/04/86 
04/03/86 
02/04/86 
04/03/86 
02/05/86 

600 
614 
669 
692 
713 
272 
299 
391 
508 
533 
618 
560 
692 
692 
692 
655 
546 
533 
586 
628 
447 
655 
560 
101 
309 
349 
272 
272 
329 
338 
413 
546 
572 
471 
642 
692 
484 
484 
471 
508 
484 
391 
391 
424 
669 
642 
101 
118 
870 

30 6954 
32 4065 
29 4150 
32 7900 
28 8700 
32 20921 
26 14700 
28 17500 
25 4658 
23 5250 
28 9950 
21 5700 
33 6088 
30 5000 
32 8750 
34 7300 
28 10248 
26 5800 
25 10400 
28 11400 
31 7538 
33 7100 
29 9150 
38 8470 
31 8450 
25 7792 
29 9570 
31 7850 
31 15900 
30 14300 
36 6990 
31 8250 
30 11800 
33 13200 
33 5420 
33 7600 
26 10165 
29 14700 
35 10164 
40 10400 
33 12700 
31 6945 
27 6300 
28 13750 
29 9570 
29 5000 
28 5082 
21 4150 
34 4235 

608 08/18/86 728 32 11300 697 04/03/86 822 36 9400 
k(f' 



APPENDIX Fl: Weight, Hematocrits (PCV) and
 
White Blood Cell Counts (WBC) 

CATTLE 

ID DATE LBS PCV WBC ID DATE LBS PCV WBC 

609 01/29/86 533 26 7284 697 06/12/86 791 34 10900 
610 01/29/86 349 30 5082 698 02/05/86 129 35 7453 
610 04/10/86 329 26 6850 698 04/03/86 190 25 5550 
611 01/29/86 655 36 5505 698 06/12/86 254 30 13400 
612 01/29/86 614 32 5167 698 08/21/86 263 34 11300 
614 01/29/86 272 34 12196 699 02/05/86 174 31 8555 
615 01/29/86 669 33 6352 699 04/03/86 221 30 7350 
615 04/01/86 642 33 4000 699 06/12/86 349 31 13800 
615 08/19/86 684 27 8600 699 08/21/86 436 33 10500 



APPENDIX F2: Weight, Hemetocrits (PCV), and
 
White Blood Cell Counts (WBC) 

GOATS 

ID DATE LBS PCV WBC ID DATE LBS PCV WBC 

015 
015 
015 
901 
901 
901 
901 
902 
902 
902 
902 
903 
903 
903 
903 
904 
904 
904 
904 
905 
905 
905 
905 
906 
906 
906 
906 
907 
908 
908 
908 
909 
909 
909 
910 
910 
910 
911 
912 
913 
913 
914 
914 
915 
915 
915 
915 
916 
916 
916 

01/28/86 
03/31/86 
06/10/86 
01/28/86 
03/31/86 
06/10/86 
08/18/86 
01/28/86 
04/02/86 
06/12/86 
08/21/86 
01/28/86 
03/31/86 
06/10/86 
08/18/86 
01/28/86 
04/01/86 
06/09/86 
08/18/86 
01/29/86 
04/01/86 
06/09/86 
08/18/86 
01/29/86 
04/01/86 
06/09/86 
08/18/86 
01/29/86 
01/29/86 
04/01/86 
06/09/86 
01/29/86 
04/01/86 
06/09/86 
01/29/86 
04/01/86 
06/09/86 
01/29/86 
01/29/86 
01/29/86 
04/01/86 
01/29/86 
04/01/86 
01/29/86 
04/01/86 
06/10/86 
08/18/86 
01/29/86 
04/01/86 
06/09/86 

88 
95 

97 
98 
90 
93 
"96 
0 

95 
124 

70 
63 
56 
82 
74 
58 
56 
82 
67 
57 
55 

62 
50 
45 
60 
82 
56 
23 
36 
34 
50 
56 
36 
44 
20 
35 
51 

46 
56 
20 
26 
29 

13 2965 
28 6000 
27 17350 
28 6864 
31 7250 
26 17900 
22 12800 
27 8811 
28 6200 
28 17900 
32 11450 
22 9658 
36 5000 
21 8100 
25 11600 
26 8470 
28 8850 
33 14450 
14 18300 
23 13721 
24 8550 
24 14150 
24 10900 
24 9530 
26 8000 
28 13850 
24 14000 
29 20328 
27 8978 
33 8100 
30 18400 
24 8978 
27 10900 
30 9740 
23 9147 
27 8300 
22 13850 
28 8300 

*28 10079 
22 7114-
23 8950 
27 8300 
27 8850 
21 7707 
27 6900 
26 19950 
22 10700 
23 6098 
31 6100 
27 15650 

931 
931 
932 
932 
933 
933 
933 
933 
934 
934 
934 
934 
935 
935 
935 
935 
936 
936 
936 
937 
937 
937 
937 
938 
938 
939 
940 
940 
940 
940 
941 
941 
941 
941 
942 
942 
943 
943 
943 
944 
944 
944 
945 
945 
945 
945 
946 
946 
946 
946 

06/10/86 
08/19/86 
02/01/86 
04/02/86 
02/03/86 
04/03/86 
06/11/86 
08/19/86 
02/03/86 
04/03/86 
06/11/86 
08/19/86 
02/03/86 
03/31/86 
06/12/86 
08/21/86 
02/03/86 
04/04/86 
06/13/86 
02/04/86 
04/02/86 
06/00/86 
08/20/86 
02/04/86 
04/02/86 
02/04/86 
02/04/86 
04/02/86 
06/10/86 
08/19/86 
02/04/86 
04/02/86 
06/10/86 
08/19/86 
02/04/86 
04/02/86 
02/04/86 
04/03/86 
06/11/86 
02/04/86 
04/03/86 
06/11/86 
02/05/86 
04/04/86 
06/09/86 
08/20/86 
02/05/86 
04/04/86 
06/09/86 
08/20/86 

62 
56 
70 
58 
75 
59 
60 
59 
65 
55 
51 
54 
77 
68 
58 
51 
22 
25 
30 
71 
79 

66 
13 
21 
24 
90 
68 
58 
55 
60 

67 
60 
25 
30 
32 
38 
39 
11 
19 
22 
100 
77 
72 
80 
29 
34 
39 
40 

25 11150 
25 17700 
27 10418 
22 4850 
30 14314 
30 7000 
24 18950 
24 19000 
25 11095 
28 6250 
30 18350 
19 15700 
24 12196 
27 7900 
21 17550 
18 12300 
24 16005 
23 9950 
28 18200 
25 11942 
27 7700 
25 10900 
17 11000 
18 12620 
24 7400 
28 8130 
33 14737 
26 7900 
25 12550 
26 18350 
28 9995 
24 7650 
10 15860 
18 16100 
23 7625 
27 4200 
25 14229 
29 8400 
27 14900 
27 9230 
30 9450 
26 15400 
27 9655 
26 6500 
29 13750 
24 8000 
27 14655 
23 8950 
24 15350 
27 17400 



APPENDIX F2: Weight, Hematocrits (PCV), and 
White Blood Cell Counts (WBC) 

GOATS 

ID DATE LBS PCV WBC ID DATE LBS PCV WBC 

916 
917 

08/18/86 
01/30/86 

36 
26 

23 16700 
34 9317 

947 
947 

02/05/86 
04/04/86 

35 
40 

27 13045 
24 9900 

917 04/02/86 31 33 5850 947 06/09/86 45 26 16600 
917 
917 
918 

06/11/86 
08/18/86 
01/30/86 

33 
36 
57 

39 15900 
24 15900 
24 7877 

948 
948 
948 

02/05/86 
04/04/86 
06/09/86 

124 
28 
21 
22 

9235 
4000 
14350 

918 
918 
919 

06/11/86 
08/22/86 
01/30/86 

40 
74 

21 12500 
13 11000 
32 13891 

948 
949 
949 

08/20/86 
02/05/86 
04/04/86 

92 
45 
43 

19 8700 
23 12535 
22 5150 

919 04/02/86 73 33 8950 949 08/20/86 42 22 17200 
919 
919 

06/10/86 
08/20/86 

70 
57 

34 16550 
39 19500 

950 
950 

02/06/86 
04/04/86 

15 
20 

32 
27 

9485 
4950 

920 
920 

01/30/86 
04/02/86 

22 
22 

30 
25 

6776 
6100 

950 
950 

06/09/86 
08/22/86 

26 
30 

27 16350 
22 17200 

920 
920 

06/10/86 
08/19/86 

25 
26 

30 16400 
28 18250 

951 
951 

02/06/86 
04/04/86 

15 
20 

34 
30 

8640 
4000 

921 
921 

01/30/86 
04/02/86 

40 
43 

24 
23 

8555 
10200 

951 
951 

06/09/86 
08/20/86 

20 
20 

27 15350 
17 9100 

921 06/10/86 51 20 17000 952 02/06/86 25 24 11520 
921 
922 
922 
922 

08/19/86 
01/30/86 
04/02/86 
06/10/86 

38 
75 
60 
52 

22 11200 
23 5675 
15 7200 
24 15700 

952 
952 
952 
953 

04/04/86 
06/09/86 
08/20/86 
02/06/86 

26 
38 
33 

24 4550 
26 15750 
27 7400 
25 14400 

922 
923 
923 
923 

08/19/86 
01/30/86 
04/03/86 
06/10/86 

52 
47 
45 
50 

19 7900 
26 6099 
26 11750 
24 15250 

953 
953 
953 
954 

04/04/86 
06/11/86 
08/22/86 
02/06/86 

37 
44 
45 
35 

23 4200 
25 16000 
24 16500 
33 11770 

923 
924 

08/19/86 
01/30/86 

47 
17 

20 16600 
22 13044 

954 
955 

04/04/86 
02/06/86 

36 
32 

22 
24 

5400 
9945 

925 01/30/86 37 27 14823 955 04/04/86 37 23 4500 
925 
925 

04/02/86 
06/11/86 

37 
40 

24 10300 
25 18150 

956 
956 

02/06/86 
04/04/86 

20 
27 

23 11605 
27 5300 

925 
926 
926 

08/20/86 
01/30/86 
04/02/86 

38 
26 
26 

22 14800 
14'20582 
24 12000 

956 
957 
958 

06/09/86 
02/06/86 
02/06/86 

27 
34 
23 

27 15550 
22 14060 
23 12535 

926 
927 

06/11/86 
02/01/86 

29 
54 

27 19000 
27 13890 

959 
959 

02/06/86 
04/04/86 

59 
64 

23 
22 

8895 
7700 

927 
927 

04/03/86 
06/12/86 

60 
55 

30 6150 
23 14200 

959 
959 

06/11/86 
08/22/86 

54 
59 

22 14600 
27 17000 

927 08/21/86 63 23 9550 960 04/05/86 36 28 19300 
928 
928 

02/01/86 
04/02/86 

47 
38 

25 
28 

8639 
7150 

960 
960 

06/09/86 
08/20/86 

0 
35 

27 17550 
28 18000 

929 
930 

02/01/86 
02/01/86 

49 
75 

28 12196 
26 17363 

961 
961 

04/05/86 
06/11/86 

26 
25 

38 13250 
28 16100 

930 
930 
930 
931 
931 

04/02/86 
06/10/86 
08/19/86 
02/01/86 
04/02/86 

73 
70 
66 
50 
56 

26 7750 
24 14450 
21 18100 
26 14737 
26 13800 

961 
962 
963 
964 
964 

08/22/86 
04/05/86 
04/05/86 
06/12/86 
08/21/86 

26 
69 
17 

68 

11 5500 
28 8200 
18 9450 
22 17400 
23 14300 



AFpmwdi3 1: Goats 

>>> SELENIUM <<<: >>> ZINC <<< >>> SERUM VITRtINS << 

,(SERUM) (HAIR) (SERUM) (HRIR) :: VIT - H VIT - E
 
____-_-_------ a--- - - -

HAIR :1 a: 
I-PERIOD COLOR (ug/ml) (ppm) :(ug/dl) (ppm) 8 (ug/di) (ug/di) 

15-i 0.33 125 : :: 29.4 148.8
 
15-2 0.17 1 110a ,: 17.6 : 80.5
 

901-1 M 0.41 0.10 105 22.18 :: 22.1
 
901-2 M 0.18 0.07 83.61 : 13.7 : 75.2
 
901-3 h 8 0.31 0.08 145 56.02 8 30.5 : 27.3
 
901-4 M 0.30: 0.18 150 51.77? 31.1 35.0
 

902-1 N 0.17 78.48 
902-2 N 0.87 0.15 125 64.13 * 22.3 68.5 
902-3 B 0.21 0.08 125 50.33 : 32.0 64.3 
902-4 a 0.76 0.57 120 54.90 : 31.1 51.7 

903-1 : 0.47 0.50 130 100.10 : 17.9 29.6
 
903-2 N 0.70 0.31 105 29.39 : 21.6 71.2
 
903-3 BR 8 0.29 160 32.52 : 22.7-: 19.2
 
903-4 BR 0.30 3.70 8 140 47.35 8 33.5 28.1
 

904-1 H 0.22 0.41 135 20.22 : 22.5 151.9
 
904-2 N 0.49 8100 34.65 : 28.5: 15.0
 
904-3 N 0.37 0.41 34.90 : 34.4 30.9
 
904-4 N 0.22 140 : 34.9 17.0
 

905-1 N 0.18 0.55 115 108.52 8 29.3 133.2
 
905-2 N 0.16 0.59 120 24.08 : 26.3
 
905-3 i : 0.72 0.84 90 48.828 22.7 31.8
 
905-4 N 1: 0.52 0.26 105 22.19 : 30.2 60.1
 

906-1 a 0.2? 0.37 100 13.48 : 15.2 99.6
 
906-2 B 0.21 8o: 17.29
 
906-3 a 0.37 0.36 130 9.13 1 30.5 24.7
 
906-4 B 0.22 0.36 110 5.30 8 22.3 27.7
 



Rppw :ix G:Cattle 


: >>> SELENIUM >>> ZINC <<< >>> SERUM VITAMINS <<<
 

:(SERUM) (HAIR) 8 (SERUM) (HAIR) : VIT -R VIT - E 
HAIR 4: 

ID-PERIOD COLOR (ug/ml) (pp ) 8 (ug/di) (ppm) (ug/dl) (ug/dd) 

49-1 8 0.15 2 125 67.82 :: 22.1 1342 
49-2 
49-3 

B 
B 

0.61 0.01 i: 
0.09 8 

160: 
150 2 

556.47 
415.64 :: 

Is 
42.4 : 

1477 
560 

49-4 B :: 0.14 0.36 2 125 : 787.21 22 42.4 390 

63-1 0.15 175 23.0 2157 
63-2 0.26 145 36.2 2673 

185-1 B 0.05 0.26:: 80 60.44:: 29.3 2330 
185-2 B 0.24 0.27 : 170 8 31.1 2306 
185-3 8 0.16 0.642: 150 611.41 :•775 
185-4 B 0.13 0.01 2 105 : 42.1 694 

245-1 w 0.56 0.01 : 105 2 595.54 8 29.3 1516 
245-2 1 0.68 0.13 : 165 2 692.97 :: 35.1 1496 
245-3 4 8 0.11 0.15 : 130 : 674.44 1 25.6 440 
245-4 BR 22 0.29 0.19 :: 1302 637.33:: 28.7 595 

552-1 B 0.84 0.27 8 165 2 451.71 2! 15.2 1268 
552-2 B8 0.42 0.418 125: 573.278 22.5 
552-3 B 0.22 0.68 165 2 441.70 8 27.4 660 
552-4 B 0.45 0.19 : 165 723.80 8 29.3 672 

553-1 1 0.32 0.22 140 : 473.23 8 21.9 2034 
553-2 N 0.02: 0.52:: 210: : 18.5: 617 
553-3 
553-4 

1 
1 

0.65: 
0.46 

0.50 : 
0.57 : 

160 : 
135 619.478 

37.1: 
37.7 

544 
643 

554-1 N 0.82 0.23 : 120 2 385.14 2: 28.5 : 2358 
554-2 N 0.20 0.37 : 130 2 345.80 22 22.3 : 2511 
554-3 N 0.22 0.59 : 165 2 542.53 8 1428 
554-4 w :1 0.24 0.40 8 200 2 401.03 21 828 



indix
81: Goa 
 -M ineral and Vitamin Levels in Serum and Hair
 

: >>> CALCIUM 
 <<<:: >>> PHOSPHORUS <<< 
: >>> MAGNESIUM<<< 
 >>> IRON <<<
 
(SERUM) 
 (HAIR) ::(SERUM) 
 (HAIR) (SERUM) (HAIR) 
 N: (SERUM) (HAIR)
 

HAIR :: a m a aIO-PERIO0 COLOR (mg/d1) (ppm) 
! (mg/dl) : (ppm)
-- -- __ _-*aa-- - --

(mg/d) (ppm) H (ug/dl) : (ppm) 

956-1 : 12.93 : 7.8 ::N 3.16 :956-2 : 195:1
10.00 : 
 :: 3.22 : :: 390
 
957-1 
 :: 18.79 : :: 7.8 : : 3.33 : :: 80: 
958-1 
 :: 11.82 1 
 H 6.6 
 :: 2.83 
 aa 95
 
959-1 N 8 
 9.90 : 1082.10 : 4.0 : 105.41 :: 3.23 :959-2 118.59 ::N "10.81 : 1431.03 : 105 : 2.776.0 : 318.74 :: 4.66 : 118.B7 :: 315 : 0.28959-3
959-4 w a 10.20 :N4 7.47 1052.43 a 2.8 a 1414.673.6 : 152.29 H 3.73 :
3.10 : 150.11 m 235 : 222.81145 : 51.85 

960-2 
 ma 13.94 ma 8.0 : 5.29 : Nm960-3 325
: 9.29 :: 3.2 am 3.94 :960-4 H 225:
2: 12.73 : a 0.6 : m 4.91 am 180 
961-2 
 15.76 
 H 9.4 
 mm 4.71 : :: 265:
 
962-2 
 11.92 
 H 4.0 : am 3.24 a00
 

963-2 838 7.4 4.14 H
 
"COL: 8 165 120:: 173 2 122 173 2t'FXIt'I: 117 168:2 234: 17312 am 117 

am - : t 
MAXIMU23.43 17531.25 10.20 2 12954.40 
 5.75 1303.21 
 575.o 261.19


MINIMUM: 
 4.65 2 .34.33 :2 
 0.20 : 11.69 :2 1.63 2 15.20 :: 10.00 0.28 
AVERAGE: 
 am 11.71 2 2394.63 :: 4.78 : 342.58 : 3.90 : 205.37 2: 261.43 2 36.29 

http:12954.40
http:17531.25


txK Gi..: Goats

:: >>> SELENIUM >>> ZINC <<< 
 : >> SERUM VITRHINS << 
_ _::(SERuH) (HHIR) :: (SERII) (HRIR) :: VIT - R VIT E 

HRIR::::
ID-PERIO0 COLOR :: (ug/a) 
 (ppm) ::(ucj/dl) 
 : (ppm) (ug/dl) : (ug/dl) 
a- -a - - - - 

956-1 
 :: 0.09 : :: 120 : ::956-2 15.5 : 163.6:: 0.08 110 : :: 29.6 : 103.0 
957-1 
 0.29 115 : 22.9 : 27.8 
958-1 
 Ia 0.46 : 85 : : 38.6 : 118.6 
959-1 
 R :N *959-2 1 0.16 :: 105 ::: 0.53 0.01 U 110 : 38.88 :: * 109.269.45 ::959-3 24.5 : 137.8N :: 0.45 3.32 : 110 :959-4 N :: 26.0 : 36.3:: 0.70: 0.0:: 75 : 57.34:: 38.2 40.8
 
960-2 
 :: 0.24 :: 105 :960-3 :: 30.5 172.00.29: 
 :: : 26.3 30.0
960-4. 
 H 
 a 130 a 30.2 28.0 
961-2 
 :: 0.29 :: 135 :: 22.1 
962-2 
 :: 100 :0.50 : 24.5 : 134.7 

963-2 
 0.29 
 : 60: :: 29.3: 16.9 
COUNT: 
 :: 164 : 119:: 169: 117:: 
 170: 165.0
 

,,XIMUJ:0.92 : 13.81 :: 200.00 : 545.97 :: 43.71 : 200.5 
HINIHU: 
 .00 0.01 U 55.00 : 3.54 :: 13.72 : 0.1 
AVERAGE: 
 U 0.35 : 1.18 :: 119.44 82.44 U 
 28.51 : 68.1 



P43pwndx 9G: Goats- Hineral and Vitanin Levels in Serum and Hair 

; 

I-PERIOO 

948-1 
948-2 
946-3 
948-4 

949-1 
949-2 

950-1 
950-2 
950-3 
950-4 

951-1 
951-2 
951-3 
951-4 

952-1 
952-2 
952-3 
952-4 

953-1 
953-2 

,953-3953-4 

954-1 
954-2 
955-1 

aa 

2: 

HRIR 
COLOR 22I 

a 

a 22 
a8 
B 8 
8 

2 
:2 
86 

M t 
1 :2 
4 
4 22 

II 

H 8 
M 8 
8 2 
H 22 

2 
1 2: 

8 
1 8 

t 

1 8 
N :: 

N4-10.611 ::56 

8 
1: 
95 am 

>>> CRLCIU <<<2 >>> PHOSPHORUS <<< 

(SERUM) (HAIR) ::(SERUM) (HRIR) 8 

2 :: 2 8
(g/di) (ppm) 8 (mg/dl) : (ppm) 

5225.00 :2 5.2 : 400.00 :2
10.10 11397.90 8 7.8 ; 527.07 8 
4.65 8 3.8 : 12954.40 :28.89 5290.02 8 2.0 2 246.05 8I 6l 

18.18 4.4 : 18
7.58 :: 7.2: ::6I I 

9.80 1216.87 2: 10.0 : 67.60 ::
14.14 1034.82 2: 10.0 : 113.41 12 

2 441.43 :: 20.65 8 
1183.56 :2 : 1578.08 1I S 1 

11.21 2861.66 :2 9.0 : 1359.29 :: 
15.86 3677.37 :2 2 1342.77 :217.07 : 4541.55 H2 3.0 : 722.52 2!
11.51 : 5269.29 2: 2.0 2 464.94 :: 

11.01 2 857.78 7.0 : 127.55 ::17.88 2 1898.49 2I 6.0 : 154.98 ::
9.90 2: 3.6 : :9.19 2 1285.99 2: 1.4 2 52.49 21St a a, 
11.82 2 823.89 12 6.6 2 32.31 8
12.83 2 674.42 :2 10.0 : 23.98 22 

106ma335: 363.58 8 2.2 : 35.91 ::8.28 : 475.85 22 4.6 : 24.25 ::mm £ mm 

8.08 2: 6.0 :: 
11.82 8 6.0 ::
9.60 9.9. : :: 8. : :: 

>>> MRIGNESIUM<<< : 

(SERUM) (HRIR) 22 

2: 
g(m/dl) 2 (ppm) 2 

5.43 : 1100.00 22 
2.95 8 
4.37 2 2: 
4.96 2 353.08 N2 

51 II 

4.12 2 
3.13 2:

* 88 

2.61 : 176.62 :: 
4.17 2 218.31 2: 

43.11 
: 473.43 :: 
I *= 

3.04 : 391.69 2: 
4.87 : 532.53 :2 
4.13 2 521.25 N2 
3.57 : 486.25 2: 

1.63 : 119.90 :2 
4.14 : 321.58 :2 
3.68 : 
3.65 : 244.73 8 

U 

2.13 : 106.62 :2 
4.28 : 149.87 :2 

4.88 2 28.28 :24.13 2 64.86 :a aa 

2.59 8 
4.87: 
22. I I 

>>> IRON <<< 

(SERUM) (HIR) 

(ug/dl) : (ppm) 

355 : 54.60 
290 : 226.90 
210 : 
235 : 17.57 

I 

160: 
220 

205 : 20.59 
335 : 28.58 

3.2 
2 136.70 
I 

100 : 27.79 
480 : 233.28 
290 2 261.19 
375 : 73.23 

135 : 5.89 
360 : 40.68 
210 : 
125 2 44.64 

a, 

160 : 2.37 
465 2 6.29 

215 : 6.41260 2 8.40S 

2602 

1252 



Api xi81: -oats-
Mineral and Vitamin Levels in Serum and Hair
 

:: >>> CILCIU <<<: 
>>> PHOSPHORUS <<< 
 >:
>> hAGNESIUM<<< 
 >:>> IRON 
 <<<

(SERUM) 
 (HAIR) ::(SERUM) 
 (HAIR) :: (SERUM) (HAIR) 
 :: (SERUM) (HFIIR)
 

HAIR :: 
 : 
 :2
ID-PERIOD 
 COLOR 8: (mg/dl) (ppm) 8 (mgc/dl) 
: 


(ppm) 8 (mg/dI) 
 (ppm) 2: (ug/dl) 2 (ppm)
 

940-3 
 BR ::940-4 N 12.63 489.53 2: 0.6 :22 12.63 2 317.53 2:
590.76 22 4.05 181.92 :2
1.2 2 11.87 8 4.09 95.59 8 470 2 24.452.24
 
941-1 
 8 
 10.61 1295.86 2: 
 4.0 : 173.61 : 4.44
941-2 19.53 2:
B 220
11.01 1084.38 :: 6.252.4 81.84 : 2.37
941-3 136.94 8
B 195
8 9.29 2 1285.40 8 1.72
4.0 : 72.93 : 3.94
941-4 122.39 ::B8 8.89 3245.64 22 190 : 17.424.6 : 112.31 22 4.52 
 245.67 :: 130 2 18.87
 
942-1 
 :8 10.20 : 
 6.2: 
 :: 3.22
942-2 245
1: 12.02 
 as 3.6 : 1.79 as 1352
 
943-1 
 10.50 : 
 5.2:
943-2 :: 3.14:2 11.92 :: : 185:4.8 : 8 
 4.63 
 :;
 
944-1 
 8 10.71 
 :: 9.0 : 2: 3.43
944-2 :2 2352
10.91 
 :: 6.8 : ;a 3.07 2 260:
 

945-1 
 : 
 134.33 
a5 5.6 :945-2 1 8 10.30 : 947.08 8 
14.33 3.77 107.83945-3 6.6 : 131.77 8 480 : 27.38
N :2 8.48 2 245.51 22 3.23 2 135.47 2:
3.2 : 38.26 :2 340 : 71.60
945-4 W :: B.18 4.29 2 60.90 :2 185 : 4.15701.68 22 4.8 ; 
 110.34 :: 
 4.18 : 126.03 : 240 : 4.05
 

946-1 
 H :: 21.61 : 1405.11 2 7.4 : 40.73 ::946-2 4.11 : 217.38 :;R1 8 10.61 2 4273.37 :2 270 : 8.98
6.0 2 136.47 2:
946-3 4.64 2 510.93
14 2 14.54 2 210 2 10.75
3909.28 22 
 0.2 : 100.88 ::946-4 4.57 2 519.56 ;
R :2 16.97 3102.18 2: 190 2 45.55
0.4 : 117.62 : 
 5.58 451.36 
 190 79.04
 
947-1 
 : 6.8.2a 
 4.77 22947-2 
 aa 10.10 2a 10.0 2 
 IS 4.75947-3 m275
:2 9.80947-4 22 3.2 ; 4.43 
, ;: 

9.60 2: 3.8 : 22 2702 
a :2 4.23 22a 2752;; 
 a am 



Flpwdix SI: Goats 

; >>> SELENIUH << >>> ZINC <<< >>> SERM VITRINS < 

:(SERJM) (HIR) 1 (SERUM) (HAIR) ' VIT - A VIT - E 

HRIR 
ID-PEqRIOD ug/al) :(ug/dl) 8
COLOR U *------------ (pp.m) (pp.) (ugdl) I(ugdl) 

948-1 B 0.37 1.37 130 : : 
 32.9 
948-2 B 0.301 8.56 145 : 29.8 61.8948-3 B 1' 0.30: 200: 512.70:= 43.7 27.5 
948-4 B 0.20 1.07 145 : 
 59.94 : 43.0 28.3
 

949- 1 0.30 10 ' 25.6 47.9 
949-2 0.28 120 8 16.6 58.0
 

950-1 N 0.29 1.46 
 170 38.33 I 17.9 200.5 
950-2 14 0.44 3.65 36.91 . 29.3 
950-3 H 0.71 25.3?:: 
950-4 N 13.81 153.27 :
 

951-1 H 0.20 0.41 150 45.82 8 
 29.6 162.7
 
951-2 M 0.27 1.43 105 : 108.95 a 36.8 43.8 
951-3 B 0.06 1.59 a11: 132.22 : 30.4.: 31.4 
951-4 H :: 0.21 0.42:: 100 292.91 8 28.2 34.8 

952-1 R 0.18 0.40 :1 120 : 95.09 : 19.4 148.6
 
952-2 N 0.20 4.20 115 : 135.06 i: 29.3
 
952-3 
 165 : 30.5 66.0
952-4 R 0.28 .0.25 95 122.90 : 31.1 36.0 

953-1 H 0.41 1.14 100 45*.46 I 15.4 185.7

953-2 N 0.44 0.10 75 28.20 1 26.229.6 i 
953-3 R 0.42 1.09 110 12.82 41.0 :: 33.5 
953-4 8 .00, 0.77 170 24.44 : 30.5 : 55.4
 

954-1 
 0.17 175 : 23.4 134.2
 
954-2 0.20 
 110am 22.5 36.3 

955-1 0.07 : 147.9105 23.0 




- ---------- 

---------------------- --------- ------------------------------------ -------

FP~ ix GI: Scats M-ineral and Vitamin Levels in Serum and Hair
 

: >>> CALCIUM <<<:: >>> PHOSPHORUS <<< >>> IMAGHESIUM<<< , >>> IRON <<< 

(SERUM) (HAIR) ::(SERUM) (HAIR) (SERUM) (HAIR) :: (SERUM) (HAIR) 
U ~-~--- - - - ------

HFIIR :: 
-

a 


ID-PERI8D COLOR (mg/dl) (ppm): (mg/d) (ppm) (mg/d) : (ppm) (ug/d) (ppm) 

932-2 9.39 : 
 3.0 2.68 :: 175
asI5 os
I 
933-1 M : 11.51 1810.72 : 8.6 : 11.69 
 5.18 : 15.20 :: 350 : 9.21
933-2 t : 9.29 1140.58 : 2.2 : 53.36 
 4.01 : 143.41 :: 285 : 16.81
933-3 BR : 6.77 : 176.50 H 1.2 : 17.22 3.45 : 
 34.87 :: 150 : 1.63
933-4 t U 10.20 598.24 U 1.2 : 108.77 3.28 : 75.12 U 255 : 5.71
 

934-1 B 13.33 5226.14 : 9.6 a 132.73 4.50 : 
 571.56 U 365
934-2 B : 12.83 4959.46 U 240.46 5.54 : 542.53 :: 290 28.40
934-3 a : 11.01 4371.35 : 2.8 182.62 4.35 : 491.92 : 
 230 6.71
934-4 B : 8.59 2929.69 : 16 156.25 4.07 : 476.56 U 
 300 164.06 

935-1 1 : 10.71 1021.73 U 5.0 47.99 4.62 : 132.96 U 330 7.05 
935-2 I 1261.07 4.2 54.43 5.37 : 181.90 : 190 3.43
 
935-3 M 11.82 803.63 
 1.0 40.69 3.99 : 113.76 180
935-4 M : 10.71 : 1612.75 : 1.2 309.96 

I: 5.41

4.37 : 199.05 :: 125 35.39
 

936-1 1: 17.68: 
 let, 9.0 4.91: U 410
936-2 !: 8.18 : 10.2 
 2.81 :: 215
 

937-1 B 11.82 : 2889.28 H 4.4 18.50
1 3.50 31.68 3: 20.40310

937-2 B 11.41 : 2148.52 : 4.4 24.12 2.47 : 18.70 :: 220 3.55

937-3 a : 7.58 : 3063.44 : 0.6 76.95 3.51 44.73 : 
 220 27.47
937-4 B : 7.27 
: 2.4 6430.04 3.19 ::: 
 120 213.80
 

938-I 11.41 
 : 5.4 2.44 ::: 245

938-2 U 12.32 : 5.2 2.49 : : 360
 

939-1 U 11.92 : 7.8 
 3.41 : 180
 

940-1 t 
 : 9.90 : 696.77 : 8.4 
 15.57 3.23 : 103.35 :: 245 30.57

940-2 
 W : 11.72 1094.12 : 
 4.2 47.31 3.07 : 179.20 :: 355 13.41
 



---- ------- 

Ekgcerdi .61:-Goats 

: >> SELENIUM <<<:: 
 >>> ZINC <<< 
 : >>> SERUM VITRMINS <<
 
:,(SERUM) 
 (HAIR) U (SERUII) (HRIR) :: R
- a'---- VIT - VIT - E
 

HRIR - -:I - - -
IO-PERIOo 
 COLOR :: (s./m1) (ppm) ::(ug/dl) (ppm) 8 (ug/dl) : (ug/di)
 

- - - I: ---940-3 -------------------------BR :: 0.31 
---

940-4 0.89 :: 105 : 158.93 ::
N :: 0.41 0.53 8 34.4 : 32.4
120 : 41.89 :: 33.5 : 36.5
 
941-1 
 B :: 
 0.03 : 0.17 8 
 115 : 51.56 ::
941-2 19.2 : 150.9
B 8 0.45 : 0.15 : 115 : 
 31.67 ::
941-3 34.2 : 43.4
a 1: 0.66 0.27 8 
 135 : 52.65 ::
941-4 31.0
B i 0.28 0.61 8 
 80 : 59.43 :: 41.3 : 28.1
 

942-1 0.70 80 : 
 28.2 115.0
942-2 
 :8 0.07 
 8 95 
 ma , 
 53.0
 

943-1 
 : 0.24: 80
943-2 8 36.2 109.3
0.15 :o 
 90 : 
 22.3 40.3
 
944-1 
 0.71 :t 
 125 :
944-2 29.6 : 145.9
0.35 
 : 105 
 a 29.3
 
945-1 
 N :: 0.09 0.45 :: 
 125 : 71.1? :: 
 15.2 : 110.5
945-2 
 1 :: 
 0.69 8
945-3 - :: 100 : 39.09 t 29.6 : 126'7
0.75 0.51 
8 195 : 28.52 ::
945-4 20.7 : 29.5
1 :: 
 0.45 0.08 :: 
 120 : 59.38 :: 26.7 : 49.8
 
946-1 
 N :: 0.72 0.49 8
946-2 120 105.20 :: 35.5
1 :: 
 0.07 0.03 :: 
 130 545.97 ::
946-3 29.4 180.0
1 :: 
 0.36 0.76 8 
 125 262.70 :: 21.6 : 51.0
946-4 
 : 0.42 3.25 :: 
 140 309.02 :: 30.2 
 33.3
 
947-1 
 8 0.41 :t 
 125 :m
947-2 36.6 : 148.9
 a 0.27
947-3 s: 110
:: 0.79 :: :: 38.0
160 
 22.3 24.0
 
947-4 
 :: 0.11 :a
mm m 140 a 
 am:
ma 43.7 :a 40.5
 



--

Ftndi!E Gl1: Goats

: >>> SELENIUM << 
 >>> ZINC <<< : 

::(SERUM) 
 (HRIR) :: (SERUM) (HAIR) :: 
---------------------------....
 

== 


H R I R a a, a asID-PERI00 
 COLOR 8 (ug/ml) (ppm) ::(ug/dl) (ppm) 

5aa~~~~~~~~~~ ~932-2 H: 0.10 -- a --------- - --------------100:
ao 


933-1 
 H :: 0.42 0.45 :: 
 110 23.45 H
933-2 H to 0.12 : 
 2.31 :: 
 125 E6.84 ::
933-3 BR :: 0.53 : 
 0.83 :: 105 
 36.52 8
933-4 M H 0.46 
 0.74 :: 120 
 67.95 :: 

934-1 
 a :: 0.05 : 
 1.11 125 : 287.09 ::
934-2 B : 0.05 I 
 0.69 :: 105 : 195.67 :
934-3 
 8 H: 0.22 : 0.63 H: 
 110 : 197.50 8
934-4 
 B 0.31 1 0.91 1I 110 :
a 205.08 :: 

935-1 
 H 8 
 0.21 1: 110 : 
 48.71 H1
935-2 
 i :: 0.54 0.33 : 165: 
 50.68::
935-3 H 
 : 0.15 1 0.65 H: 
 120 : 60.81 ::
935-4 
 H 0.05 1.50 1: 120 : 
 125.71 :: 

936-1 
 : 0.87 I 
 ::
936-2 
 a, 0.82 
 : 125 : 


937-1 
 0 :: 0.75 1 0.39 : 
 135 : 50.50 ::
937-2 
 B 0.21 1 0.17 : 
 125 : 46.35 H:
937-3 a : 
 0.44 0.41:: 
 125: 87.66::
937-4 
 B 1: 0.23: 
 1 55 : 

II 


maaaa938-1 
 H: 0.31 
 75: 8
938-2 
 : 0.36 
 10:
0: 
 :: 

939-1 
 0.63 : 
 :: 105 1 


940-1 
 H :: 0.04 0.58: 105 43.00::
940-2 
 4 :: 0.20 : 
 1.91 1 135 92.40 1 


>>> SERUM VITFMINS <<
 

VIT - R 
-- RT 

a 

(ug/di) 


18.3 : 


24.1 : 

33.7 : 

40.2 : 

42.4 : 


22.3 : 

22.5 : 

30.0 : 

37.7 : 


31.1
 
30.4 : 

32.4 : 

31.8 : 


32.6 : 

32.0 : 


24.3 1 

43.5 : 

37.3 : 

37.3 1 


22.1 : 

15.2 1 


31.3 1 


29.6 : 

34.2 : 


VII - E 

(ug/dD)
 

70.4
 

140.2
 
6.2
 

21.5
 
27.5
 

135.8
 
189.2
 
32.2
 
21.4
 

57.7
 
21.3
 
22.8
 

128.8
 
97.3
 

111.3
 
74.1
 
45.9
 
36.7
 

144.2
 
58.9
 

66.3
 

172.7
 
79.1
 



ppxndix 1:G1 oats- Mineral and Vitamin Levels in Serum and Hair
 

S>>> CRLCIUM <<<:: 
 >>> PHOSPHORUS << 
: > MRGNESIUt<<< : >> IRON < 
:: (SERUM) (HAIR) ::(SERUU) (HAIR) ::(SERUM) (HAIR) (HRIR)


HAIR :: :: :::
IR :
 

ID-PERIOD COLOR U (mg/d) : (ppm) (mg/dl) : (ppm) (mg/dl) (ppm) U (ug/dI) : (ppM) 

924-1 
 :: 23.43 : :: 6.2 : :: 4.36 H 230
 
925-1 B U : 4376.60 :: 
925-2 8 : 

4.6 : 218.83 :: 2.85 : 671.53 U 225 : 60.89: 3569.03 :: 10.2 : 108.77 :: 5.75 43.17 295 :925-3 15.13
6 :: 10.50 : 3587.96 0.2 : 185.19 :: 3.88 368.83 :: 310 :925-4 20.74
B U 12.73 : 17531.25 U 0.2 : 195.06 U 
 4.75 548.61 :1 215 
 98.31
 
926-1 
 :: 22.52: :: 3.4: :: 3.15
926-2 : 275:: 13.03: : 7.4: :: 4.19 :: 510: 
927-1 BR 
 :: 13.43 : 544.90 :: 5.0 : 20.76 :: 3.74 118.84 U927-2 BR :: 325 1.0915.45 : 1008.38 :: 3.4 : 34.04 :: 4.57 85.10
927-3 BR :: 10 : 1.797.17 7702.53 :: 2.0 : 39.86 :: 3.14 75.73
927-4 155 : 66.96BR :: 8.38 : 648.83 4: 3.0 : 25.95 :: 3.68 129.44 :: 165 : 2.18 
928-I 
 11.82 : :: 5.6: :: 3.23 :928-2 280
:: 10.81 : :: 3.2: 
 :: 5.00 :: 305 
929-1I 
 : U 2.8 : :: :: 275: 
930-1 K 
 :: : 2025.11 : 6.8 : 55.23 :: 23.93 ::930-2 M :: 210 : 3.2910.50 : 1798.82 :: 5.6 : 69.25 :: 2.82 18.70 U930-3 195 : 6.54: : 2083.81 :: : 238.15 :: 24.56 :: : 47.82930-4 
 M :: : 9417.47 49.21 
 57.21 
 70.27
 
931-B 
 : 15.55 : 2769.60 :: 3.4 : 239.79
931-2 2.62 : 249.38 :: 205 : 8.81B :: 9.49 : 1387.00 :: 2.6 : 260.37931-3 8 : 2.17 : 192.28 :: 105 : 5.410.61 : 5353.01 :: 
931-4 

0.6 : 771.60 :: 4.99 : 1041.6? : 240 141.78B :: 9.90 : 4573.47 :: 2.0 : 144.62 4.76 : 500.73 :: 245 : 72.89 
932-1 
 17.57 : :: 6.4: 4.93 : 225
 

http:17531.25


Fkn ix GI: Goat 

HAIR 
10-PERIOD COLOR 

924-1 

925-1 B 
925-2 8 
925-3 B 
925-4 B 

926-1 
926-2 

927-1 BR 
927-2 BR 
927-3 BR 
927-4 BR 

928-1 
928-2 

929-1 

930-1 M 
930-2 M 
930-3 H 
930-4 K 

931-1 B 
931-2 B 
931-3 B 
931-4 B 

932-1 

-

: > SELENIUM <2: >>> ZINC <<< 2 >>> SERUMI VITPtIINS << 

:(SERUIM) (HFIR) (SERUM) (HRIR) :: VIT - R VIT - E 

aS 

(ug/ml) (ppm) 8(ug/dl) (ppm) 22 (ug/di) (ug/di) 

: 	 120 2 29.6 91.4 

22 0.37 1.65 95 : 67.78 1: 22.3 2 99.0 
0.34 0.51 	22 120 44.26 22 27.1 : 110.6 
0.24 1.31 22 145 121.85 H2 30.0 2 32.0 

H 0.41 0.77 105 54.28 22 37.1 30.9 

0.30 	 125 2 22.3 76.3 
m 100 : 29.4 33.3 

0.62 0.39 150 : 45.55 22 32.9 : 74.0 
0.06 0.86 95 : 35.03 : 33.5 : 33.9 
0.16 1.26 100 2 97.10 22 29.8 31.3 
0.43 0.74 135 : 36.79 22 42.2 2 48.2 

200 : 	 14.8 96.2
 
0.15 	 155 22 22.1 167.2
 

0.22 	 90 8 28.9 95.3
 

0.61 0.67 95 2 67.2722 36.4 91.5
 
0.21 0.10 100 2 69.22 21 36.6 69.9 

0.66 	 79.39 2 
1.74 	 109.54 22
 

1, 0.44 0.30 2, 110 : 69.49 :: 29.3 44.9 
0.16 0.33 : 80 47.74 2I 26.3 60.5 
0.36 2 6.96 100 	 22 26.7 21.5
 
0.44 1.681: 110: 290.039 25.6 29.2
 

0.42 75s 	 2 90.6 

~J
 



peeCix Goats - Mineral and Vitamin Levels in Serum and Hair 

: >>> CR.CIUM <<<:: 
 >>> PHOSPHORUS <<< 
 : >>> MFRGNESIUM<<< : >>> IRON <<<
 
_ _ (SERUM) (HAIR) ::(SERUM) 
 (HAIR) :2 (SERUM) (HRIR)I (SERUM) (HAIR)I S (SRM-(R
HIAIR 2: I 

II 

I-PERIO0 COLOR :2 (ug/di) 
U 

I 
I(ppm) :2 (mg/dl) ! (ppm) 2 (mg/dI) (ppm) (ug/di) (ppm)


917-1 
 8 $: 22.32 1316.60 :2 
 7.0 2 224.10 :!
917-2 3.47 2 301.14 :2
B 2 13.84 2354.19 2: 370 100.01
5.8 2 272.95 22917-3 4.19 ; 515.19 2:
8 :11 12.42 : 3014.95 :: 485
 
917-4 B 

2.6 : 730.90 :2 4.60 : 398.08 2:
2 10.10 2 2096.75 22 255 230.23
S=II 1.4 2 72.93 2: 
 4.27 2 285.34 2:
I I I 205 15.32 
918-1 
 1: 16.26 
 22 2.4
918-3 I :41 2.35H 10.71:SZ I2SO
: 6.6 I :11 3.72
I I :2 285 
919-1 M , 
 20.81 2 2356.13 1: 
 3.4 : 77.14 22
919-2 a 3.47 2 41.63 :: 245 :
19.70 2 2053.36 U 3.2 : 22.55
919-3 8 22 76.52 :2 5.12 2
10.81 2 3805.83 2: 33.48 22 140
4.4 2 164.20 2: 17.68
919-4 5.02 31.37 :2
B :2 8.38 15968.85 2: 205 : 63.05
7.0 : 244.73 UaII 4.24 1303.21 U 

H ,: I 
190 

I920-1 
 2 2069.77 22 
 1.8 25.95 2
920-2 5.06 : 132.69 UH 195
: 8491.85 22 7.63
920-3 2 1476.84 2H 2.41 :
11.41 8481.47 U 1.4 : 152.82 22
920-4 4.17 2 362.95 22
H :1 11.51 822.84 22 310 9.63
1.0 : 75.66 22 4.39 89.85 2: 
 270 12.45

921-1 
 H 2, 
 4408.15 22 
 5.0 : 46.59 U
921-2 H 4.36 322.02 U
2 7.88 2 2125.25 :2 160 17.12
3.2 : 76.59 U
921-3 H 2.64 265.18 :2
22 10.61 2 903.90 U 155 14.470.2 : 69.53 U921-4 4.39 73.01 U
H 11.92 2853.5? H 205 2 73.74
0.4 : 228.29 22 
 4.61 382.38 22 
 280 2 158.20
 
922-1 
 H U 19.80 2 1495.11
922-2 H 

22 4.2 : 32.28 2 3.25 121.67 UU 20.60 699.66 22 230 1.367.0 : 34.77 22
922-3 M 72.79 
 180
11.62 318.89 22 S 1.83
1.2 2 102.04 22
92-4 H 4.68 51.39 :2
8.59 2 1691.06 U 175 3.672.4 2 178.55 U 
 4.41 89.79 2: 
 120 4.33

923-1 
 22 2 2.8
923-2 :: 2.13
1, 11.21: 22 245
U 4.0 :
923-3 4.12
:2 9.70 U 355:2 2.4
923-4 2: 4.45
8.69 : 0.8 U 235

:2 4.70 
 2: 200
 

http:15968.85


o.ndix GI: Goats 

>>> SELENIUM <<<:: >>> ZINC <<< >>> SERUM VITRtINS << 

(SERUM) (HAIR) :: (SERUM) (HRIR) :: VIT - H VIT - E 

HAIR : -- -- -

ID-PERIOI COLOR (ug/0l) (ppm) ::(ug/dl) (ppm) 8 (ug/di) (ug/di) 
917-1 
917-2 
917-3 
917-4 

B 
B 
8 
B 

0.54 
0.64 
0.53 
0.44 

2.42 8 
8.91 8 
1.62 :: 
2.69 :1: 

170 : 
135 : 
170 
10 : 

148.24 : 
151.90 :: 
140.33 8 
100.32 :: 

: 
14.1 
19.2 
32.4 

93.6 
135.5 
21.6 
35.2 

918-1 
918-3 

0.71 
0.25 

: 
: 

as 

: 
135 : 
125 

. 

:: 
30.5 
26.5 

0.1 
136.8 

919-1 
919-2 
919-3 
919-4 

t 
B 
8 
8 

0.27 
0.45 
0.62 
0.32 

0.23 8 
0.18 8 
0.01 8 
3.39 8 

165 : 
85 
120 : 
120 : 

30.92 8 
24.91 8 
56.40 : 
20.56 :: 

14.3 
36..0 
26.7 
22.7 

123.6 
131.0 
33.0 
42.8 

920-1 
920-2 
920-3 
920-4 

I1 
I1 
I 

: 
: 
8 

0.39 

0.30 
0.12 

1.27:: 
8 

4.29 :: 
0.98 :: 

55 

140 
135 

a 

3.54:: 
46.52:: 
11.23 :: 
4.24:: 

24.3 

35.8.: 
36.4 

81.9 

22.4 
26.0 

921-1 
921-2 
921-3 
921-4 

H 
i 
M 
1 

: 
: 
: 
1: 

0.21 
0.92 : 
0.23 : 
0.45 : 

1.14 :: 
2.45 :: 
2.17 :: 
4.28 :: 

115 
110 : 
135 : 
115 

35.22 
93.28 1: 
46.72 a 

76.70 : 

29.3 

27.8 
22.9 

91.9 
76.6 
22.8 
60.0 

922-1 
922-2 
922-3 
922-4 

923-1 
923-2 
923-3 
923-4 

N 
I 
I 
1 

: 
: 
8 
: 
La 

: 
: 
: 

0.71 : 
0.42 : 
0.33 
0.57: 

a 

0.42 ::: 
0.68 ::: 
.15 : 

: 

0.40 :: 
0.26 :: 
0.41:: 
0.39:: 

, 

8 
::95 

135 : 
80 : 
130: 
95 : 

a 

135 ::: 
125 : 
100 ::: 

50.34 :: 
45.26 :: 
42.86 :8 
41.53 :: 

a 

: 

:' 

29.3 
28.3 
32.0 
42.6 

28.5 
28.0 
30.5 
30.2 

145.2 
107.5 
20.8 
43.5 

88.2 
31.7 
45.8 
48.5 



fk.nd~ix GI: Goats 
 M-ineral and Vitamin Levels in Serum and Hair
 

: >> CRLCIUM 
 <<<:: >>> PHOSPHORUS <<< :: 
 >>> MGNESIUM<<< 
 >>> IRON <<<
 

:: (SERUM) (HAIR) ::(SERUM) (HAIR) :: 
 (SERUM) (HAIR) :: (SERUM) (HAIR)

NRI R 
 : 
 !1
 

ID-PERIOO COLOR :: (mg/dl) (ppm) :: (mg/dl) 
 (ppm) U (mg/dl) (pp) U (ug/dl) (ppm)
 

907-1 
 :: 11.41 
 : 6.0 
 mm 3.52 :m 265
 
908-1 
 8 14.14 ::: 
 6.0: 
 :: 4.05
908-2 
 :: 10.30 
 :: 0.0 a 

:: 3.16
1. :! H1 :: 200
 
909-1 
 :: 10.20 : 
 6.0: 
 :1 3.75
909-2 1 435:
10.71 : 
 0.0 
 :: 3.45 
 U 320:
 
910-1 
 11.62 
 8.0
at 3.67
910-2 mm 13.53 II 405:m 10.0 4.73 545
 

911-1 
 m 10.91 6.0 
 3. % 
 375
 

912-1 
 :m 15.25 
 : 8.0 :: 5.20 3a90
 
-
913 m 11.31 
 1mm 2.0 
 :: 4.42913-2 8 12.32 : 6.0: 555
4.61 
 45
 

914-1 m1 13.4 
 0.0 1m 3.16 45
914-2 am 10.30 :10.0 U 2.51 m210 

915-1 
 11.51 494.05 ::
915-2 4.0 61.76 I 4.24 : 76.58 3
w :: 9.19 345 : 0.522434.27 8 6.0 285.34 :: 4.39 : 
 252.79 ::
915-3 215 : 78.65
N :: 10.81 239.80 :: 3.0 13.23 8! 2.46 : 
 42.17 ::
915-4 N : 8 360 : 11.258.59 686.40 :: 1.8 
 45.89 :: 
 2.84 : 91.01 :: 565 
 3.69
 
916-1 


-_ 
R :: 13.43 1773.39 :: 6.0 3.073 182.21 U 575
55.64 

H16-2 16.94
11.72 1740.68 8 6.0 
 57.07 3.17 :
_916-3 

3 155.52 :: 270
II 25.77
10.50 : 1207.81 3.2
3 194.92 ::
-916-4 4.32 : 128.09 :: 255
1 10.53, 9.70 : 1249.54 3 160.58 :: 4.19 : 145.53 ::3.2 

9.70
 



It wdix GI: Goats 

:>> SELENIUM <<<:: >>> ZINC <<< 
 : >>> SERUM VITRNINS <<
 

::(SERUM) (HRIR) (SERUM) (HAIR) 
 : VIT - R VIT - E 

HAIR
 
IO-PERIOD COLOR (ug/ml) (ppm) ::(ug/dI) (ppm) 8 (ug/dI) (ug/dI)
 

907-1 0.87 90 21 .8 34.1 
907-1 a 
908-1 0.42 

aaa 
175 : 21.2 51.3
908-2 0.16 180 m 22.7 17.0 

9091 a 0.40 140 m 29.1 32.5909-2 0.27 a110 : 27.6 30.3
 

910-1 0.06 
 36.2 25.4
910-2 
 a 008 
 110 * 19. : 37.7 

911-1 
 0.24 
 a 31.1 

912-1 
 0.15 
 180 : 22.5 184.7 

913-1 
 0.35 125 
 34.2' 30.4
913-2 
 0.61 
 65 m 28.3 26.1 

914-1 
 0.01 
 175 : 26.3 34.1
914-2 
 -0.31 
 125 m 29.3 18.0 

915-1 N 0.27 0.08 H 145 : 83.00 : 36.0 40.7915-2 4 0.68 
 1.15 140 : 110.10 28.2 65.0 
915-3 m a 0.06 115 : 52.93 32.2 23.6915-4 1 0.17 
 0.32 110 : 44.97 : 18.1 26.0 

916-1 H 0.13 
 0.06 : 120 : 71.27 30.4 42.2

916-2 H 
 0.30 0.80 95 : 109.06 a 32.2 14.8
916-3 w 0.50 0.39 110 : 53.51 16.1 : 66.7 
916-4 4 
 0.07 0.47 
 66.18 37.9 : 62.6 



IPidix G1:.Goats -M Iineral and Vitamin Levqls in Serum and Hair 

: >>> CRLCIUt 
 <<<:: >>> PHOSPHORUS <<< 
: >>> tRGHESIUt<<< 
: >>> IRON <<<
(SERUM) 
 (HRIR) ::(SERUM) 
 (HRIR) :: (SERUM) 
(HRIR) H: (SERUM) (HRIR)
 

Ra,:ID-PERIOD SCOLOR U (mg/dl) : 
 (ppm) :: (mg/dl) 
 (ppm) :: (mg/dl) 
 (PPM) (ug/d IH(ppm)
-- .... 
15-1 
 12.42 : as15-2 6.8 :: p--------p)--------:: 7.98 4.01 : :::: 110.2 : 3303.84 : H 290
 
901-1 

901-2 H 1: 9.39 : 713.53 :: 7.8H :: 91.86 1:10.71 : 1545.10 :: 3.26 : 20.01 ::9.4 94.79 :: 320 7.16901-3 2.97 : 34.36 ::H 1: 12.73 : 1073.77 :: 265 5.180.2 111.74
901-4 :: 4.79 : 20.78 ::H H 12.22 : 1498.47 :: 170 8.800.4 84.52 
 4.70 : 32.75 :: 215 2.96
 
902-1 
 H 2: 
 : 1447.70 :: 127.55 ::902-2 * 27.74 8H H: 9.90 : 2053.45 :: 17.687.0 109.40 ::902-3 a 3.08 : 34.41 8H 10.91 ; 1674.65 :2 245 : 14.934.2 92.18 ::902-4 a 4.55 : 21.51 :::: 10.71 ; 1620.74 400 2 34.842: 7.2 42.17 2: 4.28 : 28.73 :2 280 : 7.08
903-1 
 H 2: 11.92 : 1199.68 :2 6.8 255.93
903-2 2: 4.16 : 252.73 ::H 10.81 : 783.07 1 24.199.2 43.06 ::903-3 4.26 : 180.03::BR 22 2809.29 : 807.02 8 2.714.0 52.49 ::903-4 4.35 : 226.36 :2BR H: 9.90 2 1248.10 :2 225 33.62
2.6 : 80.52 :: 3.09 2 225.46 :2 230 34.66
 
904-1 
 R 2: 12.02 : 578.22 8904-2 H H: 

6.4 %.88 4.77 : 86.88 811.82 2 807.81 l 375 4.078.0 : 50.00 ::904-3 N :2 3.69 2 88.44 :2 1454.95 : 581.28 :2 4.863.4 12.40 :2904-4 H :: * 52.24 22 305 5.088.48 : 12037.49 2: 2.0 2 3.66 : :: 225 
905-1 
 H 2: 22.32 2 819.99 22 5.2 72.89 2:905-2 H H: 12.83 2 

5.09 2 142.68 : 240 68.88748.41 :2 6.0 127.39 2:905-3 3.64 84.20 H:
H 2: 9.60 2 1394.81 205 2.6822 3.2 2 503.68 :2905-4 4.40 186.46 :2
H H 3708.79 2 785.33 12.611.8 2 70.43 2: 4.43 2 98.61 245 6.36

906-1 
 B 2: 14.24 2 1631.88 2: 4.0
\906-2 14.27 :2 4.64 2 24.61
1181.08 2B 1 470 5.24
13.07 22
'906-3 18.79 :2
B : 12.12 1085.34 :2 5.49
3.0 14.03 22
906-4 4.67 18.94 2
B : 11.01 : 908.14 22 210 10.75
3.2 70.42 :: 4.72 
 17.75 !! 
 240 0.49
 

http:12037.49


------------ ------ ------------

ft.trodix 6: Cattle - Mineral and Vitamin levels in Hair and Serum
 

: >>> CRLCIUM < >>> PHOSPHORUS <<< >>> MRG ESIUM<<< :: >>> IRON <<<
 
::(SERUM) (HAIR):: (SERUM) 
 (HRIR) ::(SERUIM) (HRIR) ::(SERUM) 
 (HRIR)
 
* S-----

- -
HRIR 

-- -

I-PERIOO COLOR (mg/di) (ppm) 

:: 

(mg/dl) : (ppo) 88(mg/dl) (ppa) :: (ug/di) (ppm) 
-- -a ----
 -

-

49-1 8
49-2 B 502.77 7.8 : 58.01 8 3.57 95.96 :: 480: 13.53 : 287.52 8 3.256.2 : 40.35 :: 2.44 96.17 : 225 11.8649-3 B 8 20.10 : 720.19 8 3.4 : 70.51 :: 2.72 68.75 :: 200 : 6.77
49-4 
 a 8 11.72 : 471.40 8 3.2 : 112.91 :: 3.61 104.44 8 165 : 8.54
 

63-1 
 4.4: :: 5.40 :: 21563-2 
 :: 11.31 :: 5.6: :: 2.32 : 

185-I B : 22.32 : 7.2 : 14.39 3.99 26.26 :: 215 : 15.41185-2 B 
 7.68 : 7.2 : 30.52 :: 2.58.: 15.26 :: 185 : 27.56
185-3 
 a as 11.41 : 1634.03 8 1.8 : 14.70 :: 3.37 :185-4 B 1: 10.71 : 1222.39 :: 2.4 : 135.07 :: 3.16 : 

19.30 :: 160 : 20.38
14.18 :: 135 20.14 

245-1 H 
 23.53 : 37B.49 8 7.2 52.27 :: 4.32 : 64.04 8 200 : 7.14245-2 
 N *! 11.92 : 379.89 :: 4.0 14.90 8 2.23245-3 R :11 10.91 : 306.19 :: 36.69 :: 170 6.104.4 18.14 :: 3.13 : 44.45 s: 130 :245-4 5.14
BR :: 10.20 : 723.37 :: 2.2 : 21.76 :: 2.83 : 85.93 :: 115 : 23.99 

552-1 
 B 8 19.49 : 578.45 :: 5.6 : 17.14 :: 4.52 : 19.71 :: 230 : 12.78552-2 B 8 7.37 : 664.14 :: 4.0 18.32 :: 2.2? 22.21 ::552-3 B :: 12.63 : 135 : 9.81 
2.6 : 13.79 :: 3.50 16.38 :: 185 : 13.76552-4 
 B : 12.52 : 1395.94 8 0.6 : 16.07 :: 3.01 : 19.68 150 : 20.25
 

553-1 
 N a 12.12 : 746.76 8 2.6 : 35.21 :: 2.98 : 59.61 8 240 5.18
553-2 1 m 12.12 

mm508.10 3.85 m 104.73 ::553-3 17.77
N 13.64 : 661.17 :: 1.0 :553-4 N ma 12.12 : 56.87 :: 3.30 : 120.62 :: 220528.13 8 1.6 : 61.45 :: 34.643.71 : 79.51 :: 200 26.62 

554-1 w am 12.83 : 139.63 :: 3.6 : 75.47 :: 3.11 : 47.74 150 3.33554-2 
 1 as 11.31 : 263.99 :: 3.8 : 14.77 3.20 30.64 160 
 2.64

554-3 
 w mm 10.50 : 244.61 ma 1.0 : 21.99 ::554-4 N :: 9.19 : 127.55 ma 2.4 : 

3.83 : 56.34 :: 220 10.3914.58 :: 3.32 : 10.20 370 3.67 

http:mm508.10


Rsn _:Cattle -

S>>> SELENIUM <<:: 
 >>> ZINC <<< 
 : >>> SERUM VITAI=INS <<<
 
::(SERUI) 
 (HRIR) : (SERUM) (HRIR) : VIT - R VIT - E
 

HRIR 8
I-PERIOD COLOR : (ug/ail) (ppm) 
:: 
8 (ug/di) 

: 
: (ppm) (ug/dl) (ug/dl)
 

555-1 
 B :8 0.46 0.66 :: 
 125 : 522.03 8555-2 B 8 0.23 0.23 ;! 
32.0 2325
 

555-3 B 0.53 
105 : 573.64 :: 25.6 1223
0.01 8


555-4 
:: 160 : 371.44 : 35.7 463
1 H: 
 0.48 : 
 110 479.99 8 
 41.9 
 558
 

556-1 
 1 :: 0.07 
 0.01 :: 
 115
556-2 8 22.3 1160
:: 0.18 

556-2 :: 105 : 415.03 8 22.3
:: 1334
0.78 0.13 8 
 110 : 419.98 ::
556-3 22.1
4 8I 0.58 0.04::. 316


140 507.07::
556-4 36.9
BR 8 0.28 0.54 :: 601

230 : 728.86 :: 
 40.4 
 528
 

557-2 
 w 8 0.60 0.14 8 
 150 : 561.16 8557-2 22.5 2153
w :: 0.81 0.46 
:: 105 863.20 ::
557-3 29.3
H 8 0.40 0.14 : 
 120 :
557-4 4 :: 41.3 544
8I 0.11 0.55 :: 
 155 : 635.85 :: 
 627
 
558-1 
 1 8 0.62: 0.42:: 
 90 430.50::
558-2 4 :: 0.31 : 0.28 30.0 2342
: 190 : 884.71 25.2 24
2032
558-3 
 B 0.72: 
 0.07: 
 135 : 701.95::
558-4 
 1 8 730
0.60 0.11 
:1 130 : 791.40 :: 718
 
559-1 
 a. 0.30 am 195 :559-2 1, 0.03 *, 22.3 2761

o80 
 :: 28.9 
 1426
 
560-2 
 0.27 
 ., 120: .. 22.1 340
 
562-2 


2.2
23 257B 
563-2 
 0.24 
 90 
 22.5 
 2210
 
564-2 
 :: 0.72 
 :: 200: 
 19.0 
 2696
 



l endix G-Cattle -Mineral and Vitamin levels in Hair and Serum
 

2 >>> CRLCIUM 
 <<<:: >>> PHOSPHORUS <<<
a. : >>> MAGNESIUM<<<,," : >>> IRON <<<
Ba I. 
::(SERUI) (HAIR):: (SERUM) 
 (HAIR) ::(SERUM) 
 CHAIR) 2:(SERUI) (HAIR)
 

HRIR
-PERIO COLOR IIRIO (mg/dl) (ppm) ----- --..----------------..(/d) : p) (gd (ppm)
-OOI (ppm) :(mgj/dl) 
 (pm) (ug/d) 
88 

555-1 
 8 2: 12.32 208.67 8 2.2 : 54.43 :: 3.14 2 33.79 ::555-2 6 8 12.02 : 267.14.: 215 7.246.0 2 
 2:555-3 4.20 74.52 22
8 2: 12.32 269.93 :2 7.422.2 : 71.04 :: 3.64 2555-4 26.64 2:
ii :: 11.21 : 167.45 8 185 3.88
II 16.74 8S 8 3.9f 25.75 2:S 88 8 8 130 9.67 

556-1 
 N 8 8.99 1859.95 22 
 3.2 : 13.68
556-1 2.58 28.38 ::8 225 11.35
:2 3.2 :
556-2 H :: :: 2 21512.83 716.72 2: 
 8.0 2 10.64 :2
556-3 3.79 59.04 2I 260
N 1. 11.72 611.04 22 1.0 2 14.77 8 3.57
3.00 29.91
556-4 BR 8.06
IIso 12.32 528.25 8 0.8 2 
 16.07 :2 3.30
II 51.22 8
I aa 245 819.91 
557-1 
 ,, 10.00 : 526.12 22
1 2 11.47 :2 2.83 :557-2 42.86 ::N 2: 11.41 534.68 22 120 9.87
3.0 : 20.87 ::557-3 N 1, 3.43 : 42.77 8 200 18.62
10.71 2 961.21 
8 0.4 2 32.31
557--4 N 3.84 : 101.37 :2
2 10.71 : 1180.03 22 190 12.2188 1.6 2 16.59 ::II : I 18 4.06 64.91 :: 240 18.12 
558-1 
 H 22 8.89 262.75 
 2.6 2 10.41
558-2 2: 3.41 : 23.41 2IN i 11.82 2 505.96 8 135 23.38
4.4 : 20.65 :: 3.62 :558-3 6 1: 11.21 2 1279.18 I2 

64.28 8 240 18.87
1.2 : 30.46 ::558-4 3.57 17.32 ::4 :2 12.22 2 293.48 22 190 35.181.2 2 13.34 2:
II S 2.50 : 24.51 : 175 2* I 4.62I II559-1 
 : 11.62 
 2: 4.4
559-2 :: 3.00 28 12.42 205
N 6.2: :: 3.6819 
 195
 
560-2 
 I 13.03


88' 22 6.0
II 8 4.16
S 2: 4905 88
562-2 
 I 12.32 
 I2 4.6 
 8 2.47 
 250
 
563-2 
 9.09 
 22 6.0I56 -I.I 22 2.65 N 280
564-2 
 22 13.64 4 9
22 5.2 2 :: 4.91 22 265:85 II 5 58 5 s 



FNWd~cBe Cattle

s: >>> SELENIUM <<:: >>> ZINC <<< : >>> SERUM VITAMINS <<< 
::(SERUIM) (HAIR) 2: (SERUM) (HAIR) :2 VIT - R VIT - E 

II-tlAIR ::! ag a aa 
JO-PERIOD COLOR (ug/al) (ppm) (ug/d) 2 (ppm) (ug/dI) (ug/dl) 
566-2 a:: - -0.09 -

2: --------------------

120 2: 32.2 2579 
567-2 am 0.52 2a 170 : ma 15.9 498 

568-2 mm am 90 mm 17.6 1108 
569-2 ,m 0.46 ma 120 2 mm 36.4 

570-2 ma 0.49 2a 125 2 mm 22.3 1976 
571-2 0.47 2m 125 mm 42.4 16G0 
595-2 mm 0.58 am 95 2817 

601-1 
601-2601-3 
601-4 

8 
M 
I 

am:: 
,,8 

0.06 
0.78: 

0.57 mm 
0.30;: 
0.09:: 
0.332: 

145 

130 
95 

: 
1811.77 :: 
786.14 
59.16:: 
60.03:: 

30.0 
07 

38.4 
26.0 

786 

1089 
991 

603-1 
603-2 8 

0.61 
0.15 

II 
: 

160 2 
150 

13.9 
29.4 

564 
617 

604-2 ma em 105 mm 29.3 1424 
605-1 
05-2 

m 

I 
0.37 
0.13 

me 

am 
145 2 
100 

mm 

:2 
22.1 
25.8 

2108 
2338 

606-1 
606-1606-2 
606-2 
606-3 
606-4 

ma 

I! 
:2 

0.372 
:0.450.45 

0.47 : 
0.63. 
0.71 

: 
* 

m 

em 

1152e2.3 
165165 
175 2 
1552 
95 

ma 

: 

22.315.2 
29.6 
29.3 

886
781 
404 
534
427.4718 ma a me a1 aI 

maaa 

m 



lPdix 
6: Cattle 
 Mineral and Vitamin levels in Hair and Serum
 

: >>> CFLCIUM <<<:: 
 >>> PHOSPHORUS <<< 
: >>> MRGNESIUH<<< 
 :: >>> IRON <<<
 
::(SERUM) 
 (HAIR):: (SERUM) 
 (HAIR) :(SERUM) 
 (HRIR) ::(SERUM) 
 (HRIR)


1D-PERIGO 
 COLORIR (mg/dl) 
 (ppm) (mg/dl) 
 (ppm) ::(mg/dl) 
 (ppm) (ug/d) 
 (ppm)

566-2 
 8 12.02: 
 : 
 7.4: 
 :: 4.60 
 :: 310
567-2 
 8 15.55 : 
 :: 5.6 : 
 :: 3.65 :
568-2 :: 9.90 
 ,.3 6. !: mm. 5.31 : 
 210
21
 
569-2 
 mc 15.66 

4.40:
570-2 280
 
ma 11.82 7.0
.: 
 4.33 
 465
 

571-2 
 8 9.09 : 
 ::
595-2 :17.78 am 340
 
,, 17.78a am,


6.4 so
601- I1 4.10
' ma 345601-2 
 E3 19.49 703.51 :: ,,

601-2 6.0 20.03
8 5.59
330.20 8 79.36 :: 360
601-3 90.57 :: 16.61
H :: 11.82 : 621.07 8 72.08 8 10.14
601-4 I 6.0 : 12.81 :: 4.23
:: 10.10 41.62 8
88.2 : 111.11 8 4.05 : 

415 3.36
 
230 
 23.57
 

603-1 
 so 15.55 m a:603-2 6.4 :: 4.71
mm 13.64 a 235 
.. 6.0 : am 3.80 aa 

604-2 .. 9.80 : 
 4.2 :3.69 am . 3:I:
69: 
 370
7
 
605-1 
 13.23
605-2 
 6.6
8 9.49 Ca 33.03 :m
5.6 240
If~S 3.69:
: 
 : 335335
606-1 
 20.10 : 
 5.0 :3.47
606-1 
 19.09 165
mm 4.2 : 
 ::606-2 m
:8 10.61: 390
 
606-3 7.6: 
ma 8.48 :0 3.37 ma 4.0 : :: 470
606-4 m 3.748.99: 430
Cm m am 3.4 :Ca 3.98C ,, : 235m°m, m
 

m 

am
 



G:Cattle. 

:: >>> SELENIUM <<:: >>> ZINC <<< 
 :: >>> SERUM VITFMINS <<<
 
::(SERUM) 
 (HRIR) :: (SERUM) (HRIR) :: VIT - R 
 VIT - E


I-AR:: ....
H RIR I 
 !: '
 
ID-PERIOD COLOR 8 (ug/mi) " (ppm) 8 
(ug/dl) (ppm) :: 
 (ug/dl) (ugfdl)
 
607-1 
 B 8 0.20 : 0.24 :: 235 : 96.78 ::
607-2 B :: 21.0 1504
0.22 : 0.49 :: 
 120 44.75
607-3 B 22.5 2335
:: 0.49: 0.31:: 
 165: 66.248
607-4 B 545
:: 0.47 : 
 145 69.11 ::640
 

S ,608-1 
,., 


:: 0.43 ::: 
 210 : :
608-2 24.7 2148
8 0.46 : 
 195 
 :: 33.1 : 998
 
609-1 
 0.27 : 
 150 
 34.2
3 1872
 

610-1 
 0.59
610-2 
 8 0.19 36.4 : 23468 95 * a 19.2 : 964
 
611-1 
 : 0.28 so 
 175 8 32.2 2389 
612-1 
 :: 0.40 
 8 200 
 8 19.4 2528 

614-1 
 .. 0.29 a 1H0 
 38.4 2623
 
615-1 
 :: 0.50 
 8 235 
 as 19.2 
 2246
615-2 
 Ba 0.22 aH 125 
 22.3
 
616-1 1 8 
 0.40 0.09 : 
 45.27::
616-2 22.5 1566
4 :: 0.15 0.51 H: 125 : 
 50.42 :: 25.2
616-3 1657
BR :: 0.17 0.41 :: 135 :


2 :: 0.22 0.42 :: 
64.81 :: 29.4
616-4 771
 
82.56 :: 22.7 :
 

617-1 
 BR :: 0.02 :
617-2 • 0.03 :: 95 56.15 ::
BR 8 0.28 : 0.33 : 105 : 15.2 224044.45 ::
617-3 15.4 :1792
BR 1: 0.26 0.22 :: 
 95: 29.11 I:
617-4 BR H 33.5 861
0.05 8 150 : 46.82 8 34.4 : 839
 
618-1 
 1 8 0.16 0.39 2: 135 
 35.20 1: 16.8 
 962
 



Fkxxwdix G: Cattle - Mineral and Vitamin levels in Hair and Serum 

:: >>> CALCIUM <<<: >>> PHOSPHORUS <<< :: >>> MAGNESIUM<<< 
 :: >>> IRON <<<
 
::(SERUM) (HAIR): (SERUM) 
 (HAIR) ::(SERUM) (HIIR) ::(SERUM) 
 (HAIR)
 

HAIR a 
 ,a 
 a. a a.ID-PERIOD COLOR U (mg/di) (ppm) 8 
 (ag/d) (ppm) ::(mg/dl) (ppm) :: (ug/dl} : (ppm)
 
607-1 
 B :: 724.01 :: 5.6 15.57 8 5.37 : 19.66 :8
607-2 B 310 : 14.88
H 11.51 790.03 8 6.0 18.06 :: 4.16 : 
 84.42 8 195 :
607-3 8 8 5.6912.32 1664.98 8' 

607-4 

2.8 111.00 :: 4.41 : 92.96 :: 255 : 10.49
8 8 11.31 1093.96 8
a, B S 
4.4 54.70 8 4.26 : 121.47 :: 325 :
ma S 10.15
a B, 


60-1 
 2.8 
 1: 4.51 :
608-2 205
8 11.01 : 
 5.2 :B 4.10 :
Ba BB ,, 235 sI B Ba a609-1 
 sa 22.12 : a, 5.4 :, 
 a a, 155:
 
610-1 
 :: 23.23 :: 4.6 :t 3.02610-2 t 240
:: 9.49 as 
 5.8 
 4.10 
 250 
611-1 23.63 
 : 3.8 
 325
 

612-1 
 8 23.53 ::"aBB a.o t: 3.47:a: t a B 1OI 
61t-1 23.13 ;: 7.0 8 5.12 
 280
 
615-1 
 :2 23.53 
 H 6.4 H
615-2 a,: 345:
8 12.63 
 :: 4.0 
 8 4.27: 
 8 245:
 
616-1 
 1 : 14.85 : 453.46 :: 
 2.0 : 12.91 4.60 : 65.36 :: 255 :
616-2 0.95
N : 8.69 : 257.27 H: 6.2 : 
 11.83 :: 4.88 : 
 30.90
616-3 465 : 2.36
BR : 11.31 : 991.63 :: 4.8 24.11 :: 4.89 : 
 91.93 8
616-4 w 270 : 21.27
: 12.93 : 723.20 1.6 : 105.96 4.73 : 18.54 :: 280 : 
 8.46
 
617-1 
 BR : 17.27 : 344.90 :: BB7.0 15.50 
 6.0? : 37.01
617-2 215 : 16.60
BR 2 22.02 2 391.69 22 3.2 1 16.67 ::617-3 BR 31.46 :: 315 : 26.608 11.41 : 275.64 :: 2.0 : 12.60 :: 4.19 : 
 88.83 :: 225 :
617-4 15.61
BR 8 10.10 402.55 5.2 2 
 16.51 8 3.83 : 71.43 :: 320 : 
 17.69
 
618-1 
 N 19.80 860.34 
 5.6 14.90 :: 
 3.59 : 59.03 
 250 : 6.57
 



lperlix G: Cattle

:: >>> SELENIUM << 
 >>> ZINC <<< ; 
>>> SERMl VITIIINS <<<
 
__(SERLII) 
 (HAIR) I: (SERUH) (HAIR) :: VIT - R VIT - E 

JO-PERIOD COLOR U (ug/ml) (ppm) U (ug/dl) : (ppm) U (ug/dl) (ug/dl)
 
618-2 
 N :: 0.22 0.19: 
 185 : 30.69::
618-3 N U 0.46 26.9: 13090.44 :: 
 140 : 31.76 ::
613-4 29.8
4 U} 0.88 0.48:: : 1155
165: 33.43:: 
 34.4: 
 1613
 
619-1 
 0.03 
 :: 135 :
619-2 U 22.5 :: 0.46 855
U 125:619-3 0.37 :: 

U 21.9: 2249190 :
619-4 U 29.3 2U 0.18 862:: 200 : 
 30.2 : 
 864
 
620-1 
 B 0.44 0.49 U620-2 B 0.03 0.46 U 

165 2 138.62 U 29.3 2 1805155 : 51.65 
 29.6
:: 0.12 0.37 2065
 
620-4 : 160 : 94.75 :: 29.3
B 0.68 0.24:: 657
195: 62.44:: 
 159:
621- 758


0.3 

621-1 a 

1 : :
0.23 2
621-2 210 2 ma:: 0.44 a 120 2 28.3 : 1171
621-3 29.1 : 1825
2: 0.56 
 ,,ma 125 2 
 ma 19.0 :621-4 1486
:2 0.28 ma 155 ma 36.8 : 
 705
 
622-1 
 w :2 0.32 2 0.30 :: 
 170 96.79 ::
622-2 w 22 15.4 : 1302
0.12 : 0.0? ::
622-3 4 2: 2 63.25 2: 29.1 : 12210.54 2 0.24 22 
 145 : 51.03 ::
622-4 4 36.4 : 943
:: 0.32 2 0.272: 175 2 55.88 :; 22.1 ; 975
 
623-1 
 0.43 :140 
 : 
 36.2 2 1316 
624-1 
 1 0.06 0.01 :U 
 120 : 59.59 22624-2 4 22 29.6 2 2063
0.46 0.15 2: 
 230 : 83.24 22624-3 29.3 2 2602
1 0.06 0.50 
: 145 : 114.50 :: 29.6
624-4 975
1 U 0.36 0.38 : 
 175 : 71.77 
 23.0 2 
 1007 
625-1 B am 0.19 0.16 :2
625-2 B 160 : 25.07 ::
a 0.52 0.74 22 29.4 : 2585
115 : 31.13 :: 29.3 : 2487
 



---------------- 

RPPfjnix G: Cattle M
Mineral and Vitamin levels in Hair and Serum
 

ma >>> CRLCIUM >>> PHOSPHORUS <<< : >>> MRGESIUM<<< : >> IRON <<< 
_ (SERULM) (HAIR):: (SERUM) 
 (HAIR) ::(SERUM) 
 (HAIR) ;:(SERUM) (HAIR)
 

IO-PERIOD COLOR.:: 
 (mg/dl) 
 (ppm) 8 (mg/dl) (ppm) ::(mg/dl (ppm) : (ug/di) : 
 (ppm)
 
-


618-3 
618-2 W 

- --

3.6 11.65 3 
------- -------- 20.71 631.82 



w 9.47 39.89 ::
10.81 609.95 :: 290 : 6.24
3.0 14.27 :: 4.08
618-4 50.65 :: 190 : 8.69
H a 10.71 781.81 :: 
 2.2 14.09 8 4.12 
 48.42 :: 255 
 0.30
 

619-1 
 am 22.73 mm619-2 4.2 m485
8 11.11 : 
 4.0 : 
 : 4.793
619-3 415:
84 13.53 : 
 8 1.4 :1 
 4.50
619-4 :s 265:
am 11.72 : m 3.6 :a 4.55 
 : 380:
 
620-1 B 
 a 684.46 
 5.0 33.59 II 
 ma 145: 
620-2 8 11.72 8647.01 4.0 : 34.28 : 4.89. 350 
 990
620-3 B a 8.08620-4 81431.09 1.4 :
B 8.79
0. 494.95 8 3.73 107.51 a 490 1.177.2 28.66 :: 
 4.40 90.99 :: 330 : 
 8.43
 

621-1 
 am 20.91621-2 ma 5.2 :13.53 4.4B :
8 6.0 
 8 4.27
621-3 380:
II 12.63 
 II 2.6 :: 
 4.15 :
621-4 250:
13.94 : 
 4.2 :m 
 4.36 1,: 250
 
622-1 
 H so 635.63 
 3.2 I: 
 89.40:
622-2 470 : 19.42
1 8 20.00 772.79 ::

622-3 5.2 95.11 :: 3.01 45.57 430 : 10.65
H 8 11.21 594.84 :: 
 3.0 : 142.36 8 
 4.64 66.09 8 380 :
622-4 23.49
H 8 12.02 : 565.15 
 1.8 : 17.80 8 
 5.28 61.86 : 380 : 
 11.40
 
623-1 
 12.83 :m 
 6.4 :m m290 


624-1 
 H 8 13.33 585.77 8 
 5.0 : 16.22 :: 3.11 
 68.51 :
624-2 410 : 25.20
H :: 20.60 : 1128.89 8 
 5.2 25.66 8 5.01 
 134.38 : 375 :
624-3 25.05
R ma 7.58 749.68 8 3.0 : 28.70 8 4.02
624-4 so: 200:
H am 9.09 : 756.96 1: 7.6 : 33.18 8. 5.02 99.75 , 330
 
625-1 
 a 14.34 : 395.36
625-2 : 2.8 : 12.70 :: 3.52
,:
a 12.63 : 810.39 : 59.07 : 95 : 3.20
3.2 32.58 : 5.44 
 89.69 : 375: 4.45
 

http:81431.09


- - - - - -

-------- ---------- ------------------

G: Cattle -

H >>> SELENIUM <<::
ma >>> ZINC <<<II as >>> SERUM VITAMINS <<< 

::(SERUM) (HAIR) 8: (SERUM) (HRIR) :2
a(. . . .. ..- - VIT 
-
- R 

-
VIT - E- - - - - -

HRIR ma t a 
I-PERIOD COLOR (ug/ml) 
 (ppm) 8 (ug/dl) 2 (ppm) (ug/di)
---- (ug/dl)
 
625-3 B 8 
 0.25 2 0.24 8 
 155 : 39.06 8 28.5 1236625-4 a H 
 0.06 : 0.25 :2 
 170 2" 35.36 8 36.4 895
 
676-1 
 H 0.15 2 
 145 2 :: 22.3 947
676-2 
 H 0.16 : 120 
 8 36.4 474
 

677-1 
 N 0.392 0.17 
 :11 30.53:: 43.5 652
677-2 
 N am 0.00 0.26 8: 45.82 8
677-3 
 N at 0.20 : 0.47 1: 130 : 40.62 37.7 1410677-4 m 0.26: 0.34:: 
 145 : 40.13:: 18.1 922
 

678-1 
 a 0.33 0.42 8 160 2678-2 H 43.32 :: 29.1 12148 0.15 0.30 :: 155 : 38.83 :: 21.2 1142
678-3 H 8 0.51 0.29 2: 170 2 20.09 :2 28.9 1152 
678-4 m 0.07 0.70 125 34.13 8 20.7 895 

679-1 aa 0.09 am 130 am 22.5 2337 

680-1 
680-2 
680-3 
680.-.4 

H 
w 
1 
4 

am 
8 
:2 

0.78 
0.41 
0.68 

0.74 :2 
0.35 :2 
0.26 8 
0.53 8 

150 2 
140 : 
145 : 
155 

43.22 :: 
39.85 :: 
27.60 8 
3.42 2: 

20.7 
23.0 
28.2 
25.4 

1095 
1021 
237 
1074 

681-1 mm 0.31 2 150 36.4 2161 

682-1 
682-2 
682-3 
682-4 

BR 
BR 
BR 
BR 

8 

:: 
:2 

0.02 
0.65 

0.54 :2 
0.21:: 
0.31 

8 

165 
150 

: 
2 

41.11 :2 
42.55:: 
24.91 
35.88 :2 

30.2 
15.2 

a 

2168 
336 

683-1 

683-2 
683-3 

B 

B 
6 

as 
8 

0.46 2 

0.22 
0.79 

0.46 :2 

0.25 8 
0.03 :: 

150 : 

145 : 
110 

42.54 8 

51.10 :2 
45.37 8 

29.6 

29.3 
41.0 

155 

2384 
1021 



- - -- - - - - - - -------------- ------

-- - -------------------------

ppendix G: Cattle - Mineral and Vitamin levels in Hair and Serum 

: >>> CALCIUM <<< >>> PHOSPHORUS <<< >>> MRGNESIUM<<< : >>> IRON <<<
 

,:(SERUM) (HAIR):: (SERUM) (HAIR) ::(SERUM) (HAIR) ::(SERUM) (HAIR)
 
-


HAIR :::
 
ID-PERIOD COLOR (mg/dl) (ppm) (mg/dl) (ppm) ::(mg/dl) (ppm) 8 (ug/dl) : (pm)
 

625-3 B 13.03 992.91 2.2 : 107.83 102.44 940 :
5.01 : 3 21.89
 
625-4 8 12.93 750.74 1.4 : 33.18 4.72 : 116.97 : 320 11.67
 

676-1 16.06 : 
 3.31 :: 450
 
676-2 12.93 
 8 6.6 4.39 : 535 

677-1 N 20.81 220.00 H 6.4 38.26 3.30 33.96 : 410 1.61

677-2 1 1 192.87 49.77 21.36 : 1.05
 
677-3 N H 10.50 : 331.66 1.6 74.39 4.15 21.08 : 205 6.51
 
677-4 14 10.30 : 160.68 :: 2.4 51.42 5.03 29.57 2 215 1.44
 

678-1 i 13.94 : 176.17 3.6 16.98 4.29 : 32.69 : 335 : 23.71
 
678-2 h 18.89 2 152.90 :: 4.8 : 14.39 4.37 : 33.64 : 
 260 : 2.27
 
678-3 , M :8 9.49 2 367.45 4.6 : 16.51 4.64 : 37.36 260 : 2.25
 
678-4 h 9.09 : 351.69 1.4 131.20 4.85 : 51.57 2 205 8.11
 

679-1 21.72 7.0 
 5.15 : 185
 
HI
 

680-1 M 20.60: 296.50 4.8: 
 12.55 4.76: 54.44:: 180 10.41
 
680-2 N 11.72 : 408.42 5.6 : 14.27 3.98 48.33 8 270 : 
 39.55
 
680-3 N H 11.72 : 384.23 H 2.4 : 27.82 4.66 : 44.16 2 
 325 : 29.79
 
68G-4 w am 12.02 : 646.19 2.8 : 57.44 4.83 : 61.75 370 7.04 

681-1 21.11 6.4 4.66 250
 

682-1 BR 16.97 2 616.25 8.0 2 47.56 6.07 78.86 : 290 7.66
 
682-2 BR 12.32 739.82 8.0 2 29.16 5.33 57.04 : 365 2.60

682-3 BR 868.85 H 12.75 49.90 
 4.02
682-4 BR 344.80 12.21 30.51 2 2.31
 

683-1 B 10.40 : 336.95 3.4 2 112.99 3.34 2 56.90 : 205 0.34683-2 8 a: 8.69 : 541.70 6.2 : 16.6? 3.39 73.34 
: 155 1.23

683-3 B 10.71 : 587.50 0.4 : 30.32 4.40 55.34 : 265 0.32
 



gppwwix G: Cattle 

: >>> SELEHIU <<:: >>> ZINC <<< 
 >>> SERUM VITFAMINS <<< 

::(SERUM) (HAIR) 8 (SERUM) (HRIR) 2: VIT - R 
 VIT - E
 
HIR a am 
 am
 

ID-PERIOO COLOR :: (ug/ml) (ppm) 8 (ug/di) (ppm) 8 (ug/dl) (ug/d) 
683-4 B 8 0.39 2 0.28 8 150 28.85 8 42.2 
 878
 
684-1 
 N 2: 0.65 : 0.19 22 95 56.34 :: 28.3 136
684-2 
 N 22 0.59: 0.07: 
 80 57.26:: 43.7 
 1449
684-3 
 0.23 as0.03 175 106.43 :: 20.7684-3 
 8 0.66: 
 8 125 2: 38.8 661684-4 14 m 
 0.19 22 155 50.42 2= 29.1 384
 
685-1 
 0.17 
 8 110 
 8 28.9 188
 
686-1, 
 22 0.25 
 8 180 2: 
 29.4 422
 
6871 0.24 H2 85 : 29.3 1428 
688-1 0.37 
 I01 
 :2 26.9 1876
 

689-1 M 2: 0.22 
 0.48 22 125 39.63 36.4 1781

689-2 
 H 
 0.36:: 
 36.28::
689-3 
 B H2 0.12 22 
 55.09
689-4 1 aa 
 0.368 
 42.13::
 

690-1 a 22 0.65 
 0.14 8 135 2 31.38 :: 20.5 : 996
690-2 8 
 as 0.46 0.14 :2
690-3. B 1352 66.05:: 19.0:
0.54 0.04 22 150 1080
41.40 8 29.3 : 
 1518
690-4 
 B 0.25 0.05 22 
 180 37.74 2: 32.0 2 
 1476
 

691-1 
 :2 0.31 2 
 120 2a 
 36.6 2470
 
692-1 
 8 0.1 H2 
 155 
 :2 15.4 1522
 
693-1 
 8 0.16 
 , 140 
 15.4 1953
 

694-1 
 , 0.36 H 
 160 2: 29.6 1845 



fl aix: Cattle - Mineral and Vitamin levels in Hair and Serum 

>>> CAILCIUM >>> PHOSPHORUS <<< : >>> MRGNESIUM<<< : >>> IRON <<<
 

:'(SERJN) (HRIR)UI (SERUM) (HAIR) ::(SERUM) (HRIR) ::(SERUM) (HRIR)
 
___________________- - - -- ---------I ------------ --- ------- -

HFIR : s .. 
ID-PERIOD COLOR U (mg/dl) : (ppm) U (mg/dl) (ppm) 6mg/di) (ppm) :: (ug/dl) (ppm) 

683-4 B 10.711 : 571.42 U 2.8 23.38 4.62 88.71 U 160 0.25 

684-1 H : 14.54 561.81 U 4.4 12.45 3.13 32.21 U 170 17.39 
684-2 w I 7.88 351.72 U 6.8 12.45 3.62 44.51 :: 265 : 23.40 
684-3 H : 12.32 274.69 U 4.6 13.73 U 5.41 38.28 345 
684-3 U 15.96 U 4.8 : 
684-4 N U 13.84 581.05 U 1.8 12.81 5.08 36.66 U 11.03 

685-1 U 14.04 U 4.0 3.29 Ia 190 

686-1 ' 16.16 3.6
3. ::: 265
384: a 6 

687-1 s: 11.41 U 8.0 2.94 U1 195 

688-1 U 9.29: 5.6 4.90 :: 195 

689-1 M 13.43 842.44:: 4.8 24.51 2.84 70.61 U 225 5.15 
689-2 : 737.53 : 58.56 : 98.46 :: 
689-3. 8 : 1243.07 : 61.01 119.48 U 0.64 
689-4 M : 1159.34 : 46.30 115.93 U 2.5955 a s4I II 

690-1 a : 8.69 : 415.21 U 4.4 53.36 3.36 71.70 :: 220 0.98 
690-2. B t: 8.48 : 5.2 : 4.86 : 89.33 :: 155 0.98 
690-3 B 8.69 : 852.06 U 4.0 : 4.48 : 91.50 U 275 0.88 
690-4 a a 9.39 : 411.17 1.8 : 4.39 : 60.91 U 325 0.96ii I saas 55 

691-1 U 11.21 : 3.2 3.62 :I 225 
55 55 5 I 5 

692-1 : 12.22 I 5.4 2.89 :: 185
 
BI 5 I 555 s 

693-1 14.44 4.4 as 3.85 aa 75 

694-1 8.28 : 4.2 : 3.33 : 115
 



fllix G.: Cattle 

>>> SELENIUM < 
 >>> ZINC <<< : >>> SERUM VITAMINS <<<
 

:(SERUtI) (HRIR) : (SERUM) (HRIR) VIT - H VIT - E 

HAtIR *----- ----------------------------------- ! 
ID-PERIOD COLOR (ug/ml) : (ppm) :1 (ug/dl) (ppm) 8 (ug/d) (ug/di) 

a -- -- - ------- -------------- --- -

694-2 0.12 : 130 lot 15.4 : 1974 

695-1 0.02 : 125 8 27.1 2064 
695-2 0.44 : 130 : 29.3 

696-1 8 0.57 : : 21.6 : 1426 
696-2 0.25 : 130 : 22.3 1055 

697-1 0.81 : 180 : 22.1 : 1078 

698-1 
698-2698-3 

N 
wN 

8 0.55 : 
0.65 :0.68 

0.45 :" 
0.67 !1950.50 ,: 

130 : 
:180 

52.51 : 
47.4753.88 8 

29.3 : 
22.38.2 : 

1374 
14181744 

698-4 N 0.19 : 140: 40.98: 30.4: 867 

699-1 B 0.41 :: 210 : 55.75 : 36.4 : 1361 
699-2. 
699-3 

B 
B 

0.40 ; 
0.86 

0.62 :: 
0.31 :: 

150 : 
110 : 

73.97 8 
45.24 : 

29.4 
19.0 

1138 
673 

699-4 B 0.17 0.06 :: 160 : 52.80 : 29.3 : 622 

COUNT: 164 112 8 166 111 : 163 : 167 

MAXIMUM: 0.68 0.74 :: 235.00 884.71 : 43.71 : 2817.00 

MINIMUM: 0.00 0.01 9: 80.00 3.42 : 13.90 : 136.00 

HVERAGE: 0.36 0.31 1* 144.61 219.40 of 27.74 : 1318.13 



Fkpendix G: Cattle Mineral and Vitamin levels in Hair and Serum
 

i: >>> CRLCIUM <<<!! >>> PHOSPHORUS <<< : >>> MHGNESILIM<<< : >>> IRON <<<
 

::(SERUM) (HAIR):: (SERUM) (HAIR) ::(SERUM) (HRIR) ::(SERUM) (HRIR)
 

HAIR :1, aa a a a 
10-PERIO0 COLOR (mg/dl) (ppm) :8 (mg/d) (ppm) :8(mg/dl) (ppo) 8 (ug/dl) (ppm) 

* a ~ - ~~~------ ---------------- - ~ ~ 
694-2 : 9.09 : 6.6 3.05 160
 

695-1 a 8.38 .a 3.8 :1 3.20 : 170 
695-2 8 10.50: 8 6.8 ma 4.18: a 370 

a696-1 8.38 a 4.2m 

696-2 1 : :: 6.6 1: 2.74: 17010.71 


697-1 9.39 : am 7.4 :a 2.88 : 1$ 170
 

698-1 N am 750.58 6.6 : 18.59 :: 5.38 : 102.94 8 350 : 31.43 
698-2 w m 9.29 : 257.45 8 8.0 : 16.74 :: 2.66 : 64.68 : 270 : 8.62 
698-3 w 8 10.81 : 700.44 8 3.8 16.29 : 3.47 : 119.12 : 315 ; 15.56 
698-4 4 m 11.21 ' 503.98 8' 5.4 : 18.41 8 3.90 : 81.69 8 270 : 13.34 

699-1 B 184.94 1: 6.6 : 82.20 8 5.65 : 50.14 : 240 6.21
 
699-2 8 : 8.18 : 250.00 :: 8.0 : 88.89 8 2.66 : 85.83 : 230 1.87
 
699-3 B 16.16 : 450.80 8 5.4 : 148.58 ,: 5.06 : 80.54 : 335 4.40
 
699-4 B 12.52 : 373.64:: 4.0 : 5.24 : 69.32 8 365 1.76
 

COUNT: m 164 1I1 :8 167 108 8 161 112 8 163 III 

MWIXIMU: 1, 23.63 1 1664.98 8: 8.20 148.58 : 6.07 134.38 : 535.00 39.55 

MINIMUM: 7.37 : 127.55 8 0.40 10.41 : 2.23 10.20 8 75.00 0.25
6 

AtERAGE: | 13.04 590.12 4.47 38.00 : 3.96 : 60.04 : 264.26 11.23
 



Appendix H: Cattle forage analysis results and translations
 

(accessibility: 3 ishighest, I islowest)
 

Ist Sampling Period 

SAPLE ANIMAL NAIE OF FORAGE ACCESSI- Ca % P % M9 Z Se ppm Zn ppe Fe ppm 
NO. NO. KREOLE BILITY 

616-2 616 PAY PITIMI (GRAP) 3 0.43 0.03 0.04 0.35 99.60 255.23 
682 682 PAY PITIMI 3 0.50 0.08 0.06 0.16 37.28 313.74 
624 624 FEY B6ADOM 3 1.93 0.06 0.23 0.38 43.40 334.82 
616-1 616 PAY MI (HUSKS) 3 1.18 0.01 0.03 0.34 36.84 245.58 
604-2 604 ZEB TIPALTO 3 1.03 0.07 0.15 0.02 128.71 371.29 
558-1 558 PAY PITIhI (GRAP) 3 0.50 0.05 0.09 0.11 132.33 298.21 
100 ZEB TIPALTO 3 1.16 0.09 0.10 0.40 106.24 347.91 
245-2 245 ZEB KOD-A 6RINN 2 0.43 0.07 0.08 0.28 80.45 309.41 
604-1 604 PAY PITIMI (FEY) 2 0.48 0.12 0.48 0.12 93.01 49.60 
615 615 PAY DIRI (FEY) 2 0.48 0.10 0.06 0.12 98.04 318.63 
913-1 913 ABSINT 2 1.64 0.11 0.19 0.01 107.69 317.48 
250 250 ZEB KD-A 6RINN 2 0.49 0.11 0.12 0.01 118.51 293.16 
245-1 245 FEY FlY PITIMI 2 0.28 0.12 0.06 0.04 43.32 99.01 
103 ZEB KOD-A GRINN 2 0.73 0.02 0.14 0.33 87.50 237.50 

COUNT: 14.00 14.00 14.00 14.00 14.00 14.00 
MAXIMUM: 1.Y3 0.12 0.48 0.40 132.33 371.29 
MIN IMM: 0.28 0.01 0.03 0.01 36.84 49.60 
AVERAGE: 0.81 0.07 0.13 0.19 86.64 270.83 
STD DEV: 0.49 0.04 0.11 0.14 32.45 88.49 
VARIENCE: 0.24 0.00 0.01 0.02 1053.01 7830.18 

SAMPLE ANIMAL NAIE OF FORAGE CATTLE Ca Z P % M Z Se ppe Zn ppm Fe ppe 
NO. NO. KREOLE ACCESS 

932-2 932 FEY PIA KONGO 1 1.06 0.07 0.07 0.12 62.25 280.13 
104 FEY BOMIER L 0.77 0.04 0.19 0.01 43.66 268.21 
559 559 FEY LECENA 1 1.14 0.06 0.20 0.17 43.66 249.50 
105 FEY TIA-TIA 1 1.74 0.05 0.13 0.28 93.56 280.69 
936 936 PWA RDJJ (FEY & BWA) 1 1.27 0.05 0.18 0.07 30.52 48.83 
558-2 558 FEY MASKETI 1 2.38 0.05 0.12 0.02 56.03 267.68 
101 CROSS COASTAL  1 1 0.81 0.12 0.11 0.14 186.26 334.16 
932-1 932 ZEB BALE 1 0.76 0.07 0.13 0.12 35.63 318.75 
913-2 913 PIE BALE 1 1.46 0.11 0.22 0.08 93.01 99.21 

COUNT: 9.00 9.00 9.00 9.00 9.00 9.00 
MAXIMUM: 2.38 0.12 0.22 0.28 186.26 334.16 
MINIMUM: 0.76 0.04 0.07 0.01 30.52 48.83 
AVERAGE: 1.26 0.07 0.15 0.11 71.62 238.57 
STD DEV: 0.50 0.03 0.05 0.08 45.90 92.10 
VARIENCE: 0.25 0.00 0.00 0.01 2106.77 8481.88 



Appendix H: Cattle forage analysis results and translations 

(accessibility: 3 ishighest, I islowest)
 

2nd Sampling Period 

SAMPLE 
NO. 

ANIMAL 
NO. 

CATTLE 
ACCESS 

CaX P% g9% Seppm Znppm Feppa 

2617-A 
2245-C 
2617-B 
2604-A 
2245-B 
2604-B 

617 FEY VENSAN 
245 IEB KOD-A GRINN 
617 FEY KANN 
604 ABSINT 
245 BWA PATAT 
604 FEY PITIMI 

3 
2 
2 
2 
2 
2 

1.05 
0.27 
0.64 
1.33 
1.06 
0.76 

0.05 
0.09 
0.05 
0.06 
0.11 
0.03 

0.15 
0.08 
0.07 
0.20 
0.22 
0.13 

0.04 
0.25 
0.21 
0.06 
0I1" 
0.11 

62.25 
103.56 
87.33 
16.25 
31.13 
45.53 

292.58 
268.03 
249.50 
250.00 

1288.60 
212.08 

COUNT: 
MAXIMM: 
MINIIMU: 
AVERAGE: 
STM 0EV: 
VARIENCE: 

6.00 
1.33 
0.27 
0.85 
0.34 
0.12 

6.00 
0.11 
0.03 
0.07 
0.03 
0.00 

6.00 
0.22 
0.07 
0.14 
0.05 
0.00 

6.00 
0.25 
0.04 
0.13 
0.07 
0.01 

6.00 
103.56 
16.25 
57.67 
30.48 
928.93 

6.00 
1288.60 
212.08 
426.80 
386.16 
149119 

SAMiPi.E 
NO. 

ANIMAL 
NO. 

CATTLE 
ACCESS 

Ca X P % Mg% Se ppm Zn ppa Fe ppm 

2604-C 
22T00-B 
2558 
22000-A 
2935-A 
2935-8 
2245-A 

604 ZEB PATTE KPAB 
FEY GOMIER 

55 FEY YPLALOU 
FEY MOMBIN 

935 BALE 
935 ABSINT 
245 DEKOS 

1 
1 
1 
1 
1 
1 
1 

0.75 
0.99 
1.49 
1.46 
1.19 
1.84 
0.88 

0.16 
0.09 
0.20 
0.05 
0.14 
0.14 
0.13 

0.23 
0.15 
0.45 
0.18 
0.16 
0.10 
0.27 

0.34 
0.15 
0.20 
0.04 
0.04 
0.09 
0.36 

99.01 
87.47 
68.20 
47.03 
49.70 

105.83 
31.13 

266.09 
268.64 
620.04 
173.27 
304.42 
298.80 
516.68 

CO T: 
MAXIMUM: 
MINIMUM: 
AVERAGE: 
STD 0EV: 
VARIENCE: 

7.00 
1.84 
0.75 
1.23 
0.36 
0.13 

7.00 
0.20 
0.05 
0.13 
0.04 
0.00 

7.00 
0.45 
0.10 
0.22 
0.11 
0.01 

7.00 
0.36 
0.04 
0.17 
0.12 
0.02 

7.00 7.00 
105.83 620.04 
31.13 173.27 
69.77 349.71 
26.41 146,53 

697.70 21470.97 



Appendix H: Cattle forage analysis results and translations
 

(accessibility: 3 ishighest, I is lowest)
 

3rd Sampling Period 

SAMPLE 
NO. 

ANIMAL 
NO. 

CATTLE 
ACCESS 

Cal P7. Mg % Se ppa Zn ppo Fe pp4 

3932-A 
3931 
3185-B 
3623 
3568 
3950-B 
3400 
3185-A 

952 FEY BWADOMN 
931 PAY MAI (HUSKS) 
185 ZEB TIPALTO 
623 PAY PITIMI (GRAP) 
568 ABSINT 
950 BALE 

BWA &FEY DIRI 
185 ZEB KODAGRINN 

3 
3 
3 
3 
2 
2 
2 
2 

0.83 
0.12 
0.21 
0.38 
0.94 
0.81 
0.19 
0.76 

0.06 
0.00 
0.07 
0.02 
0.11 
0.11 
0.01 
0.07 

0.17 
0.12 
0.12 
0.12 
0.18 
0.22 
0.13 
0.56 

0.10 
0.23 
0.23 
0.28 
0.50 
0.23 
0.35 
0.25 

18.75 
22. 94 
19.96 
52.40 
79.52 
24.70 
29.20 
21.08 

125.00 
148.81 
349.30 
330.59 
173.96 
179.10 
161.53 
254.22 

COUNT: 
MAXIMUM: 
MINIMUM: 
AVERAGE: 
STO 0EV: 
VARIENCE: 

8.00 
0.94 
0.12 
0.53 
0.32 
0.10 

8.00 
0.11 
0.00 
0.06 
0.04 
0.00 

8.00 
0.56 
0.12 
0.20 
0.14 
0.02 

8.00 
0.50 
0.10 
0.27 
0.11 
0.01 

8.00 
79.52 
18.75 
33.57 
20.12 
404.70 

8.00 
349.30 
125.00 
215.31 
80.04 

6406.03 

SAMPLE 
NO. 

ANIMAL 
NO. 

CATTLE 
ACCESS 

Ca. PZ Mg Se pp Zn ppa Fe ppa 

3960-A 
3683 
3960-8 
3950-A 
3952-8 
3300 

960 ZEB PAT KRABB 
683 FEY MOMBIN 
960 BIMOV 
950 BERYIN 
952 FEY GOMIER 

CROSS COASTAL  1 

1 
1 
1 
1 
1 
1 

0.66 
0.37 
0.59 
0.44 
1.14 
1.62 

0.04 
0.09 
0.04 
0.10 
0.08 
0.09 

0.15 
0.13 
0.18 
0.22 
0.21 
0.13 

0.25 
0.09 
0.07 
0.31 
0.29 
0.10 

180.79 
11.85 
29.70 
35.20 
50.02 
54.67 

242.30 
143.46 
266.09 
271.74 
203.80 
155.32 

COUNT: 
MAXlIMU: 
MINIMUM: 
AVERAGE: 
STD DEV: 
VARIENCE: 

6.00 
1.62 
0.37 
0.80 
0.44 
0.19 

6.00 
0.10 
0.04 
0.07 
.02 
0.00 

6.00 
0.22 
0.13 
0.17 
0.04 
0.00 

6.00 
0.31 
0.07 
0.19 
0.10 
0.01 

6.00 
180.79 
11.85 
60.37 
55.63 

3094.74 

6.00 
271.74 
143.46 
213.78 
50.61 

2561.74 



Appendix H: Cattle forage analysis results and translations 

(accessibility: 3 is highest, I islowest)
 

4th Sampling period 

SAMPLE 
NO. 

ANIMAL 
No. 

CATTLE 
ACCESS 

Ca % P M9 X Se ppm Zn pp. Fe pp 

4245-C 
4693 
4906-A 
4245-B 
4680-8 
4245-A 
4680-A 

245 ZEB TIPALTO 
693 ZEB KOD-A GRINH 
916 ABSINT 
245 ZEB KOD-A GRIN 
680 FEY MAL 
245 BALE 
680 BALE 

3 
2 
2 
2 
2 
2 
2 

0.27 
0.35 
0.63 
0.28 
0.75 
0.67 
0.99 

0.05 
0.04 
0.07 
0.05 
0.08 
0.14 
0.12 

0.15 
0.08 
0.16 
0.14 
0.7 
0.22 
0.25 

0.22 
0.11 
0.11 
0.36 
0.20 
0.06 
0.38 

14.94 
23.42 
27.79 

109.93 
59.52 
42.61 

216.39 

410.86 
258.88 
160.57 
284.09 
235.62 
679.35 
148.81 

COUNT: 
MAXIMUM: 
MINIMUM: 
AVERAME: 
SID DEV: 
VARIENCE: 

7.00 
0.99 
0.27 
0.56 
0.25 
0.06 

7.00 
0.14 
0.04 
0.08 
0.03 
0.00 

7.00 
0.25 
0.08 
0.17 
0.05 
0.00 

7.00 
0.38 
0.06 
0.20 
0.12 
0.01 

7.00 7.00 
216.39 679.35 
14.94 148.81 
70.66 311.17 
66.40 170.59 

4409.28 29101.31 

SAMPLE 
NO. 

ANIMAL 
NO. 

CATTLE 
ACCESS 

Ca 7. P% M9 Z Se ppe Zn ppm Fe ppm 

4919-A 
4906-B 
4905 
4919-B 

919 FEY BWA DIAK 
906 PITIMI PINTAD 
905 ?GRASS ON PATH 
919 FEY MOMBIN 

1 
1 
1 
1 

1.00 
0.38 
0.49 
0.85 

0.04 
0.06 
0.09 
0.07 

0.20 
0.18 
0.09 
0.17 

0.49 
0.03 
0.30 
0.38 

57.55 
43.94 
19.96 
33.41 

167.08 
148.51 
318.11 
124.25 

COUNT: 
MAXIMUM: 
MINIMUM: 
AVERAGE: 
STD DEV: 
VARIENCE: 

4.00 
1.00 
0.38 
0.68 
0.25 
0.06 

4.00 
0.09 
0.04 
0.06 
0.02 
0.00 

4.00 
0.20 
0.09 
0.16 
0.04 
0.00 

4.00 
0.49 
0.03 
0.30 
0.17 
0.03 

4.00 
57.55 
19.96 
39.21 
13.63 

185.91 

4.00 
318.11 
124.25 
189.49 
75.80 

5745.24 

1 44
 



Appendix H: Goat forage analysis results and translations
 

1st Sampling Period 

FAIPLE 
NO. 

ANIMAL 
NO. 

NAME OF FORAGE 
KREOLE 

GOAT 
ACCESS 

Ca X P % gZ Se ppm Zn ppm Fe ppm 

604-1 
932-1 
604-2 
682 
616-2 
913-2 
624 
245-1 
100 
104 
558-1 
913-1 
245-2 
553-2 
936 
250 

604 PAY PITII (FEF) 
932 ZE EALE 
604 ZEB TIPALTO 
682 PAY PITI I 
616 PAY PITIMI (GRA) 
913 PIE BALE 
624 FEY M"ADOIV1 
245 FEY PAY PITIMI 

ZEB TIPALTO 
FEY GOMIER 

558 PAY PITI I (GRAF) 
913 ABSINT 
245 ZE9 KOD-A GRINN 
558 FEY iASKETI 
936 PWA ROUJ (FEY &BWA)
250 ZEB KOD-A 6RIN11 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2
2 

0.48 
0.76 
1.03 
0.50 
0.43 
1.46 
1.93 
0.28 
1.16 
0.77 
0.50. 
1.64 
0.43 
2.38 
1.27 
0.49 

0.12 
0.07 
0.07 
0.08 
0.03 
0.11 
0.06 
0.12 
0.09 
0.04 
0.05 
0.11 
0.07 
0.05 
0.05 
0.11 

0.48 
0.13 
0.15 
0.06 
0.04 
0.22 
0.23 
0.06 
0.10 
0.19 
0.09 
0.19 
0.06 
0.12 
0.18 
0.12 

0.12 
0.12 
0.02 
0.16 
0.33 
0.08 
0.38 
0.04 
0.40 
0.01 
0.11 
0.01 
0.28 
0.02 
0.07
0.01 

93.01 
35.63 
128.71 
37.28 
99.60 
93.01 
43.40 
43.32 
106.24 
43.66 

132.33 
107.69 

80.45 
56.03 
30.52

118.51 

49.60 
318.75 
371.29 
313.74 
2M3.23 
99.21 
334.82 
99.01 
347.91 
268.21 
298.21 
317.48 
309.41 
267.68 

48.83
293.1l 

103 
932-2 
105 

ZEB KOD-A GRINN 
932 FEY PWA KONGO 

FF1 TIA-TIA 

2 
2 
2 

0.73 
1.06 
1.74 

0.02 
0.07 
0.05 

0.14 
0.07 
0.13 

0.33 
0.12 
0.28 

87.50 
62.25 
93.56 

237.50 
290.13 
280.69 

COUNT: 
iAX IMUM: 
MINIMUM: 
AVEPAGE: 
STO DEV: 
VARIE]JCE: 

19 
2.38 
0.28 
1.00 
0.58 
0.34 

19 
0.12 
0.02 
0.07 
0.03 
0.00 

19 
0.48 
0.04 
0.15 
0.10 
0.01 

19 
0.40 
0.01 
0.15 
0.13 
0.02 

19 
132.33 
30.52 
78.56 
32.53 

1058.52 

19 
371.29 
48.83 

252.15 
97.69 

9542.48 

SAMPLE 
NO. 

ANIIAL 
NO. 

NAE OF FORAGE 
KREOLE 

GOAT 
ACCESS 

Ca % P% M9 Se ppm Zn ppm Fe ppm 

616-1 
559 
615 
101 

616 PAY MAI (HUSKS) 
559 FEY LECENA 
615 PAY DIRI (FEY) 

CROSS COASTAL 1 

1 
1 
1 
1 

1.18 
1.14 
0.48 
0.81 

0.01 
0.06 
0.10 
0.12 

0.03 
0.20 
0.06 
0.11 

0.34 
0.17 
0.12 
0.14 

36.84 
43.66 
98.04 
186.26 

245.58 
249.50 
318.63 
334.16 

COUNT: 
MAXIMUM: 
MINIIMUhM: 
AVERAGE: 
STD DEV: 
VARIENCE: 

4 
1.18 
0.48 
0.90 
0.28 
0.08 

4 
0.12 
0.01 
0.07 
0.04 
0.00 

4 
0.20 
0.03 
0.10 
0.06 
0.00 

4 
0.34 
0.12 
0.19 
0.09 
0.01 

4 
186.26 
36.84 
91.20 
59.79 

3574.69 

4 
334.16 
245.58 
286.97 

39.83 
1586.51 

Ii.,
 



Appendix H: Boat forage analysis results and translations 

2nd Sampling Period 

SAMPLE 
NO. 

ANIMAL 
NO. 

COAT 
ACCESS 

Ca I P% Mg X Se pps Zn ppm Fe ppm 

2935-
2604-A 
2935-B 
2000-A 
2604-B 
22000-B 
2245-C 
2245-B 

935 BALE 
604 ASSINT 
935 ABSINT 

FEY MOMBIN 
604 FEY PITIMI 

FEY GOMIER 
245 ZEB KOD-A GRIt* 
245 BNA PATAT 

3 
3 
3 
3 
3 
3 
2 
2 

1.19 
1.33 
1.84 
1.46 
0.76 
0.98 
0.27 
1.06 

0.14 
0.06 
0.14 
0.05 
0.03 
0.09 
0.09 
0.11 

0.16 
0.20 
0.10 
0.18 
0.13 
0.15 
0.08 
0.22 

0.04 
0.06 
0.09 
0.04 
0.11 
0.15 
0.25 
0.13 

49.70 
16.25 

105.83 
47.03 
45.53 
87.47 

103.56 
31.13 

304.42 
250.00 
298.80 
13.27 
212.08 
268.64 
268.03 

1.88.60 

COUNT: 
MAXIMUM: 
MINIMUM: 
AVERAGE: 
STD DEV: 

8 
1.84 
0.27 
1.11 
0.44 

8 
0.14 
0.03 
0.09 
0.04 

8 
0.22 
0.08 
0.15 
0.04 

a 
0.25 
0.04 
0.11 
0.07 

8 
105.83 
16.25 
60.81 
31.58 

8 
1288.60 
173.27 
382.98 
344.70 

SAMPLE 
NO. 

ANIMAL 
NO. 

GOAT 
ACCESS 

Ca % P Mg 7. Se ppm Zn ppm Fe ppe 

2604-C 
2617-A 
2617-B 
2558 
2245-A 

604 ZEB PAITE VAS 
617 FEY VENSAN 
617 FEY KANN 
558 FEY KALALOU 
245 DEKOS (OROUIN) 

1 
1 
1 
1 
1 

0.75 
1.05 
0.64 
1.49 
0.88 

0.16 
0.05 
0.05 
0.20 
0.13 

0.23 
0.15 
0.07 
0.45 
0.27 

0.34 
0.04 
0.21 
0.20 
0.36 

99.01 
62.25 
87.33 
68.20 
31.13 

266.09 
292.58 
249.50 
620.04 
516.68 

COUNT: 
MAXIMUM: 
MINIMUM: 
AVERAGE: 
S] 0EV: 
VARIENCE: 

5 
1.49 
0.64 
0.96 
0.30 
0.09 

5 
0.20 
0.05 
0.12 
0.06 
0.00 

5 
0.45 
0.07 
0.23 
0.13 
0.02 

5 
0.36 
0.04 
0.23 
0.11 
0.01 

5 5 
99.01 620.04 
31.13 249.50 
69.58 388.98 
23.30 150.70 

543.07 22709.26 

ti. 



Appendix H: 6oat forage analysis results and translations 

3rd Sampling Period 

SAMPLE 
NO. 

ANIMAL 
NO. 

NAME OF FORAGE 
KREOLE 

GOAT 
ACCESS 

Ca P Mg Z Se ppa Zn ppm Fe ppm 

3952-A 
3568 
3952-B 
3185-8 
623 

3683 
3950-B 
3960-8 
3960-A 
3185-A 

952 FEY BWADOMM 
568 ABSINT 
952 FEf GOMIER 
185 ZEB TIPALTO 
623 PAY PITIMI (GRAP) 
683 FEY IMIBIN 
950 BALE 
960 DIMOV 
960 ZEB PAT KABB 
185 ZEB KODAGRINN 

3 
3 
3 
3 
3 
3 
3 
2 
2 
2 

0.83 
0.94 
1.14 
0.21 
0.38 
0.37 
0.81 
0.59 
0.66 
0.76 

0.06 
0.11 
0.08 
0.07 
0.02 
0.09 
0.11 
0.04 
0.04 
0.07 

0.17 
1.16 
0.21 
0.12 
0.12 
0.13 
0.22 
0.18 
0.15 
0.56 

0.10 
0.50 
0.29 
0.23 
0.28 
0.09 
0.23 
0.07 
0.2n 
0.25 

18.75 
79.52 
50.02 
19.96 
52.40 
11.85 
24.70 
29.70 

180.79 
21.O8 

12...,) 
17Z. 
207.. 30 
749.,O 

.59 
143. 4 
173.11) 
266.C9 
242.30 
254.22 

COUNT: 
MAXIMUM: 
MINIMUM: 
AVERAGE: 
STD DEV: 
VARIENCE: 

7 
0.81 
0.21 
0.54 
0.21 
0.04 

7 
0.11 
0.02 
0.06 
0.03 
0.00 

7 
0.56 
0.12 
0.21 
0.15 
0.02 

7 
0.28 
0.07 
0.20 
O.OB 
0.01 

7 
180.79 
11.85 
48.64 
55.22 

3049.25 

7 
349.-0 
143.46 
252.15 
6.70 

4719.37 

SAMPLE 
NO. 

ANIMAL 
NO. 

NAME OF FORAGE 
KROLE 

GOAT 
ACCESS 

Ca Z P% Mg % Se ppm Zn ppa Fe ppm 

3950-A 
3931 
3300 
3400 

950 BERYIN 
931 PAY MAI (HUSKS) 

CROSS COASTAL - 1 
BWA &FEY DIRI 

1 
1 
1 
1 

0.44 
0.12 
1.62 
0.19 

0.10 
0.00 
0.09 
0.01 

0.22 
0.12 
0.13 
0.13 

0.Z1 
0.23 
0.10 
0.35 

35.20 
22.94 
54.67 
29.20 

271.74 
148.1 
155.32 
161.53 

COUNT: 
MAXIMUM: 
MINIMUM: 
AVERAGE: 
STI DEV; 
VARIENCE: 

4 
1.62 
0.12 
0.59 
0.60 
0.36 

4 
0.10 
0.00 
0.05 
0.04 
0.00 

4 
0.22 
0.12 
0.15 
0.04 
0.00 

4 
0.35 
0.10 
0.25 
0.10 
0.01 

4 
54.67 
2.94 
35.50 
11.89 

141.27 

4 
271.74 
148.81 
184.35 
50.65 

2565.89 

I ,
 



Appendix H: Goat forage analysis results and translations
 

4th Sampling period 

SAMPLE 
NO. 

ANIMAL 
NO. 

GOAT 
ACCESS 

Ca % P % M9 Z Se ppm Zn ppm Fe ppa 

4245-A 
4680-A 
4906-4 
4919-8 
4245-C 
4693 
4680-8 
4245-8 

245 BALE 
680 BALE 
906 ABSINT 
919 FEY MOMBIN 
245 ZEB TIPALTO 
693 ZEB KOD-A GRINN 
680 FEY MAI 
245 ZEB KOD-A GRINN 

3 
3 
3 
3 
3 
2 
2 
2 

0.67 
0.99 
0.63 
0.85 
0.27 
0.35 
0.75 
0.28 

0.14 
0.12 
0.07 
0.07 
0.05 
0.04 
0.0a 
0.05 

0.22 
0.25 
0.16 
0.17 
0.15 
0,08 
0.17 
0.14 

0.06 
0.38 
0.11 
0.38 
0.22 
0.11 
0.20 
0.36 

42.61 
216.39 
27.79 
35.41 
14.94 
23.42 
59.52 
109.93 

679.35 
148.81 
160.57 
124.25 
410.86 
258.88 
235.62 
284.09 

COUNT: 
MAXIM: 
MINIIUM: 
AVERAGE: 
STD 0EV: 
VARIENCE: 

5 
0.85 
0.27 
0.50 
0.25 
0.06 

5 
0.08 
0.04 
0.06 
0.01 
0.00 

5 
0.17 
0.08 
0.14 
0.03 
0.00 

5 
0.38 
0.11 
0.25 
0.10 
0.01 

5 
109.93 
14.94 
48.65 
34.12 

1164.32 

5 
410.86 
124.25 
262.74 
92.00 

8464.66 

SAMPLE 
NO. 

ANIMAL 
NO. 

GOAT 
ACCESS 

Ca Z P M3 7 Se ppm Zn ppm Fe ppm 

4906-B 
4905 
4919-A 

906 PITIMI PINTAD 
905 ?GRASS ON PATH 
919 FEY BWA DIAJ 

1 
1 
1 

0.38 
0.49 
1.00 

0.06 
0.09 
0.04 

0.18 
0.09 
0.20 

0.03 
0.30 
0.49 

43.94 
19.96 
57.55 

148.51 
318.11 
167.08 

COUNT: 
MAXIIM: 
MINiJMM: 
AVERAGE: 
STD 0EV: 
VARIENCE: 

3 
1.00 
0.38 
0.62 
0.27 
0.07 

3 
0.09 
0.04 
0.06 
0.02 
0.00 

3 
0.20 
0.09 
0.16 
0.04 
0.00 

3 
0.49 
0.03 
0.27 
0.19 
0.04 

3 
57.55 
19.96 
40.48 
15.54 

241.46 

3 
318.11 
148.51 
211.24 
75.95 

5768.87 

\A
 



Appendix H cont.: Forage translations:
 

KREOLE 


Absint 

BaI6 

Beryin 


Bwa diak 

Swa d'orme (Bwadommj 


D kos 

Dimov 

Diri 

Gommier 

Kalalou 

Kann 

Kod-a grinn 

Lec~na 

Mai 

Mask~ti 

Mombin 

Patat 

Pat krabb 

Pitimi 

Pitimi pintad 

Pwa kongo 

Pwa rouj 

Tia tia 

Ti palto 

Vensan 


ENGLISH 


Absinthe 

? 

? 


Benzolive 

W. Indian elm 

Cross coastal-I 


? grass 

? forb 

Rice 

W. Indian birch 

Okra 

Sugar cane 

Angleton bluestem 

Leucaena 

Corn 

Castor bean 

Hog plum 

Sweet potato 

? grass 

Sorghum 

Panicum, browntop 

Pigeon pea 

Red bean 

Woman's tongue tree 

? grass 

Plantain variety 


LATIN
 

Artemisia absinthium
 
Sida spp.
 
Boerhaavia erecta
 

or B. diffusa
 
Moringa oieifera
 
Guazuma ulmifolia
 
Cynodon dactylon
 

?
 
?
 

Oriza sativa
 
Bursera simaruba
 
Hibiscus esculentus
 
Saccharum officinarum
 
Dichantium caricosum
 
Leucaena Jeucocephala
 
Zea mays
 
Ricinus communis
 
Spondias mombin
 
Ipomoea batatas
 

?
 
Sorghum vulgare
 
Panicum fasciculatum
 
Cajanus caJan
 
Phaseolus vulgaris
 
Albizzia lebbeck
 

?
 
Musa parasldiaca
 

Words common to forage descriptions are translated here:
 

Z~b -- grass 
F~y -- leaves 
Pay -- crop residues, including: 

bwa -- stalks/vines 
f~y -- leaves that sprout from stubble 

after harvest 
grap -- threshed grain head 



Appendix I: Soils analysis results and descriptions
 

Soil Descriptions and Associated Forages:
 

Unless otherwise noted, all soils are non-irrigated and non
fertilized. All are fairly flat land on or near the valley
 
floor.
 

1. Current Cropland
 

First sampling:
 

#245 Droulnt sorghum; NPK fertilized 9-85 (HAS); flat.
 
Forage 0245-1
 

#558 Desarmes: sorghum & pigeon peas; person's yard.
 
Forage #558-2
 

#559 Desarmes: sorghum & leucaena trees; cattle frequently tied
 
there.
 
Forage #559
 

#604 Hatte Bellanger: sorghum (and ti palto grass).
 
Forage 0604-1; 604-2
 

#615 Hatte Bellanger: rice; irrigated; possibly fertilized.
 
Forage #615
 

#618 Lamoni (above Marin): sorghum; higher elevation, greater
 
slope.
 

#682 Halaire: sorghum & pigeon peas.
 
Forage *682
 

#913 Hatte Bellanger; sorghum (with abslnt).
 
Forage #913-1; 913-2
 

#932 Marin: sorghum & pigeon peas; (with bald).
 
Forage #932-1; 932-2
 

#936 Ha.aire: red beans; slightly higher elevation; irrigated.
 

Forage #936
 

2nd sampling:
 

#2A245 Drouln: sugar cane (sweet potatoes before that); NPK ferti
lized 9-85.
 
Forage #2245-B
 

#2604 Hatte Bellanger: sorghum.
 
Forage #2604-A; 2604-B; 2604-C
 

*2935 Halaire: sorghum.
 
Forage #2935-A; 2935-B
 

021000 above Marini sorghum$ hilly.
 

1-2
 



Appendix 1: 	Soils analysis results and descriptions
 

Soil Sample 	Analysis Values
 

Sample 	 P K Ca Mg Hn Zn Fe Cu pH O.M.
 
----------------------- ppm------------------------


First sampling:
 
615 5.428 120.2 265.7 129.5 24.01 1.166 159.4 15.14 7.6 4.7
 
559 6.038 171.7 435.6 26.82 10.80 1.103 15.75 5.108 7.7 3.4
 
,504 9.004 134.1 454.9 36.27 15.75 .7147 6.689 3.567 7.6 3.0
 
558 55.79 669.4 448.7 73.49 20.74 3.335 17.05 5.810 7.5 5.8
 
250 5.839 181.2 360.7 118.9 13.53 .5830 70.95 6.256 7.8 2.1
 
245 1.399 122.6 359.0 68.59 9.245 .5203 29.60 32.82 7.9 1.7
 
582 20.50 466.9 445.9 26.25 26.75 3.592 5.656 3.837 7.6 3.8
 
518 9.178 170.1 434.1 24.16 23.70 4.573 4.408 2.878 7.6 4.1
 

100 9.924 98.61 422.5 32.39 16.59 3.768 50.20 45.72 7.6 4.7
 
103 6.131 139.0 426.3 21.20 24.79 .4451 7.728 3.445 7.6 5.1
 
933 89.64 856.5 492.3 89.76 29.01 8.501 4.815 3.324 7.6 4.7
 
936 15.72 265.4 462.0 40.22 20.73 2.404 5.255 3.621 7.9 3.2
 
932 8.298 216.8 466.3 20.07 16.05 1.322 7.012 4.864 7.7 5.8
 
913 9.715 127.1 432.0. 26.90 20.02 .6865 5.711 3.797 7.5 2.8
 
2nd sampling:
 
2A245 2.350 156.8 365.5 64.43 12.14 .6238 29.20 34.54 7.9 2.1
 
2B245 .6548 197.9 347.6 72.48 14.94 1.147 32.66 65.60 7.7 1.7
 
2558 2.395 148.7 395.1 78.08 9.913 .4576 24.23 4.445 7.7 0.9
 
2604 10.07 136.9 425.0 22.03 16.52 .9310 8.475 4.22S 7.9 3.2
 
2932 9.823 326.9 469.5 25.02 39.83 1.407 8.465 5.081 7.6 10.5
 
2935 9.960 221.8 483.4 25.29 20.32 3.253 5.744 3.135 7.9 3.9
 
21000 6.476 146.1 449.3 15.64 20.58 .9717 7.328 3.040 7.8 3.4
 
2617 11.44 366.6 475.3 27.79 27.23 2.238 5.268 3.837 7.8 4.9
 

3rd sampling:
 
3568 21.37 406.3 427.9 34.00 9.866 11.42 6.435 3.595 8.2 3.6
 
3559 7.397 149.2 413.4 42.10 14.36 .9600 20.23 3.316 8.2 5.6
 
3185 25.30 512.1 357.7 151.5 8.314 2.278 45.81 70.68 7.9 4.3
 
3683 86.81 856.1 466.5 83.46 9.970 10.15 6.931 3.418 8.5 4.1
 
3618 7.001 147.9 428.5 15.08 12.85 .9658 9.444 2.808 8.4 5.4
 
3562 61.29 562.4 444.3 87.87 11.14 14.78 13.02 3.621 8.3 3.9
 
3558 2.518 137.2 270.7 78.02 8.255 .8666 122.0 33.27 8.2 2.8
 
35000 35.21 216.4 401.1 43.41 7.087 4.730 43.09 8.157 8.2 4.7
 
4th sampling:
 
4245 30.06 581.0 338.1 123.0 13.09 2.118 81.59 83.65 8.0 5.1
 
4906 12.92 158.7 409.2 31.54 9.852 12.29 25.65 5.832 8.3 4.3
 
4919 9.738 203.4 432.3 17.08 9.608 .8491 5.667 3.354 8.5 4.1
 
4607 6.901 315.5 391.1 95.92 4.212 .9483 24.17 4.650 8.3 2.8
 
4935 54.69 440.7 422.6 88.04 7.405 2.713 5.336 2.096 8.4 3.6
 
4693 6.643 92.39 404.7 14.53 5.395 .3355 9.376 3.557 8.5 2.8
 
4951 2.529 68.68 392.9 8.892 4.072 .5515 8.632 1.994 8.7 0.6
 
4952 9.440 277.2 411.0 46.01 9.793 1.931 9.149 3.837 8.4 5.4
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Appendix I: Soils analysis results and descriptions
 

3rd sampling:
 

#3558 Desarmes: rice; irrigated; possibly fertilized.
 

#3618 Lamoni (above Marmn): 12" corn and sorghum; slightly higher
 
elevation; sloping
 

#3683 Halaire: corn (24") and sorghum(8").
 

4th sampling:
 

#4935 Halaire: corn & sorghum; slight slope.
 

#4952 Desarmes: corn; almost flat.
 

2. Fallow or Scrub Land
 

1st sampling:
 

#103 Lejean (?): scrub land (kodagrinn grass); slightly higher
 
elevation.
 

#933 Halaire: scrub land (bald and absint).
 

2nd sampling:
 

#2558 Desarmes: directly by Artibonite River; floods in June-

Aug. (sampled in April); last crop was sweet potatoes -

now empty.
 
Forage #2558
 

#2617 Marin: scrub land; almost flat.
 

02932 Marnn: scrub land??
 

3rd sampling:
 

#3559 Desarmes: ?? (scrub land/yard)
 

#3562 Desarmes: fallow field; slightly higher elevation 

flattish; pat krabb grass.
 
Forage #3960-A; 3960-B
 

#3568 Merin: someone's yard; scrub land.
 
Forage #3568
 

#35000 Drouin: roadside; scrub land.
 

4th sampling:
 

#4607 Hatte Bellanger: canal banks; all species tethered there;
 
scrub land.
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Appendix I: Soils analysis results and descriptions
 

#4693 	 Halaire: unused patch in middle of corn and sorghum.
 
Forage #4693
 

#4906 	 Hatte Bellanger: roadside near main crossroad; scrub land.
 
Forage #4906-A; 4906-8
 

#4919 	 Marin: semi-flat; person's yard.
 
Forage 04919-A (at edge of goat pen, therefore manure)
 

#4951 	 Desarmes: roadside -- hard ground; semi-flat; scrub land.
 

3. Pasture
 

1st sampling:
 

#100 	 Deschapelles: grass (ti palto) on HAS grounds.
 
Forage #100; 101
 

#250 	Drouln: grass (kodagrlnn) - unfertilized; floods from
 
Artibonite River in rainy season.
 
Forage *250
 

2nd sampling:
 

#2B245 	Drouin: grass pasture (kodagrinn) currently grazed by HAS
 
beef herd; NPK fertilized in 9-85 (HAS).
 
Forage 52245-C
 

3rd sampling:
 

#3185 Drouin: grass pasture (kodagrinn & tipaito) currently
 
grazed by HAS herd; NPK fertilized in 9-85 (HAS); by
 
Artibonite River.
 
Forage 03185-A; 3185-B
 

4th sampling:
 

#4245 	Drouinz grass pasture (kodagrinn & tipaito) currently
 
grazed by HAS beef herd; NPK fertilized in 9-85 (HAS);
 
pasture by corral,therefore high animal traffic; manager
 
not sure if NPK fertilized right before or right after
 
this sampling for 1986.
 
Forage #4245-B; 4245-C (possibly #4245-A -- at edge of this
 
pasture)
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