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TO: Our friends from Latin America

On behalf of the faculty and staff of the Institute of Food
and Agricultural Sciences (IFAS), I cordially welcome you to the
University of Florida and Gainesville.

We in TFAS are pleased that you could participate in this ninth
Annual Latin American Conference on Livestock and Poultry. This
conference and the information made available through it is a small
measure of the continuing interest we of IFAS and the University of
Florida have in exchanging information and ideas with our friends
from the Latin American nations. We sincerely hope this conference
will be preductive for you and will help you in the further development
of your country's Tivestock industry.

May your stay here in Gainesville be a beneficial and enjoyable
experience. Our sincere best wishes for the future.

Sincerely yours,

éf’ iller

V%ce'Presid nt for
Agricultural Affairs
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Dear Latin American Friends and Colleagues:

It is a distinct pleasure for me once again, as Director of the Center for
Tropical Agriculture, to welcome you to the Annual Latin American Livestock and
Poultry Conference. We are happy to see our old friends and hope that for you
who are attending this Conference for the first time, it will be a rewarding
experience both personally and professionally.

One of our major hopes for this Conference each year is that you will
derive practical information that you can take back to your country to help
your friends, neighbors and countrymen in their quest to improve the quantity
and quality of food available in your countries. Anything we can contribute
along these lines makes the time and effort of the Conference worthwhile.

The fourth livestock short course, in conjunction with the Central American
Livestock Falir, was held in San Jose, Costa Rica this year and attendance exceeded
500,

The Center continues to have technical assistance contracts in El Salvador,
Ecuador and Vietnam, with smaller contracts for werk in Nicaragua, Venezuela and
Honduras., We are also continuing research under our 211(d) grant from the Agency
for International Development to improve our expertise in tropical pasture and
livestock production, We have received a new two year contract for mineral
research in the tropics which is just now getting underway. The contract is with
the Agency for Internaticnal Development and most of the work will be done in
Brazil, Colombia and Ecuador.

We have begun developing a multidiscipiinary research program on nitrogen
fixation of tropical grasses which holds great promise for the tropical livestock
producer. We have also secured four water buffalo which we hope will be of bene-
fit in controlling the aquatic weed problem in Florida and offer alternatives to
the use of herbicides and other chemicals which pose environmental problems.,

We hope that your visit to Gainesville and the University will be pleasurable
and that we will see all of you here again next year.

Sincerely vours,

//4,7A @%ﬂ.ﬂ

HughVPopenoe
Director
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2103 MCCARTY HALL

TELEPHONE 004-392-1911 May 5, 1975

Dear Friends:

The Departments of Agronomy, Animal Science, Dairy Science, Editorial,
Poultry Science, and Veterinary Science offer you a most cordial welcome to
the Ninth Annual Conference on Livestock and Poultry in Latin America. We
wish to take this oppc-tunity to express to you the University of Florida's
interest in the protlems of livestock and poultry production in Latin
America. The University of Florida has a long history of working with its
neighboring countries, and each year we attempt to improve this exchange
among the Americas,

This conference is a most important function, in the sense that there
1s a valuable interchange between our personnel and you. Tle conference
is only one part of the continuous collaboration which we have with the
livestock and poultry producers of Latin America. Your interest in our
work here and in the cooperative work being conducted in most of your coun-
tries is appreciated.

We hope that your visit to the University of Florida will be of value
and that you will give us your ideas as to how we might improve this con-
ference. All of the professors and the nineteen participating Latin Amer-
ican students are at your service in helping to make your stay here most
beneficial.

Sincerely yours,

/47 ,é;%

T.J. Cunh

C onned

Joe H. Conrad TN

Assistanf Chairman of Chairman of Conference Committee
Confet'ence Committee Coordinator of Tropical Animal
Chairman, Department of Science Programs
Animal Science
COLLEGE OF AGRICULTURE BCHOOL OF FOREST REBOURCES AND CONSERVATION COOPERATIVE EXTENSBION BERV‘CQ

AGRICULTURAL EXPERIMENT STATIONS CENTLR FOR TROPICAL AGRICULTURE
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BIOLOGICAL NITROGEN FIXATTION

by

D.H. Hubbell
Associate Professor
Department of Soil Science
University of Florida
Gainesville, Florida

[ntroduction

Nitrogen is the mineral element most frequently found limiting to
plant growth. It is conti-wually removed from the soil by cropping
practices, leaching and denitrification. The two significant mecha-
nisms by which this critical element may be maintained at adequate
levels in the soil are (1) application of nitrogen fertilizers and (2)
biological nitrogen fixation,

The hiygh cost and limited avai ability of nitrogen fertilizers are
now a well-documented reality. Informed sources now predict that
availability of these rertilizers will gradually impreve beginning this
year, as new fertilizec plants begin production and old plants step up
production to help meet increased demands. However, it is also pre-
dicted that there will pe little or no reducticn in the currvent price
of these fertilizers. This means that .or many potential users, the
application of nitrozeu fertilizers will continue to be minimized or
even eliminated for lack of sufficient capital,

For this rcason, the increased use of biolupical nitrogen-{ixing
systems as an alternative to nitrogen fertilizers ie becoming increasing-
ly advantagzous, .f not imperative, from au economic standpoint. It is
the purpose of this paper to review briefly the various nitrogen—
fixing systems, and their real or potential contribution to forage-
livestock production systems. Additvional papers presented at this and
previous conferences discuss other aspects of this general problem in
detail.

Biological Nitrogen-Fixing Systems

Nitrogen fixation has beey demonstrated in a number of free-

living microorganisms which are commonly found in the soil. These

include bacteria such as Azotobacter, Klebsiella, Bacillus, Mycobacterium
and Clostridium, and blue-green algae such as Nostoc and Anabaena. Labor-
atory studies using sensitive methods of detection continue to extend the
list of true nitrogen~fixers. Free-living fungi and actinomycetes appar-
ently uniformly lack this important trait. Thi: practical significance

of N-fixation by free~living bacteria is not clearly known and may be
negligible, The reason for this is the large amounts of carbohydrate
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required for appreciable N-fixation. Simple carbohydrates utilized by
the N-fixers generally occur in limited amounts in the soil and are
readily consumed by competing microorganisms which do not fix nitrogen.
There apparently has becen no attempt to measurt the cumulative contribu=
tion of these organisms to soil nitrogen under field conditions. In the
case of the blue-green algac, the carbohydrate limitation does not apply
under conditions permitting photosynthesis. We, therefore, find that
these algae fix sipnificant amounts of nitrogen in aquatic environments
(rice paddies) and terrestrial cnvironments (soil crusts).

A number of plant-microorganism associations are known to fix nitro-
gen symbiotically. Certain actinomycetes are capable of infecting and
fixing nitrogen in the roots ol a limited number of higher plonte, In
these cases, the plants themselves are not of agronomic importance and
levels of nitrogen fixed are relatively low. There are also reports of
nitrogen fixation by associations of ectomycorrhizal fungi with the
roots of higher plants, but the true basis for this observation remains
unknown,

Several tropical grasses, such as Paspalum not itum, Dipitaria decum-
bens (Pangola grass), Pennisetum purpureum (Eleph .t grass), Brachiaria
spp. (Para grass) and Panicum maximum (Guinea grass), in association with
certain bacteria, have been snown capable of f{ixzing as much as half of
their required nitrogen. Thc association may be at the root surface, as
in the Paspalum notatum - Azotobacter paspali conbination, or it may
occur within the roots, as has been found in the association of the bac-
terium Spirilium lipoferum with several tropical ygrasses, notably Digi-
taria decumbens cv. Transvala. This latter association has only been
recently discovered and is, thercfore, comparativelv unknown. However,
preliminary results indicate that the assoclation is highly variety-
specific with regard to both formation and level of N-fixing activity of
the association. TPlant genetic studies, therefore, hold great promise
as a means of developing grass varicties which will form the best asso-
ciation. These studies should be carried out in conjunction with micro-
biological stuadics designed to find the best bacterial strains, methods
and conditions of incculation, etc.

Without question, the best known biological nitrogen-fixing system
is the classical symbiotic association of Rhizobium bacteria with plants
of the legume family. This association has proven invaluable as a direct
source of food for man and forage for animals. Its importance in maintain-
ing or improving soil nitrogen levels for non-legumes in crop rotations
is perhaps of cqual importance. There is not sufficient time to clabor-
ate on the dctails of this association. Instead, it may be more valuable
to emphasize some broad concepts. The legumes constitute an amazingly
diverse group of plants, including trees, shrubs, vines and herbaceous
plants. Representatives arce found adapted to virtually any combinatiop
of climate and soil conditions which will support life. The tropical
regions of the Earth are particularly well-endowed in this respect.

The rhizobia appear to have adapted along with their plant hosts and
generally can be found where the host plant is indigenous. Where the
plant is introduced, the bacteria can be simultancously introduced into
the soil at planting by relatively simple and inexpensive procedures.
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Some knowledge of climate, soil and plant characteristies is necessary in

ovder to insure a desirabl» and successful in“rodaction. Soil pH, tem-
perature, meisturc, nutrient status and pessible aluminum and/or mangan-
ese toxicity are all factors which may determine establishment of legumes.

Benefits of Lecume-GCrass Combinations

In a successful gress-legume pasture, the legume component has the
dual function of providing forage which is hiph in protein and of main-
taining or increasing soil nitrogen levels. The lepume should fix suf-
ficient nitrogen te satisfy its own requirements and enough additional
nitrogen to Support strong grass growth.

As an example of the capability of legumes, nitrogen fixatiou rates
for clover pastures in New Zealand have been shown to range from 100 -
500 1bs N/acre with values commonly in the range of 150 - 250 lbs N/acre.
Comparable nitrogen fixation rates have been shown for legume-tropical

) ' ropogon, Puecraria (Kudzu) -

grass combinations such as

tered parts of the world.

The presence of a legume forage results in a higher percent
crude protein in the forage, increased dry matter per acre, higher average
daily weight gain, higher cow conception rate, increased digestibility of

forage and lower pasture costs per pound of beef.

Practical Aspects of Legumz Establishment

The proper choice o orate in a forage - livestock

o
system is critical. This ore easily made after answering

some basic questions. I:
both? What total acreape
define his needs in t i

to be used for hay, forage, or
T r must first clearly
rpose and capability,

Other important considerations mav help to restrict the possible
choices. Are the soil and climatic conditions more conducive to temper-
ate or trovical legumes? iluable information on this may be obtained
from observing the types of lepgumes, either native or introduced, which
are alreauy growing successfullv in the arca. One or more of these may
be suitable for the intended purpose and would be worth testing. Such
plants are obviously adapted to local condition¢ and there is the possi-
bility taast information will already be available related to their cul-
tivation and management. By using native legumes, it is sometimes pos-
sible to establish the plants without inoculating the corresponding rhi-
zobia, although inoculation is generally beneficial in increasing nitro-
gen fixation and is always recommended.

In attempting to test a legume for possible use in a particular
forage - livestock system, it is advisable to limit initial trials to
small field trials. Any problems leading to failure of the legume to
establish or perform as desired will, thereby, be a learning experience,
but will not result in a large economic loss, as might be expected from
failure of a large acreage of the crop.




It is advisable to obtain an analysis of the soil in order to detect
possible deficiencies of any of the major and minor minerals generally
required for good crop growth., Legumes will form a successful nitrogen-
fixing association with rhizobia only when ull autrient elements (nther
than nitrogen) are adequate for normal physiological activity. A pos~—
sible combination of test plots for a legume might include:

(1) legume plus complete fertilizer;

(2) legume plus fertilizer, minus nitrngen;
(3) as in (2), plus iroculation;

(4) legume only, no fertilizer or inoculation,

If possible, the grower should discuss the problem with an agronom-
ist or pasture specialist before beginning field tests. Such consultlg~
tion may save much time and cffort by revealing available information.

Summary

The most important point is to emphasize the great value of grass-
legume combinations as a source of high-quality forage needing no ferti-
lizer nitrogea. Additionally, it should be emphasized that knowledge
and technology required for introduction and use of legumes for any pur-
pose is available. Some investigation is generally required, depending
on problems inherent in a local situation. These problems can be solved
and past experience indicates that it is well worth the effort,
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USE OF NITROGEN FERTILIZER IN TROPICAL
FORAGE-LIVESTOCK FEEDING SYSTEMS

by

D.H., Timm
Instituto de Investigaciones Agrondmicas
Facultad de Agronomia
Universidad del Zulia
Maracaibe, Venezuela

One of the most serious problems facing farmers and ranchers in
the wer-dry tropics, where cattle feeding is based almost entirely on
forages, is the fluctuating feed supply throughout the year. There is
commonly a surplus of feed during the wet scason, with a corresponding
shortage during the dry scason. This problea is complex and must be
viewed with the forage-livestock feeding system in mind. The optimum
solution, ia mosc cases, does not involve a simple choice of one alter-
native as opposed to another but rather the selection of a combination
of czlternatives. The use of fertilizer on pastures generally increases
the production of foragec during the wet season and helps to shorten the
adverse effect of the drv season. MNowever, the use of fertilizer alone
usually does not give an adequate solution to the problem. TForage sup-
plies are often more fully utilized when combined with a forage conser-—
vation program, sucn as hay and silage making, or deferred grazing.
Irrigation, greer chopping and grass legume associations are other al-
ternatives that might be used te increase forage production and develop
a more uniform supply throughout the year. Once the yearly feed supply
has been increascd and more evenly distributed, more animals are usual-
1y needed in the system to convert this addrd feed supply into addition-
al production.

To recejve the maximum benefit from any improved forage-livestock
feeding system, it is imperative that the cattle and pastures receive
the highest level of management possible. The cattle must have ready
access to fresh water, salt, and minerals. They should be vaccinated
against the common diseases in the region and be treated periodically to
control internal and external parasites. A grazing system should be
utilized that will make maximum use of the pasture produced. Weeds
should be controlled by mechanical and/or ch.omical means. The pastures
should be checked periodically for insect damage, and, when deemed
necessary, insecticide applied.

General Considerations Concerning the Grass-Nitrogen System

The grass-nitrogen system has resulted in yields of more than 1000
kg of live weight gain per ha on several different occcasions using high
nitrogen rates (3,5,9). Live weight gains of more than 1000 kg/ha
have been obtained in Jamaica using Brachiaria decumbens and Digitaria




decumbens (Pangolagrass) applying nitrogen at the rate of only 212 kg/
ha/year (3). Seven years results in Brazil indicated that the 200 kg
N/ha/year pastures averaged nearly 2-1/2 times more beef per ha than

the minus-nitrogen pastures. The live weight gains were 241 and 578
kg/halyear applying 0 and 200 kg N/ha/year,respectively. The response
that is obtained depends quite heayily on the fertility level of the
soil when the N fertilizer is applied and the climatic conditions that
prevail., The highest live weight gain recorded has been 1880 kg/ha/year
as reported by the Department of Primary Industries in North Queensland
(1) with heavily fertilized Pangolagrass under irrigation. Dry matter
yields of 38.3 tons/ha/year have heen reported in Puerto Rico (10) ap-
Plying 2000 kg of N/ha/year to Elephantgrass. Table 1 shows the influ-
ence that the optimum level of N (using urea, 467 N) had on the daily
gain per animal, the carrying capacity, and the live weight gain per hec-
tare in a grazing trial conducted west of Lake Maracaibo, Venezuela.
These results were obtained with Guineagrass using a grazing system of

7 days grazing and 30 days rest and a phosphorous application of 56 kg
P,0c/ha/year.

Table 1. Influence of Nitrogen Fertilizer
on Animal Performance, Carrying
Capacity and Live Weight Gain
per Hectare.

N Gain/Animal Carrying Capacity Live Weight Gain/ha
(kg/ha/year) (kg/steer/ (steers/ha/year) (kg/ha/year)
day)
0 0.494 4,34 782
371 0.556 5.49 1115

The carrying capacities obtained with 0 and 371 kg N/ha/year are
the averages for the entire year. The number of animals per ha varied
at any one time during the year depending on the quantity cf forage
available. In order to maintain the carrying capacity constant in this
wet-dry region it is necessary to combine a forage conservation program
with the fertilization program. It should be noted that the fertilizer
nitrogen had a greater effect on the number of animals/ha than it did
on the daily gain/animal. This is to be expected when the pastures are
grazed at an optimum grazing pressure.

The productivity of nitrogen fertilized tropical grasses would be
truly spectacular if the problem of their nutritive value could be
overcomz. Even with good management on pasture that is apparently of
high quality, cattle often gain only 1/2 kg per day. Milford and Minson
(6,7) have shown that this low feeding value is not due primarily to a
low level of protein in the grasses, but rather to a shortage of digest-
ible energy in the diet, caused by a low intake of material with a rela-
tively low digestibility and high fiber content.



A definite disadvantage for the grass-nitrogen system is the high
cost involved. Nitrogen is being produced in some Latin American
countries as a by-product of the oil refining industry thus making it
relatively cheap and profitable to use with grass. In many countries,
however, cven with rapidly increasing secondary industry, fertilizer
is still very expensive. Including transportation costs,nitrogen often
costs between $0.45 and $0,65 per kg by the time that it has {inally
arrived at the site vhere it is to be used. One most also consider the
high capital expenditure required to maintain the pastures ac the higher
stocking rates aud, in the casc of the wet-dry tvopics, the extra ex-
penses that must be incurred in conserving aud feeding the excess for-
age prodirzed in the rainy sedson.

The cconsmics of fertilizer use are influenced considerably by
the efficiency with which the fertilizad grass can be converted into
beef. This efficicncy will depend a great deal on applying the proper
amount of nitrogen at the prever time ind on keeping the pasture at
the optimum gra=zing pressure. [t hag been proven that under these
circumstances it is possible to obtain 3 hg of live weight gain per kg
of N applied (5). As has ajrcady been mentioned, it may well be neces-
sary to combine a forage couservation prograit with the fertilization
program to more fully utilize the forage produced.

It is quite Likely that once a high level of nitrogen has been
established in the grass-nitrogen grazing system that the same quantity
of beef could be produced with lower rates of nitrogen being applied
in subsequent vears. Davidson (4) makes the assumption that 807 of the
herbage nitrogcn is returned to the soil as excreta of which 257 is
recovered by the grass in the first season and another 257% in the second
season. This assumption is further confirmed by recent studies conduct-—
ed in Brazil by lott ct al.(8). It is assumed that this effect of re-
cycling would be even more pronounced at the higher ferrilizer rates
due to the greater quantities or forage being produced and higher stock=~
ing rates being used, resulting in a larper amcunt of eicreta, and conse-
quently nutrients, being returned to any piven area of pasture over any
given period of tine. Tt is suggested that groacer cfficiency of ni-
trogen may be obtained by applying an initinl heavy dressing of nitro-
gen followed by smaller annual dressings to replace the losses of ni-
trogen in the systen as opposed to applying moderate dressings of ni-
trogen every ycar.

Burton (2) points out another factor that ought to be considered
when discussing the grass-nitrogen system. He found that when high le-
vels of nitrogen are used with corresponding high stocking rates (12
animals per ha during the rainy geason) that the urine and droppings
from this many animals per area will contaminate so much of the grass
that inefficient patch grazing results. le felt that the problem might
be solved by rotation or strip grazing cr by feeding green chopped
herbage.
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Example of Forage-Livestock Feeding Systems Using Nitrogen Fertilizer

Description of the Study Area

A dairying region wesat of Lake Maracaibo, Venezuela (10°Y Latitude)
vas chosen for this study. The area includes approximately 200,000 ha
and is one of the principal dairying regions in the countr . The majo-
rity of the pastures in the area is sown to Guineagrass (Paaicum maximum,
Jacq.) with this grass forming the base of the ration for the cattle in
the area.

The climate is sub~humid with the daily mean temperature varying
between 27-34°C and the annual precipitation between 800 and 1,400 mm.

tensity during May and October. There are fcur seasons recognized in
the zone. The long dry season usually begins in December and ends some~
time in April. The first rains come in April and May. There is a short
dry season during June and July followed by the longer rainy season
which usually begins in August and extends through November. The soils
are of the "Ultisol" and "Alfisol" orders. The texture varies from

+ loamy-saud to loamy-clay. The effective depth goes as far as one meter
with an accumulation of clay in the B horizon.

Procedures Used and Results

The methodology that is used is very important in developing sys-
tems of production that zre neanirgful for a region. An econonic study
was made of the use of nitrogen on pastures using the conventicnal
methed of marginal cost equal to marginal return. The cost of conserv-
ing the excess forage produced in the rainy season for future dry sea-
son use was included. A large scale grazing trial and forage conserv-
ation studies in the area provided the information necessary for mak-
ing this analysis. The prices which were uséd are shown in Table 2.

Table 2. Prices Used in the Economic Study
of Fertilization of Guineagrass
(Panicum maximum, Jacq.)

Item Cost ($)
Cost/kg N Applied 0.26
Cost/Ton of Dry Matter Conserved 29,07
Other Variable Costs/Steer 141.42

(Purchase of Steer, Labor, Salt
and Minerals, Veterinary Fees)
Live Weight Price of Beef/kg 0.67

The results of the study are presented in Table 3.
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Table 3. Results of the Economic Study of
Fertilization with Nitrogen.

N Carrying Capacity Quantity of " Gross Variable Gross lncome
(kg/ha/ (steers/ha/yecar Pasture to  Income Expenses minus Varia-
year) Conserve ($ /ha/ (§/ha/ ble Expenses

(kg/ha/year) year) year) (§/ha/year)

0 4,34 1535 1113.16  667.19 445.97

371 5.49 2095 1491.91  943.92 547.99

It can be scen that the optimum level of N (371 kg/ha/year) requi-
res more animals/ha,more conserved forage, and more available capital
to pay the additiona. variable expenses of the system. The gross in-
come/ha/year is larger using M, however, resulting in a net income which
is more than § 100 greater than the minus N svstem, These systems were
developed assuming that there were no restrictions on the systems, par-

ticularly capital, and that the prices were not subjett to change.

Resource restrictiens and price changes shbould be included, how-
ever, te make the results more realistic and applicable to a particu-
lar farm situation. Through the use of linear prograuming and the aid
of an electroniec computer it was possible to include limitations on the
resources of particular f{arm sizes and  vary the price of N. Complete
farming systems were developed for 150-300- and 450~ hectare doiry farms
with their respective capital restrictions of § 39,535, § 70,698 and
$ 107,209. The gross income minus variable expenscs varied from $32,530
to $96,690 depending on the size of the Jarm, the anount of capital
available, and the price of N. When the price of I increased from $0.13
to $0.26 ko applicd, in a 300 ha farm situation, the dairy cow herd
remained constant wich 130 cows, but the number of fattening steers
decreased from 529 to 375, The hectares of pasture being fertilized
deereased from 300 to 20 and the tors of hay heing conserved decreased
from 508 to 374. In cthe previous study, where restrictions were not
considered, it was rccosmended to apply 371 wg N/ha/year on the entire
farm when the price of N was $0.26 Vg appliced. [he gross income minus
variable expenses decreased from $ 64,395 to § 57,074 as a result of
the increase in the price of N. As the price of N increased the level
of N used under grazing conditions and in the area set aside for hay
making decreased.

Conclusion

Nitrogen fertilization is only one component of the forage-live-
stock feeding system. The tropical grasses respond quite favorably to
N fertilizer, but the response is usually more fully utilized when
combined with other improved forage-livestock practices. The use of
nitrogen fertilizer in tropical forage-livestock feeding systems depends
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quite heavily on the resource restrictions that are placed on the system
and on the prices of the inputs (N fertilizer in particular) and the
value of the products (beef, milk and wool).

9.

10,
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NITROGEN FERTILIZER ~ THE FUTURE

by

E.C. Doll, Agronomist
D.L. McCune, Agronomist
International Fertilizer Development Staff
Tennessee Valley Authority
Muscle Shoals, Alabama

The title of this discussion, 'Nitrogen Fertilizer - The Future,"
is quite general; however, this presentation will be confined to t''o spe-
cific subjects. First, what we can expect with respect to the availabil-
ity and cost of nitrogen fertilizers in the immediate future; and second,
what new types of nitrogen fertilizers are being developed which may have
potential for pasture fertilization, Prgarding the availability of nitro-
gen fertilizers, the basic feedstoch for their preduction is either natural
gas or naptha. Consequently, productior of nitrogen fertitizer is directly
affected by the present vorlduide fossiit fuel situation. Thus, the uncer-
tainties of the energy situatien combined with the critical world economic
situation make prujections as to possible nilrogen production extremely dif-
ficult; however, ue will describe the developments in this arca as we see
them now. Insofar as new nitrogen fertilizers are concerned, we will des-
cribe materials now being tested and dJiscuss some of the properties which
these fertilizers should have to increase both yields and the efficiency
with which the applied nitrogen is utilized.

Nitrocen Fert lizer Situation

This portion of the discussion will deal largely with the world '-. ti-
lizer situation rather than just the situation in Central and South America.
This is becausc the nitrogen supply and prices are more dependent upon the
world supplies than those in any particular country or region. This is es-
pecially true in those arecas which do not have a significant amount of domes-
tic nitrogen production and, therefore, must import nitrogen fertilizers pur-
chased in the world market. Also, in order to view the nitrogen fertilizer
situation in the proper perspective, we will include some information as to
the fertilizer situalion with respect not only to nitrogen, but also to phos-
phate and potash.

The popular dramatization of the current fertilizer situation illustrates
the fact that fertilizer is no longer considered a luxury item, but an abso-
lutely essential "input.' It is important to note that the fertilizer short-
age comes at a time of great need to increase world food production, when de-
veloping nations have the incentives to act, when farmers are willing to
change, and when developmental assistance agencies are giving priorities to
agriculturc and especially to the low income subisistance farmer,

One objective of this paper is to give perspective to the present sta-
tus of the world fertilizer situation and to extend this perspective, to



12-A

the extent possible, to the 1980 s. In view of all of the global uncertain-
ties and limitations placed on market intelligence, the use of sophisticated
analytical techniques quite often does not explain nor predict with an ac-
ceptable degree of accuracy the expected developments in futura fertilizer
supply-demand relationships. Consequently, we must, on occasion, resort to
crystal ball gazing and judgements. These data in this paper represent some
of each.

Total world fertilizer consumption in 1973 was estimated at 77.5%
million mt of plant nutrients (table 1). WNilrogen, phosphate, and potash
use levels were 36.0 million mt, 22.8 million mt, and 18.7 million mt, re-
spectively. Although fertilizer use in the world has beasn growing steadily
since 1946, the trend has been cyclic in that the growth rates have varied
considerably around the trend line reflecting the impact of supply-demand
differentials. However, with the exception of the great depression years
of the 1930 s and World War |1, fertilizer consumption has maintained a
steady upward course.

We have estimated that total fertilizer consumption in 1980 will
fall in the range of 105 to 123 million metric tons (mt) of nutrients with
a mid-point of about 114 million mt. Nitrogen will account for about 50%,
phosphates about 27% and potash 23% of the 1980 demand. This implies
an annual growth rate of between 5-7%, which is somewhat less than previous
rates for comparable periods.

However, one should bear in mind that projected growth rates are
calculated from a much larger base than in previous years, a much higher
analysis fertilizer is being consumed in today's market, and there is rea-
son to believe that farmers are using fertilizer more wisely and efficiently.

Importantly, the developing regions of the world are projected to
increase consumption between 8-11% compared to 4-6% for the developed countries.
In the developing regions it appears that Latin America (10-12%) will exper-
ience greater market gains than either Asia or Africa. However, developing
Asia will continue to use more fertilizer than Latin America and Africa

combined.

Nitrogen Production Capacity

A recent review of the world nitrogen situation indicates that the
balance between supply and demand for fertilizer nitrogen could remain pre-
carious over the next several years.

How precarious--small shortages or overproduction--depends on how
much more production capacity is started in coming months.

The industry is expanding production substantially. Worldwide,
more than 18 million metric tons of new nitrogen capacity have been an-
nounced since January 1, 1974.

With this level of expansion, potential nitrogen fertilizer sup-
plies would continue to fall short of expected demand by a million or more
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tons annually through 1976. The gap would then close and supply could exceed
demand slightly in 1978 and 1979 (table 2).

The key, howcver, centers on decisions yet to be made. More than
20 million additional tons of capacity are under consideration. |If several
of these "indefinite' piants should become '"firm'" in the near future, the
worle .ould again facc an excess capacity situation by 1980.

World nitrogen capacity is estimated at €2.3 million metric tons
at the end of 1973 and the expected 1974 level at 67.1 million. This should
increase to 72.1 the following yvear and to 77.2 in 1976. Announced expan-
sions would take nitrogen capacity to 93.1 miliion tons in 1978 and to 96.7
in 1980 (table 2).

However, if all of the '"maybe' plants being considered should be
built, the 1980 capacity would zoom to 117.2 million tons. This would
create as much as 8 million tons of excess capacity for fertilizer nitrogen.

The largest '"firm” expansion is slated for the developing regions.
Capacity of these areas, on three continents, is expected to go from 9.3
million tons in 1974 to 22 million in 1980, a gain of 136 percent.

Developing Asia has scheduled the biggest increase--6.3 million tons.
Gains set for Latin America are 4.8 million tons and for Africa, 1.6 million.

Second largest regional increase is expected in North America, where
announced 1974-80 cxpansions total 6.1 million tons of nitrogen. Other ex-
pected regional increases are: Eastern Europe and Russia--4.4 miliion tons;
Western Europe--3.0; and other Asia--3.3 million.

Developing Asia also has the largest total of "indefinite' capacity--
7.4 million metric tons in addition to the alrcady announced 6.3 million ton
expansion by 1980. Hext largest amount of capacity under consideration is
about 4 million tons in North America.

Phosphorus Production Capacity

Phosphoric acid continues to gain in importance as the major con-
tributor te the world phosphate fertilizer supply. At the end of 1973,
total world phosphoric acid capacity was estimated to be just over 19 million
metric tons P 0.. The increase cxpected by 1978 would bring the total to
over 27 million“tons. As indicated in table 3, there has continued to be
some expansions in capacity planned; however, the rate of increase has slowed.
Latest estimates for 1978 show an expected capacity level of 29.6 million tons
with little further gain through 1980 indicated.

The tight phosphate supply situation of the last 2 years brought
about a capacity expansion that was well underway prior to November, 1973.
Plans announced as of the end of last year totaled more than 8 million tons

of PZOS to be in operation by the end of the decade. In the last 9 months,

another 2.5 million tons of capacity has been added.
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With the exception of Latin America and Asia there is only a small

amount of capacity indicated as "indefinite." Including all indefinite units
in the total for 1980 would raise the total world phosphoric acid capacity to
over 35 million tons--more than 80% above the 1973 level.

As indicated in table 3, all regions will be expanding capacity;

however, the major expansion will be in North America. By 1980 this region
is scheduled to have in operation one-third of the total world capacity for
phosphoric acid. The develcped regions will continue to dominate the supply
picture for phosphates; however, Africa will become much more prominent in
the phosphate market in the years ahead.

To determine the potential phosphate supply level, phosphoric acid
capacity must be adjusted for processing losses, industrial use, and operating
rates--and then combined with estimated supplies of other phosphate materials,
some of which are based in part or entirely on the reduction of phosphate rock
by other acids. The resulting potential supply level is compared with total
world demand to determine the supply surplus or deficit expected in the next
few years.

As indicated in taple 3, the deficit market situation of the last
few years will change to a surplus, reaching its maximum in 1977. A return
to a possible market balance during 1979-80 has been indicated as supply
contributions from sources other than phosphoric acid continue to decline
in importance. This substitution of low-analysis products for high-analysis
materials derived from phosphoric acid will temper the cverall market surplus
or deficit as these plants come i or go out of production in response to
market conditions.

Capacity to produce phosphate fertilizers should be adequate for
demand. However, tightness in phosphate rock supplies could be a bottleneck
in the future supply of phosphates. Rock production capacity has not been
expanded as fast as have fertilizer production facilities. As a result,
shortages of rock could restrict operation of some phosphoric acid plants
scheduled to come on-stream in the next few years. The longer term prospect
is that current high prices of phosphate rock will speed development of rock-
mining capacity around the world and that phosphate rock supplies will not be
a limitation to fertilizer supply by the end of the decade.

No discussion of the phosphate fertilizer supply-demand situation
can be complete without knowledge of the prime raw materials from which phos-
phate products are derived--namely, rock phosphate and sulfur.

World rock phosphate production reached approximately 100 million
mt in 1973 and is projected to climb to 150 million mt by 1978. World deliv-
eries and production of rock were nearly in balance in 1969. Since that time
the world industry has been trading more than has been mined. Therefore,
world inventories have decrecased from nearly 18 million mt in 1970 to about
9 million mt in 1973, a five-week supply of marketable rock.

In the long run, phosphate rock-mining capacity is not expected to
limit phosphate fertilizcr supply. In the short run, rock supplies will be
tight until new mining capacity becomes available which at the present time
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Is limited due to delivery delays in equipment and environmental restrictions
in the United States.

Higher rock prices of late have stimulated new investment in rock
exploration around the world. The United States, Afiica, and USSR will
probably continue as the major suppliers of rock for world trade in the im-
mediate future, but Spain and possibly Australia could become important rock
exporters by 1978.

Sultfur has joined rock phosphate as a limited raw material. The
causes of the rather rapid reversal in supply-demand balance is partially
explained by the logistical restral-cts on ulfur movements from the brimstone
fields of Canada plus a host of political and technological constraints as-
sociated with marketing sulfur.

fn the leong run, however, worldwide recovery of sulfur should be
sufficient to meet the requirements of the phosphate fertilizer industry.
However, in the short run, sulfur prices arc expected to remain firm while
supplies remain tight.

Potash Production Capacity

Estimates of the potash supply-demand situation indicate a favorable
balance during 1975-76, although there are some indications of serious equip-
ment and mining problems in the Canadian potash fields. HNow that the Saskatchewan
government has relaxed production controls, capacity utilization is expected
to rise from the present rate of 70% to about 85% by 1976. How much of the
existing unused capacity can be tapped without substantial investment is not
yet clear. Houever, it is expected that supplies will remain tight even at the
new allocation levels.

The only region planning any major expansion in potash capacity is

Eastern Europe and Russia. With the expansion the region will strengthen its
position as the world's largest producer of potash.

Kinds of Fertilizer Materials

Although there are many sources of nitrogen, the world market is
becoming dominated by urea. |Its high nitrogen analysis and technological
complementarity with ammonia production has insured urea as a leader in worlid
nitrogen supply. By 1980 it is expected that world urea capacity will exceed
30 million mt with over one-half of this capacity in the developing world. It
is estimated that over 40% of the total nitrogen traded in the world market in
1973 was urea. In Asia, especially developing Asia, urca accounts for nearly
all of the new-planned nitrogen capacity for dry material production.

The high analysis trend is also true for phosphates. Ammoniated
phosphates such as diammonium phosphate (18-46-0), monoammonium phosphate
(11-55-0), and high aralysis complex fertilizers account for nearly two-thirds
of the world's P_O_ production. With this trend expected to continue, poly-
ammonium phosphate] monoammonium phosphate, concentrated superphosphate, and
complex fertilizers wili supply most of the PZOS and a considerakle amount of
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the nitrogen and KZO in world trade.

High Prices are Bringing about a New Economics

From the present market has emerged the highest fertilizer prices
ever. Only a year and one-half ago, $200 would have delivered a metric ton
of nitrogen (N) from the United States or Europe to any point in Asia. Today,
that same ton of nitrogen will cost somewhere in the range of $850-900.

It is obvious that such prices if passed on to the farmer, will alter
the fertilizer-crop price ratio of the past few years, assuming no change in
crop prices. This impact is already being experienced in the United States.
Prior to 1973 the ratios had been declining, but in 1974 the ratios have in-
creased reflecting the higher fertilizer prices.

The impact of the higher prices is much more significant for those
countries which are heavily dependent on imports to supply their fertilizer
needs. These are some of the same countries which have limited foreign ex-
change. Consequently, many developing nations are now considering or have
already instituted fertilizer subsidy programs which put even more pressure
on national budgets.

As supply and demand come into balance, as expected in the latter

1970's, fertilizer prices will begin to decline but not to the low levels of
the late 1960 s nor even to the more moderate prices of the early 1960 s.

What are the Clues to the Future

In this paper we have alluded to the following suppositions:

l. The world fertilizer shortage will ease when new production capacity
comes on-stream but not before a hard year in 1975.

2. For nitrogen, this shortage will continue for the next three years
before relief comes.

3. For phosphates, rapid improvement in supply levels is expected
with potential significant surplus by 1976-77.

L. For potash, supplies will remain tight and prices firm for the
next several years.

5. Fertilizer prices will remain high for the next several years
and then decline, but not to the low levels of the late 1960 s.

6. The import bill for developing countries has increased four-
fold, giving rise to a serious shortfall for several countries
with large food requirements.

+ For the projected developments as outlined in this paper to come
‘to fruition requires certain actions and/or conditions in the world market.
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The availability of feedstocks and at what price for both nitrogen
and phosphates is a serious question. Consequently, those wno control ac-
cess to raw materials and energy will, in part, dictate th ir availability
and price.

The ability of the world fertilizer industry to achieve a high
level of capacity utilization is essential for successful industrial ventures.
Problems with plant downtime because of lack of spare parts, lack of feed-
stocks, power outagcs, untrained enaincers, ctc., have prevented most of the
developing nations from achieving high levels of operation.

The high capital cost of building new nitrogen and P,0_ capacity
is causing potential investors to be extranmely cautious %c?ore rendering
investment decisions. Approximately onc y>.r aqo an ammonia-urea complex
(1,000 tpd ammonia and 1,667 tpd urea) cc~t about $120 million. Today that
same complex is quoteda at about $220 millisy assuming normal infrastructure.

The world freight market has added to the woes of those who im-
port. Tramp freight rates per ton today cost as much or more than a ton of
nitrogen did several yecars ago.

Demand for food will continue to dictate the demand for fertilizer.
if anyt4ing, the correlation between food and fertilizer demands will

become even more significant in the future.

The world fertilizer industry appears to be ftaking, or willing to
take, the action necessary to produce sufficient fertilizer to meet
demand by 1980. It remains to be seen whether conditions will permit
this action to be successful.

Hitrogen for Pastures

The use of fertilizer nitrogen on tropical and subtropical pastures
can generally be economically justified only on improved pastures
composed of grasses with a high yield potential, and which are utilized
intensively. This is particularly true when fertilizer prices are
at the current high level; while prices can be expected to soften
somewhat as supply comes into balance with demand, relatively high
fertilizer prices are expected to continue. On pastures utilized
less intensively, moderate rates of application of phosphate and
potash fertilizers to encourage the establishment and persistence of
adapted tropical legumes may be the most profitable fertilizer choice.

The efficiency of utilization of fertilizer nit:.aen by pasture
plants is quite low--only 30-50% of the applied nitrogen is actually
abscorbed by the immediate crop--the remainder is usually lost by
either leaching or volatilization. |In the preceding discussion of
the nitrogen fertilizer situation, it was noted that urea is rapidly
becoming the dominant form of nitrogen fertilizer. However, urea
is one of the least efficient sources of nitrogen for topdressed
applications, because of volatilization, which is especially high
on neutral or alkaline soils. For the most efficient utilization of
applied nitrogen, frequent applications at low rates are much more
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effective than heavier annual or semi-annual applications. Thus,
as nitrogen topdressing of tropical pastures becomes more prevalent,
more efficient nitroge. fertilizers will be needed.

The Tenressee Valley Authority has developed a slow-release
nitrogen fertilizer at the National Fertilizer Development Center
at Muscle Shoals, Alabama. This material is sulfur-coated urea,
commonly known as SCU. SCU is granular or prilled urea coated uith
molten sulfur to form a uniform sulfur base coat on each particle.
Depending upon the urea particle size, the sulfur content is about
16% of the product. Following the sulfur application, a thin film
of microcrystalline wax or other sealant, such a3 a mixture of petroleum
oil and low molecular weight polyethylene, is applied by spraying
the molten sealant onto the sulfur-coated suvhstrate in a second
rotary drum, the product contains about 2% s.slant. The product
is then cooled in a rotary or fluid-bed cooler. In the last unit,
a rotary drum, at ut 3% powdered conditioner is added to offset
the tacky nature of the sealant.

Recent improvements in the engineering phase of producing this
product (mainly the falling curtain technique) have resulted in a
vast improvement in the su!fur coating process. This has led to
a more uniform coating of vither the urea prill or granule, in-
creased production rates, and thercby shows promise to reduce
production costs. Recent engineerina estimates incorporating
these new improvements indicate SCU should cost no more than
15-20% more per unit ¢f N than regular urea.

Although SCU has been extensively tested with a number of tropical
crops, only a limited amount of research has been conducted with
tropical pastures. This has been because it was felt that the higher
cost of SCU as compared to regular urea could be justified only on
high value, intensive crops. A number of experiments have been
conducted with warm-season grasses in the sourthern United States.

In general, the results of these experiments indicate that yields
obtained with one application of SCU in the spring are about equal

to those obtained with several split applications of urea or

ammonium nitrate when equal amounts of nitrogen are applied. Thus,

no yield advartage was noted, and the only advantage was the savings
in time and labor due to a single application of SCU as compared to
multiple applications of the soluble nitrogen fertilizers. Some
preliminary results have been obtained under high-rainfall tropical
conditions at Yurimaguas, Peru, by Dr. Pedro Sanchez of North Carolina
State University. These results indicate that vyields obtained when
SCU is applied may be two or three times as high as those when regular
urea is applied. But it should be remembered that these are only
prelimiqary results. [urthermore, an extensive series of experiments
have been initiated by Dr. Gustavo Cubillos, of CATIE in Costa Rica.
When the results are obtained from the experiments in Costa Rica

and Peru, then the potential for using SCU on tropical pastures can

be evaluated.
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In conclusion, nitrogen fertilizers will be in short supply
and will be expensive in the immediate future. The potential returns
.from the use of nitrugen fertilizers in pasturcs must be sufficient
to justify their use. The rrincipal source of fertilizer nitrogen
in the world market is and will continue to be urea. More efficient
urea-based nitrogen fertilizers such as SCU must be developed and .
evaluated to increase the efficiency of nitrogen fertilizers applied

to tropical pastures.
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Table 1

world Plant Nutiient Consumption

Fiscal Nitropgen Phosphate Potash
Year (30) ——SLZQS) (thg Total
- m e = = === = —mtrAC ONE = e = e e = = = e - -
1950 + 3,639,000 5,864,000 3,994,000 13,497,000
1955 6,521,309 7,552,948 6,438,865 20,513,122
1850 9,026,557 5,531,905 8,109,038 27,267,300
19061 10, 500, 8670 10,047,939 5,435,620 20,284,455
1962 11,864,776 10,517,746 8,783,042 31,169,564
1963 13,430,451 11,330,505 9,347,466 34,088,402
1964 14,822,959 12,334,088 10,083,784 37,240,831
1965 16,40%,014 13,63%,363 11,031,100 41,069,507
1966 16,041,520 34,772,200 12,179,519 £5,793,325
196G 21,77¢,393 16,129,403 12,978,005 50,885,412
1968 25,930, 254 16,986,501 13,950,337 54,873,989
1969 26,615,116 18,197,653 14,631,618 56,446,322
1970 25,622,76° 18,809,668 15,441,913 62,903,455
1971 31,720,598 19,868,084 16,504,912 68,092,851
1972 33,700,259 21,090,163 17,480,094 72,270,516
16732 35,023,000 22,706,000 18,704,000 77,493,0C0
Forecast

1975 Low 39,660,000 22,900,060 19,000,000 81,500,000
- High 44,300,000 26,800,000 21,800,000 92,900,000
1980 Low 53,106,000 28,300,000 23,500,000 104,900,000
High 60,800,030 34,100,000 27,800,000 122,700,080

“Proluinary
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Table 2
) World nitrogzen production capacity forecast, August 1974
Indef.”
Region 19658 1970% 19737 1974 1975 1976 1977 1978 1979 - 1980 initc?
million mt of nitrogen
Developed
Noith America 713 13.6 14.0 14.3 15.0 16.7 18.2 204 204 204 215
Westein Europe .94 13.7 15.8 154 15.6 16.2 17.6 18.4 184 184 19.8 -
Other 2.0 4.2 5.5 5.6 5.8 5.8 5.8 5.8 58 .58 6.0,
Tozal (18.8) (31.5)° (353! (35.3) (36.4) (387) (41.) (44.6) (44.6) (44.6): (50.3)
Developing .
1 atin America 11 1.5 2.0 2.5 2.7 43 50 6.0 64 7.3 8.5
Al 0.2 0.5 0.6 0.7 0.8 0.8 1.5 23 23 2.3 4.1
Avad 0.9 32 5.8 6.1 7.8 8.6 9.9 11.6 116 124 19.8
Tow! 21 (52)  (24) (93] (11.3) (138} (16.4) (19.9) (20.3). (22.0) (32.4)
Eastern Europe-USSR 5.5 113 146 18.5 203 204 21.2 214 229 229 26.2
Otlier Asia 14 3.1 4.0 4.0 4.1 43 7.2 7.2 7.2 7.2 8.2
World total N capacity  27.8 511 62.3 67.1 72.1 77.2 86.4 93.1 950 967 1172
Paiertiz! fertilizer
supplyd 164 287 356 382 409 436 473 2 545 563 -
Worid demand 16.4 28.7 35.0 39.2 42.0 14,8 47.8 R 53.8 56.9 -
Net surplus or deficit - = (04) (1.0) (L) (12) (05) 0.5 0.7 (-0.6); -

By ctunl

Toiul including plants of unknown status or date of scheduled oparation,
S Liuctey Jopan, Isracl, Republic of South Africa, and Occanio.
. urtial supply less distribution losses, 1973-80. Buscel on a S0% operating luval in davalopad regions and 70% in doveloping regions after 3rd

yecor of operation,
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Table 3
Vorld phosphoric acid p: oduciion capacity forecast, July 1974 _
Indef-
Region 19657 19707 19733 1974 1975 1976 1977 1978 1979 1930 - im.:ch_
willion mt of P4 04
Dovolopod
North America 3.3 6.2 6.7 7.0 9.1 93 29 9.9 9.9 9.9 PR
Westarn Ewope 1.7 3.8 4.4 4.8 5.4 56 5.6 5.6 5.6 5.6 6.0
Oiher® 04 1.3 1.5 1.4 1.6 1.G 2. 2.1 2.1 2.1 2.3
Total G (13 (12,6 (132) (161) (1635) (17.6) (17.6) (17.6) (17.6) (18.2)
Developing
Latin Ameiica 0.1 0.7 0.7 0.8 0.9 1.6 1.7 1.7 1.7 1.7 29
Altica 0.2 0.3 0.6 0.7 1.0 1.8 2.3 23 2.3 2.3 2.6
Asin 0.1 0.6 09 1.} 1.7 1.7 2.0 2.0 2.0 2.0 3.0
Total 0.4y (1.6) (2.2 (2.6)  (36) (1) (60) (60) (60) (6.0) (9.1}
Listern Europe-USSR 1.] 2.6 4.3 5.2 55 5.8 5.8 59 6.0 6.1 7.7
Q:ler Asia - 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Visald total (1} 135.6 9.2 21.1 25.3 27.5 29.5 29.6 29.7 29.8 35.1

Potential fertilizer

supply't 139 183 224 237 256 274 292 30.0 304 303
Woild demaad 135 188 226 236 248 26.! 273 286 299 312
Netwrohis ordedei O« (OS) (02) 01 08 1.3 1.9 1.5 05 (09

<4
Fotaladluding plano of unhnosw 1 atnius o duie of wheduled operation.

Cinchudes Japan, 1 L iepublic of Soutn Africy, vod Oueania,
frilades norp. b v bostan, Losie g, and the phosgheic roch taatnibution to supply from voncentrated superphosphate and mitiie
phicegiates, plus eainnl d potennad supply for feaalizer froty phosphonic aad. Potential supaly, less distribution fusses, is based on a 905
operating Lvel in developes reioms wad 70% 1n duvelasing regiops afler 31d year of operation.

pwlinde.




FACTORS AFFECTING PERSISTANCE OF LEGUMES
IN TROPICAL LEGUME-GRASS ASSOCIATIONS

by

Luis E. Tergas
Visiting Associate Professor
Agronomy Department
University of Florida

Gainesville, Florida

Introduction

The use of legumes in forage production has been recommended
by agronomists in tropical pasture management. These recommendations
have been baseu on results from research conducted in several dif-
ferent places in the tropics, on experiment stations as well as on
commercial ranches.

Even though we know the advantages of establishing legumes
in assoclation with forage grasses; among them, an increase in
forage production especially during the dry season, an increase in
crude protein concentration and yield per hectare due to the atmo-
spheric nitrogen fixation in association with soil Rhizobium,the
improvement of forage quality in terms of digestibility, voluntary
intake and animal productivity, as well as improving soil fertility,
etc; it can be pointed out that the establishment and maintenance
of these associations requires management practices which are not
well known among cattlemen in Latin America. The persistance of these
systems is fundamental to obtain the benefits in weight gains and
« vimal productivity reported in short and long term field experiments.

Species Adaptation and Compatibility

The persistance of legume-grass associations is determined by
the degree of adaptation of forage species and competition between
grasses and legumes. Geneially, grasses have a better range of
adaptation than legumes and a more vigorous growth habit which allow
them to compete better in the association. When forage species show
a growth habit and adaptation to the environment which allows the
growth of the grass as well as the legume in association we find that
the compatibility between species is excellent. For example, the
legumes perennial soybean (Glycine weightii) and Centrosema (Centrosema

ubescens Benth) grow well in association with Paragrass (Brachjaria
mutica) and Guineagrass (Panicum maximum Jacq) respectively, because
of the adaptation to similar environment and a growth habit which
allows competition for light, water, and nutrients. Table 1 shows
the botanical composition of several legume-grass associations
evaluated under grazing conditions. In some mixtures more than 20%
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legume was maintained in the association, except perhaps during the
rainy season. The good compatibility between forage species resulted
in a reduction in the weed component.

Soil Fertility

The natural soil fertility is a very important factor to
consider in the selection of forate legumes to establish legume-grass
associations. The persistance of the association will depend to a
great extent on good legume establishment and its capability of nitro-
gen fixation in symbiosis with soil Rhizobium. Generally the genus
Stylosanthes is better adapted to acid low fertile soils than Centrose-
ma. Phaseolus, Desmodium, Glycine, etc. Phosphorus and sulfur are very
important nutrients which are usually limited in a great majority of
soils in Latin America; the minor elements zinc and molybdenum are
usually deficient and sometimes a manganese deficiency or toxicity may
also be limiting soil fertility factors. With regard to calcium and
magnesium it depends on the adaptation of legume species to acid soils
where these elements may be deficient and potassium could be very
important in sandy soils. A correction of soil mineral deficiencies
will also improve seed production which will enhance persistance.

Sometimes when soil fertility is high in terms of nitrogen, grass
growth Is excessive, seriously affecting legume persistance. Therefore,
the best results are obtained under nitrogen deficient conditions.

Insects and Diseases

Tropical forages legumes are usually insect resistant once they
are well established. |In some cases caterpillars and mites can cause
severe defolations when mature vegetative growth is allowed to accumulate
as in case of seed production.

Diseases probably are the most serious factors limiting persistance
of legumes in association with grasses, especially under wet conditions in
the tropics. While grasses are usually more disease resistant or are
capable of a faster recovery than legumes, they are very susceptible
to fungus diseases which cause severe defolation. The most important
legume diseases in the tropics are: antracnose (Collectotrichum sp)
which affects the genus Stylosanthes causing lesions on the leaflets
and on the stem, Cercospora sp. which causes severe defolation mainly
in Centrosema sp, and web-blight Rhizoctonia solani on Siratro and other
forage legumes. We also have '"Little Leaf Virus'" inhibiting leaf growth
on Desmodiums. Other diseases like Cylindrocladium sp and rust (Uromzces
Ehaseolii may be very important on Centrosema and Siratro under wet
conditions.

It had been found that under certain conditions, native legumes
sometimes show some degree of disease resistance. Therefore, it is
important to collect and evaluate native species to select those showing
resistance to the most important diseases in each genera.
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According to our observations the genus Glycine seems to be fairly
resistant to the diseases mentioned before and perhaps this should
be taken into consideration to increase its use as a forage plant.
Tropical kudzu also seems to be quite resistant to fungus diseases specially
in wet environments.

Grazing Systems

After the legume-grass association has been established with forage
species adapted to the environment and having good compatibility and
after the soil mineral deficiencies have been corrected, it is important
to manage the system to help the persistance of the legume. According
to R.R. Evans*, agricultural scientist with many vyears of experience
in evaluating legume-grass associations under grazing conditions in sub-
tropical Australia, we should try to maintain a minimum of around 20%
legume in the asscciation to obtain maximum benefits,

Under continuous grazing conditions it is dificult to maintain
legume persistance because their recovery from grazing is slower than
grasses. Usually the botanical composition in terms of legumes decreases
with time regardless of an adjustment in the carrying capacity of the
pasture.

Under rotational grazing the opportunity to maintain a good botanical
composition is much better because this grazing system not only allows
the adjustment in the carrying capacity of the pasture but also a
rest period which permitsthe recovery of the legume after each grazing
period. Table 2 shows the results of an evaluation of a Centrosema
Guineagrass association under grazing conditions with different rest
periods during the dry season in Pichilingue, Ecuador. With short rest
periods (14 days) the incidence of weed is greater and with long rest
periods (42 days) the percentage legume begins to decline as a component
of the pasture. On the other hand, a rest period around 28 days would
give us the best results not only in terms of legume persistance but
also forage quantity and quality. This grazing system could be established
with four paddocks in each pasture and a grazing period of nine days in
each one while the others are resting. Another alternative is alternate
grazing with two paddocks with four weeks grazing and rest periods.

Observations and Recomendations

The persistance of the legume should be the most important objective
of pasture management in legume-grass associations. To accomplish this
objective we can make the following observations and recomendations:

1. The native legumes are very valuable in the botanical composition
of the pastures. We should learn to recognize them and to stimulate their
growth rather than to consider them weeds. The indiscrimate use of herbicides
in weed control in pastures could be very harmful to these plants.

2. The use of a mixture of several legumes in a legume-grass asso-
ciation could be the best way to obtain good compatibility between forage

*Personal communication
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species to give us good legume persistence. We should choose varieties
which are disease resistant and adapted to the environment.

""3. The correction of soil mineral deficiencies is essential, especially
with regard to phosphorus, sulphur, and molybdenum. Continuous fertilization
with these elements may be necessary for a while to assure persistance of the

legume.

L. The best grazing system which will insure legume persistance
is probably rotational grazing with two to four paddocks in which a rest

period is allowed after each grazing period. The rest period in most
cases should be approximately 28 days, depending upon the rainfall distribu-

tion.




Table 1. Botanical Composition of Legume-Grass Associations

under Grazing Conditions* in Pichilingue, Ecuador

MR N

Legume-Grass Association Grass Legumes Weeds

3 4 3
Perennial Soybean-Paragrass” 53 o 42 5
t;ntfoSema-éuineagrass 73 23 4
Trspfcal Kudzu-Jaraguagrass™ 0o~ 97’ R
‘Sty16§anthes-Pangolégrass S S 0o 85

e i a

*Seven grazings during 1 year.

V-83



~Table 2. Evaluation of Centrosema-Guineagrass Association upder Grazing

Conditions with Different Rest Periods During The Dry Season*

in Pichilingue, Ecuador.

Criteria for Evaluation

Rest Periods (days)

14 21 28 35 42

Yield of dry matter (kg/ha) 14,864 12,865 19,265 16,390 19,802
Crude protein concentration (%) 18.4 16.9 14.0 13.3 12.7
Yield of crude protein (kg/ha) 2,734 2,178 2,710 2,183 2,507
Botanical composition

Grass (%) 48 53 65 71 - 71

Legume (%) 38 34 28 23 26

Weeds (2) 14

13 7 6 3

*June-December, 1973. Total rainfall 24.2 mm.

V-6¢



INTENSIVE PASTURE UTILIZATION FOR MILK PRODUCTION.
IN THE HUMID TROPICS . .

by

Gustavo Cubillos
Agrostologist
Department of Tropical
Animal Husbandry
Tropical Agricultural Research
and Training Center

Turrialba, Costa Rica

Milk production in tropical areas has been mainly concentrated in the
high altitude areas. These areas greatly resemble the temperate regions
of the world due to their mild climate and the forage species utilized for
animal production.

Several efforts have been made to transfer dairy production to the low,
hot, and humid areas of the tropics with varying degrees of success. One
of the limiting factors for efficient production in the lowland tropics has
been the usage of breeds and production systems not always adapted to those
conditions.,

The experience gained at CATIE can be useful for efficient milk pro-
ducticn in the lowlands and to help the Latin American countries to make
the change over from net importers of dairy products to self sufficiency.

Dairy Production in the Tropics

At Turrialba, Costa Rica, we have been engaged in determining the
productive capacity of improved pastures under intensive utilization sys-
tems. This work was undertaken mainly because the success of the dairy
industry is dependent upon the efficient utilization of available resources.
Among these resources, herbage is usually not well utilized in feeding the
ruminant animal, resulting in wastage of the cheapest source of feed and
in low economic returns to the animal enterprise.

In order to achieve the greatest possible efficiency in dairy produc-
tion, one should have a regular and abundant, good quality forage available
throughout the year. However, it is necessary to have an estimate of the
forage production potential. That is to say, how much milk can a cow pro-
duce when its sole source of feed is grass? Evidence coming from different
places indicates that, when the animals feed on only one of the following
grasses — Guinea grass (Panicum maximum Jacq.), Pangola grass (Digitaria
decumbens Stent), or Napier (Pennisetum purpureum Schum.) — they aliow for
a production of no less than 8 liters per cow per day with 3.8 percent fat.
Information from Puerto Rico shows that, under intensive management, Afri-
can Star grass (Cynodon niemfuensis) allows for a production of over 8 li-
ters per cow per day during a reasonable length of lactation.
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Under commercial managzment, milk production per animal is not the
only factor to be considered. The economic return of a farm depends
upon the individual productivity of the animals and the number of animals
on the farm. It follows that the stocking rate has a marked effect in
terms of total animal product to be obtained per unit area of land.

Intensive Management Systems

We have stated that grass 1s the cheapest source of feed for cattle;
therefore, intensive pasture management systems pursue maximum utilization
of grass. Methods are designed to facilitate the grazing animal's maxi-
mum consumption of herbage grown. One must consider that even a single
leaf produced in a sward demands some expenditure of energy. If the graz-
ing management system allows for sizeable losses of the forage grown, then
a sizeable amount of energy is being wasted.

Under tropical conditions, the more common opinion is (hat the rota-
tional grazing systems are superior to continuous grazing. Anong the ad-
vantages of the rotational systems, the following are often mcentioned: a
better utilization of the herbage grown, better parasite contrnl, better
distribution of manure, and a more uniform grazing. There are quite a few
alternatives in rotational grazing systems, ranging from moving the animals
to a new area twice daily to changes every 15 or 30 days.

However, it is not only the grazing management system which determines
the productivity of a pasture. It also depends upon the stocking rate be-
ing used, the grass species of the sward, and the level of fertility of the
soil. The producer can exert some influence upon these factors and improve
the overall efficiency of production, but there are other factors which are
difficult to control. Among these, the effect of climate upon forage growth
is of great importance. In the tropics, there are areas where pasture pro-
duction is almost nil during several months as a result of a lack of enough
moisture in the soil. Under these conditions, the use of irrigation is of-
ten too expensive to stimulate forage production. Even in the humid tropics,
there are marked differences in forage growth rates throughout the year.
This meaus that, when pasture production is low, the producer must utilize
‘other feeding sources if he wants to maintain productivity.

In order to be able to develop an intensive grazing management system,
it is necessary to know tne production potential of the pasture and to ad-
just its production to the nutritive requirements of the animals. This
implies the utilization of forage species of greater productivity. As an
example of variation in sward productivity, the data of Table 1 illustrate
some results obtained at Turrialbta. These are averages for a commercial
herd of 70 to 100 cows and show that, even under a very similar grazing
management sysiwm, production per unit arca depends mainly upon the total
amount of forage .roduced and its utilization by the animal. Under these
conditions, Guinea grass has been the least productive due to its low car-—
rying capacity, when 7 days of grazing and 35 days of rest are used. Pan-
gola grass has a carrying capacity more than double that of Guinea grass
,rand, since milk production per cow is the same, the production per unit area

is also doubled. With African Star grass, a highly agressive grass, and
under a management system similar to the one mentioned above, a stocking
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-»rate of 5.39 cows per hectare can be maintained. Here, even with a lower
- »production per cow, the high stocking rate results in double the milk pro-
duction per hectare when compared with Pangola grass pastures.

Milk Production From

African Stargrass Pastures at Turrialba

Under the conditions found at Turrialba, some intensive grezing man-
agement svstems for milk productian have been developed and compared.
Some details of these systems and cheir potential for 1sage under tropi-
cal conditions arc hereby presented. Two intensive grazing management
Systems were compared. The first was based on the utilization of well
established African Stargrass pastures under a daily rotational system,
followed by a variable number of days of rest, according to the season of
the year (Method 1). TIu the second system, the pastures were grazed 7
days and the period of rest varied from 21 to 28 days (Method 2). In Table
2, the results for the whole year's production are given. It can be seen
that Method 1 had a production of 14,073 liters of milk as compared to
11,862 liters in Method 2. It is interesting to note that the higher pro-
duction per unit area was due mairly to the higher carrying capacity of
the daily rotation system during the period of flush growth of pastures.
This indicated that, in order to obtain maximum utilization of the herbage,
special attention should be given to grazing management during the period
of more active plant growth,

Since an intensive grazing management system should lead to better
utilization of the herbage grown, it is hecessary to know how the length of
the grazing period may affect animal performance. Table 3 shows the effect
of length of grazing period upon wrlk production per cow., When animals
stay on the same pasture, it can be seen that milk production per cow in-
creases initially and then later decreases, This is a response to changes
in the protein content and digestibility of the herbage consumed (see Table
4). These changes in forage quality caused a decruase of 10.4 percent at
day six, and 18.1 percent at day seven, in daily milk production per cow.
The longer the animals stay on a pasture, the lower the forage availabili-
ty and the lower the possibilities for selection, in addition to the changes
in chemical composition and nutritive value.

Table 5 provides some data on forage production from pastures under
both management systems. The data refer to the May to November period,
the season of greater forage growth. During this time period, Method 1
Produced 349.6 kg more dry matter than Method 2, but the utilization per-
centage was similar. The forage growth rate varied throughout the period
and represents the effect of environment upon pasture pvoductien.

The high levels of dry matter production reflect the frequent utiliza-
tion of the herbage grown and adequate fertilization. The latter was based
on 250 kg N, 50 kg P05, 40 kg K50, and 30 kg Mgo per hectare per year.

Although the forage growth rates measured were lower than the poten-
tial for similar areas, they are adequate for the size of the enterprise
used.
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\ Forage utilization in both merchods was quite satisfactory since almost
...all the forage produced was consumed by the animals. A small amount of re-
sidual vegetative material was left which was fairly constant in each pad-

dock.

Tables 6 and 7 show the consumption of concentrate, molasses, and grass'
during the period of more active forage growth. Forage consumption was 12,6
~and 17.7 kg per animal per day for methods 1 and 2, respectively; and the
conversion efficiencies of 17.7 and 23.5 express kilograms of dry matter
consumed for kilogram of milk produced.

In hoth grazing management systems, 90 to 92 percent of the milk pro-
duction was attributed to the grass consumed. This demonstrates the capa-
city of African Stargrass to produce large amounts of milk per hectare with
very low levels of concentrate and sugar cane molasses supplementation pet
cow.,

The advantage of one grazing management system over another is based
maily on the economic return of the enterprise using them. In this case,
the annual econcmic return expressed in terms of return over capital in-
vested was 11.02 percent for Method 1 and 10.22 percent {or Method 2.

These results show that both methods allow for milk production with simi-
lar response in cconomic terms. The main difference is due to the lower
efficiency of herbage usage in Method 2 which in turn requires a more ex-
tensive area of land to produce the same amount of milk. It is interesting
to note that, in percentage distribution of the variable costs, the con-
centrates account for 17 percent and contribute onlv 10 percent tc milk

production. It
enterprise, one
cheapest source

follows that, in order to have an efficient milk production
should look for ways to maximize forage usage which is the
of feed.

Table 1. Average annual production of three different pastures
under similar systems of use.
Type of (
Pasture Cows/ha Milk/Cow/Day Milk/ha/Day .
Guinea grass 1.06 6.9 7.31
Pangola grass 2.57 6.9 . 16.48
Star grass 5.39 " 6.0 - 32,51,




Table 2. Milk production on African Stargrass pastures under two grazing management systems. . -

Grazing Management System

Month of the Year Daily Rotation : Weekly Rotation .
Cows/ha Milk/Cow/Day Milk/ha/Day Cows/ha Milk/Cow/Day Milk/ha[Day

December S 4.7 6.48 33.46 4.7 6.00 28.20
January . 4.5 5.70 25.65 4.5 5.90 26.55
February ©5.0 6.44 32.20 5.0 6.10 30.50
March ©5.0 7.33 36.65 5.0 6.70 - 33.50
April . 5.0 7.56 37.80 5.0 7.10 ' 35.50
May 5.0 6.58 32.90 5.0 6.32 35.50
June i 6.3 5.61 35.34 6.4 5.56 31.60
July © 7.0 5.22 36.54 6.5 5.11 35.58
August i 7.3 5.55 40,52 5.6 5.49 33.22
September . 8.9 . 6.17 54.91 5.8 6.28 30.74
October 7.9 5.96 47.08 5.7 6.07 36.42
November 6.7 5.55 . 37.19 5.5 5.74 31.57
Average . 6.11 6.18 37.75 5739 6.03 . - . 32.51

Total Milk/ha Year ' " --~ { ~  14,073.60 f S PR U 1i’852-12
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: fable 3. The effect of length of grazing period upon
‘ daily milk production per cow (kg). :

Cycle Days of Grazing "
No. 1 2. .3, . 4 5 T
1 5.26 5.58 5.89 5.74 5.69 5.44 5,29
2 4,92 5.30 5.23 5.35 5.18 4.60 4.71 -
2 5.08 5.19 5.36 5.32 5.26 4,93 4.63
4 5.50 5.81 5.87 5,93 5.70 5.07 -
5 6.14 6.42 6.29 6.38 6.21 - -
6 5.64 6.06 6.45 6.25 6.12 6.08 -
7 5.57 6.22 6.43 6.38 6.14 5,81 -
8 5.33 5.65 6.15 6.20 5.81 5.45 -
Average 5.43 5.78 5.96 5.94 5.76 5.34 4.88

Table 4, The effect of length of grazing period upon’{
the quality of forage consumed.

. . Digestible
Days in Crude Protein ‘
Pasture % Dry ;atter
1 14.9 68.0
C2 12.7 63.2
3 12.4 61.4
. & 11.1 56.8
5, 11.0 58.4
6 10.4 56.9




Table 5. Dry matter production, rate of growth and percent of
utilization of forage by method of grazing.

Method 1

Method 2 .
DM Prod. Rate of Growth Z DM Prod. Rate of Growth z ..
Cycle kg/ha/Cycle kg DM/ha/Day Utilization kg/ha/Cycle kg DM/ha/Day Utilization
1 2114.00 75.50 50.59 4404,12 157.29 56.66
2 2009.38 61.43 113.32 912.96 57.06 142.21
3 1493.62 83.77 89.80 1004.26 57.07 105.87
4 1762.26 87.47 111.83 1495.53 68.76 112,02
5 1899.80 94.99 83.69 2048.81 124.17 99.53
6 1596.16 114.01 128.78 2081.63 136.50 97.68
7 1946.92 97.65 84.14 2380.99 134.14 9C.11
8 1631.60 97.25 104.22 1681.92 93.44 111.30
9 1906.10 86.83 96.65 —— - -
<Average 88.66 95.89 103.55 101.92
Total* 16,359.84 16,010.22 -

- *For. a period of 180 days. -
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Table 6. Forage, concentrate, and molasses consumption and conversion

efficiency in grazing Method 1 (kg/animal/day).

No. of

% Due

Period Days Forage  Concentrate  Molasses  Total C. E.*# to Forage
I 30 10.28 0.795 0.975 12.050 15.39 85.31
11 12 10.19 0.565 0.975 11.730 16,02 86.87
III 27 11.06 0.474 0.975 12.509 16.72 88.42
iaYy 100 14.05 0.291 0.975 15.319 18.86 91.73
Average 12.63 0.429 0.975 14.033 17.70 90.00

* Conversion efficiency (kg DM consumed/kg of DM produced in milk).

Table 7. Forage, concentrate, and molasses consumption and conversion

efficiency in grazing Method 2 (kg/animal/day).

No. of

7 Due

Period Days Forage Concentrate  Molasses Tot .1 C. E.* to Forage
I 30 18.79 0.795 0.975 20,560 26.95 91.39
I1 12 14.15 0.565 0.975 15.690 22.29 90.18
IIT 27 12.48 0.474 0.975 13.929 17.68 89.60
v 100 19.12 0.291 0.975 20.386 24.24 93.79
Average 17.65 0.429 0.975 19.052 23,53 92.64

* Conversion efficiency (kg DM consumption/kg DM produced in milk).
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LEGUMES AND LEGUME-GRASS
ASSOCIATION IN THE AMERICAN TROPICS

by

Ned S. Raun
Director
Animal Sciences
Centro Internacional de Agricultura Tropical
Cali, Colombia

There are 12,000 species of Leguminosae in the world; of these, 7,000
are tropical and 4,000 are native to the Americas. Stylosanthes, Desmodium,
Centrosema, Macroptilium (syn. Phaseolus) are among principal genera in the
Americas. Although these legumes are widely distributed throughout tropi-
cal America, only limited exploitation has been made of this germ plasm
base in the establishment of legume based pastures. In contrast, Austral-
ian workers have tapped this germ plasm, selecting and developing varieties
adapted to the Australian environment.

This paper will first discuss productivity of legumes and legume=-
grass associations and will be followed by commentary on considerations
in developing improved pastures based on tropical legumes. Principal
sources of information are from the Centro Internacional de Agric.ltura
Tropical (CIAT) and the Instituto Colombiano Agropecuario (ICA) in Colom-
bia, and the Instituto Veterinario de Investigaciones Tropicales y de Al-
tura (IVITA) in Peru.

Production of Legume and Legume-Grass Based Pastures

Legumes

Legumes alone would generally be used under two situations, i.e., as
fresh cut forage and as a standing forage for deferred grazing.

Examples of fresh cut forage are Desmodium distortum and Stizolobium
beerangianum. These forages are generally used as a supplement to low-
protein diets during the dry season and for dairy cattle. These legumes
are not suitable components of perennial pasture mixtures, being biennial
and annual plants, respectively.

Standing legume forage is sometimes used during the dry season as a
feed reserve for deferred grazing to provide a high protein forage to sup-
plement low quality, low protein grass pastures. Leucaena leucocephala is
and example. It is a browse plant, deeply rooted, withstands drouth, and
is suitable for medium to higher fertility soils. It is genarally not
used under continuous grazing. On occasion, Stylosanthes guyanensis might
be similarly used.
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Legume~Grass Pastures

Although optimal ratios of grasses and legumes will vary widely de-
pending upon species and environment, available information would indicate
that at least 50%, or even more, of legume is desirable in the tropics and
sub-tropics. On the other hand, it is generally felt that, if pastures
are used all the year round, then some grass mixed with the legume would
ve preferable toa pure legume pasture. This is in consideration of the
generally higher dry matter production of the grasses during the rainy
season, their faster growth following early rains, and their tendency to
provide more ground cover which controls weeds and minimizes crosion and
water runoff.

Legumes contribute in three principal ways to increasing productivity
when incorporated in a grass pasture. The legume forage is more nutri-
tious, being especially higher in protein. Secondly, the level of protein -
'is generally sufficiently high that the legume acts as a protein supplement
to low protein grass pastures which prevail during the dry season, and also
in grass pastures which are marginally deficient in protein in the rainy
season. In this instance, the supplemental legume increases digestibili-
ty and intake of grass forage. In a series of CIAT investigations, addi-
tion of Stylosanthes guyanensis to dry season Melinis minutiflora (3% crude
protein) increased total intake, digestibility of consumed dry matter, and
increased intake of digestible dry matter from 60 to 1007 of maintenance
requirements (CIAT, 1973). Thirdly, legumes and soil Rhizobia symbioti-
cally fix nitrogen in the soil, improving nitrogen status and providing
nitrogen for enhanced growth of both grass and legume.

In CIAT's beef program, principal emphasis is placed on developing
life-cycle beef cattle production systems on pasture, including legume-
grass mixtures, pure improved grass pastures, and also native grass pas-
tures. However, particular attention is given to legume~grass improved
pastures. Much of the field work in this program is carried out ir. col-
laboration with the Instituto Colobiano Agropeccuario (ICA) at their Cari-
magua Station in the heart of the Colombian Llanos. Climates and soil
type are similar to those found in other savanna grassland areas, i.e.,
Venezuelan Llanos and Campo Cerrado of Brazil. The average rainfall is
2,000 mm, the dry season lasts &4 to 5 months, the mean temperature is
279C, soils are acid (pH 4.5), phosphorus is low (2 ppm), other bases
are low (Ca, Mg, K), and exchangeable aluminum is high (3.5 m.e/100 gr)
(Spain, 1974).

Predominating native grass genera are Trachypogon, Andropogon, fas=—
palum, and Leptocoryphium. All species present are regarded to be of low
nutritive value and slow growth. Principal naturalized grass species in-
clude Melinis minutiflora, Hyparrhenia rufa, and Brachiaria decumbens.
During the rainy season, total weight gains are considerably higher on
the naturalized grass pastures as compared to the native grass pastures.
However, during the dry season, severe weight losses are encountered on
all grasses. The only exception would be the bajos, low areas which re-
main moist during the dry season, and where growth of pasture plants con-
tinues.
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"' Adapted improved '"naturalized" grasses are available, and establish~
ment methods and management systems are reasonably well defined. However,
this is not true with legumes. In many instances, adapted varieties which
will persist and are insect and disease resistant are either not available
or are just being identified. Further definition is needed on phosphorus
fertilizer requirements, establishment methods, required pasture manage-
ment, and seed production systems. Serious errors have been made in as-
suming that "overseas" selected varieties and technology would be directly
useable in the Latin American tropics.

Annual liveweight gains of animals grazing native grass pastures in
the Colombian Llanos have been low, i.e., 8 to 21 kg/ha/yr with stocking
rates ranging from 0.2 to 0.5 animal units/ha (Table 1). Whereas nominal
weight gains were made in the rainy season, severe weight losses resulted
in the dry season (CIAT, 1974).

Table 1. Productivity of native savanna Melinis minutiflora
pastures at the ICA Carimagua Station, Colombia.

Stocking rate Weight change/animal (kg) Weight gain
Pasture steers/ha Dry season Rainy season Year kg/ha/yr
Native 0.20 6 57 63 13
0.35 ~14 75 61 21
0.50 =27 43 16 - B
Melinis |
minutiflora 0.44 -54 - 170 116 51
—_——toge : )
all year 0.88 -56 : 68 12 - 11
Melinis 0.44 - 143 143 63
minutiflora 0.88 ' - 102 102 90
rainy season? 1.30 - 67 67 - 87
1
2335 days. .

Rainy season only (241 days); dry season (124 days, not included.

In comparison, weight gains on Melinis minutiflora pastures have been
considerably higher during the rainy season, i.e., 63 to 90 kg/ha/yr with
stocking rates ranging from 0.44 to 1.30 animal units/ha (Table 1). However,
as with the native grass pastures, severe weight losses were incurred during
the dry season, actually more severe than on the native pastures. Although
quite acceptable gains were achieved during the rainy season, a large por—
tion of these gains were wiped out by dry season losses (CIAT, 1974).

Although preliminary, results to date indicate that annual weight
gains can be sharply increased through use of tropical forage legumes
(Paladines et al., 1974). Good weight gains were obtained during the dry
season on Stylo-grass pastures (Table 2), whereas cattle on native and im-
proved grass pastures suffered severe weight losses. Performance on the
legume-grass pastures has been superior to that of animals on improved
grass pastures in the rainy season, both in stocking rate and live weight
gain., Stocking rates ranged from 0.90 to 1.70 animals/ha with weight gains
of 611 to 800 gm/head/day.
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These results are highly encouraging, but it must be emphasized that
all currently available commercial Stylo varieties, i.e., IRI 1022, En-
deavour, Schofield and Cook, are very susceptible to anthracnose, a fun~
gus disease caused by Colletotrichum sp. (Grof, personal communication).
This disease results in reduced plant vigor, defoliation, often death of
susceptible ecotypes, and subsequent reduction in stand. Also, some cul-
tivars are susceptible to attack by an unidentified stem borer insect
which killed a large number of plants. This emphasizes the importance of
identifying adapted varieties of Stylosanthes guyanensis which are resis-
tant to disease and insect attack, ’

Table 2, Weight gain of steers grazing mixed pastures containing Stylo-
santhes guyanmensis at the ICA Carimagua Station, Coiombia,

Weight gain (gm/head/day)

Stocking rate Dry season Rainy season

Pasture steers/ha Dec. 73 - Apr. 74 Apr. - Oct. 74
Stylosanthes guyanensis 0.50 532 -
+ Melinis minutiflora 0.90 - 714

1.30 - 713

1.70 - 611
Stylosanthes guyanensis 0.50 446
+ spontaneous Gramineae 0.90 - 773

1.30 - 800

1.70 ~ 703

These results indicate that incorporation of the tropical forage legume
Stylosanthes guyanensis in the swards improved forage quality, especially
protein content, which in turn increased consumption of total forage, re-
sulting in increaced TDN production/ha/yr, as indicated by increased carry-
ing capacities of the legume-grass swards.

Similar results have been obtained by rescarchers in the Instituto
Veterinario de Investigaciones Tropicales y de Altura (IVITA) at their
tropical station in Pucallpa, Peru. This station is located in the Amazon
basin. Terra’n is undulating, vegetation is of the high rain forest type.
Annual rainfelil is 1,600 mm and is fairly well distributed, with June, July
and August being relatively dry. The mean temperature is 30.80C. Soils
are lateritic clay loams, acidic (pH 3.8 to 5.3), low in phosphorus (1.5
to 4.5 ppm), low in Ca, Mg, and K, and high in exchangeable Al (0.20 to
7.60 m.e/100 gm). Several legume species (Macroptilium atropurpeum, Gly-
cine wightii, Lotononis bainsii, Desmodium Intortum, Stylosanthes humilis,
Stylosanthes guyanensis, Pueraria phaseoloides, Centrosema pubescens) were
observed with associated grass specien at Pucallpa. Of these, Stylosanthes
guyanensis, Pueraria phaseoloides and Centrosema pubescens appeared to be
suitable legumes to develop grass-legume mixtures in that region (Santhira-
segaram et al., 1972). Productivity of the legume-grass association was
markedly higher than that of the pure grass pastures. Santirasegaram
(1974) obtained live weight gains of 352.4 kg/ha/yr with two yearling
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Nellore heifers on Pueraria phaseoloides-grass pastures. They observed
that, at this stocking rate, only about two-thirds of the available for-
age was utilized and that potential production was estimated to be 581.7
kg/ha/yr.

Santhirasegaram (1974) also observed that direct phosphorus supple-
mentation is necessary for animals grazing legume-grass associatioms. Al-
though the legumes have a higher phosphorus content than the grasses, they
are still deficient in phosphorus. Spain (1974) observes that, although
the phosphorus fertilization level will influence the phosphorus content
of tropical forage legumes, it generally will not be economical to ferti-
lize to the level necessary to make the legume forage nutritionally ade-
quate in phosphorus. The fertilization level should be adjusted to
achieve optimum dry matter productivity which, for Stylosanthes guyanen-
8is in Carimagua, Colombia, would generally be no more than 40 to 50 kg
P/ha at time of establishment and with maintenance levels of no more than
10 to 20 kg P/ha/yr, thereafter. Deficiency of phosphorus in the forage
can be corrected by ad 1lib feeding of a mineral supplement,

Thus far, only live weight gain comparisons have been made between
pure grass and legume~grass pastures, with no reference to effect on re~
productive performance. Calving percentages are low in most lateritic
soil areas, averaging probably no more than 45 to 50% with cows calving
every two years (Stonaker, 1974). Inadequate nutrient intake is the
principal causc of low reproductive performance and often is accentuated
during the dry scason when forage protein content declines sharply, often
to as low as 2 to 37, 1In these situations, the legume could be invaluable
in correcting the marked protein deficiency of dry season pasture grasses,
acting as a supplement in increasing forage digestibility and intake, and
raising the nutritional plane sufficiently to enable the lactating cow to
rebreed.

In Pucallpa, preliminary results indicate sharply higher pregnancy
rates for cows grazing legume-grass pastures as compared to grass pastures
(Santhirasegaram, 1974). Although no data are yet available in CIAT,
growth data indicate that the Stylosanthes guyanensis-grass pastures would
provide a plane of nutrition adequate for lactating cows to rebreed. Nu~
trient requirements established by the National Research Council indicate
that a ration which would support live weight gains of 500 gm/day in year-
ling steers would also provide nutrient intake adequate to enable the lac-
tating cow to rebreed. Current live weight gains in Carimagua on the
Stylo-grass pastures arc well above this amount of a year round basis.

Developing Pasture Improvement Programs Based on Tropical Legumes

These results and others obtained in the Latin American tropics, when
reinforced by the Australian experience, are highly encouraging and illus-
trate the tremendous potential to increase beef cattle production through
use of tropical forage legumes. But there are still some gaps in workable,
legume-based pasture systems at the field level. Some of the gaps are
technological, some are socio-economic, some relate to availability of
inputs. These problems are not only critical, but must be resolved before
the legume package will be saleable and workable. Principal constraints
are 1) adapted varieties, 2) availability of phosphorus fertilizers, and
3) availability of seed.
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' “Adapted Varieties

Native tropical forage legumes abound in the Americas. Of these, the
Australians have collected ecotypes and developed varieties that will per-
form under their conditions, which are generally more acid and less tropi-
cal than in much of the Latin American tropics. With the success obtained

" in Australia with these varieties, many organizations were prompted to di-
rectly use these varieties in the Americas. Results have been disappoint-
ing. The Australian commercial varieties have often not been adapted to
the tropical conditions in the Americas.

Susceptibility to disease, insect attack and inability to compete with
other species have been common problems. This perhaps seems strange since
these varieties were developed from ecotypes collected in the Americas.
However, the American ecotypes were selected for Australia, and not Latin
America.

But little has been done in the Americas to understand and exploit
this germ plasm. There is a job to be done in adequately sampling and
evaluating native species. Whereas variability within grass species would
appear to be fairly low, natural variability within legume species appears
to be quite high. Consequently, the probability of identification of adap-
ted - and superior - ecotypes from the native germ plasm pool must be fair-
ly high.

Identification of adapted varieties which will persist in association
with grasses using simple management practices is an absolute requirement.
CIAT, in collaboration with national agencies, is now systematically col-
lecting and evaluating selected genera (Stylosanthes, Centrosema, Desmo-
dium, and Macroptilium) of tropical forage legumes with the goal of 1iden-
tifying ecotypes that will be adapted to the major tropical ecosystems in
the Americas.

Phosphorus Fertilizer

Establishment of legume based pastures in most humid tropical areas
will require the application of some phosphorus fertilizer. Although
amounts required for establishment and maintenance are nominal, sizeable
quantities of phosphorus fertilizer will be required in a pasture improve-
ment program of any significant dimension,

It is encouraging that in many legume species, maximum response to
phosphorus fertilization is obtained at fairly low fertilization levels
(no more than 40 to 50 kg/P/ha, and :maintenance requirements are low).

Seed Production

Once adapted varieties are identified, seed production will first be
limited by the initiallquantity of seed, which is generally only a few
grams; secondly, by time to produce a seed crop which often is as much as
a year; thirdly, by multiplication rate which is about 50 to 100 kg har-
vested for every kilo of seed planted in the case of S. guyanensis; and,
fourthly, by economic feasibility of commercial seed production. Although
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recommended seeding rates are only 2 to 3 kg/ha, total area required annu-
ally in seed production would be 2 to 6% of the area to be seeded. These
combined considerations all emphasize the importance of developing compre-
hensive seed production packages that are efficient, economically feasible,
and attractive to commercial seed producers. Any large scale pasture im-
provement program based on tropical legumes will require sizeable quanti-
ties of commercially produced seed.

Apart from commercia‘ seed production, sizeable quantities can ard
should be produced in "on #.mm" seed production plots. For instance, one
kilogram of Stylosanthes guyaneasic will seed one hectare, which in 12
months will produce 50 to 100 kg of seed, which if seeded in 50 cm rows
would seed as much as 50 to 100 ha. If every livestock farm could seed
such an area annually, with an adapted variety that would persist, the
beef cattle industry would be revolutionized, and besf production increases
would be phenomenal, )

Conclusion

Tropical forage legumes are not new. But, even so, we have not yet
exploited this resource, nor do we yet have the comprehensive legume pack-
age, i.e., the varieties, fertilizer, and seed production systems to enzble
us to put tropical legumes to work at the field level. A concentrated and
systematic eflort will be required to close these gaps.
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PROBLEMS OF ARTIFICIAL INSEMINATION
WITH CATTLE IN LATIN AMERICA
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The problems encountered in the Artificial Insemination with cattle
in Latin America are essentially the same as those in many other parts of"
the world, but here the bulk of the cattle suffers from the effect of
tropical stress. Pastures of low nutritional value, extended periods of
feed shortage, tick-transmitted diseases, widespread parasitism and intense
heat combine to play havoc with the fertility of the herds, especially in
beef cattle.

The herds of dairy cows are found mostly in the areas which are most
suited to its gainful operationn that is where the climate is mild or at
the hlpher elevations in the tropics, which are free of ticks and pastures
are high in nutritive value.

For this reason, in this presentation of Artificial Insemination we
shall deal only with beef cattle.

The Equation of Reproduction

In order to properly study the problems of artificial insemination in
beef cattle, it is necessary to have a perfect understanding of the equation
of reproduction which consists of four variable factors, essentially in-
dependent of each other, which determine the percentage of the calf crop
to be expected in beef herds using A.I. These are:

= percentage of the herd inseminated

fertility of the herd expressed in %
fertility of the semen expressed in %
efficiency of the inseminator expressed in %

OO w>
[

~ The equation of reproduction is written as: A x B x C x D, which

. equals the number of calves born from A.I. and expressed in %. Since we

are dealing with percentage figures, the product of the multiplication will
always be smaller than the smallest factor involved, and also that the weak
factors unduly affect the result obtai: ed. Let us now see what we can obtain
through the use of A.I. in a beef herd during a breeding season of a single
estrus cycle which covers approximately three weeks. (See Figure #1)



‘A. Percentage of the Herd Inseminated

Depends on two factors: the percentage of cows in heat and the per-
centage of cows detected in heat.

The percentage of cows in heat depends primarily on the level of
nutrition and whether the cow is dry or nursing a calf. It is also
affected by the cow's age and the length of time since calving. The
percentage of estrus among the cows may be used as a close estimate of
the herd's fertility, since the above mentioned causes affect in a similar
way, the percentage of pregnancies. (See Figure #2)

The percentage of heat detection depends on the efficiency of those
doing the work aad the aids or auxiliary methods used. In Latin America,
cowhands are generally very skillful in detecting cows in heat. Of the
many helpful aids we consider most appropriate the use of bulls which
cannot complete sexual contact and are, besides, affixed with a Chin-Ball
marker.

B. Fertility of the Herd

Depends on numerous causes which act collectively or individually
on the cows of the herd and we shall point out those which are of great-
est importance.

Nutrition. Among the environmental factors, feeding occupies the first
place. Sterility due to malnutrition is the most common cause of low
fertility in the herds of the Latin American tropics. Pastures provide
feed of rather low nutritional value and during the dry season even the
dry, scarcily nourishing grass is almost wanting.

Energy. The research work done by Wiltbank ha~ -~mply shown that an
adequate level of total digestible nutrients \1DN) before calving is
necessary for the cows to resume rapidly their normal estrus cycle, and
that a sufficient level of TDN after calving is also essential in order
to maintain a normal fertility. (See Figure #3)

It takes a few weeks to correct the effects of a deficient TDN in-
take, therefore, we cannot expect that after a long dry season cows will
come in heat at the very beginning of the rainy season. (See Figure #4)

Protein. Protein deficiency lessens the cow's appetite with the concurrent
Joss of weight and the discontinuance of the estrus cycle. Tropiczl grasses
have a low protein content especially after an extended dry season. It is
therefore well advised to feed the herd a protein supplement. The benefit
from growing grass-legume mixtures has also been shown. (See Figure #5)

Minerals. Phosphorus is the mineral that is most likely to be deficient
in the Latin American tropics. Cows with a phosphorus deficiency do not
show signs of estrus. The effect of a phosphorous supplement is shown

in Figure {6.



Vitamins. Vitamin A is the most important of the vitamins whose deficiency
has an influence on the reproduction of the cow. Extended periods of low
intake may deplete the reserve of vitamin A. Retention of the placenta

is quite common in the tropics after a long dry season. Studies performed
in Oklahoma have shown that cows given a vitamin A supplement had 88.5%
pregnancies compared to 79.37 for those not receiving the supplement.
Similar results were obtained in Argentina. (See Figure #7)

Feeding requirement. The feeding requirement of a beef cow varies accord-
ing to the different stages of its reproductive year. In looking over this
requirement we recognize the importance of inserting the breeding season
when pasture grases offer the highest nutritive value. 1It is important to
select this period when the herd is gaining weight in order to obtain a
high percentage of cows in heat and, most importantly, a high percentage

of pregnancies. (See Figure {#8)

Nursing the calf. On calving, the cow is subjected to the competing
tensions of nursing and procreating. Unless she is on full feed, a cow
nursing a calf will not resume sexual activity and her first estrus after
calving will be delayed. An early weaning will cause the reproductive
cycle to resume and the cow will be in heat a few days later, which seems
to indicate that a hormonal mechanism must have been involved. The effect
of weaning on the fertility of nursing cows is still more noticeable in
first-calf heifers. (See Figures Nos. 9, 10 and 11)

If a cow has her calf weaned early she will go through the period
of feed shortage without the additional burden of nursing a calf, a
condition which will benefit her fertility during the following breeding
season. If the calves are weaned when they are 4 to 5 months old, their
mothers will show a higher fertility rate than those with calves weaned
between the ages of 7 to 8 months. This is undoubtedly an advantage in

favor of a short lactation.

The fertilitv curves. The influence of feeding on reproduction when we
compare dry cows with those that are nursing a calf is well illustrated

in a comparison of the '"fertility curves" of two herds in different
climatical regions of Argentina: on the one hand a subtropical zone
(grass pasture), on the other a humid pampa (alfalfa). (See Figures 12 and

13)

We notice that heifers and dry cows conceive readily in both regions,
but that cows nursing a calf have a lower fertility which is much more
noticeable in the subtropical zone, especially among first-calf heifers.
Furthermore, the proportion of dry cows being serviced is considerably
higher in the subtropical zone. Whenever there is a great difference in
fertility between dry and nursing cows we can be fairly certain that the
pasture grasses are not very nourishing.

Transmissible diseases. Transmissible diseases (infecto-contagious and
parasitic) have a great importance. It is simply impossible to attain an
adequate level of fertility in a herd if we don't control genital diseases.




fﬁrucellosis and venereal diseases--vibriosis and trichomoniasis--are wide-
spread in certain countries of Latin America. Heifer calves are seldom
vaccinated against brucellosis, and venereal diseases are ignored or at
the most, receive very little attention. It is also regrettable that in
gome countries it is spreading the use of vasectomized bulls for the
detection of heat, thus contributing to the propagation of venereal
diseases.

Parasitism is widespread throughout the tropics. Gastrointestinal
parasitism and heavy tick infestation are very detrimental to the proper
nutrition of the cow, which naturally affects the fertility of the whole

herd.

The heat. The intense heat of the tropics affects the fertility of the
cows, especially those of breeds not adapted to this environment and death
of the embryo is quite common during extremely hot periods.

Adaptation to the environment. The genetic make-up of the herd is probably
the most important factor in its fertility. The adaptability to the environ-
ment and the fertility of the herd are closely related. Scientific research
and the experience of cattlemen have both shown that the European breeds,

no matter how fertile they may be in a temperate climate, do not behave in
the same manner in the tropics. The geographic distribution of European
breeds on the one hand and the Zebu breeds on the other is quite meaning-

ful. (See Map)

All available information indicates that in the tropics the highest
fertility and productivity in a herd is obtained by crossing Zebu breeds
with European beef breeds. To the genetic adaptability to the tropical
environment of the Zebu is added the beneficial effect of hybrid vigor
(heterosis). The half-breed female (F;) is the most fertile. Crossbred
cows with a predominance of Brahman blood are more fertile than those with
a higher percentage of European blood. (See Figures 14,15,16, 17 and 18)

Artificial insemination is the only practical way to obtain these
objectives since it allows all types of crosses to be tried without having
to separate the different herds or incurring in the risk of exposing
valuable sires of European breeds to a hostile environment.

C. Semen Fertility

Is a most important factor in the equation of reproduction and very
easy to control by the cattleman since he has at his disposal frozen semen
of high fertility, obtained from sircs free of transmissible diseases, and
coming from an organization with a well established reputation. A problem
in some countries is the commercialization of frozen semen pellets processed
at the ranch and obtained from bulls without the proper sanitary safeguards.

D. Efficiency of the Inseminator

Is another equally important factor in the equation of reproduction
and also easy to control by the cattleman. It depends on the training
received by the inseminator and the supervision to which he is subjected.



The inseminator must thoroughly learn how to handle the frozen semen, how
to recognize the signs of estrus and how to properly inseminate a cow.
Furthermore, he should keep accurate reproduction records of the herd and
maintain them up-to-date.

Some Management Recommendations for Artificial Insemination

If the cattleman keeps in mind what each of the factors A, B, C, and
D represents and strives to manage the herd in such a way that each factor
attains its highest level, the reproductive efficiency of the herd will
reach its highest possible peak.

Record keeping is essential for a good herd management. Through re-~
production records breeding problems are discovered and in many occasions
the causes of such problems can be determined. Records constitute a guide
for the cattleman and are the best aid for the veterinarian in charge of
the A.1. program. Unfortunately, there is a tendency in Latin America to
neglect record keeping.

As much time as possible should be dedicated to heat detection. In
some countries it is quite economical to keep the cowboys watching the
herd during the entire day. Cows in heat should be marked, for which a
paint ball system is recommended. This consists of a compressed gas gun
or sling shot to fire the paint ball. As an aid to visual observation, it
is highly recommended, particularly in Brahman herds, the use of surgical-
ly treated bulls provided with a Chin-Ball to mark the cows in heat. Some
ranches combine visual observation during the daytime with the use of detect~
or bulls provided with a marker, during the night hours, with excellent

results.

Conditioning and patterning the cows to a daily routine is essential,
and it is best to conduct the cows slowly, at the same time every day, to
the fenced area where the A.I. installations are located, starting one or
two weeks before the 'reeding season. The installations do not have to
be expensive, but they must be well constructed, conveniently located and

workable.

When pastures do not offer sufficient amounts of nutrients for the
nursing cow. it is necessary to furnish high energy supplements or to wean
the calves ecarly, if we want to obtain a good conception rate. On occasions
it is difficult to obtain feed supplements or these are too costly. Then,
the only alternative wculd be to supress the tension of nursing. This
practice is particularly important to allow first calf heifers to resume
sexual activity. Starting the breeding season for heifers one month or
more ahead of the regular breeding season is beneficial and would allow a
longer period of rest after calving the following year. Also, their calves
could be weaned with more than 2-1/2 months of age before the breeding
season for the entire herd starts.

To furnish mineral salts w:th sufficient phosphorus throughout the
year more than repays its reduced cost. Synthetic vitamin A injections
during periods of feed shortage and before the breeding season, should be

part of the herd's nutritional program.
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.~ - To increase the herd's resistance to the environment through cross-
breeding programs directed to maintain a sufficient genetic participation
- of Zebu breeds, and to obtain the highest possible rate of heterosis should

be subject to a careful planning.

Management practices in general, should be directed to minimize the
effects of tropical stress over the fertility of the herd and to increase

its adaptability to the environment.

Management Systems for Artificial Insemination

In Latin America, different systems of management have been devised
for A.I. programs, which are both simple and logical.

In farms obtaining only 40% conception rate on cows under natural
service, it is recommended a management systems that combine A.I. with
natural breeding. At the beginning of the breeding season the herd is
made up of approximately 25% heifers, 25% open dry cows, and 50% cows
either nursing a calf or about to calve. Half the herd which is made up
of heifers and open dry cows is artificially inseminated and a 90% rate
of pregnancies is expected. The other half of the herd which includes cows
with very young calves and those expected to calve during the current breed-
ing season, is sent to pasture with the bulls, and a 30% pregnancy rate is
expected. Out of the total number of females at the start of the breeding
season, the expected conception rate is 65%. We thus see that two-thirds
of the calf crop will result from A.I. and one~third from the bulls of the
ranch. (See Programs 1 and 2)

We are aware that these A.I. programs are not ideal, but they bring
about a number of profitable achievements such as: an increase in calf
crop of which two-third is the progenie of bulls with superior genetics;
great advantage from heterosis obtained through the use of bulls not adapt-
ed to the environment; and finally, an important saving is realized on the
maintainance of bulls since they are used only on cows showing very low
heat occurrence. All these improvements will bring in greater profit which
will allow the cattleman to introduce other management practices to help
him reach still higher goals of productivity.

When the nourishing value of the pastures is increased and the short-
age of feed during the dry season is made up through different management
‘practices, the proportion of dry cows entering the breeding season is great-
ly reduced and the fertility of the nursing cows is considerably increased.
Under these conditions, other management systems are advisable as for
instance, one in which the entire cow herd is placed on A.I. Some manage-
ment systems include twe breeding seasons, the first one taking place while
the grass is lush, and the second one later on when the pastures are less
nourishing. The cows failing to conceive during the period of abundant
feed get another chance in the second breeding season, after their calves
are weaned. Following this system, nearly 857 pregnancies have been obtain-
ed in some fawms. (See Program #3)

In summary, a beef A.I. program should be logically implemented through
the use of simple management systems designed to control the variables of
breeding and to facilitate heat detection and cow control.
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FIGURE No. 1

POSSIBLE RESULTS IN A BEEF HERD FROM A. I.
DURING A "ONE CYCLE” BREEDING SEASON

PERCENT OF HEAD HERD FERTILITY SEMEN FERTILITY S aTOR = CALVES BORN
weerceny | FROMTEARE | o
PERCENT
N e N ey | comsnce ot o o
\\ /" rest Jrest \\ ,’, fechnologists ’I' OD ‘:P no
o ‘L ¢ Interval |interval N L
AFFg(Y:TEo occ/::rr"ee.r:co AN ca"'":e "'a'l‘c"g Y @ e E?) h "q go h
SN ving {calvin e e .
’/ \\ ’,' ﬁ:h ’1' On 4:‘0 Oq OD
RN % l\——rJ\ A o o
CASE A X B8 X c X D = %
1 Ideal situation.
95 x 90 x 95 x 100 = 81.2
2 Good percent of herd inseminated (85%); other factors ideal.
85 X 90 x 96 x 100 = 72.7
3 Poor percent of herd inseminated (60%); herd fertility lowered 10%); other factors ideal.
60 b 4 80 x 95 x 100 = 45.6
4 All factors lowered 10%.
86 b 80 X 86 X 90 = 52.0
6 Percent of herd inseminated and teéhnician efficiency lowered 10%; other factors ideal.
86 X 90 X 95 x 90 = 65.4
6 Fair percent of herd inseminated (70%); semen fertility lowered 10%; other factors ideal.
70 b3 g0 x 85 x 100 = 63.6
i Poor semen fertility (50%); other factors ideal. o
96 x 90 x 50 x 100 = 428
8 Poor technician efficiency (60%); other factors ideal. oL
95 x 90 X 95 x . 60 - = 48.7
. ‘ r ‘ ) o e R el ’ P IR
‘9 . Poor semen fertility (60%); poor technician ef'ficiency (60%); other factors ideal.

e

96 x 90 x 50 x 60 = 25.6

From Bartlett



FIGURE No. 2.

60%
conception

30%
conception

3.5% 1%
daily heat daily heat

RELATIONSHIP BETWEEN CONCEPTION PERCENTAGE ON FIRST
SERVICE AND DAILY HEAT PERCENTAGE OF THE HERD.

From Llorens
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Pregnancy rate in cows on different levels of energy :
C g s : o T

T

Feeding regime Percent Percent cows Percent cows
cows not coming in heat but
Before After pregnant in heat not conceiving

calving calving

High High 95 0 3
High Low 77 14 9
Low High 5 ... 5 0
Low Low 20 .70 - 10

F;omfwilﬁbagk, taken from Beverly.
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FIGURE N? 4

Performance of Cows Which had not Shown Estrus on 8.0
Pounds of TDN per Head Daily after Calving Raised to
16.0 Pounds of TDN per Head Daily at 90 Days Pogt~

s Calving or Later

. Showing Settling Ration Change
10 Cows Esztrus 1st.Service to lst.Estrus
Changed to 16.0 1b. .
" TDN per head daily
: ‘ 8- 5 49 days
Continued at é.O 1b.
TDN per head daily i0

3 oa L

From Wiltbank, taken from Bartlett



‘FIGURE N? 5 -

\fEiﬁecf‘bff?iGEéin‘Supplementation on Reproduction of Commercial Cows* in Improved Pastures

% Calvings

Avg. No. of days

% Pregnancy

Group No. of Cows 1955*%* Dec. to Calving for 1956
Grass - Supplement®*% 14 100 38 40
Grass - No Supplement 16 75 80 )
Grass/Clover - Supplement = 6 - 100 .. 29 83 )
Grass/Clover - No Supplement 5 100 33

80 ?A

*# 3 yr. old non pregnant cows with calf weaned in October
*% 96 day breeding season

*%k* Cows in grass/clover pastures received 0.68 Kg. cottonseed’ cake at 367 from Nov. 29/53 to

March 2/54; cows on grass pastures received 0.68 Kg. cottonseed cake at 36% from Nov. 29/53

to April 2/54.

From Warnick.
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FIGURE N° 6

The effects of three mechods of supplying supplemental phosphorus to range
cattle in South Texas *

Group 1 Group 2 Group 3 Group 4
L {no (bone meal (disodium (range
Item ' phosphorous in self phosphate fertilized
supplement) feeders) in drinking with triple
water) superphosphate)
Average weaning
weight of calves 489 . 535 542 551
Average number of . : ‘
days between calvings 459 _ 365 367 364
Average annual
supplement or o S , .-
fertilizer per cow - 56 73 376
Average perceat ' T S e e
calf crop weaned 64 - 88 .92 - .. 96

31

*Data is reported for a 4-year study

FromRiggs, taken from Beverly

2-71



FIGURE N2 7

Conception Rate According to Breed or Cross

Breeds
or
Crosses

With Vitamins A, D3, E %

Differ-nce
in favor

of those
Uithout Vitamins A, Da. E Treated

No.of Cows

Pregnant

7# Conception No.

of Cows Pregnant 7 Conception 7.

Pampas
Hereford o h -
Brafofd'

. Aberdeen Angus Cebu .

- TOTAL v s tmmiemi s o mv o,
CL e

BT P T cr ey -

L7 2 s

360
20
‘86

118

‘j‘Bradéﬁs”\ ’““‘”*j”"#f jf%}ZZi

‘r':c.‘r;:s. 805

»
&

273
19
79

31

191 -

593 -

75.8
95.0
91.9
26.3

. 86.4

W37

409 258 63.1 . 12.7
20 16 80.0 : 15.0

204 180 88.2 - 3.7

- 119 23 9.3 7.0

208 ... 177 .. 8.1 . ° 1.3

L.960 ., 654 . -68.1 5%

Wt Il o wad g

. * Injections OF VIE."A T 1,500,0007 USLis Vigi D3 =225

. - From Carrazzoni

.

&

5000 UL s Vitw Eom 150-UaLod onvn

a-€1



FIGURE No. 8

R ANNUAL BALANCED RATION REQUIREMENTS - BEEF CO‘W.

Feed to Gain 1/2-3/4 Lb./Day (J.W.) Feed to Gain 1/2 Lb./Day (J.W.) .

16 Lbs. TDN/Day (N.R.C.) 8 Lbs. TDN/Day (N.R.C.)
< > o = — —

Pre-Breeding

Breeding

T *  Milk for Cait -~ -

' Pregm:mcy‘ ’
am—
- o s — e Maintenance L
| e s T T ] T T T T T T
Apr. -~ May ' June ° July Aug. Sept. Oct. Nov. Dec. " Jan. Feb. Mar. Apr.
A .o A ‘
Calving o C - ’ Weaning Calving

From Bartlett

C4-91
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FIGURE N? 9

‘Effect of Early weanlng and Creep Feeding on Breeding

Efficiency in Young Heifers *

Heifers  Heifers
Control calves calves
heifers creeped weaned **
No. Animals ? 7 7
Calf wt. at 60 days 114 1b. 99 1b. 134 1o,
Calf wt. at 7 mo. 352 1b., 378 1b. 376 1b.
Gain to weaning 1.54 1b. 1.80 1b. 1.55 1b.
Percent heifers pregnant 29 57 100 o

* 90-day breeding season
*% Calves wezned at 60 days of age

From McCartor, taken. from Beverly
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. 'PIGURE N°'10 -

" Conception Rate in First-Calf Heifers Weaned and Unweaned
(Breeding season from September 1 to December 31)

Status Cows Bred % Conception
Weaned Oct. 21/72% A 70 94.4
Weaned Nov. 18/72*' ' 70 94.3
Nonweaned ' : 681 ... 67.4
Entire Herd ' 11,800 SRS N H

* Calves approximately 4 months old at weaning.

From Carrazzoni
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FIGURE N? 11

' Cddéepfion for the first 21 days and for the total breeding period

Conception during lst. 21 days of breeding Conception during the
. % of total in group % of cows inseminated 42-day breeding period,?

Cow Weaning 2yr- 3 yr- t4 yr- 2 yr— 3 yr- 14 yr- 2 yr- 3 yr- %4 yr-

breed status olds olds olds olds olds olds olds clds olds
Hereford . Weaned 37.5 80.0 43.8 50.0 80.0 50.0 75.0 80.0 68.8
Nonweaned 50.0 46.7 35.3 100.0 77.8 60.0 57.1 46.7 47.1
Angus Weaned . 83.3 '36.4 61.1 83.3 50.0 68.8 100.0 72.7 72.2
Nonweaned 41.7 42.1 39.4 71.4 72.7 65.0 41.7 63.2 78.8
" Charolais (1/2) Weaned ’ 42.9° 33.3 - ’ 50.0 60.0 - 42.9 77.8 —
Nonweaned 7.8 47.4 —-—— 50.0 81.8 - 38.9 68.4 -
All Weaned 52.4 44.0 52.9 61.1 61.1 ~ 60.0 71.4 76.0 70.6
’ Nonweaned 38.6 45.3 37.3 70.8 77.4 62.5 45.5 60.4 62.7

Difference 13.8 -1.3 15.6 -9.7 -16.3 -2.5 25.9%  15.6* 7.9,

AP .05

=S S

-“From Laster

q=-L1
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ception
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Subtropical Region

FIGURE No. 12
FERTILITY GRAPHIC

85
78"
61
- = — — - — o - 56%
| SaSww W) \C 7 Average
Wi ’;J 4 conception
el oy rate
.t | V
T v' s
1 43
!
] 40
E CONCEPTION RATE
- Heifers = 85%
E Cows = 47%
Wet cows = 24%
18
Dry cows = 98%
- - L ] L ] [ 4 - L]
3 4 5 6 7 8 9 years

From Llorens

% con-
ception

90«

80»

70

GO«

50«

400

30e

20.

10

Age

e

We

Humid Pampa Region

100 100

86
o e e e . __79%

] Average
conception
rate

CONCEPTION RATE
Heifers = 93%
Cows = 75%
Wet cows = 71%
Dry cows = 100%
[ ] L] [ ] L] L] [ ] -
4 5 6 7 8 9 10 years
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FTGURE N2 13

Interpretation of Fertility Graph

Subtropical Region

No. of females bred Pregnancy Test Results
Age during season Pregnant
Yrs. Total Wet cows Dry cows Wet cows Dry cows Total
3% 250 - - - - 212 (85%)
4 200 200 - 35 (18%) - 35 (18%)
5 165 35 130 - 127 (97%) 127 (78%)
6 132 127 -5 47 (37%) 5 (100%) 52 (40%)
7 105 52 .53 11 (20%) 52 (997%) 63 (60%)
8 85 63 22 15 (247%) 22 (100%) 37 (43%)
9 63 37 26 13 g;5%) 26 (100%) 39 (617%)
Total 1000 514 236 121 (247%) 232 (98%) 565 (56.5%)
Humid Pampa Region
No. of females bred Pregnancy Test Results
Age during season Pregnant
Yrs. Total Wet cows Dry cows Wet cows Dry cows Total
2% 200 - - - - 186 (93%)
3 174 174 - 60 (347%) - 60 (34%)
4 134 52 82 12 (23%) 82 (100%) 94 (70%)
5 118 94 24 86 (91%) 24 (100%) 110 (93%)
6 100 100 - 90 (90%) - 90 (90%)
7 86 86 - 76 (897) - 76 (89%)
8 74 74 - 74 (100%) - 74 (100%)
9 62 62 - 62 (100%) - 62 (100%)
10 52 46 6 34 (74%) 6 (100%) 40 (806%)
Total 1000 688 112 494 (71%, 112 (100%) 792 (79%)
f Heifers

L

From Llorens



?fom Helman ggﬂgl.

MAP

-
'-,.------o..... o Seeeeny o
Steaines®

ISOTERMA 21.10° S

ECUADOR

ceeseea,
. -
. ve

o .
o ISOTERMA 21 10°

PRy SA AL LT TP
-

-
10
e erever™

WORLD DISTRIBUTION OF ZEBU CATTLE

-~

g-02.



- 21-B

FIGURE N? 14

~ Conception Percentage for 2 yéar old Heifers *

Group No. of Cows % Conception
Criollas 34 88.2
Brahman 27 - . 0:77.8
Purebred 1) . 61 . f-t83,6
Crossbred 2) 119 « ¢ o 11191.6
TOTAL 180 88.9 "

% Data reported on a 2 yr. study

1) Average Criollas and Brahman

2) Average Criollas/Brahman, Criollas/Sta. Gertrudis,
Brahman/Charolais, Brahman/Brown Swiss

From Plasse
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FIGURE NP 15

Calving Percentages for Matings of Hereford, Brahman and Fi's

/ Sire
Dam H B HB Mean
H 84.9 76.7 80.1 80.6
B 63.0 74.2 81.3 . ,72.8
HB " .86.6 87.8 83.0 . 85.8
Mean ©78.2 79.6 81.5

From Cartwright



Weaning Percentages: for Matings of Hereford,.Brahman
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FIGURE N? 16;

t

L
and F1's .

FEXIP AT

/Sire -
Dam

HB

PR (A

Mean

754
62:

80:1

69.9
56.3

78.5 .

72.2

75.2

74.0

2.5

st

L 646

eyl
Mean .¢¢ 7256 68.2 73.8 o IR
From Cartwright Sy L e
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'”Léﬁ%éQif? and Lifetime Fertility of Hereford, 3/4 Hereford- . ..
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FIGURE N? 17

e 1/4 Brahman and F1 H-B Cows at Lufkin, Texas

. H 3/4H 1/4B HB. ..
No.'%f Cows 54 16 14
Av. age at last calf, yr. 7.9 10.2 10.9 =«
Av. no. calves weaned 4.6 6.9 7.6 =
Lifetime calving % * 58.2 67.6 69. 7z 4
* Average no. of calves per year of life in herd.
From Cartwright g S P
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FIGURE N: 18

~Cumﬁlatiie Advantagé in Production due to Hybiid’Vigor*

Increase of

Increase of calves Increase of weaning Production
weaned weight Ler cow

5.7% 16% 25%

- *Based on weaning weight of 400 1lb.-and 70% calf crop for the purebred.

From Cartwright
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PROGRAM #1

A. I. Program - Tropical Region

Personal communication from Ing. Guillermo Sanchez, General Manager,
Compafifas Pecuarias Sucesores de Anastasio Somoza, Managua, Nicaragua.

This program has been established for 12 years and it presently includes
over 4,000 cows, distributed in three farms.

Classification of the herd - from July 20 to July 30

Group Status . Comments
1 Pregnant cows Fo calve fromJate to October
2 Open cows with calf Calved from May to date
3 Dry open cows Not pregnant previous year or lost calf
4  Heifers Good size and good condition
5 Heifers ard dry cows Poor condition
Breeding season August 1 to December 31
Natural service August 1 to Iecember 31 - groups 1, 2 & 5
A.1. August 1 to Wovember 15 - groups 3:& 4

Heat detection by visual observation along with detector bulls

provided with Chin-~Ball marker.
Cows bred are marked with a different color each month.
Periodical pregnancy tests to move the pregnant cows, relieving:

the heat observation pastures.
Follow-up bulls from November 16 to December 31.

Feeding Program

Mineral salts mixed with bone meal on a year-round basis.
Vitamins A, D and E, three injections a year at critical periods.

Health program

Treatment for gastrointestinal parasitism once a year
Treatment for cattle grubs twice a year

Dip treatment for ticks

Vaccinations against existing diseases

Removal of reactors to brucellosis test

Genetic program

Crossbreedings of Brahman/Brown Swiss, and Brahman/Chianina..'

Results:

Pregnancy: 65% - Calf crop: 55 to 60%.
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PROGRAM 2

A. I. Program - Subtropical Region

Personal communication from Dr. José& Manuel Llorens, Technical Director,
Instituto de Inseminacidn Artificial S.R.L., Buenos Aires, Argentina.

Classification of the Herd - two months after breeding season

Dry cows Wet cows with calf
Pregnant Open Pregnant Open
1 large fetus 4 normal 6 large fetus 9 normal
2 medium fetus 5 abnormal 7 medium fetus 10 abnormal
3 small fetus 8 small fetus

Distribution of the groups

Pasture unit A Groups 1 and 6 =~ large fetus
" " B Groups 2 and 7 - medium fetus
" " C Groups 3 and 8 =~ small fetus
" " D Group 9 - open cows
For sale Groups 4, 5 and 10

Breeding season

Five months - period of abundant pastures

Natural service

Pasture units A, B and C -~ Cows calved or will calve within a
short period of time.

A.I.
Heifers and cows in Group 9 which are all weaned.

Periodical pregnancy tests to remove pregnant cows, relieving the
heat observation pastures.

Results:

65% pregnancy
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PROGRAM i3

A. I. Program ~ Tropical Region

Personal communication from Dr. Aurelino Menarim Junior, Technical
Director, CIPARI, Londrina, Parard State, Brazil

Breeding season

Long season - October lst. to January 31

Period of good pastures

All cows and heifers except those pregnant during previous
short season

Pregnancy test 60 days after end of season.

Open cows will be rebred during the next short season

Short season - June 1 to July 31

Reserve pastures are used
All open cows from long season--all weaned
Pregnancy test 60 days after end of season
Cows not pregnant for sale

During the breeding season the herd is assembled twice a day in
a convenient location or small fenced area for heat observation.

Some ranches use detector bulls provided with Chin-Ball marker
along with visual observation.

Health program

A strict animal health program is followed, including control
of infectious and parasitic diseases. Minerals and vitamin
supplementation are also provided.

Results

85% pregnancy rate
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SYNCHRONIZATION OF ESTRUS: ITS PRESENT USE
IN ARTIFICIAL INSEMINATION rROGRAMS

by

A. C. Warnick
Professor
Department of Animal Science
University of Florida
Gainesville, Florida

The two primary advantages of estrous or heat synchronization are
(1) to use artificial insemination with outstanding bulls under ex.ensive
conditions and (2) to save labor and time in checking cows for heat sc
they can be bred by artificial insemination. The successful use of
estrous control is depcadent upon a high percentage of cows im heat during
a 2 to 5 day period zlong with satisfactory iertility comparable Lo non-
treated females.

The cow has a 21 dav estrous cycle with approximately 5% of the herd
expected in heat each day if all cows arc showing regular heat cycles.
Most treatments arc based on inhibition of heat during a specified peiiod
(9 to 20 davs) in which the ovaries of all females at the end of treatment
do not contain a corpus lutecum but have follicles which will mature and
ovulate sithin 2 to 5 days after cthe end of treatment. A new compound
called Prostaglandin acts to cause immediate repression of the corpus
luteum and heat then occurs within 2 to 3 days.

Ia the following discussion the different methods of estrous syn-
chronization will be presented with results of heat and fertility obtained.

Progesterone Injections

One of the first methods used to control heat was done at Wisconsin
by Ulberg et al. in 1951 using daily injections of progesterone beginning
on the 15th day of the heat cycle and continuing for 14 days. Dairy
heifers werce injected with progesteronce dosages of 50 mg, 25 mg, 12.5 mg,
6.25 mg and 3.125 mg per day to determine effects on heat, ovulation,
follicle development and interval to heat from last injection. They found
that with 50 mg progestcrone injected daily completely inhibited heat and
ovulation during the !4-day creatment perisd and the controlled heat
occurred 5.2 days after last injection with a range of 4 to 6 days. The
25 mg dosage inhibited heat but one of 7 heifcrs ovulated during treatment
and was not synchronized. The 12.5 mg dosage allowed follicle growth
although heat was inhibited L .t there was mucous discharge from the vagina.
The two lower dosages did not control the estrous cycles.

A larger field study with beef cattle usiny progesterone injections
was done by Ulherg and Lindley in 1960 at Mississippi. A comparison was
made of 50 and 25 ap progesterone dosages using estradiol benzoate 72 hours
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after last progesterone injection on occurrence of heat and subsequent
fertility. Beef heifers and lactating and nonlactating cows were injected
daily with the appropriate dosage for 14 days beginning on a given date.
Eighty-one % of all females injected with progesterone showed heat within
a 9 1/2 day period vs. 97% of all females given progesteronc followed by
an estrogen injection. The average iunterval from end of treatment to
beginning of heat was 5.7 days for the 50 mg dosage vs. 4.8 days for the
25 mg dosage of progesterone. Table 1 shows the pregnancy results at
first heat and service following treatment at the different dosages and
treatments in heifers.

Table 1. Effect of Proges-.ercne and Estrogen on Pregnancy
Rate in Beef Heifers

Treat (mg.) lst Service 2nd Service
Progest./estrogen No. ¥ % Pregnant No. ¥ g Pregnant
Control 106 51 36 25

© 25/0 64 31 41 56
50/0 40 17 39 51
50/8 26 15 19 53
25/0.5 9 11 - -
25/1.0 10 20 - -
25/2.0 42 38 17 41

There was a reduction in fertility in all hormone treatment groups
compared to the control females with the 25 mg progesterone and 2 mg
estrogen being best. Thus, a comparison was made in cows using 25 mg
progesterone and 2 mg estrogen, table 2,

Table: 2. Effect of 25 mg Progesterone and Estrogen
on Pregnancy in Cows

lst Service % Pregnancy durlng
Treatment Progest./Estrogen No. ¥ % preg. 41 days breeding
Control 32 45 58
25 mg/0 32 46 88
25 mg/2 32 38 63

The daily injections of 25 mg progesterone with or without the estrogen
gave a pregnancy rate at first service similar to the controls and
higher during a 4l~day breeding season than the controls.

Progestogen Feeding

A progestogen which could be fed and inhibit heat was developed by
the Upiohn Company in Kalamazoo, Michigan by Dr. Robert Zimbleman in
1963. This matecial was 6a-methyl-17a acectoprogesterone called M.A.P.
and was fed at the rate of 120 to 180 mg daily for 18 days. Heat was
inhibited during the 18 day feeding period in 94% of the beef neifers.
Of the dairy and beet heifers showing heat following MAP feeding 93%
of the fcmales were in heat on the 2:1, 3rd or 4th day after last feeding.
The interval range from last feeding to heat was 1.5 to 5.5 days with most
beef heifers having an interval of 2 days and dairy heifers a 2.5 day
interval. The conception rate at first service following treatment bred
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within 7 days after last feeding was 51% vs. 74% for the control females.
However, 76% of all treated females conceived within 26 days after last
MAP feeding. Thus, although fertility was lowered at the first heat post
treatment feeding with MAP the fertility during a 26 day period after the
end of feeding was similar to that in control cows.

A group of workers at Montana, Dhinda et al. (1967) fed 180 mg MAP
daily to heifers and postpartum cows 45 days post-calving during 18 days
under ranch conditions. There was no advantage in feeding the MAP twice
daily vs. once daily in catrous control ov fertilitv. MAP feeding
ewppressed lecat during thc 18 day period. ILightv-seven 7 of heifers
showed heat within 90 hours after last MAP feeoding while only 557% of the
postpartum cows showe ! heat. Ouly 117 of the control females showed heat
during the 90 hour interval. Calvine rate co breeding at first estrus
after treatment was 337 in 119 treated femates vs. 377 among 60 control
females. no sianificant differcucc. Hovever. calving 1 to breeding during
3 estrous cveles was 977 in treated amd 83/ in control females, a signifi-
cant difference in favor of the treaitment groun.

Another oral prouestogen, Dihvdroxvprogesterone acecophenide (DHPA)

produced by E. R. Squibb & Sons for estrous control was tested by Dr.

J. N. Wiltbank et al. in 1967 at Colorado. Thev found that 500 mg daily
of DHPA fed for 9 davs was effective in inducineg heat duriyvz a 48-hour
period in 967 of the beel heifers. In sume cases the duration of heat
was slightly shorter in hormone fed heifers vs. control heifers. However,
the fertilization rate at 3 days and number of embryns at 34-days post
breeding were not sipnificantly different between the synchronized and

the control fewales.

In another czperiment, Wiltbank and Kasson (1944), f{ed 400 mg DHPA
daily for 9 days and injected 5 mg Estradiol valerate on ceceond day of
feeding to beef heifers and cows. They obtained 951 of the heifers
synchronized within a 96 hour pertod with 547 conception on first service.
This fertiiity was similar to that in contvoleacifcrs.  They also found
that if DHPA was discolved in sesame oil prior to mizing with feed 75 mg
dadly was as cffective as 150 or 300 mg dosaye not mixed with oil.

Subcutancous Implants and Injecticns of Norethandrolone

The use of subcutaneous implants or injections containing Norethan-
drolone (G. D. Scarle & Co., Chicapo, [11.) have been used by Weltbank
et al. 1971 at Colorado and Smith ana “incent 19773 at Louisiana.

Wiltbank showcd that an implantation period of 9 days was as cffec-
tive as a 16 day pcriod in regard to heat synchronization and pregnancy
vrate after service. e also showed a favorable effect of injecting 5 mg
Estradiol valerate on day of implantation and 2 mg Estradiol 178 24 heours
after implant remnval.

A comparison ot the effectiveness «f the above treatment vs. control
females on heat control and fertility was made with heifers, 2 year old
and 4 year old cows, table 3.
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Table 3. Comparison of Norethandrolone lmplant Plus
Estrogen on Heat and Pregnancy

% heat 60 hrs. 7 heat % pregnant
No. after implant by 22 after 45 at 1lst
Age group & treat. removal days 22 days days service
Yearling treat, 27 100 100 43 86 102
Control 19 - 84 42 68 448
2 yr old cows-treat. 17 77 94 65 100 54
Control 1% - 72 53 68 57
4 yr old cows-treat. 16 94 94 69 100 67
Control 14 - 86 71 68 75

a Significant difference (P <.05).

Fertility was reduced at first service in yearlings whereas there was
no difference between fertility in treated and control cows. Overall,
there were more pregnancies during a 45 day breeding period in the
three treated age groups compared to the control females.

Workers at Louisiana used multiple injections of Norethandrolone
with heifers and cows to control heat and detrermined conception. They
found better heat contrel in terms of interval and percent responding
when either 2 or 4 multiple injections were given compared to a single
injection. The multiple injections were given on day 0, day 10, day 16
and day 18 or 19. The dosage of norethandrolone given on the respective
days was 75 mg, 25 mg, 15 mg and 5 mg. A comparison of heat control and
conception in postpartum cows is shown in table 4.

Table 4. Heat Control and Conception in Cows
Injected with Norethandrolone

No. 7 Conception Avg. interval (day)
Group COwWS lst A.T. during 60 days calving to conception
4 Injections 19 163 79 98
3 Injections 20 15 90 87
Control 17 47 82 87

8 Injection groups were significantly {P <.05) lower than control cows.
The conception at first A.I. service was significantly lower for
the cows injected with Norethandrolone but the conception ducing the

60-day breeding season was comparable with the control cows.

Prostaglandin Injections to Control Yeat

Prostaglandins arc¢ unsaturated 20-carbon fatty acids and they can
be synthesized from Arachidonic acid. The Prostaglandin Foq (PGan) is
the form that has been used for heat control.

Workers at Michigan State (Louis et al. 1974) have shown that the
corpus luteum regresses soon after injectiou of prostaglandin along with
a decline in progesteronc hormone levels, table 5.



Table 5. Effect of Prostaglandin on the Corpus
Luteum and Hormone Levels

Hours aflter treatment

Item o 1z % 48 77
Size of C.L. (cm) 2.5 - 1.6 0.9 regressed
Progesterone (ng/ml) 3.6 1.7 1.2 1.0 0.8
Estradiol (pg/ml) 5.0 6.1 11.3 12.7 15.5

Also, the average interval to heat after prostaglandin treatment
was 72 hours with the subsequent estrous cycle averaging a normal 21 day
period. The increase in estrogen levels duving the 3 days after treat-
ment corresponds to the normal estrogen increase 3 days befeore a natural
heat.

It has been shouwn that cows injected with prostaglandin during the
first 4 days following heat do not respond and will not be synchronized.
Also, cows must be coming into heat so they have an active corpus luteum
when prostaglandin is injected to have successful heat control.

A large scale cooperative experiment with daivv cows injected with
30 mg prostaglandin was Jonc at Michipan, Louisiana and Florida. Cows
were randomly assigned (table 6) to one of the followving three groups:
(1) contreol cows not injected and inseminated 12 hours after begirning
of heat durine an 18 to 21 day interval, group 2 cavs injectaed with 30
mg PG99, and insceminated 12 hours aficr heat bepan Jduring 7 days following
prostaglandin injection, ¢roup 3 cous ins-winated 72 and 90 hours following

yra

injection of 30 my PGFp,.

Table 6. Effcet ot Prostaglandin (PG¥9y) and Location cn
Pregnancy Recte (%) in Dairy Cows

Group

PCFy,-A1  DGFy,- AT at
Locaticn Control at estrus 72 & 90 nrs.
Kalamazoo, Mich. 56 38 59
Michigan S:tate Univ. 62 90 79
Louisiana State Univ. 48 39 65
Univ. of Ilorida 55 32 33
Pooled 7. 53 52 56
Number of cows 122 69 86

There was no sigaificant interaction betwcen lccation and treatment
so the data could be combined for analysis. The authors concluded that
fertility in the Prostaplandin treated groups was similar to the control
cows and that a timed insemination may be possible.

A cooperative cxperiment in Florida with beef heifers and cows using
Prostaglandin (PGF, ) and a Gonadotrophin Relcasing Hormone (GnRH) was
conducted by "r. M. J. Vields and coworkers in 1974 at the Brooksville
Station and 2 locations in Gainesville. Females that had heen in heat
and were at least 7 days since heat were randomly allotted to one of the
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3 following groups, table 7. Group 1 were control females inseminated
at the beginning of heat during a 25 day period, group 2 were females
injected subcutaneously with 30 mg PGFy, + 100 nug GnRH 48 hours post
PGF,, and AL 63 hours post FGFpy: group 2 were females injected with
30 mg PGFy, with AI at beginning of heat period.

Table 7. Effect of PGan and GnRH on Heat Control and Pregnancy

Heat within Interval
No. ¥ 7 days post treat to
Group No. assigned PGFoa heat 7% Pregnant
No. % (hrs.)
1 76 - - - 36
2 65 27 42 59 22
3 72 53 74 77 24

The percent of cows synchronized was significantly uigher in group
3 (PGFyy) compared to group 2 (PGFy, + GnRH). Also, the pregnancy percent
was significantly higher in the group 1 (Control) cows vs. the treated
cows in groups 2 and 3.

When using Prostaglandin to control heat it will pe necessary to
check heat for a 5-day period previous to injections so those cows in
heat during this period are not treated. You could inject that group
one week later and have effective heat control.

Summary

Synchronization of heat in cows has been done successfully under
experimental conditions using injections, subcutaneous implants and oral
feeding of various hormones. Some of the materials that have been used
are progesterone, 6u methyl-17a acetoprogesterone called MAP, Dihydroxy-
progesterone acetophenide callcd DHPA, Noretiandrolone and Prostaglandin.

In several cxperiments 80 to 907 of the treated females have been
synchronized within a 2 to 5 day period but the fertility at the controlled
heat following trcatment is usually reduced from 20 to 30% below the non-
treated females. However, this is a temporary situatien and fertility at
the second heat following treatment is as high or slightly higher chan
control females,

One of the rccent materials, Prostaglandin appecars to have a possi-
bility of controlling heat without the usual reduction in fertility at
the first heat after treatment. However, it can only be used in cows
5 days and later in the estrous cycle. Also, approval from the Food &
Drug Administration has not been obtained so it is still not available
for commercial use. I would conclude by saving that heat control is
still in the cxperimental stage and cannot be recommended for commercial
producers. Also, there is some hope that in the futurec timed insemi-
nations can be made in cows following a prostaglaudin injection and a
Gonadotrophin Releasing Hormone.
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PRESENT STATUS ON THE CAUSE OF WEAK CALVES AT BIRTH

by
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A condition in cattle where neonatal (newborn) calves are so weak they
cannot stand at birth to nurse has been referred to as Weak Calf Syndrome
(WCS). This problem has been observed in most straightbred Brahman herds
throughout the Gulf Coastal area of the United States, in Central and South
America and in Africa. WCS also has been observed in cattle herds (beef
and dairy) in the Northwestern United States. There is some evidence, how-
ever, that WCS obscrved in the lorthwestern United States is different from
WCS obscrved in Brabman calves.

Several factors can cause weak calves. Among these are high levels of
inbreeding, nutrit:onal deficiency of the dam during late stages of preg-
nancy, reproductive discases, dystocia (difficult birth), hormonal and pla-
cental deficiencies and heavy infections of pathogenic organisms of young
at birth. Up to the present time, it has not been possible to suggest which
of these factors arc directly associated with WCS'in Brahman cattle, how-
ever, scveral factors arc considered suspect.

Rese arch 15 in progress at the University of Florida to study WCS in
Brahman cattle. The University of Iduho also is studying WCS in the North-
western United States in cooperation with the National Animal Disease Cen-
ter at Ames, Towa. Calf losscs up to 30 percent have been observed in many
Northwestern herds. Losses in Rrahman herds have been smaller, up to 20
percent in some years but generally ranging betwecn 5 and 15 percent.

Research at the University of Florida currently is directed toward
understanding physiological differences between normal and weak neonatal
Brahman calves. Major emphasis nas becen placed on blood characteristics.
The data collected to date are summarized in tabie 1. Similar information
obtained on normal (no weak calves observed) crossbred calves (7/€ Brabhman-
1/8 British) al<o is presented. Birth weight, rectal temperature, pulse
rate, a blood sample and rectal swab was taken on calves within 12 hours
after birth, and within 6 hours after birth on most cailves. Calving pas-
tures were checked three times daily, in early morning, noon and late after-
noon.

Woak Brahman calves toended to be smaller, have a lower pulse rate,
slightly elevated temperature and exhibit no vigor at the time they were ob-
served. Most weak calves would not respond to assistance to stand. Rectal
svvab samples did not indicate a presence of unusual bacteria or microorgan-
isms. This more or less suggests that intrauterine subclinical infections
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are not present in the cow. Blood parametor estimates gave no abnormal
values, howcver there was evidence that weak calves may be more dchy-
drated as shown by higher packed cel! volume values and possibly are more
stressed as indicated by higher corticord hormone levels. All calves ap-
peared to have normal blood sugar levels. Protein level in the bloed of
weak calves may indicate a slight deficiency in this area and could sug-
gest inadequate protein consumption by the cow during the last trimester
of pregnancy.

Inbreeding coecfficients were computed on normal and weak neonatal Brah-
man calves. No association between inbreoding level and incidence of weak
calf was found. IlHowever, inbreeding levels were not greater than 6.25 per-
cent and could explain why no association was found. Even though no asso-
ciation was found in thesc data, sufficient experimental evidonce in all
species exist to suggest that birth weight and viger or swmrvivabilitv of
young decreases with increasing levels of rrbreeding.  Animal geneticists
familiar with develcopment of Brahman chattle in the U.S. speculate that in-
breeding in the Breod in general is high, perhaps as much as 25 percont.
This would suggest that part of the problem could be the decreased vigor
in offspring as a result of high levels of inbrecding.

Work in the Northwostern U.S. has shown that jrotein intake of the
cow during the last 90 diwys of oreynincy strongly influences the incadence
of WCS (Bull, 197.4). The amportance of protean intake ~f the female on
vigor and lcarnaing ahility of laboratcory animad- 1s well documented
(Levitsky and RBarnes, 1973). Tt is al o well known that most (two-thirds)
of fetal growth occurs Jduring the last 20 days of pregnancy (Brody, 1945).
This growth is mostly tissues composed of protéin .nd mincrals. The
stress of growth of young cows, - coupled with the need for nutricuts by
the developing fotus, may result in a nutrient deficicncy that would make
the doveloping, fotus susceptible to WCS. Noroal growth of a fetus is
shown in Fiqurr 1,

A ealf weak at birth generally does not nurse during Lhe first 24
hours, unless given assistance. T a calf docs not obtain colustrum be-
fore 14 hours of ayge, it docs not absorb goarma ¢lobulins, or antibody pro-
teins, apd i1s not resistant to infecti-ns from numerous viruses, such as
Bovine Virus Diarrhea (RYD), Infectiou. Bovine Phinotracheitis (IBR), Para-
influcnza-3-virus (PL3) s wrll as others (Krune, 1970). It is possible
that all colustrum cdors aot contain these antibodics.  This depends upon
whether or not the cow ig immunc to the discasce.

A survey of Brahman breeders in the U.S. has revealed that culling
sires as well asn cow, which produced weak calves has tended to reduce and
in somr ranches climinate the incidence of weak calves. This suggests that
some genetic variation may be present which i1 asgociated with the inci-
dence of WCS. Suffacient data are not available in our Experimental Sta-
tion herds to assess this consider.tion. Other evidence in private herds
has shown that corta'n sires tend to cirve more weak calves than others,
thus supporting the idea of genetic association.

wgen though WCS observed in the Northwest may not be closcly associa-
ted with WCS in Brahman cattle, results from their research could be help-
ful in understanding WCS in Brahman cattle.  Bull (1974) reported that
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protein intake of the cow herd during the last trimester of pregnancy was
negatively associated (r = -.74) with incidence of WCS. Herds with at
least 2 pounds of intake of crude protein per day {average = 2.5) per cow
had an incidence of 0.6 percent, herds with 1.5 to 2.0 pounds intake of
crude protein (average 1.8) per day per cow had an incidence of 3.4 per-
cent, and herds with less than 1.5 pounds of crude protein intake (aver-
age = 1.2) per day per cow had an incidence of 9.8 percent. As the intake
of profein dropped below 2 pounds per day, the problem steadily increased.
Discussions of private ranch problems with WCS in Brahman cattle have led
to the possibility that protein could be a factor here also. In nearly
every case, the occurance of WCS could be associated with a low quality or
lack of sufficiont winter feed, prior to calving in the spring. Ranchers
calving in the Lummcr do not have as many instances of WCS as at other
times.

Calvcs born carly (prior tc normal gestaetion length) also are weaker
at birth and usually are smaller. In general, however, there is no evidence
to suggest part of the problem is duc to early parturation.

Summary

The Weak Calf Syndrome (WCS) in Brahman cattle may be due to several
factors. The more important of thesce may be nutritional intake (protein)
of the cow prior to calving and increascd inbreeding in the breed in gen-
eral. Once a weak calf is born, other factors contribute to its continued
stress. Some ol these are cold, damp weather and lack of protection ob-
tained from colostrum for various bacterial and virus organisms. Perhaps
also important to prevention of the WCS is culling of sires and dams pro-
ducing wcak calves, assuaming some genetic influcence. Increascd survival
of weak calves 1s realized by giving colostrum to calves prior to 14 hours
of age (from its mothcr or another cow) and kceping the calf warm (if cold).
Use of antibodievs 1is also recommended to help the calf fight invading or-
ganisms.
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TABLE 1. DATA ON NORMAL AND WEAK NEONATAL BRAHMAN CALVES.

Brahman Crossbred
Trait Normal Weak (Normal)
Birth weight, lbs. 66,3 62.0 66.0
Pulse rate o 136.0 118.0 142.0
Rectal temperature, F 101.5 102.5 l02.0
Packed cell volume 51.3 57.0 49.6
Blood urea nitrogen 14.2 9.7 10.3
Total protein 6.5 5.2 7.5
Albumin 2.5 2.1 2.1
Globimun 4.0 3.1 5.4
Fhosphorus 7.6 6.4 7.0
Calcium 9.8 12.1 9.7
Glucose mg$ 75.0 87.0 37.0
Corticords 42.6 67.5 38.1
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Figure 1.

Prenatal growth of calves.
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During recent years the term “Exotic" has been applied to newly intro-
duced breeds of cattle that are being tested for their utility in areas
other than that where they originated. In the United States the term is
used mostly 1in refercence to the large beef and dual purpose breeds which
originatcd in continental Europe. The term is used rather loosely, how-
ever, and some of the dairy - beef crosses and more recently introduced
Britisli breeds arc sometimes included as “Exotics".

In this discussion some of the recent information released on results
fromu crossbreeding studies involving a number of breeds will be summarized.
The breceds represented include large continental Nuropean breeds (Charolais,
Chianina, Gelbvieh, Limousin Maine-Anjou, and Simmental), British breeds
{Angus, Hercfcrd, Red Poll and South Devon), American breeds (Becfmaster
and Brangus) and dairy breeds (Brown Swiss, Holstein and Jersey). It
should be roted that becf strains of Brown Swiss and Hclstein are being
developed and that the division hetwo en beef, darry and dual purpose breeds
is becoming less discrote.  Other breeds are being tested on which data
will become avairlable 1n the near future.

The data presented will be in the nature of a progress report. Firm
conclusions will be avoided. An attempt will be made to point out what
appear to be significant trends, however.

The utility of a breed for a given' situation depends on its impact on
the cconomically i1mportant production traits. The more important charac-
teristics includy fortility, ease of calving, survival, weaning rate, growth
rate, the ability to reach marketable finish under the conditions prevailing
and carcass characrveristics acceptable to the market. To meet acceptable
standards for the above characteristics obviously requires satisfactory
adaptablility of a breed or its crosses to the conditions where it is to be
used. Thus, performance must be evaluated under vacious environments to be
most meaningiul. This is an important aspect of breed evaluation just as
it is for variety testing in plants. M breed or cross should be tested
under a variety of conditions prior to attempting broad generalizations.

Results I'rom U. §. Meat Animal Research Center

This centor (MARC) is located at Clay Center, Nebraska, and has under-
taken a compreliansive evaluation of cattle germ plasm from a wide range of
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sources. Much of the work will be carried out at Nebraska, however, coop-
erative arrangements with various states including Florida, arc being nego-
ciated to test the breeds under different environmental conditions.

Progress Report No. 1 was released in March uf 1974. Some of the
data of greatest intcrest to this group are summarirzed in tables 1 and 2.

The preweaning performance of the Fy progeny from Angus and Hereford
dams are shown in table l. The crosses of these two broeeds were combined
into onc group designated as “Britash” and are utilized as the refercnce
group in these studies. The F, proyeny of sircs of six of the large con-
tinental European breeds (Limovsin Simmental, Charolais, Gelbvieh, Maine-
Anjou and Chianina) two British brerds in addition o Heveford and Anqus
(South Devon and hed Poll) and two dairy breeds (Jersey and Brown Swiss)
were represented in the prowcaning data.  For this presentation calves
from dams 3- to 7-yeare-old only were included since J-vear-old dams are

not common in Latin America.

The preweaning performance of the Fy calves may be summarized as
follows: (1) The growth rate of surviving -alves paralleled the size of
the sire breoed, as would be anticipated. (2) The progeny of the large
breeds werc genecally heavier at birth, expericnesd move calving difficulty
and had a lower sarvival rate than calves sired by small.r breeds. (3) Con-
sidering both growth rate and calf survival, tot.l production per cow was
remarkably similar for all of the sire breceds represented in this study.

It should be pointed out, however, that results could be influenced py
breed of dam. If, for exomple, bulls of the large breeds were mated to
dams that had the ability to give birth to the Py calves without difficulty,
breeding to large bulls might increase production appreciably.  Also in
Florida, birth wrights generally are lower than those reported from Ne-
braska and calving Jifficulty is less of a problem.

The feedlot prriormance of a portion ~f the 'y progenies is shown
also in :zable 1. As witn proweaning growlh, fecdlot gains wore positively
related to aenetic saze of the sire breed. Feod conversion, however,
showed small differonces only, except for the case of the Jerscy cronsces
where feed of  1ciener was low:r than for othor hreedo.  The carcasscs from
the larger breeds were leancr and the pereent of retorl product higher
than for the cmaller breedes. In terms of cconmmics in the U. &., howcver,
the advantag: 1n yield was offset by a reduced gquality qrade for the
largeyr breeds.

Of greater significance thm prewcaning and feoldlot performance is
that of maternal performanc in the crosshred female.  This is because of
that fact that fertility and materral performance 1n the cow herd largely
determines the cconomy of the total prodiccion system. Preliminary per-
formance of crossbred females sired by dirfc.ent breeds is shown in table
2. The heifers were meted to produce 3-brecd cross calves.

Birth weights were large for all groups with South Devon cross
heifers bring lightest at 38.6 kg. Celving difficulty was frequent varying
from a low of 21.87% in Jersey cross heifers to 47.8% for the South Devon
crosses. The percent of heifers which became pregnant vanked by sire brecd
as follows: Jercey (93.1%), British (90.2%), Limousin (88.1%), Simmental
(85.1%), Charolais (84.5%) and South Devon (82.5%). Weaning performance of
calves was ot reported
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Performance of F, Crosses in Florida by
Sirc Breeds of Different Types

In the Florida study sum-arized in table 3, bulls of eight breeds
each were mated to apprcximately equal numbers of Angus, Hereford and
Brangus females. The preweaning and feedlot performance of calves re-
sulting from these crosses is summarized in table 3. Maternal perfor-
mance of the crossbred heifers is presently being evaluated.

The birth weights of the Florida calvec have been markedly lower
than those from the Nebraska study. Por the five sire breeds included
at roth locations the average birth weight was 31.8 kg in the Florida
study comparca with 40.1 kg for Nebraska. Calving Jifficulty score
was low for the P'lorida caltle with no significant differcnces between
sire breeds. Calf <urvival to weaning, however, has tended to parallel
birth weight although differences were not statiscically significant for
the numbers involved.

Weaning weights wore lowest for the British-sirced calves, interme-
diate for thc Limousin, Becfmaster and Brangus while being highest for
the Simmental, Brahman and Main-Anjou. In terms of kilograms of calf
weaned per calf horn (survival © x 205-day weight) sire breeds ranked in
the order of Brangus (204), Muin-Anjou (200), Simmental (197), Brahman
(192), Beefmaster (149), Limocsin (185) and Britizh (184). It should be
noted that the British sires produced fewer crossbred type progoeny than
other brceoeds, resulting in some bias 1n the comparison. The Brahman
crosses are the refercnece aroup in this study. Tor sires classified by
breed type, ¢alf weight weaned per calf bors was highest for the Ameri-
can breeds (197 kyg), sccond for the "Exoti." (194 kqg), third fer the
Brahman (192 kqg) and fourth for the British brecds {184 kg).

Performance of Crossbreds hy Different
Sire Brecds in Honduras

The project from which these data came s located at the Escuela
Agrico”a Pan-pamericana ncar Tegucigalpa. [t 18 conducted under the
leadership of Dr. Candelario 1os with toechnical cooperation from the
University of lorida Institute of Tropice” Agriculture. The Zebu herd
(mostly of Amcrican Brahman brecding) maintained at the school is used
as a reference (control) group. The foundation cows for forming the
crossbrod progeny groups wore predominant ly grade RBrohman and grade Santa
Gertrudis females.  Sires of three witroduced breeds, (Angus, Charolais
and Holstein) representing the British, large continental Buropean and
dairy breeds, respectively, were chosen to corbine with the Brahman in
three 2-breed r1otational crossbrecoding programs beginning with the foun-
dation cows on hand. The data presente? here came from the first gener-
ation progeny produced in this trial and include the preweaning agrowth
of the first gencration crossbred calves and the maternal poerformance of
the Fp heifoers produvcing backeross calves.  The Brahman-sired heifers
(except for purebrods) were distributed cqually to Angus, Charclais and
Holstein sires «hile daughters of these breeds all were mated te Brahman
sires. The data are summarizsod v table .

The most striking feature of the results to date is the superiox
performance of the crossbred progeny both as preweaning calves ard as
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young cows. This response is in agreement with numerous previous studies
involving Zebu-European crosses.

With reference to progeny of the "introduced" breeds results have
been in line with expsactations from what is known of the size and general
characteristics of the brecds. The growth rates of Charolais and Holstein
progenies have been similar and both exceeded that of the Angus-sired
calves. On the other hand, Angus calves have had a slightly better con-
dition score and Anqus-sired heifers have been the most fertile although
numbers are still too small to be conclusive. In terms of calf weaned
per unit of cow weight maintained, the Angus-sired females rank first
with differences being nonsignificant.

)

1]
Summary, Trends and Conclusions

Many of the characteristics of crossbreds by different sire brceds
can be predicted in advance from what is known about the breeds involved
and type of females to which they arc matnd. For example, it is axio-
matic that large sires mated to indiginous or adapted femalos will sire
faster-growing, leaner progeny than sires of smaller breeds. Associated
with this greater genetic size and growth rate, however, will be heavier
birth weights and more calving problems. Survival rate is likely to be
lowered. These responses may be influenced to some extent by specific
combining ability shape and comparative local adaptability of the cross-
bred groups becing compared. There is need, thus, for breed comparisons
to sort out the brtter combinations for given situations. Much time and
cost could be avoided, however, by testing representatives of different
classes of breeds rathe: tnan attempting to test individual breeds from
all over the world.

The data from YNebraska has demonstrated the problems arising from
mating large bulls to cows of genetically smaller size. Calving diffi-
culty (requiring assistance of some type) averaged 104 comparcd with 5%
in other matings. Death loss at or near birth for the two groups averaged
5.4% and 1.7%, respectively. Gain in the feedlot in Fy cross calves
paralleled size of sire brced. Feed conversion was similar for all groups
except Jersey crosses where feed requirement was slightly higher. Limited
data from the Florida study likewise showed only small differcnces in feed
conversion. 1In both trials the preogeny of the large sire brecds preduced
leaner carcasses. This attribute could be an asset or detriment depending
on market demands and quality of feed available for growing and finishing
cattle. It should be recoygnized that a genetic tendency toward cxcessive
leanness may be a disadvantage in finishing cattle on roughage because of

he longer period required to finish leancr cattle to a marketable con-
dition and the impact of condition on % bone in the carcass. The world
market will almost certainly discriminate against too much leanness as

well as against too much fat.

The most important charcteristic in evaluating breeds and their
crosses is that of maternal performance, especially in the 2-4 year old
cows. Data of this kind are still too limited to establish definite
trerds. The Nebraska study shows a high rate of calving difficulty in
F,; females mated to produce 3-breed cross calves. In the Honduras study,
crossbred heifers entered into rotational backerossing programs have
expericnced negligible calving problems. UNWumbers are too small, however,
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to be conclusive at this time. Also, it is recalled that the Honduras
heifers all had an undercurrent of Zepu breeding which appears to reduce
calving problems as compared with the European and British breeds. Fur-
thermore, birth weights in the southcastern United States and Latin Amer-
ica appear to be lower than for central United States and Canada.

For total production to weaning, data were available only from the
Honduras Project. Considering both weaning rate and weaning weights,
total annual production per cow has been almost identical for young cross-
bred females sired by Brahman, Angus, Charolais and Holstein sires.



Table 1. Summary of Preweaning and Feedlot Performance of Eleven Different F) Crosses in the Nebraska Study.
Data siown include progeny from 3- to 7-year-old dams only.

Sire-breed Calving Died at or Birth Adj. 205- Daily gain Adj. final Feed Carcass  Retail
of progeny difficulty near birth weight day weight on feed weight efficiency quality product
) % kg kg kg kg TDN/gain grade 3
Cycle 1
British 6.8 0.5 37.0 216 1.06 473 6.75 11.9 65.1
Jersey 1.2 2.5 33.1 205 0.99 447 7.07 11.7 65.1
South Devon 17.3 4.1 38.9 217 1.12 484 6.73 11.8 66.2
Limousin 12.6 4.1 39.2 219 1.05 480 6.56 10.7 69.8
Simmental 17.3 5.9 41.3 227 1.16 509 6.61 11.1 68.4
Charolais 24.1 8.7 41.7 229 1.17 512 6.62 11.4 69.3
Cycle 2
British 8.1 2.9 37.0 194 - - - L - -
Red Poll 3.1 1.0 37.2 195 - - - - -
Brown Swiss 9.2 1.0 40.1 205 - - - - -
Gelbvieh 11.8 4.9 39.9 209 - . - - - -
Maine-Anjou 21.7 8.0 42.7 206 - - - - -
Chianina 14.3 6.7 42.3 214 - - - - -

4-9%
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Table 2. Performance of 2- and 3-year-old F; females in the Nebraska study?2.

Breed of Number of Average Calf birth Calving Postpartum Pregnancy

Sireb matings weight weight difficulty® intervald rate®
kg kg % Days %

A orH 126 422 41.9 40.1 75 90.2

Jersey 118 364 41.9 21.8 75 93.1

South' Devon 94 440 38.6 47.8 70 82.5

Limousin 123 438 44.4 33.9 70 88.1

Simmental 128 448 41.9 42.5 71 85.1

Charolais 107 477 42.5 37.4 74 84.5

a .

Abstracted from Report No. 1 (ARS-NC-13) Germ Plasm Evaluation Program.
March, 1974.

Each group of F; heifers contained approximately equal numbers from Angus and
Hereford dams.

Required assistance.
Interval to first estrus.

In parous heifers.



ZTable‘B.a Preliminary summary of performance of Fy crosses in Florida by sire breeds of different tybéé.a

Sire Preweaning Performance Feedlot Performance

Breed . Birth Calf Adj. 205- Condition Daily Feed Cercass Estimated
of Flb wt., kg surv. % day wt., kg score® gain, kg efficiency® graded vield, &€
Angus and

Hereford combined 27.7 94.6 195 9.2 1.27 671 11.9 47.2
Brangus 28.1 95.3 214 9.9 1.09 710 10.8 48.5
Beefmaster 31.3 89.5 211 9.4 1.34 658 10.9 49.0
Brahman 33.6 £...8 226 10.0 1.25 701 11,1 48.4
Limousin 32.7 89.2 207 8.7 1.21 660 10.1 50.7
Maine-Anjou 34.0 88.3 . 227 9.2 1.38 €77 11:6 49.8
Simmental 32.7 87.1 . 226 9.6 1.40 680 1122 50.3
Average by breed type: ,;

British 27.7 94.6 195 9.2 1.27 671 11.9° 47.2
Americarn 29.7 92.4 213 9.6 1.22 684 10;8 47.8
Zebu 33.6 84.8 226 10.0 1.25 701 11.1 48.4
Exotic 33.1 88.2 220 9.1 1.33 672 11.0 50.3

a . .
Preweaning data were from a2 total of matings over a three-year period at the Belle Glade station.
Feedlot data represent one year only.

Each sire was mated to approximately equal numbers of Angus, Brangus and Hereford dams.
CFeed required per 100 units of gain.

Scores of 8, 9, 10, 11 and 12 = high standard, low good, high good and low choice, respectively.

eClosely trimmed boneless cuts.

q-8%



Table 4. Preweaning and Maternal Ferformance of Crossbreds by Different Sire Breeds in Hondurasa.

Breed No. of Percent Percent Percent weaning Weaning Adj. 205 Condition
group matings pregnant survival weaned age, days wt. kg wt. kg scocsc
Preweaning Performance (1972-1974)

Purebred

Brahman 109 86 20 78 240 198 176 9.7

Brahman

crosses 229 89 94 84 247 221 198 9.7

Angus

Ccross 93 92 97 89 255 217 188 10.3

Charolais

cross 89 a0 97 87 250 221 196 10.0

Holstein

Cross 90 85 97 82 257 233 203 9.0
Maternal Performance of Young Cows (1973-1974})

Purebred

Brahman 70 81 89 72 232 196 179 10.0

Brahman : ’

crosses 210 82 95 78 249 230 205 1X.0

Angus

cross 43 106 92 92 261 218 194 10.0

Charolais )

cross 53 92 92 85 248 241 210 11.0

Holstein

cross 44 82 94 77 243 239 225 10.0

qpata through courtesy of Dr. Candelario Rios, Escuela Agricola Panamericari, Tegucigalpa.

g-6%
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Introduction

Reproduction in cattle is the single rost impo-tant factor a fectine
"Percent Calf Crop" 2!, thereby, determining the _vofita 1{itv of a cor-
calf prorran. llapry cattlceman todav norraliv have hielh calt crop vrrcert=
ages, but there is still room for imvrover evt, even ip those Ferds vith
greater than 90°., ihis is particularlv true vith tiic advent ¢ rultiple
births, sexcd serci, frozen erhryos ant non uwreical embryvo trensfers.  In
19074, there wera 1,202,000 Leet covs in Flor:do, a 137 increase over 1973,
Hovrever, f~r all of the state there v, oodv 2 7270 ¢alf crop.  Ayoroxi-
rately /4 of cur ciwn are not contritutic~ (o tic dincome of the catilemen.
A 107 increase fn ot . porcont calf crop to 07 wonld mean for the state,
ar increase ir rross income of 128,200 c.lves, aveceeineg $160 per he o or

$20,512,0060 per vear,
The impact of the percent calf crop harvested on the nct return te
a cov--calf operat, n can be scen in Tahle 1. #s the percent calf crop

declines, cost o calf increcses ane retern ~er colf decroases,

"able 1. Tnfluence »f Percent Calf Crop or Cost and “otvrm Tor Calf

Percent Cost i.turn per Calf
Calf Crop per Calf* 500 1" 4075 1h
100 $110 S0 LA
90 122 77 38
80 138 62 27
70 157 43 2
60 163 17 =23

*These flgures hored on a market price of 40¢ per pound and a cow
operating cost of $110.00 per ycar.

These figure: will fluctuate between individual operations, nonethelcess,
they are indicative of how a roduction in calf crop will Jctvrer net returns,
The 10% drop frorm 1M to 907 in calf crop wveaned Increases Lhe cost of cach
calf weoned by $17 and reduces at the same time the protit from cach eatf
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by $12. MNote the influence of weaning weiphts on return per calf. An
incrcase of 100 1bs, per calf weaned has a dramatic effect on net returns,
i.e., 590 versus $50. However, manasement practices desisned to jncrease
weaning wveights an!, thereby, net returns have a minimal effect when
working vith a Jow percent calf crop. Under thesc conditions, return per
calf declines precipitousty along with the number of (alves morketed. Fxe
trapolatin~e these fipures to a 200 cow herd 1 decline from a 100 to an

80Z calf crop weaned results in a loss of $8,000 profit un 500 1b. calves:

$ 110 Cost %o walntain each open cow
+$ 90 Cost in profit {rom each open cow
$ 200
Z 40 No. of calves lost due tn 20% reduction
in calves veaned for 200 head
$8,000 Profit loss

Expressed in a different context, an open cow consuras the profit of one
weaned calf, i.e., each calf ecarning $90 profit poes to recover the $110
cost to maintain each cow not calving.

Weanine 400 1b, instead of 500 1lb, calves at thesc prices with a 07
calf crop will cost $23 per calf just tu stav in the cot husiness. Theo-
retically, if you weaned a 1007 calf crop 2t 400 1lb. rather than at 500 1b,
weaning weichts, the 100 1b, reduction in weaning weight would have cost
you $8,000 for a 200 cov herd.

$ 90 Profit from 500 1b,
- calves at 1007 weaning
$ 50 Profit from 400 1b,
calves at 1007 vcaning
$ 40 Loss in profit
X 200 200 cow herd
$8,000

Weaning 400 1lb. calves rather than 500 1b. calves coupled with a 20% re-
duction in calf crop on a 200 cow herd would result in a loss of potential

profit of $14,400

$ 8,000 Loss due to 80Y calf crop
+ 6,400 Wean 160 calves at 400 1k,
$14,400 Potential profit loss on 200 hd. herd

These figures may not apply to your operation particulorly if you are
operating above an 80% calf crop and weaning hcavier than 400 1lbh. calves,
Fluctuating prices will also influence these figures of loss and prefit,
however, the concept of this prefit loss applies to every eperation.

It is the purpose of this report to: (1) Identify the calf losses
contributing to less than a 100% calf crop and the reasons for less than
a 500 1b. weanin~ weight from a reproductive vantare point and (2) To
offer alternatives in management, whereby, adjustments for individual
operations should yield an improvement in reproduction and relief from

these losses.
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Identification of Calf Losses

Various factors Influencing the perceat calf crop harvested compiled
from the Beef Cattle Fxperiment Station at Brooksville and the Beef Research
Unit at Cainesville from 195t to 1973 arce shown in Table 2. Tt is clearly
demonstrated that the rost sicuiiicant factor contributing to a reduction
in calves weaned was the 217 of the cows that failed to become pregnant.
Other factors negatively influcncing ¥ calf crop harvested accounted for
ornly 5,87 of the failures,

Table 2. Factors Influencing the % Calf Crop Harvested#®

Factors
Cows open at palpation {pregnancy failure) 1,961 21.27
Calves lost during gestation (Palpation to
calving) 79 87
Calves lost at birth 191 2.17
Calves lost during first 4 days postpartum 80 9%
Calves lost 4 days following birth to weaningp 190 2.07%
Calves weanad 6,756
Total Possible Calves: 9,257
7 Calf Crop Horvvested: 73.0%

*Data compiled from the Beef Rescarch Unit at Cainesville and the Eeef
Cattle Experiment Station {(USDA) at Brooksville {rom 1951 to 1673.

The largest proporti-m of thasc losses have buen <houn to oceur in
the first calf heifer irreqardiess of whether she was two or three years of
age. This was cleorly shovn hire in Flerida where it wos reported the
greatest loss due to lack of presnancy was in the first call heifer.
Figure 1 shows initially that heifers have a cemparatle nrepgnancy rate to
the more miturc cows, however, follovine their first call the percunt prepn-
nancy declined from the mid nineties fo the low ciphtics. This is shown
to carry over into the 3rd breoding season. most lilelv resulting from the
heifer in manv caser hovine been bred the vory last of the second breeding
season, calvin~ lat: and thus cempletely rioning the third breedine season.
After the heifers r cover from thnre first tve colving experiences as a
aroup, they continue to Inerease in reproductive efficieney, particularly
if a strick culline propram is ohserved,

Figure 1. Effect of Age on Prepnancy Rate* ~ (Crockett, 1973)

100 __
90 - ™
g0 4
70 —+

60 -1

50

1 2 3 4 5 6 7 8 9
Years of Age
*Breeding heifers to calve at 2 years of age
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The primary reason for this low reproduction in vounp heifers is
inadequate nutrition following weaning, especilally during the winter
period so adequate prowth and puberty arc not attained. If growth is not
attained at this time, the heifer will attempt to pain it during the
course of nursing her first calf. This is compounded by the need for
the nutritional level to be maintained for the postpartum nursing cov to
recycle and breed during the subsequent short breeding season. These
additional nutritional requirements are necessary for this first calf hei-
fer to perform all of the body functions of a mature cow such as nursing,
while at the same time maintaining growth., Thig problem is further com-
pounded by the fact that the heifer may be shedding incisor teeth and
has a limited capacity for grazing.

Wiltbank (1969) reported that these demands on the first calf heifer
two to three years of age rosulted in their coming into hent 20 to 30
days later than the ror. mature covs. This is seen in Tahle 3 wvhere 902
of the older -ows were in heut by day 70 postpartum versus only 657 of
the anima’s 2 o 3 years of age. It wvas 107 davs folloving calving
before 907 of the 2 and 3 vear olds were in hent.

Table 3. Percent Cows in Heat at Varying Intervals Following Calving
(Wilthank, 1969)

Days After Calving

Age of Cow 40 50 60 70 80 90 in0 110

7 A 7 p4 % % 7 /3
4 years or older 55 70 80 a0 a0 95 1.00 100
2-3 years old 15 30 40 65 80 30 90 90

This data has shown the nmajor portion of our Jlosses (217) occurred
in the cow that was open at palpation following the hreeding season. The
greatest percentage of this happened in the first calf heifer in her
failing to rebreed the second and third breeding season irregardless of
vhether she was 2 or 3 years of age.

Suppestions for Changes in Management
Providing Possible Relief From These Open Cow lLosscs

Factors Determining Puberty in Heifers

In the future, more hecifers are going to be bred at 1 year of age to
calve at 2 years of age to take advantage of the 1 to 1.3 calf increase
in lifetime production. This is, of course, provided the heifer rebreeds
her second and third breeding season. This calls for baving the heifer
reach puberty and conceiving at an early ape and preventing the decline
in pregnancy rate following the first calvine. In most all cases, the
following suggestions will apply whether heifers are to be bred to calve
at 2 or 3 years of age. Table 4 shows the effect of nutrition on first

expression of estrus in heifers.
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Table 4. Age of Tuberty {n Heifers on Two Levels of Nutrition
(Bellows, 1967)

Feeding Percent in heat by
Regime Months: 11 12 13 14 15 16 17
Low Level
Angus 0 0 0 33 82 90 100
Hereford 0 11 22 33 38 50 100
Crossbred 0 0 12 68 85 100 100
High Level
Angus 0 33 58 100 100 100 100
Hereford 0 12 50 100 100 100 100
Crossbred 0 18 76 94 94 100 100

These heifers, followirg weaning, werc vintered on a low level feeding
regime to gain .8 1b./day and a high level of 1.6 1b. daily gain. 1In

this particular group of heifers breeding at 14 months of age would

have resulted in a disastrous pregnoncy rate for the low level feeding
regime subgroup since only 33% of thesc helfers had cvecled at that

time. Whereas, in the high lovel, feeding reglime 1007 of the heifers

were in heat by 14 months of ape. This vividlv polnts out the need for
adequate nutrition fur voung neifera to cvele at an early ape. It is
interesting to note the crosshreds cveled earlier and responded more
favorably on the low level of nutrition than the purebreds. This was par-
tially due tn the effect of heterosis on weight gains resulting in heavier
weights for the crossbreds. The probable reason for the delaved estrus

or puberty in the group o1 the low level of nutrition was these heifers
hadn't attaincd the —eipght of the heifers cn the high Jevel. Available
information indicates that heifers don't resch puberty until they have
sufficient weipht or szen In Table 5,

Table 5. Weilght at Which Helfers Reached Puberty (Wiltbank, 1972)

Pcrcent in Veat Before

Breed 500 1b 550 1h 600 1h £50 1L 700 1b 750 1b
Angus 8 44 72 R S 1n0
Hereford 0 0 27 50 62 6o
Crossbred 0 18 43 68 78 93

Few heifers reached puberty prior to attaining 600 1b, weiphts and a
650 1b. weight vas necessary for at least 507 of the heifers to have reached
puberty in these breeds. Thus, ape alonc may not he as adequate an indlcator
for breeding heifers as a combination of weisht and ape. Tt would be pru-
dent not to breed animals at a light weisht since any advantage is often
costly in terms of calves and possibly heifers lost.
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Information of this type is incomplete for the more recent imports
although from preliminary data it appears breedine to an "exotic'" bull
does not drastlcally chaige the time at which puberty is reached,

Breeding helfers to calve at two vears of age offers the added
advantage of initiating « sclection program for cacly marurity and more
efficient producers coupled with a rapid growth rate. The late maturlng
slow growing animal will be eliminated due to their inability to breed in
a short calving season. However, Initially in this type of earlier breed-
ing program, a larger number of heifers will te needed due to the diffi-
culty of selecting at weaning, helfers which vill cycle early. Cull only
the tail end heifers at weanlng. There will be a mood market for the open
yearling heifers.

Breeding Heifers 20 Daves Earlier Than the Cow
Herd and a Shortened Breedine Season

It is imperative that cattlemen operate rith a short breeding season
if advantage i1s to be taken of the technoiorical idcas being offered nov
and in the future. Producers should be operatine with at least a 90 to
120 day breedins; season. llowever, if a pcoducer .s operating on a year
round basis and prefers having marketable anirzls vear round, this should
be altered to two controlled brecding scasons a year., UPowever, 1t must be
rerembered that in every operation, there is a single date at which calves
born at that time will make their hest gains. Calves born ecarlier vill not
necessarily have heavier weilghts even though they are older and cectainly
younger calves will not wedeh as much as thcse born at the optimal time of
calving, A short breeding sezson will allow an operation to tale advantage
of thelr optimal calving time for weaning heavler calves. Temember, we are
not selling 205-day welghts,

Actually, th»~r is data that indicates the need for operating on a
42-day breedinn scacon (2 estrous cycles). A breeding season longer than
90 days In many cosces is futile both In that cows conceiving after this
time are few and have a tendoncy toward feilure to settle the next year.
In addition, these cows vean light calves. Thus, it would be better to
replaece this animal with 2 mor. productive me.

There are two ways to counteract the serious losses occurring in first
calf heifers. Tirst, start the heifers early cnouph their first breeding
season so as to give them time to "mend” and rebreed following their first
calf and second, provide an adequate nutritional program, particularly for
the postpartum animal. Younger animals take lonrer to return to estrus
following calving than the more waturc cows, in fact, on an averapge 20 to
30 days longer (Table 3). If we are goine o breed in a short breeding
season of 42 days, the cows rust have a 45 day postpartum period prior to
the start of the breeding season for 907 of the cows to bhe in heat during
the breeding scason. The same treatment for the younger animals would leave
only 80% in heat by the end of a 42 day brceding season. lowever, breeding
the heifers 20 days earlier than the cow herd should achieve 907 cycling
by the end of the breeding season (Table 3). This is not always the case
and 1if difficulties are still encountered in getting these heifers to
cycle their second breeding secason, consideration may be given to early
weaning of the calves at 30 days of age.
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Early weaning of calves removes the stress of lactation enabling nutrients
to be used for growth and reproduction. This may be particularly advanta-
geous during times of extreme envirommental stress, i.e., drought, hard
winters and hurricanes.

One of the best waye to assuve ia reproductively sound herd of cattle
is by startinc the heifers calving 20 days earlier than the cows. In
Florida cattle tend to have a longer than a 12-month calving interval. If
the cow is pregnant 285 days, this leaves only 80 days to rebreed and at
least 50 days of this vill be used to involute the reproductive tract.
This leaves just 30 days for the animal to rebreed and calve every 12
months.

Schedule for Calving Annually

& 355 days S
Pregnancy
¢ — 285 days >
Breeding*
& 80 days >
Anestrus Cycling
&——— 50 days 5 &30 days—

%Cow must rebreed in an 80 day period to keep from calving later each year
she is in the hexd.

Most cows, however, take longer than 80 days to rebreed. If the cow
was bred late the first breeding season, subsequent breeding will even-
tually lead to the first postpartum estrus occurring after the short breed-
ing season. Breeding heifers early the firet breeding will help maintain
the animal in the herd for a longer period of time rather than losing her
at an early age due -¢ a longer thap 12-month calving interval.

In ‘Table 6, it can be seen that heifers bred early did in fact continue
to breed earlier and maintain hipher reproduction rates during subsequent
ghort breeding seasris.

Table 5. Influence of Tarly Breeding of Heifers on Subsequert Reproduction
(I'iltbank, 1972)

Heifers Bred Heifers Bred
in Heat After 45 Farlier Than Same Time as
Days of Breeding Cove Cows Differences
2nd year 100% 957 7
3rd year 1007 937% 7%
4th year 100% 947 6%
Pregnant after 45
days of Breeding
2nd year 747 517 23%
3rd year 90% 807 107

4btn year 947 797. 157
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Helfers bred 20 days earlier than heifers bred the same time asg the cow
herd resulted in only a small percentage increase in these animals show-
ing estrus during the 45 day breeding season for the three years following
the first breeding. The pregnancy rate, however, of the narly bred heifers
the 2nd year of 747 versus 51% for heifers bred later. This 23% increase
in pregnancy rate the 2nd breeding scanon followed by 10 and 157 the third
and fourth year clearly demonstrates the advantage of breeding heifers
early.

An explanation for such large differences in pregnancy rate in view of
the fact there was little difference in percent animals showing heat could
possibly be the heifers, bred at the sane time as the cows, actually came
in heat toward the latter part of the breeding season. Table 7 indicates
cows bred on {irst estrus or soon thcreafter are not as fertile as cows
that have a longer time to '"mend" following calving. The heifers bred 20
days early had 20 days longer for involution of the uterus and this is
reflected ir the increased pregnancy rate.

Table 7. Time of Calving and Corception Rate (Wilthank, 1972)

Ave, Yo. Days Cous Conceiving
Calving to Start on
of Breeding First Service
February 10 - March 1 70 days 627
March 2 - March 21 50 days 587
March 22 ~ April 10 30 days 337
April 11 - lay i 10 days 337

Table 7 demonstrates that animals having a shorter interval from
calving to start of breeding have a lower pregnancy rate on first service
versus those having a longer interval from calving to start of breeding,

33 versus 62%, respcctlvely. This reflects that the first estrus following
calving is less fertile than subsequent heats., This may be particularly
true in the case of first calf helfers where a Jemand 1s made by the pro-
cesses of growth and lactatdion.

It is clearly shown breedine helfers early improves reprnduction but
there is also another economical advantage, That is cows bred early in
the breeding season wean heavier weighing calves when there is a single
date for weaning.

Figure 2 shows the further into the breeding secason the cow progresses
unbred the lighter the calf she weans. Cows bred the firgt 20 days of an
80 day brecding scason produced nearly 100 pounds more calf than those
calves produced from breedings the last 20 days. !ach 21 days a cow is in
the breeding herd is not bred, she 1s cutting into the profit. Weaning
calves later and later to make up for the mismanagement of late calvings is
not the answer. It is a poor substitute to trade the quality spring growth
for the low quality mature fall grass. It will certainly be reflected in
the performance of the calves. This 1s just the obvious part of the picture,
for the loss is mapnified next year when the late calving cous do not
rebreed., This is the result of the short interval from the time the calf
is born until the next breeding season. An opcration weaning 400 1lb. calves
rather than 500 1b. calves could have been the result of a larpge number of
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cows breedhg late in the breeding season.

Figure 2. Effect of Time of Sreeding Upon Subsequent Average Weaning Weight
of Calves (Burns, 1973)
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Time Cow Conceived From Start of Rreeding Season

The best approach to having the cow herd calve early is to start the
heifers carly as reported z2bove. In addition, an adecuate nutrition pro-
gram is necessary particularly for the younn postpartum cow,

incrzae:d Concention in the Postpartum
Zouw ith Adequate Yutrition

Mutrition has a two fold ecffect on achieving pregnancy in the postpar-
tum cow. First, sufficlent levels are necessary for animals te cycle and
gecond, there is the additional requirement for waintaining pregnancy in
the early stages. ioth effects as shown by the influence of feeding prior
to and following calving arce seen in Table 0.

Table 8. Influence of Imergy on Peproduction in Mature Hereford Cows
(iltkank, 1972)

Level of TD! (Encrgy)

{1bs) 7 7 cows %
Before Al ter Pregnancy Showed Conception on
Calving Calvine No. Cows in 90 days No Heat First Service
Mod, 9 Hod. 16 21 95 0 67
Hod, 9 Low 8 22 72 14 42
Low 4.5 Mod, 16 20 95 5 65
Low 4.5 Tow 8 20 20 : 70 33

Hoderate versus low levels of TDN before and after calving and combina-
tions thereof showed the level of TDM following calving had the greatest
influence on pregnancy rate during a 90 day brecding season. In this case,
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95% were pregnant when fed 16 1bs. TDN following calving irregardless of
the level of feeding prior to calving. Thus, cows should be in the
gaining s:ate (0.5 1b./day) during the breeding season. TIven though cows
showed heat in the froup receiving moderate levels of nutrition before

and low lewvels aiftor ralving the percent conception on first service was
much lover, 42% versus 677 for those on moderate levels of THDMN. In ad-
dition, those animals fn estrus and having a lovered conception rate on
first service dnving the 90 day breedins, season no doubt started cyeling
later resultiry in a less rertile estrus than those cycling at an earlier
postpartum stage. This chart, however, can be nisleading just as some
cattlemen mislead themselves for in the group achieving a 95% pregnancy

in 90 days following a lov-moderate level of nutrition, these calves

were bora later in thc calvine seacon resulting in less pounds of harvest-
able beef than in the moderate-moderate proup which also had a 95% concep-

tion rate in 90 Toves Thus, adequate nutritional levels prior to calvineg
Were necescacy for carly breeding and heavier calves. When low levels
of enerpy voro {rd throughout the experiment only 207 of tne cows became

pregnant due to /67 of the animals never shoving a postpartun estrus.
Feeding postpo rtur cows Jevels of energy necessary {or conception early
in the breeding season is f0ing to have the add.d advantage of providing
more nutrients for tliz nursing calf and thus, apain more harvestable beef,

The price~cost squecze wmakes 1t inperative to look for alternatives
in feeding cittle during the vinter following weanine or calving., 1In
Florida, onec rossibility is the grazine of white duteh clover and prass
combinations where ¢he solii and moisture conditions permit. The primary
advantage of the clover-grass combination was the 82 versus 457 pregnancy
rate in the lactating cows ard was further reflected i the interval from
calving to first heat of 72 versus 90 days. Due to the noisture require~
ments for clover, it may he that winter erazing of annuals, i.e., rve or
oats would prcvide the same favorable results. Adequate research data on

this is unavailal lec.

Table 9. A Comparison of Reproduction in Commercial Cows on Clover~Grass
Versus Grass Pastures (arnick, 1969)

Criteria Clover-Grass Grass
Acres per cou 1.33 2.00
7 pregnant, lactating 82 48
% pregnant, non-lactating 100 93
% weaning, all cows 84 64
Interval calving to first heat, days 72 on

Dr. Varnick further reported winter prazing of heifers on a clover-grass
combination resulted in just as favorable un increase in reproduction as
supplementation with cotton seed meal. This is particularly significent

with the cxorbitant cost of feed.

There was little difference in pregnancy rate for the non-lactating cow
whether she was on clover-prass or pangolagrass alone. This suggests that
under adverse conditions (i.e., drought) or an environment that prevents
a high pregnancy rate, carly weaning of calves vill possibly improve repro-
duction. It must be emphasized that carly veaning is suggested only as a
temporary measurc., The cause of a low pregnancy rate should be dealt with
dircctly to enable the producers to take advantagce of the favorable environ-

ment in the Southeast for weaning heavier calves.
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Improved Reproduction by Culling Open Cows

Cows should be ellminated from the herd if they fail to conceive during
a short breedine scason. Warnick and Koger in their classical work with
native cattle purchased in Scuth Florida demonstrated the effectiveness of
removing open cows from the cow herd on subsequent reproductive performance

(Table 10).

Table 10. Effect of Culling Open Cows on Subsequent Reproduction of the
Cow Herd (Koger, 1973)

Year 7 Prepnant Weaning Velght (1bs)
1953 44 350
1954 55 415
1955 82 432
1956 86 428
1957 88 431
1958 88 422
1959 92 406
1960 to 1964 94 508

This has becn consistently repeated in commercial herds with the same
benaficial results lio doubt a great deal of the advantage in culling open
cows is the increcased nutrition available to the prernant cous. It must be
emphasized that if managerent is lax, the cov will not have an opportunity
to express her neunctic ability to reproduce. Selection in this case apalust
open cows will not he effective. I refer you back to Table 1 for the econo-
mic importance of removing open covs, An opep cow consumes at least the
profit of one cucned cf M. Tdentifying the open cow throuph palpation 45
days followin, reuoval of the bulls will at least recover some of the cost
fncurred that year and tould provide sclection pressure for future genera-
tions against infertile suimals.

Breeding heifers cirlv and maintaining adequate nutrition should minimize
the "open cow'' problicm as reported earlier. In addition, it also appears
that the abilitv of the heifer to conceive at an early age 1s an indication
of an animal with a more efficient lifetime producticn record compared to
those animals not prepnant from the first Lreeding scason. This was verified

as seen in Tipure 3.

[ffect of Failure to Breed First Year in the Breedirg llerd on

Figure 3.
Sul;sequent Reproduction (Bellovs, 1968)
Bred at 2 Years of Age
1,589 hcifers
/‘“\
Bred Open
Average Lifetime Averapge Lifetime
% Calf Crop % Calf Crop

867% 55%
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All heifers were exposed to be hred at 2 years of ape. Heifers that
failed to breed at 2 years of age were then assigned to a group to he
bred at 3 years of age. The subsequent lifetime performance of those
breeding at 2 years was an 86% calf crop compared with a 557 calf crop
for those that were open following the first breeding season. There is
comparable data available for animals bred as yearlings to calve at two

years of age.

The tendency in these heifers that do not breed their first breeding
season 1s to retain them for the next years breeding. The alove argument
tends to invalidate this as a sound manacement policy. The eame thing
applies to keeping open cows. In many instances, these animals have
become sterlle; it 15 not a case of jurt not cycling during a short breed-
ing scason. This is belicved to be particularly true in cattle sclected
for production over a period of time. Reynolds, et. al. (1966) reported
failure of cows to breed in a 75 day spring breeding season was an indica-
tion of future poor reproductive performance for vhen open cows from the
spring brecding were subsequently rebred for 30 days in the fall only 33%
conceived.

Althouszh little is known about the hasic physiolopy of reproduction
of the cow, we do have at hand a vast array of management tools that should
make poor reproductive performance in most herds obsolete,

Summary and Recommendations

In closing, nearly 80% of losses arec identified as the animal that
failed to become pregnant. These losses cun be minimized by selecting for
those animals pregnant following removal of the bulls Ly culling open
heifers and cows. Furthermore, adequate nutrition in the form of white
dutch clover-grass combinations will result in hisbher conception rates
and heifers that reach puberty at an earlier age.

Heifers shcnld be wintcred to rain approximately 1.0 to 1 1/2 1bs.
dafly if they are to recach puberty ar 14 months and be bred as yearlings
to calve at 2 years of age. They should veigh at least 650 pounds at
breeding to minimize dystocia and loss of helifers. Select heifers to go
into the breeding herd based on their ability to become pregnant. These
heifers should be bred 20 to 30 days prior to breeding the cow herd to pive
the heifer a longer period of time to "mend" following calving and thereby
increcase her ~hances to rebreed the second breeding season. To take further
advantage of this type of nanagement shorten the txisting breedinp season
8o there will be a harvest of older calves of heavier veights at weaning.

In adapting any or all of these wanagcment programs, none are meant to
preclude the use of common cov sense.
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The Florida Beef Industry:
Dimensions and Directions

Kary Mathis
Extension Economist, Marketing
University of Florida

The drastic reversal in cattle prices and beef industry profitability
in 1974 prompted many questions. Some of these are: Have we entered a
"new era" for the grain-livestock complex in an international economy? Will
we be forced to suffer through several years of "boom and bust" price in-
stability, and the resulting risks? Can the beef industry, especially the
cow-calf sector, survive the current cost-price squeeze without permanent
damage?

These are complex questions, without simple answers, maybe with no answers
at all. But Tooking at the recent past can give us some indications about
the future. When we step back for better perspective, we can see great changes
in the beef industry in Florida and the U.S. as a whole during the past 15 years.

Beginning in 1958, cow-calf producers started increasing herds by keeping
more heifer calves and retaining cows in the breeding herd longer. iiny
other changes began to be evident then, also. Large commercial feedlots grew
up, in California and Arizcna, especially. Packing plants began to change,
both in location and method of operation.

By 1967, beef, especially the ranch and feedlot, was the "glamor industry"
of agriculture. Having recovered from the 1963-64 low price "wreck," cattle-
men were riding a bull market in all respects. What, precisely, did happen
during the past 15 years, and particularly during the last 8 or 107

Trends in the major sectors and important dimensions of the national
beef inudstry can show very cliearly how the industry develaped, and what
kind of beef production - distribution system we have today. These national
trends have affected and shaped Florida beef production, so that wnat we say
about the U.S. applies in general to Florida, also. The following discussion
of what might be called the dimensions of the beef industry will be the first
portion of my discussion, and will prepare the ground for the final section
on directions fov the future.

Dimensions of the U.S. Beef Industry

U.S. farmers and ranchers have been building their beef herds and pro-
ducing more cattle each year since 1958 (Figure 1). Florida cattlemen began
expanding about 1962, but made up for lost time by increasing cattle numbers
very rapidly (Figure 2). Notice that in both Florida and the U.S. as a whole,

a period of rapid expansion started in 1967.
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The Boom Days

Cattlemen were raising more cattle in large part because American con-

sumers had more money to spend (Figure 3).
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With greater affluence, we all

ate more beef - 87 pounds of beef and veal
for each of 173 million Americans in 1958,

soaring to 119 pounds per capita in 1974,
with 211 million consumers (Figure 4).
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Consumers, through their dollars cast in the marketplace, demanded not

”oh]y more beef, but higher grading beef.
First, we killed fewer calves (Figure 6),

in several ways.

Their demands were met (Figure 5)

feedlots instead and marketing heavy fed cattle (Figure 7).

putting them into
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FED CATTLL MARKETINGS (27 »-4TE%) Commercial feedlots (1,000 head and over
THOUSAND HEAD. - — . = —omeee o mousm HEAD - gne-time capacity) produced an ever-growing
| share of these fed cattle (Figure 8). The

IR - o2 large lots in the 16,000 head and over cate-

gory experienced marked increase, especially
foe% since 1967 (Figure 9). The 23 major feeding
states showed dramatic growth in their fed

Mmooy o < cattle output (Figures 10 and 11).
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Cow-calf producers sent feeder calves to thoce states (Figure 12) from
their ever-expanding herds (Figures 13 and 14). The beef calf crop grew at
a faster rate even than cow numbers as ranchers increased herd productivity
(Figure 15). The 1973 beef calf crop, of 1,003,000 head, was the largest
on record till then, and marked the first year Florida produced over a
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m?if?bh'béé?"éﬁﬁves. In"1974, the U. S. beef calf crop was over 40 mil]%on,
with Florida producing 1,139,000 beef calves (Figure 16).

From 1964, and particularly since 1967, everything was "fat city" for
the beef industry. Long-time cattlemen expanded herds and acreage and im-
proved pasture with every dollar they could find, whether theirs or someone
else's. Everybody jumped on the beef bonanza - the city investor who didn't
know a Charolais from a Chevrolet, and the bona fide cowman. They were all
"high rollers." The "Wall Street Wranglers" and "condominium cowboys" bid
higher and higher for the chance to own cattle, whether in tax-sheltered
Florida cow herds, Texas cattle feeding clubs or some other way - and many,
many genuine cattlemen were right in the thick of the bidding.

The buildup in cattle numbers, the restructured industry and the good
times from 1967-74 were made possible by a booming economy during most of
the period. Consumer incomes rose at an even greater rate than rising prices
(Figure 17). On the supply side of the picture, the cattle industry and indeed,

. 11 of agriculture, enjoyed ch ain,
MEDIAN FAIAILY IICOME AMD CONSUIER PRIES  gnoray and money during wost of chos. years.
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3 ATl this changed in 1973. The economy

fizzled, sagfed, stagnated and slid into
recession by 1974 (Figure 18). Along with

a ruinous inflation rate, the sick economy
took a terrific toll from consumer purchasing
power (Figure 19). A succession of bad crop
years here and around the world cut grain
supplies and used up our stocks {Figure 20).

250

200+

150

100

Figure 17 ' DISPCSABLE PERSOMNAL IRTOME®

"
-
-

40 Quorterty chonge

GEOSS NAI!OHAl PRODUU' duo to prica di. .

- FSueredr chonga in curent prices - , 20— - —jhf % F
0] 'U '.l I 1S
\ ‘ i .”HP' L l’ | .

S l

1083 prices U

wro | wn | ez | 1973 | wza®l wrs

CCNANOE ROV PAEVIOUS OUARTER TIASONAILY ADRSTID ANl AATE SALID OW DATA OF
OEPANTWINT OF COMMEACE Arasiiamany

i
%

e ]

1970 971 1972 1973 1974 1975

© CHAMDE ) ROM PREVIOUS OLARTIA  SEASPWALLY SDATTID ANWUAL RATE Figure 19
BATDON DATA OF DIPARTINT OF COMMERCE Srnitiamany

Fipurc 18

Prices for corn and other grains and feeds skyrocketed (Figure 21). Energx
prices did Tikewise (Figure 22), and so did interest rates (Figure 23).
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Suddenly last summer, the cattle business became more 1ike Russian roulatte-
with five chambers loaded and only one chance for survival, it seemed to many
cattlemen. Feeding costs were up for feedlots and production costs rose sharply
for ranchers. These jumps made themselves felt about the time the big buildup

in cattle numbers hit the market.

When beef production increases, prices go

down, and vice versa. A 10 percent change in beef production per capita re-
sults in a 15 percent change in prices in the opposite direction (Figure 24).
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This cost-price squeeze hit the feeder,
then the cow-calf man, causing them serious
losses. One cowman said he was broke worse
than a dispossessed snake - he didn't have
a pit to hiss in.

Beef Ihdustny Directions

What is 1ikely to happen to the cattle
business in the next two to three years?
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Three major factors will shape the ans' ~r to that question:
(1) Economic conditions
(2) Grain supplies, prices and feedlot profitability
(3) Cattlemens' decisions on herd liquidation

The Economy - A Rough and Rocky Road

Economic conditions are important, since they determine consumers'
incomes and purchasing power, and thus their beef buying ability and in-
clination. The rate of inflation and uremployment, the availability of
money and credit, business confidence and the genera} health of the economy
all affect consumers' food spending.

Cattlemen are likewise affected both as consumers and more particularly
as buyers of production items. Costs for major non-farm production goods -
fertilizer, feed, machinery - have risen sharply and seem destined to remain
high. The prcducer's borrowing ability will be affected by costs and supplies
of funds, and his own profits, if any.

Will the economy show any signs of recovering by mid year? Can we
bring the rate of inflation down from last year's 10 to 12 percent to 6
to 8 percent? Even that range is ruinously high, but any relief would be
a help. Can we stop the rise in unemployment and restore investors' and
consumers' confidence?

We can hope so - but I am not optimistic about much recovery before
1976. The current recession, along with continuing inflation, puts us all
in a severe wringer. 1 fear consumer demand will be depressed, which, in
combination with large beef supplies, will not be much help in improving
cattle prices. Retail prices for beef, while down some in recent months,
are substantially higher than 1970-72 levels and further dampen consumer
enthusiasm (Figure 25).
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65%ﬁh&ﬁLﬂu&&E&ﬂh&A&&LdﬂL&Au&An&&&m bushel corn to U.S. feeders.
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o o e 1 International demands to stave off
= . Starvation the need to rebuild stocks and
Figure 25 larger livestock numbers worldwide will
keep upward pressure on grain prices.
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Further, the terrific cost increases the past two years could keep farmers
from producing as much feed grain acreage as they might otherwise, with
current price levels.

We need and expect substantially greater feed grain proiuction this year
and next. The consequences of one or more short crops following the previous
three years are grim, indeed. Assuming, however, that the 1975 crop is much
larger, there should be some improvement in feeder cattle prices late this year.

Feedlot Financial Health

Expected improvement in fed cattle markets the Tirst half of 1975
should also help strengthes the feeder cattle picture. Cattle feeders lost
Targe amounts of money during 1974 and are in difficult financial straits.
Estimates by USDA for all cattle fed during 1973 and 1974 showed losses of
$300 million to $400 million each quarter from the last three months of 1973
to the third quarter 1974 (Figure 25).

CATTLE FEEDING: DEBT, EQUITY AND PROFIT The USDA study concluded:
SBILT Outstanding debl ;7 | "Although there still appears to be suf-
- [> / . i 1 | ficient equity capital in total to sus-
4 . P "““"““?”7 tain the industry at the reduced level
L mL,—" . "=~ | of feeding at which it is now operating,
2 ZeeenTmT - Cumulative equity © 7777 | under-utilization of capacity is likely
o ) ; .| to result in higher overhead per head fed
. —— - NET MARCINS ~ || for plant and equipment. Further expan-
0 iz PROFT™SNZ) ' | sion of feeding facilities has oeen checked,
Y VT§§E£E§§§§ﬁ= ;| and a consolidation period has been underway,
o e e L _ | which is 1ikely to continue until normal
e s ess aers| et margins are restored  The prospects
T e e e e of attracting additiona’l outside investor

capital are not favorable, in view of the

Figure 26 operating history c¢f most of the firms that
are seeking additional capital of this
type to restock their lots."!

Cattle Numbers, a.k.a. We're Up to Our Assets in Cows

Earlier, I discussed the rapid buildup in cattle herds, especially in
Florida and other Southern states, during the past few years. U.S. cattle
numbers increased steadily from 1958, with sharp jumps since 1967, as more
females were retained rather than going to slaughter (Figure 27).

Will cattlemen decide to reduce brood cow CATTLE INVENTORY AND SLAUGHTER
numbers? Almost certainly - but when? The MIL HEAD ™ Tt Ty - " - -
number of cows going to slaughter increased 1o
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:
Cirtle nnd catves an furems, Jon } l
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sharply late last year. From a low of 16.7 100
percent of total cattle slaughter in 1972,

Requirements of the Cattle Fewiing_In- S | . . P

dustry," Livestock and Meat Siiuation, ,'i ' : '

ERS, USDA, November, 1974. 43 Ve "
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cow slaughter went over 23 percent by last fall (Figure 28). Continued heavy
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culling and cow slaughter is expected in 1975. The timing of cow marketings,
and larger volume will keep pressure on cattle prices while the liquidation
is in progress.

A reversal of the calf slaughter trend mentioned earlier (Figure 6) saw
more light, grass-fed animals killed during 1974 (Fiqure 29). This develop-
ment, a return *o the "baby beef" of 15 years ago, will mean lTower volume of
meat even though numbers slaughtered will be higher. Also, the beef supply
during 1976 and 1977 will be less burdensome than if those calves were fed
to heavy slaughter weights.

Little Optimism for 1975-76

The comhination of depressed demand, high costs and large cattle numbers
will make the next two years lean ones for most cattlemen. There vill, of
course, be bright spots and higher price periods. But the pattern is fairly
well established, since cattle and beef production is a long-term business,
requiring several years for major changes to work themselves out. Are there
encouraging words and clear skies, either now nr after 1976?

Opportunities for the Future

Cattlemen have always been able to identify and take advantage of
favorable chances and to survive and even find humor in adversity. A cattle
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;yfgedér expressed this attitude when he said, "I've been feeding cattle over
20 years and never Tost money - of course, some years I had some mighty high-
priced manure."

Some things I see as opportunities and important developments are im-
proved efficiency with forage-beef systems, and innovations in feeder cattle
marketing and distribution.

Beef From Forage2

Earlier paragraphs discussed briefly the rising prices and expected
strong demand for feed grains anu concentrates.

Increased relative prices of concentrates could result in a reversal of
the trend toward more concentrates being fed in livestock rations. In the
early 1940's (Table 1) concentrates amounted to only about 14 percent of the
feed unit intake of beef cattle. By 1970,

~Concentrates and forages fed in becf cattle

mions.fedbee;sham,onot_albocf.and this percentage had increased to 24. The
com1ay price ratio proportions of concentrates and forages
Feeding of— scorn in livestock rations tend to follow their
fed relative prices. Notice that the price
Years Concen-| beef | *™  of corn relative to the price of hay has
[ £ ranes .
¢ ® been falling throughout most of the past
Percent  Percent  Percent Ratio 25 years . when the increased feeding of
194044 .. ....... 14.3 85.7 n.a. 2.12 concentrates has occurred.
1950-54 ......... 16.9 83.1 45.4 2.31
196064 ,........ 20.0 80.0 63.5 1.74 . "
1970 ......... 23.9 76.1 77.7 1.60 Greater reliauce on concentrates re-

flects the increased prevalence of fed
Table 1 beef and feeding "high energy" rations to

beef cattle at lighter weights. Fed beef accounted for 84 percent of all

beef in 1972, 78 percent in 1973, and 75 percent last year, while it was

only 45 percent during the early 1950's. Formerly, cattle were 800 - 900

pound 2-year old steers when placed on feed. Increasingly, cattlemen have

been placing younger and lighter animals on feed and the amount of concentrates
fed per pound of beef produced has increased. We see in Table 2 the pounds

of forage per pound of 1ive beef produced goes from 3.3 pounds for the 425-
pound feeder to 6.2 pounds for the 650-pound feeder, and up to 7.6 pounds for

an 800~ po und feeder. —Totol forages and concentrates required to produce
fod boof with varied feodlot starting waights
Other factors also indicate tha* the Cattlo feeding system
feed corcentrate-forage price ratio will 425t | 640 to | 800 to
run higher 1n the years ahead than has Type of feed and steors 1078 1 1150 4 1,200
bss. bs. S,
been the case for these products over
the past two decades. Exporting feed Pounds  Pounds  Founds
concentrates to rapidly growing foreign  Forage ...oovvvennnn..... 3,600 7,095 9,175
Concentrates . ........000. 3,274 2,896 2,822
Pounds of meat produced’ ... 452 483 . 5G4
Pounds of forage/pounds
of llvewelght .. ..o e cvee ey 3.3 6.2 76

- ! Ratall welght.
2. Most of this section taken from Melvin D. Skold, "Forage Requirements
to Meet Meat Production Demands," Livestock and Meat Situation, ERS,
USDA, July, 1974.

ble 2
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markets will strengtl.2n prices, and at the same time, the fertilizer and
energy shortage could 1imit production. Feed concentrates require far more
fuel and fertilizer in their produccion than do forages, which makes them
more dependent on higher priced inputs. We can expect grain production costs
to rise relatively and in the event nitrogen fertilizer supplies are short,
prices could be pressured up further because of tight supplies. With either
or both of these cases, we would have to rely increasingly on forages to
meet our growing domestic demand for increased beef production.

Feeder Cattle Marketing

The pace of change in beef industry structure already documented will
focus pressure on the feeder cattle marketing and distribution system --
pressure to modernize, to meet thz requirements of the other sectors.

Modern feedlots and packers require relatively large lots of uniform
cattle in dependable and consistent volume to achieve designed efficiency.
Packers in major feeding areas can generally acquire cattle to these specifi-
cations. Large commercial feedlots have more difficulty. National and
regional order buying firms have expanded enormously and can meet part of
these demands. But the stress of supplying total U.S. requirements for
modern mass distribution enterprises like feedlots and packers from the
current haphazard, conglomerate, antiquated feeder cattle distribution
system will become too great for even the largest order buyers.

Basic changes in feeder marketing methods and arrangements must come
from cow-calf producers. Examples and indications of these changes have
been discussed at this and previous conferences, and will not be reiterated
here. It should be sufficient to say that pressure to modernize will be
focused on feeder cattle marketing in the future, even without the large
increase in cattle numbers that has taken place in the last few years.
Increased numbers, particularly of feeder ond stocker cattle, will accentuate
the need to revise marketing methods.

summary

This paper began with several questions that cattlemen and others con-
cerned with the beef industry are asking. Some hints may have been provided,
but no definite answers. If a serious, forward-looking cattleman were
asked those questions: Have we entered a "new era" for the grain - livestock
complex; will we experience several years of "boom and bust" price instability;
and can the beef industry survive the current cost - price squeeze without
permanent damage; and if that cattleman was required to respend with one
word in 30 seconds, he would probably say 'Yes' to all three. 1 believe he
would be most positive about the last une - because I believe the cow-calf
business will weather this storm as it has so many others.
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PERFORMANCE OF DAUGHTERS OF SIRES
USED ON DIFFERENT FARMS

by

C. J. Wilcox
Geneticist
Dairy Science Department
University of Florida
Gainesville, Florida

With the advent of artificial insemination (AI), it is coumon to
have dairy sires on many different farms. These farms may be located
in a relatively small area, where climatological factors are about the
same for each farm, and economic factors such as feed and labor costs
do not vary much either. Management practices may vary in this situa-
tion, but because of climate and economics, most dairles would be
following fairly similar management programs.

Today, semen can be shipped and used in other parts of the country,
and even outside of the country, however, where conditions are very much
different. Semen from the U.S. is available for use in almost all Latin
American countries, for example, and is being used quite extensively.

An important question then is "do sires whose daughters perform
well on some farms also perform well on other farms?" This can be ex-
tended to the question of whether or not sires which rank well
(according to production of the daughters) in another part of the
country or even in another country would also be expected to rank
well in your part of the country and on your farm. Would the sires
proven to be genetically superior for milk yield in the U.S. also
be expected to be superior in Venezuela and Ecuador also, where con-
ditions are very different?

We do not have very many answers to these questions, but we have
some, and this 1s the subject of this presentation. The consistency of
performance of good or bad sires from farm to farm is measured by the
magnitude of "sire by farm interaction." If the interaction is small,
poor sires will tend to be poor on all farms, and vice versa.

This is not a naw question. In the mid- to late-~1800's, long be-
fore AI in dairy cattle was practiced, bulls were moved from farm to
farm on the small farms of Denmark. Dailrymen wished to avoid inbreed-
ing. According to Dr. R. B. Becker [Dairy Cattle Breeds, Origin and
Development, University of Florida Press, 1973], the Tauras Cattle
Breeding Society was organized in Jutland in 1874. Other societies
followed; sires were picked by committees who investigated performance
of prospective dams of sires. Al came into organized use with dairy
cattle in Denmark with the formation of the Elite Breeding Society in
1936. The first U.S. AI breeding cooperatives were formed in 1938,



Consistency of performance of sires from farm to farm has been question-
ed throughout these times.

Milk yield is not a highly heritable trait, with heritability
estimated at about 20 to 257%, which means that considerable variation
exists among yields of cows for non-genetic reasons. Considerable vari-
ability exists among daughters of the same sire producing on the same
farm, therefore. This is environmental variability and 1ts magnitude
must be taken into consideration, in studies of siic by farm, sire by
area and sire by region etc. interaction.

The study of intcractions can be demenstrated in the following
hypothetical examplics (Table 1).

Table 1. Demonstration of sire by farm
interactions of various types
and magnitude

FARM A FARM B DIFFERENCE?
SIRE NO INTERACTION
1 8,000° 7,000 1,000
2 6,000 5,000 1,000

INTERLCTION I

1 9,000 6,000 3,000

2 7,000 8,000 -1,000
INTERACTION II

1 10,000 10,000 0

2 9,000 5,000 4,000

8Farm A yield minus Farm B yield
Average milk yield of daughters of that
sire on that farm

Let us assume that conditions for dairy cattle are better on Farm
A than on Farm B. At least in nearly every case the animals are pro-
- dueing more milk on Farm A. 1In the first example, NO INTERACTION,
daughters of Sire 1 on the average each gave 1000 pounds of milk per
lactation more on Farm A than the Sire 1 daughters on Farm B. Likewise
although Sire 2 daughters on Farm B did not do as well as Sire 2
daughters on Farm A, the difference again was 1000 pounds in favor of
Farm A. As a dairyman, regardless of whether your farm was A or B, you
obviously would pick Sire 1 to use on your farm.

In the next example, INTERACTION I, a change in rank occurred be-
tween the sires. Sire 1 was superior to Sirc 2 on Farm A (9000 versus
7000 pounds per daughter) but inferior on Farm B (6000 versus £§000).

This is an extrcme interaction, an actual change in rank of the sires.
The good sire on Farm A was poox on Farm B, and vice versa. If you only
had production records on Sire 1 from Farm A, and you were on Farm B, you



wouldn't know whether to use him or not. If this type of interaction
existed, 1t would mean that you could not select bulls for use on your
farm based on performance of their daughters on other farms.

INTERACTION 1T is a different type of interaction. Daughters of
Sire 1 produced at the same level on both farms (10,000 pounds). Sire
2 daughters were almost as good on Farm A but nowhere as good on Farm
B. This type of interaction is not nearly as serious as the first
type, since you tould pick Sire 1 over Sire 2 on either farm, there
being no change in raak.

The usual situstion, of course, is that & large number of sires
are used cn a large numver of farms. The que<tions which need answer-
ing are (1) do interartioms exist? (2) if they exist, how large are
they? and (3) if they exist, do they involve chanzes in ranks of sires?

Dr. Omar Verde of Vencizuela studied the problem during hils doctoral
studies here. The data he used were from Florida DHI herds for 1958 to
1967 (see Table 4 in "Genetic Change in Milk Production' from this
conference). Climatic conditions do not vary widely within Florida, but
some variation occure, and considerable variation in management practices
occurs also from farm to farm.

Milk yield was adjusted fcr several systematic environmental effects
known to be important, such as age of cow and season and year of calving.
These data then were analyzed, and the variability divided into the four
portions shown in Table 2. With two breeds, our estimates of the inter-
action actually were negative; in Jerseys they accounted for 87 of the
total variability. We felt justified in pooling the estimates across
the three breeds since results were approximately the same for each.

In the overail column, note that 35% cf the variability in milk yield re-
gulted frem the fact that the cows were living on differemt farms, 177

of the variability was due to the cows having different sires, and 487
was unexplained variability among cows by the same sire living on the
same farm. This is the environmental variation mentioned earlier.
Overall, our estimate of the interaction turned out to be slightly
negative, but close to zero. Zero would be the best estimate of its

magnitude in any event.

Table 2. Percentage of total variability in milk yield due to
several factors

HOLSTEINS JERSEYS GUERNSEYS OVERALL?

Herd (H) 34 27 40 35
Sire (S) 14 8 . 25 17
HxS interaction *x 8 *% 0
Remainder 52 57 35 . _48

**%Negative estimates
8pooled across the three breeds

At about thc same time that Dr. Verde obtained his estimates for
Florida herds, Dr. Jorge Roman, also studying here in a doctoral research



‘program, analyzed data from the Ecuadorian DHI program. He groupad cows
into three groups of several farms each; the farms assigned to each group
were located in the same region and either had the same owner or had
similar management programs. Represented were 21 sires with a total of
660 daughters. Dr. Roman detected a sire by group interaction which was
gtatistically significant but which was not very large. It accounted

for 5% of the total variability.

As our capabilities with the giant University of Florida
electronic computer increased, we were able to examine these data
further. Graduate student Wayne Adkinson analyzed 5481 records of
Ecuadorian Holsteins by 879 sires; 104 farms were represented. He
did not group the farms. Iis estimate was that the farm by sire inter-
action accounted for only 1% of the variability in milk yield.

Another set of data from Latin America was apalyzed by Dr. Juan
Salazar of Colombia as a part of his research program here. These data
were quite limited since they included onlv 456 records completed in
three herds, and representing 20 sires. They were interesting for
several reasons, however.

The farms were quite varied and could be characterized as farm 1,
2500 meters, good management; farm 2, 2500 meters, average management,
and farm 3, 1000 meters, average management. Average annual rainfalls
were 606, 1227 and 879 mm; annual temperatures were 13.1, 13.9 and
23.7° C and annual maximum daily temperatures were 19.5, 17.4 and 29.8°
C. Average relative humidities were high, ranging from 72 to 75%.
Management practices varied considerably among these herds also. The
sires used wcre genetically diverse, being from Colombia, Holland and
the U.S.

The estimates of magnitude of the sire by farm interaction was
high enough to be of practical importance, 8 to 9% of the total.

How do these results compare with results from other sclentists?
Unfortunately most other research has been completed on data from the
temperate zones, particularly the U.S. Not much research has been pub- .
lished, as yet, from other regions. Nearly all research has indicated
that sire by farm interactions accounted forvery little of the variation»
in milk yield, with estimates ranging from 4% down to 0. It would be
extremely interesting to obtain and analyze a large volume of data '
(that is, at least 5000 records and preferably 10,000 or more) from
herds and sires as diverse as those represented in the Colombia study
by Dr. Salazar.

Some outstanding research was completed by Drs. Lytton and Legates

of North Carolina State University in 1966. They analyzed records of
10,548 AI daughters of 46 sires. These sires had daughters with pro-
duction records in North Central and Southeastern U.S. Although both of
these regions are well developed dairy production areas, major differences
in climate, economics and management exist. Thus, they studied a broader
type of interaction, that of sire by region interaction. Their estimate
was that egsentially none of the variability in milk yield was due to the



interaction. Ranking of the sires from good to bad would be just about
identical, regardless of whether their daughters produced in the North
or the South. The practical importance of this to our Florida dairymen
was that they could rely on semen from bulls with desirable proofs com-
pleted in the North, since the bulls would rank the same in the South as
they did in the North.

The next, even broader question is, "Are there sire by country in-
teractions for milk yield?" This is important to you 1if you are thinking
of purchasing semen from the U.S. or some other foreign country. There is
a disuppointing amount of research on this subject. Not enough sires have
been used both in the U.S. and Latin America and which have production
records on the daughters in both places. Preliminary results from sires
with vested daughters in the U.S. and Ecuador, and sires with tested
daughters on mainland U.S. and Puerto Rico, suggest that interactions
of this broadness Iikewise are not large.

Recent reseorch (Hinks and Zarnecki, 1974) compared U.S. and
Canadian llolstein sires, each sire beirng used in each country. The cor-
relatlen in ranks of the sires was not very high, 0.564, but the authors
pointed out that only a small number of records were available for
analysis. A high correlation, of course, would mean that interactions
were unimportant, whercas a low correlation would mean that they were.
The magnitude of this correlation, and the fact that only a few records
were involved, did not permit 2 conclusive ancwer.

In summary, the mangnitude of sire by farm interactions for milk
yield seems te be quite small under U.S. conditions, and those of
other speclalized dairy production areas. Under conditions where en-
vironmental differences among farms are large, and/or sires are of wide
genetic backrround, sire by farm interactions may be of practical im-
portancc. If this is true (and evidence is not conclusive that it is),
then sires would need to be proven under conditions more nearly like
those under which they will be used. Net enough evidence is yet avail-
able to make an intelligent judgemcnt oun whether or not sire by country
interactions arc important. Needed to answer this important question
arc large numbers of records from cows by sires used in several
countrics.



FEEDING SYSTEMS FOR MAXIMIZING
MILK PRODUCTION FROM DALRY HERDS

J.K. Loosli
Visiting Professor
Animal Science Department
University of Florida
Gainesville, Florida

A successful feceding system for a dairy herd should consider the
feeding and management of the calves, heifers, and dry cows, as well as
the milking cows. The objective should be to produce the maximum amount
of salable milk with minimum cost for fecd and labor. Facilities for
housinyg, segregating, and managing the animals, and for feed storage and
distribution must be properly arranged to make a feeding system function,
but time and spuace do not allow consideration of these. Primary cmpha-
sis will be given to feeding the milking cows, with only brief suggestions
for calves and heifers,

Feeding Calves and Heifers

Newborn calves should receive colostrum from their mothers the first
two to three days. This first milk is rich in antibodies needed for re-
sistance to infections, and in vitamins A, D, and E, as well as protein,
energy, and other essential nutrieats. Milk or milk replacers must be
fed to calves until they have leacc>d to eat at least 0.5 kg of dry feed
daily, usually by four to six weeks of age. After that, calves can be
weaned from liquid feeding and given only a high quality concentrate mix-
ture and forage. The milk or milk replacers can be fed either warm or
cold, and once a day feeding has glven results about equal to twice daily,
if drinking water is also provided. DMapy dailry farms waste some colos=
trum because good cous prodice more than one calf needs. Milk from cows
treated for mastitis cannot be sold and, thus, it should be fed to calves.
The extra colostrun and waste milk can be stored to feed to older calves,
and letting it sour does not reduce its value appreciably., Calves should
be fed milk individually, and the amount adjusted according to size for
maximum economy. They can be housed individually or in groups, but death
losses are often higher among calves penned in large groups, especially
if older calves are included. The use of movable individual pens on pas-
ture has given good results in warm climates. In New Zealand, rotational
grazing of calves on pasture ahead of the milking cows resulted in satis-
factory growth. Wing (1974) has reviewed systems for feeding calves.

The protein and cnergy requirements of dairy calves and heifers of
the larger dairy breeds are shown in Table 1. Jerseys and smaller breeds
need slightly less nutrients than shown for any body weight because they
gain less rapidly. The protein required in the ration declines from 227
initially for calves to about 107 for older heifers (Table 2). The energy
content necded also decreases so that high quality forage having 60 to 65%
TDN is adequate for normal growth after 200 kg body weight. However, some



concentrates should be fed until heifers reach sexual maturity and are
bred whenever excellent quality forage cannot be provided liberally.
Early calving (24 to 30 months) is important in any efficient dairy op~
eration.

Table 1. Daily nutrient requirements
of calves and heifers

Body Dry Total Digestible
weight feed protein energy TDN
(kg) (kg) (g) (%) (Mcal) (kg) (%)
40 0.5 110 22 2,2 0.5 95
100 2.9 376 13 8.8 2.0 69 .
© 200 5.3 500 9.4 15.0 3.4 64
" 400 9.3 800 8.6 22.9 5.2 56

Source: N.R.C. (1971).

Table 2. Composition of rations for dairy cattle

.. Feeds Protein DE TDN Calcium
(%) (Mcal/kg) (%) (%)
Milk replacer 22 4,2 95 0.5
Calf starter 16 3.2 72 0.4
Heifers and dry cows 10 2,3-2.9 53-66 0.3
Milking cows 14-18 2.7 60-70 0.45

Source: N.R.C. (1971),

Feeding Systems for Dairy Cows

To devise an optimum feeding system for a dairy herd demands consi-
.deration of 1) herd size; 2) physical facilities for holding, feeding,
and milking; 3) availability and cost of feeds; and 4) price of milk and
value of surplus animals. The facilities and equipment available largely
determine the labor requirements. Health of the animals is an important
consideration regardless of the system used.

Feeding Bred Heifers and Dry Cows

It is generally most economical to feed bred heifers and dry cows
on forage alone in a scparate group from the milking cows. When the
amount or quality of forage is not adequate, other supplements should be
fed, Unless cows have some extra body fat reserves at calving, they will



not produce milk at their potential levels. The maintenance requirements
are shown in Table 3. Grazing animals neced more energy than listed, de-
pending on the distance they must walk to gather their feed.

Feeding Milking Cows

The type and level of feeding should be decided on the basis of the
availabilityv and cost of feeds and the dairy merit of the cows, or their
ability to secrcte extra milk from extra feed, rather than to store body
fat. After reviewing the published date,Pearson (1970) concluded that
"the genctic capabilities of nany breeds of cattle in hot climates is so
low that they are incapable of responding to improved environmental con-
ditiors." Concentrate feeding should be limited to the ability of cows
to respond. Good pasture, hav or silage alone is adequate for maintenance
plus 10 kg of milk per dav or up to 2,000 kg per lactation. This repre-
sents an energy intike of about twice maintenance (Table 3). In contrast,
high producing cows will consume fecd and produce milk equivalent to four
to five times maintenauce, when concentrates are included in the ration.

Table 3. Daily nutricent requirements of milking cows

Body Total Energy
weight feed Protein DE NE TDN Ca P
(kg) (kg) (8) (Mcal) (kg) (g8) (g)

Maintenance Requirements

450 6.0 585 10.5 8.3 3.4 18 14
550 7.0 691 17.6 9.6 4.0 21 16
650 8.0 776 19.8 10.9 4.5 23 18
Requirements for Milk Production
Milk/day
(kg)
10 780 14.6 7.4 3.3 27 20
20 1,560 29.2 14.8 6.6 54 40
30 2,340 43.8 22.2 9.9 81 60
40 3,120 58.4 29.6 13.2 108 80

Source: N.R.C. (1971).

Low milk production is typical of native cattle in tropical countries.
In Kenya (Mahadevan et al., 1962), upgradiag East African Zebu cattle with
Sahiwals increased average milk yields froun 832 kg to 1,368 kg in a lac-
tation. Selected Zebu cows in Nigeria (Adencye et al., 1970) produced an
average of 1,148 kg of milk per year. In one study with this herd, feed-
ing of concentrates did not increase milk yield during the rainy season
when pastures were good. However, liberal supplemental feeding is prac-
ticed during the dry scason because of the absence of pasture or stored

forages. Hariana cows in India (Ngere et al., 1973) produced 791 kg of



milk on green chop and 840 kg per lactation on dry fodder. Milk produc—
tion of Criollo cattle in Latin America is similar to those cited above
or even lower.

Most of the milk now produced in tropical countries is obtained from
native cattle, goats, and sheep. It is consumed as fresh milk, fermented
alone or mixed with cereal grains, or made into cheese. In all forms, it
supplies important quantities of critically short animal protein. These
animals are also slaughtered for meat. The - -oduction of both milk and
meat could be appreciably increased by improving feeding and management.
In extensive cattle production systems, only limited improvement will be
economically possible. This might include feeding mineral supplements
and, possibly, extra feed to lactating cows and young heifers when grass
is scarce or very poor in quality. If surplus forage can be stored for
dry season use as silage or dry hay, this would be the cheapest supple-
mental feed. Improving the pasturcs in limited areas and reserving these
for selected animals would b« desirable. The sale of all surplus male
animals at an early age and culling for beef the old and less productive
cows will conserve feed for the productive females and their calves and
greatly increase herd performance.

Even the small awounts of milk produced by the better native cows
could be a very important source of protein. In Kenya, it was found that
many Zebu or crossbred beef cows would yield 5 to 10 kg of milk in the
morning when their calves were separated from them during the night. The
calves and cows were allowed to graze together during the day. This sys-
tem produced as heavy calves at weaning on pasture alone for milked cows
as for those not milked. A similar system has apparently been used in
Cuba with good results.

Inteasive Milk Production Systems

It had been generally thought that improved breeds of dairy cattle
could not survive in the hot, humid tropics. However, there is ample
evidence that pure dairy breeds and their crosses with native cattle will
produce much more milk in warm areas than the best selected native cattle.
The pure bred animals require more protection from disease and they suffer
more from heat stress unless they are properly fed and managed, but, for
commercial milk production to supply the cities, the inputs may be justi-
fied.

Many rcports show that improved breeds of dairy cattle cun produce
large amounts of milk in hot areas if they are properly fed and managed
to control discases and to minimize heat stress. In Israel in 1970, the
average of all cows in the country having records was 6,431 kg of milk.
Several of the better herds of 140 to 180 cows each averaged 7,500 to
‘8,500 kg, and individual cows produced up to 13,000 kg in a lactation.
High levels of concentrate feeds were fed, and one can question the econ-
omics of such practices. The cows are bred for efficiency of both milk
and beef production, and this seems like a desirable method for tropical
and developing countries to increase animal protein production.
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Emphasis should be placed on improved forage production for better
dairy herds. High yielding grasses should be rotationally grazed and fer-
tilized regularly to maintain productivity. Storage of silage or hay for
periods of pasture shortage should be planned. Concentrate feeds must be
supplied for highest milk production of better cows. The Latin American
Tables of Feed Composition can serve as a guide in formulating the best
mixtures. Recent studies in Puerto Rico illustrate the potential from im-
proved feeding.

McDowell et al. (1973) reported the effects of three different levels
and types of supplemental feeding of Holstein and Brown Swiss cows grazing
mixed pastures of Pangolagrass, Stargrass, Guineagrass, and Paragrass dur—
ing two successive iactations in FPuerto Rico. The pastures were rotation-
ally grazed for 2 te & consccutive days, chen allowed to rest for at least
21 days. The fo!iuwing supplrments were fed at the morning and evening
milkings: 1) None, 2) 1.0 kg molasses per 2.0 ky of milk above 10 kg/day,
3) 1.0 kg ground corn per 2.0 hy of milk above 10 kp/day, and 4) 1.0 kg of
a commercial concentrate winture per 2.0 kg of milk, regardless of milk
yield (207 protein, 72.5% TDN). Dry cows reccived no supplement. By using
fertilizers and irrigation when needed, the pastures were actively growing
throughout the year. The results are summarized in Table 4.

Table 4. Effect of supplements on
performance of dairy cattle

Supplement None Molasses Corn Concentrate
TDN/Conc. fed/lactation, kg 0 333 502 1530
Milk (ME) kg 3144 3558 3755 4534
Milk/day lactation, kg 11.8 12.8 13.3 15.5
Lactation length, days 264 279 282 291
Calving interval, days 420 382 388 428
Return, $ - 54 70 4
FCM/kg Conc. TDN, kg - 11.0 7.9 2.8
Forage intakes, 7/ 12,2 9.9 9.0 5.5

Source: McDowell et al. (1975).

The Holstein cows used in the study produced two to three times more
milk on pasture alone than native cattle probably would have produced.
Milk yields increased 414 kg (12%) on molasses, 611 kg (19%) on corn, and
1,390 kg (45%) on the commercial concentrate. The corn supplement gave
the highest return over feed cost. The pasture grass was usually high in
protein content, varying from 9.4 to 14.37 on a dry basis for the samples
before grazing. The samples taken after grazing were appreciably lower
in protein, showing that the cows had selected the more leafy, higher pro-
tein parts of the plants. Since cows nced less than 107 (8.5 to 9.07%) of
crude protein in the dry matter of their rations for maintenance and about
12.57 when they are milking, it appears that digestible energy (or NE) in-
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.., take rather than protein was the limiting nutrient for the control group
on pasture alone. However, when corn and especially molasses were the
supplements, it is likely that protcin wag limiting, especially in early
lactation when milk yields were highest. Minerals were adequately sup~-
plied at all times, so that milk yield was not impaired by a mineral de-
ficiency. The higher milk yield on the commercial concentrate which sup~
plicd protein and cnergy supports this view, but it was fed at too high

a level to be economical. In another comparison, cows fed the commercial
concentrate at the same rate as the corn produced 4,062 kg of milk (14.4
kg/day) in a 282 day lactation, which was 8.0 kg of FCM per kg of concen-
trate and returned $1€4 above feed cost.
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HORMONAL INDUCTION OF LACTATION
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Many dairy cows with the genetic capability for high milk pro-
duction are culled by daivymen because they are problem breeders. When
dealing with these ccws a dairyman only has two options. He can continue
to breed them in the hope they will "settle'", but with little guarantee
of success, or he can cull them f£rom the herd. A practical means for
the dairyman to induce lactati~n in cows with inherent genetic capability
for high milk production would be of cbvious economic value and could
offer a third alternative to handle problem braeders.

For example, In Florida dairy herds perhaps as many as 10,000 to
15,000 cull cows vearly rould qualify for artificial induction of
lactation if a practical approved procedure existed. The exact number
may be higher or lower depending upon the severity of breeding problems
in dndividual herds and the relative economics of culling asnd obtaining
herd replacements by purchasing or by the owner raising the heifers.

General Considerations of Mammary Gland Growth

Under normal circumstances extensive mammary gland growth and
initiation of lactation occur as a consequerce of pregnancy and
parturition. However, mammary gland growth is not confined to this
time perind. Rather it occurs during all phases of the animals'
growth cycle.

Prcpubertal mammary gland growth proceeds at a rate generally
comparable to body growth. Thereafter, accelerated mammary gland growth
is associated with postpubertal horronal chanpes. Complete mammary
gland growth and initiation of lactation occur as a consequence of an
ensuing pragnancy and parturition. An interplay of ovarian steroids,
adrenal corticoids, pituitary hormones and steroid and protein hormones
from the placenta provoke the extensive growth observed during pregnancy.
Changes in hormonc secrction and plasma concentratlon, their cellular
actions, and the subsequent expulsion of the fetus and placenta all con-
tribute to the as yet in~ompletely understood process of initiation of
lactation occurring at or ncar parturition.

Summary of Early Results

Previous attempts to artifically induce lactation in the absence
of pregnancy have required long hormone treatment periods. Also they
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focused on the use of the ovarian steroids or synthetic hormones such

as- stilbesterol. Heifers or cows implanted ov Injected with stilbesterol
responded poorly and wilk productisn vas too low fo Justify use in
commercial operations. Meny subsequent effcorts to faduce lactation used
injections of various forus of estrogens and/or cetrepens ptus pro-
gesterone. Using these hormoncs marmary gland growth and Jactation
often resulted, but agaln nilk yields vere s,  The long injection
schedules used (60 to 180 cays), which were intended te wimic pregnancy,
were not convenient. Also a great number of these aninals failed to
lactate at all. Yields from successful Tactations were generally only
50 to 80% of contemporaries undergning o normal lacitotion and the peak
production, length of lactation, rnd peraistency wure less than normal
and complete failure often vas obs. . ved, Cenerally munmary pland tissue
growth was not extensive nor wac i- entirely nermal in appeavance when
viewed histologically. The rerord production ter a lactation from cows
treated using such procedures wes about 5000 kg of milk and 210 kg of fat.

Current LEfforts

Intercst in a practical vet effective meons to induce lactation has
been stimulated by the recent report of D. K. L. 3mith and co-workers
at Ohio State University. Thay wvere Zuvestigating the effects of
estrogen and progestercne cu colesiinm fermation 2ad also cbtained an
indication that the same hormone treaiment they used might be effective
in initiating lactation. They were successful using 7 dnw dinjections.
Milk production was initiated within 14 days after dinjcetions vere stop-
ped. The procedure required short-rarm (7 davs), high in‘toction doses
of estrogen (17f-estiradicl) and pres-sierone (0.10 ap? .25 mg 'kg/day,
respectively) to induce lactation. Utxlizing this 7-day injention
schedule, fileld trials, blood horpene concentraticn -nd mamnry gland
histology studies have been conducted during the past several years.

The quantities of estrogen and progestersne injected were chosen
to provide blood steroid hormene concentrations comparable to those
found during the latter stages of pregnancy.  Therefore, they may be
mimicing the concentrations found in late pregnancy «nd at parturition.

In a large field trial using this procedure 38 of 48 injecced cows
lactated (797%) and produced an average of 13.6 kg of milk per day or
more. Lactation bepan an average of 19.0¢ duys after the steroid
injections were started. Based upen preinjection ovarian palpation
records, the 48 cows were subdivided into four groups in an cifort to
determine whether ovarian status influenced respense to the steroid
injections. Cows wcre injected between 0 and 7 days postectrus (I),

7 to 18 days postestrus (II), when a follicle was precent (I11), ox

with a cystic ovary (IV). Percentages of cows lactating within these
groups were 100, 75, 85 and 787, respectively. It was not established
whether ovarian status at the time injectlons were initiated was important
in the response obtaired. 1In an additional study, 7 to 10 injected cows
lactated. These seven lactations were characterized by a rapid increase
in milk yleld during the first 10 days of milking with a production peak
at 30 to 50 days. Lactation persistency seemed nornal and the mean 305

day FCM yield was just over 5000 kg.
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We have utilized the same l7f-estradiol and progesterone injection
gcheme at Florida in our studies to evaluate blood hormone changes, ef-
fect of ovarian status, aninmal behavior, lactation yield and subsequent
reproductive stetus. In addition one~half of the treated animals re-
ceived a synthetic corticosteroid (20 mg of dexamethasone per 700 kg
of body weight) on days 18, 19 and 20 after beginning the steroid in-
jections. Frequent ovarian palpations throughout the experiment were
used to assess ovarian activity. Daily bleod samples were obtained be-
ginning the week of stereid injection and continuing through the first
2 weeks of lactation., DPlasma concerntrations of 17f--vstradiol, cstrone,
progesterone ané total glucocorticelds, have been determined on six of
these cows. During the period of steroid injectlons, 17B-estradiol,
estrone and progfesterune concentrations inerecsed rapidly and remained
elevated, whereas glucocorticoid levels were variable. During the sub-
sequent 2 wecks, estrogen and progesterone concentriations declined.
Plasma glucocorticoids decreased in animals receiving dexamethasone.
Also, during this 2 waek interval extensive udder development occurred
in many of the cows. This was characterized by gradual swelling of the
udder, somewhat like that usually observed during the last third of
gestation. In several imstances rapid accumulation of milk occurred and
leakage from the teats was observed. Miiking was begun on day Z1. In
13 of 22 cows, production increased fairly rapidly during the first 30
days and was sufficlcat to justify continued miiking. Twelve leactations
continued for 305 days or longer, and lactation yields were betwzen
2500 and 5000 kg. However, milk preduction during the induced lactations
was generally lower than produced by norrally celving contemporaries.

Overall hormenal patterns observed during and following steroid
injections did not rescmble those observed during the latter stages of
pregnancy, but the peak 17f-estradiocl and progesterorc concentrations
during injection were comparable to late pregnancy concentrations.
However, the pattern of increase and decrcace of the individual hormones
was not sinmilcr to that observed near parturiticn. Failure to detect
significart ovarizn structures covpled wish the continued decline in
blood hormcne concentrations during the first 2 weeks cof lactation in-
dicated that cyclic ovarian activity which had been supypressed had not
been reestablished in this time.

Evaluating 211 the hormone concentration changes occurring within
the 21 days from start of injection until milking star:ed did not indicate
why some cows milked bettcr than others or why some cows completely
failed to respond.

There did not appear to be a relationship between the preinjection
ovarian status and the effectiveness of the treatment, although some
workers beiieve it is best to begin estrogen and progesterone injections
on cows between estrus and 7 days postestrus. We have induced lactation
in 15 ovaricctomized cows so we know that the ovary 1is not essential to
success, but we do not know yet whether at some stages of cyclic activity
it may be detrimental to success.

The poor preinjection reproductive performance of our cows did not
pernlt adequate postinjection evaluation. However, other workers have
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shown that the steroid injection schedule does not ruin normally repro-
ducing cows. After lactation induction such cows show normal estrous
cycles, conceive and apparently have a normal gestation and parturition.
0f such cows %0 to 75% were rebred and pregnant but days open following
steroid injections were increased anywhere from 15 to 100% compared to
normally calving cows.

The induced lactation cows do not look nor act like normal cows do
around parturition. Because of the large injections of these steroids
they show a continuous estrous-like activity until about the third or
fourth week of lactation and may be more difficult to handle. They
have rough hair coats, raised tailheads, and it seems they are more
susceptible to injury, perhaps due to their hyperactivity. Ovarian
activity and ovarian structures decrease or disappear during treatment,
and mucus discharge from the vulva increases. Ovarian activity starts
up again about the time the intense estrous-like activity diminishes.
The udder conformation isn't typical either. Udders are less symmetrical
and smaller than seen during regular pregnancy. But udder development
appears to continue to increcase throughout the first 4 to 6 weeks of
lactation in these cows. With this increase udders become larger and
more symmetrical. This means that the peak of production may occur
later in induced cows. So a decision on the success or failure of
the steroid injection scheme cannot be made too early in the lactation.
We have no reason to helieve that milk composition is different in
induced cows.

Conclusions and Outlook

It i1s evident that although the procedure looks quite promising
many questions about its application to commercial operations remain
unanswered. The short-term 17f-estradiol and progesterone injection
technique to induce lactation gives only a 60 to 807% success rate and
the lactation yields may be only 45~1057 of yields expected from cows
following a normal calving. But on the positive side it is apparent
that it is equally effective in non-lactating cows and in heifers that
had not lactated. We have trled to optimize the injection schedule by
injecting a glucocorticoid on days 18, 19 and 20, just preceding milking
on day 21. Our resuits indicate it results in a better success rate and
in higher yilelds, especially during the first month of lactation. But
as of yet we do not know why. Success or failurs occurs for unknown
reasons, which just illustrates how little we understand what we really
are doing when we administer large doses of these hormones to our cows.
Subseq ent breeding performance cannot be predicted nor can expected
lactat'nn yleld and persistency. So far theve is no evidence that the
large doses of these steroids have positive effects in correcting breed-
ing difficulties in cows. Our own results show this clearly. Out of
24 cows with a poor reproductive history only one conceived following
this steroid injection schedule. So we should not anticipate that this
will help us with our breeding problems. 1In fact using this technique
to induce lactation creates additional problems along the way. The
extensive estrous-like behavior in cows during and following steroid
treatment may necessitate their isolation from other cows to avoid injury
due to their agressive behavior. The cost of the steroids injected to
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induce lactation will probably be quite small compared to the financial
loss arisiung from culling cows from the herd. Nonetheless, its use
should be evaluated carefully with full consideration given to all the

problems involved.

Induction of lactation will not improve production of cows whose
genetic merit is questionable. Furthermore, this procedure should only
be attempted on non-lactating cattle free of mastitis. A comparable
estrogen and progesterone injection during 7 days in a lactating cow
may reduce milk yield by as much as 54%, rather than stimulate milk
production. More detailed studies to determine the most beneficial
hormone injection seguence and quantities need to be carried out. For
instance, chemical forms of estrogens other than 17f-estradiol are much
less effective. The obvious advantages inherent in the short-term
treatment with readily accessible and economical chemicals need to be
retalned. Once more effective procedures have been developed more
uniform success and higher milk vields should result. Until such time,
however, the use of the 7 day estrogen and progesterone procedure coupled
with a corticoid prior to milking may prove sati: actory. But this
technique can only be utilized where there are no restrictions on its
use for this purpose, such as is true in the U.S.A. The U.S. Food and
Durg Administration restrict its use because we are unsure about the
subsequent appearance of these Injected sterolds in the milk. Once
the most effective practical procedures have been established, approval
20 permit their widespread use in commercial operations will be necessary,
where current use is restricted.



GENETIC CHANGE IN MILK PRODUCTION
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The dairy cow has provided milk and meat for man for centuries.
In the early years she was used also as a beast of burden, and of
course still is today in many parts of the world. Records indicate
that cows were peing milked as long ago as 6000 B.C. in India, Egypt
and Mesopotamia. Christopher Columbus brought the first cattle across
the Atlantic in 1493 on his second voyage when he established a colony
on Santo Domingo.

Man must certainly have been interested in getting as much milk
as possible from the dairy cow from the very beginning. In actual
pounds, however, more progress has been made in the past 40 years, than
in the previous 8000 years. This can be seen in Table 1.

Table 1. Average U.S. milk production (pounds
per cow per year)

YEAR DHI COWS UNTESTED COWS ALL COWS

1930 7642 4435 4508
1940 8133 4519 4622
1950 9172 5113 5314
1960 10561 6522 7026
1970 12750 8490 9353

In all years previous to 1930, progress in milk yield was such
that the average I'.S. cow was producing 4508 pounds per year. In the
40 years to 1970, average yield moraz than doubled, to 9353 pounds.
The table also shows the advantage in milk yield for cows in DHI
(tested) herds. Since 1950 it has been over 4000 pounds per cow.
There certainly is no evidence that the difference in favor of DHI
herds is getting any smaller.

This increase in milk yield has resulted from a combination of
improvement in feeding and management practices over the years as well
as improvement in the genetic ability of the cows to give milk. Since
these two changes have occurred at the same time, it is very difficult
te separate them, that is, to say how much was due to genetic cliange
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. and how much was due to nongenetic (environmental) change. With the
availability in recent years of high speed electronic computers with
large capacity, however, these studies are now possible on large groups
of dairy cows.

The herd testing program of Ecuador has yielded over 60,000
Holstein lactation records for the years 1948 to 1968. These were
made available to us by the kindness of the Asociacion Holstein
Friesian del Ecuador and the Instituto Nacional de Investigaciones
Agropecuarias (INIAP). Change in the registered and grade populations
is shown in Table 2. These are total changes (genetic plus environ-
mental),

Table 2. Average milk yield of Ecuadorian
Holsteins on herd test (lactations
of 305 days or less)!®

YEARS REGISTERED GRADE COMBINED
1948~50 9003 4396 6918
1951~55 8606 6018 6971
1956-60 8385 6470 6974
1961-64 8621 7192 7436
1965-68 8743 7459 7612

 from research by Roman et al., 1970; yields
are in pounds.

There appeared to have been little overall change among the
registered cows. There were only a few records in the period 1948-50,
and these cows may have been in the higher producing herds. An
appreciable increase is obvious in the grade population, from 4396
pounds to 7459 pounds.

We took the records of first calf heifers in this population to
study genetic change. We could only use data where the sire of each
animal was known, of course. So all records from grades without known
sires had to be deleted. Our graduate student Wayne Adkinson completed
this work in 1972. Average performance of 5481 first-calf heifers on
104 farms was 6825 pounds of milk, 3.467% fat and 235 pounds of fat.,
Records were 305 days or less In length, averaging 294 days. Average
age at first freshening was 33 months.

The overall trend in first calf heifers was quite similar to the

. trend shown for all registered cows in Table 2. Milk yield per cow

was above average in the early years and declined until about 1958 at

+ which time it leveled off with perhaps a very slight increase towards
. the end of the study (1968).
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This decrease in yield, according to our estimates, apparently was
due to environmental factors. The genetic trend was positive, with a
total gain of about 300 pounds per cow from 1948 to 1962. There was a
leveling off from 1962 to 1968, however, with no appreciable change.
We can not give specific reasons as to why these particular changes
occured. Ecoiomic conditions from year to year influence herd manage~-
ment declsions of the dairymen in Ecuador just as they do everywhere
else.

We completed a study of first-lactation records in our. own
University of Florida Jersey herd for the period 1931 to 1968. These
data are shown in Table 3 and represent research by James Palmer.

Table 3. Production of first lactation
Jerseys, Florida Agricultural
Experiment Station, 1931 to
1968 (625 records)

Age fresh (months) 25.1
Days open 164
Length of record (days) 295
Milk yield (pounds) 6113
Fat yield (pounds) 317
Fat percentage 5.22

These data are interesting for several reasons. They represent a
sub-tropical environment. Average annual temperature for north-central
Florida is 71.7° F with 52.9 inches of rainfall. We have fairly dis-

* tinct seasons, and the average maximum daily tempe-ature for Gainesville
for June through September is 89.9° F. Nearly 707 ¢ the rain falls
during May to October; the average annual humidity f.r Florida is 78.2%.

The annual genetic change in this herd was 83 pounds per cow per
year. Expressed as a percentage of the overall milk yield (6113
pounds), this amounts 1.36% gain per year.

Another set of Florida data was analyzed by Omar Verde (now at the
Central Unilversity, Maracay, Venezuela) in 1970. These data also were
from first lactation records, and are summarized in Table 4.

In Table 5 are the estimates of genetic change for this population.
Appreciable genetic increase is evident for milk yield in each breed.
On a percentage basis, it amounts to 0.77 per year per cow for Jerseys
and Holsteins. The value for Guernseys is considerably higher than
expected, and there appears no obvious explanation for this.

We have presented estimates of genetic change in milk yield from
three populations of cows, Ecuadorian Holsteins, the Florida Experiment
Station Jerseys, and Florida DHI cows. Estimates from each group were
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2ot Table. 4.: Performance of first lactation heifers, Florida DHI
wo#fte . herds, 1958 to 1967

HOLSTEINS JERSEYS GUERNSEYS

“;Number of records 1250 2031 1498

- Number of sires 40 61 54
Number of herds 58 54 69
Age at parturition (months) 27.4 26.4 29.5
Lengthn of lactation (days) 298 293 287
Milk yield (pounds) 10388 6931 7114
Fat yield (pounds) 381 345 324 ,
Fat percentage 3.70 4,99 4.57

Table 5. Average annual genetic change (data from

Table 4
HOLSTEINS JERSEYS GUERNSEYS
Milk yield (pounds) 73 49 203
Fat yield (pounds) -1.5 2.9 6.2
Fat percentage - .03 .01 - .05

positive though somewhat variable. How do these estimates compare with
estimates from other researchers? See Table 6.

There is quite a bit of variability in these estimates. That is
to be expected. There doubtlcss are real differences in the genetic
change for milk yield. Different breeds and different years are repre-
sented, and different methods of making the estimates. Some of the
populations resulted from artificial insemination, some used natural
service, and some represented both. Some of the studies were very large
and others were quite small. Each of the estimates has a certain amount
of experimental error ascnciated with it.

On the whole, however, it appears that there has been genetic
improvement in milk yield of the dairy cow. On a percentage basis, the
value of 0.7% of the overall average per ccw per year seems to be the
approximate average genetic change.

We need to make threce additional points before summarizing:

1. Where does genctic improvement come from? Most change comes
from sclection of males, and only a emall portion from
sclection of females, We can think of the four grandparents
of a cow in the following manner, (a) sire of the sire, (b)
dam of the sire, (c) sire of the dam, and (d) dam of the dam.



Table 6.

- Estimates of genetic change in milk yield.

SENIOR NUMBER GF CHANGE

AUTHOR LOCATION YEARS BREED LACTATIONS TYPE! ACTUAL % REMARKS
Arave California 30 Jerseys 11,993 A - 74 0.7 Institutional her&s
Burnside U.s. 9 Holsteins 34,380 F 121 0.9 Many herds
Walton Iowa 29 Holsteins 1,747 A - 0.6 Single herd
Acharya India 20 Hariana 1,875 A 22 1.5 Single herd
Powell Midwest U.S. 12 Holsteins 13,615 F 181 1.4 One of 5 estimates
Harville New York 6 Holsteins 9,352 F .. 104 0.8 One of 3 estimates
Branton Loulsiana 36 Holsteins 772 F ;A112 1.1 Single herd
VanVleck New York 9 Holsteins 57,826 F _ . 57 0.5 AT population
Mahadevan Ceylon 16 Red Sindhi <1,000 A 0 0 Single herd
Dillon I1linois 54 Holsteins 1,656 A . 0 0 Single herd
Hargrove Southeast U.S. 4 Holsteins 251,322 A\i: ::117 0.8 Many herds
Hargrove Southeast U.S. 4 Jerseys 59,274 A : ‘ ;’ 55 0.6 Many herds

la=all lactations; F=first 1act§tiéns*only

0-1Z .-
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In the pédigrée,,;hese are:

1

a
Sire
b
The cow
c
Dam
d

Research shows that 90 to 947 of the genetic change in milk
yield comes from a, b and ¢, with the remainder coming from

d. This occurs because we cannot practice very severe
selection for milk yield among females because we need to keép
nearly all females born to maintain the herd at the same size
(in one year only about 6% of the female dairy cow population
in the U.S. is culled for low milk yield; the rest are kept to
reproduce or are culled for other reasons), and we can not
obtain very good estimates at a young age of the genetic merit
of females.

2. VWhat estimates of envirommental change have been obtained?
As one would expect, these estimates are quite variable. An
important point here is that they are not always positive as
one would hope. In fact, a number of negative estimates have
been obtained. If true, these could result from greater
mechanization of dairy herd operations, larger herds, and less
individual attention being given to each ccw.

3. What magnitude of genetic change for milk yield is possible?
It should be possible to increase milk yield genetically at
the rate of 1.5 to 2.0% per year. This would result from
Judicious selection of sires, selection nearly totally for
milk yield with little attention to other traits, and an ef-
ficient sire proving program. If 0.7% is the actual rate of
change being attained, we are only changing at a rate of 1/3
to 1/2 the maximum possible,

SUMMARY: Research frem temperate, semi~tropical and tropical areas shows
in general that appreciable genetic improvement has been made in milk
yield of the dairy cow. PRate of change is at a rate of about 0.7% per
cow per year, 1/3 to 1/2 of the maximum possible. Most progress comes
from rigid selection of males. Environmental effccts on yield are
apparently not always positive, although estimates are quite variable.



MANAGEMENT FACTORS THAT PAY BASED ON A FIVE-YEAR STUDY
OF EL SALVADORIAN DATRY HERD RECORDS

by

C. W. Reaves
Yrofessor Emeritus
Uniwversity of Florida
» - Dalry Advisor on US27D/University of Florida Contract
' To E1 Salvadov, 1972-1973

This paper will deal with herd management factiors with data on
several factors developed from the Milk Recording records of El
Salvador from 1967 to 1972. A total of 2919 records representing 19
farms in four areas of the country are involved, except that only
2224 had information for studies on effect of "days open."

Effect of Month of Calving

The effect of the menth of calving on milk production shows a
difference of over 900 pounds between the 305 day lactation of those
Holsteins calving in Febrv-rcy and in August. For all breeds, this
difference was 729 pounds.

Table 1 gives the average production in 305 days of cows calving
in each month of the year for the different bre:ds and for all breeds
together. January to April calving were generally good months for
maximum yearly production while May to December were poor months.

It is true that dairy farmers producing milk for milk bottling will
need to breed some cows for calving during the latter period. The
losses can be partially offset by a well planned feeding program.

Age at First Parturition, by Breed Group

Table 2 gives the means of the age at first parturition for the
various breeds and for breed groups of the two major breeds represent-
ing the percentage of pure breeding. All breeds show six months older
than cows in the United States at first calving and about 10 months
older than the recommended age for werl grown heifers at first calving.
The groups of Holstein and of Brown Swiss with a greater percent of pure
breeding show a trend to a younger age at first calving.

Age Effects: A Set of Ape Conversion Tactors for El Salvador

The effect of age at calving was studied using all the records.
Computerized adjustments were mace for farm, breed group, month of
freshening and year, thus eliminating the influence of other factors.
The calculated age conversion factors represent the relation between
the adjusted records made by cows calving at the specific ages and the
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Table 1. Effect of month of calving on milk production with adjust-
ments for breed group, farm, year ard age.

BRAHMA, CRIOLLA AND MESTIZA

BROWN SWISS (749 records) (537 records)

Month Average Variation Average Variation
of Production from Production from
Calving 305 days Average 305 days Average

Milk, 1bs.) (Milk, 1bs.) (Milk, 1bs.) (M11lk, 1bs.)
Jan. 5921 8 5017 208
Feb. 6030 117 5237 428
Mar. 5827 ~ 86 5015 206
Apr. 5960 47 5144 335
*May 3832 - 81 4918 109
June 5835 - 78 4625 ~184
July 6012 99 4797 - 12
Aug. 5673 -240 4733 - 76
Sept. 6065 152 4632 =117
Oct. 5890 - 23 4420 ~-389
Nov. 6153 240 ) 4583 -226
Dec. 5758 ~155 4587 =222
Average 5913 4809 ;
HOLSTEINS (1477 records) ALL BREFDS (2919 records)
Jan. 6017 - 20 6048 95
Feb. 6691 654 6402 449
-Mar. 6163 126 5996 43
Apr. 6082 45 6067 114
*May 6017 - 20 5913 - 40
June 6097 60 5938 - 15
July 6009 - 28 5983 30
dug. 5760 =277 5673 ~280
Sept. 5922 -115 5922 - 31
Oct. 5872 ~165 5822 -131
Nov. 5767 -270 5832 ~121
Dec. €047 10 5840 -113
Average 6037 5953

*The rainy season begins May 15.
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Table 2. Age at firpt pagturition by breed groups.

BREED ‘ " NUMBER BREED MEAN
GROUP RECORDS (AGE IN MONTHS)
Holstein:
% not known_ 81 36.4
502 116 35.0
75% 80 34.1
87-1/2% 54 - 34.1 -
96-3/4 to 100% 46 ’ 32,2
All Holsteins 377 34.6
Brown Swiss: T '
% not known 106 35.5
50% ‘ 29 33.5
75% 11-¢ 33.1°
87-1/2 to 100% 25:: 3@{4
All Brown Swiss 171 34.4
Guernseys (all purebred) 373F 32.4
Mestiza 38, 33.5
Brahma 62 34.0
Criolla 16 37.6
L1]1 Jreeds 701 34.4

records mde by cows at maturity (the age group with the largest recoced),
The actuzl record made by a young cow or a cow past her prime 4s multi-
plied by the factor shown tc convert it to its "Mature Equivalent," It
enables comparison of records of cows of different ages. Mature equivalents
are especially valuable in comparing the production of groups of daughters
of different bulls.

Fictors were calculated for Brown Swiss, Holsteins and Criolla.
See Tale 3. It will be noted that these El Salvador age conversion

The Blstein factors calculated from the El Salvador records show a
very smooth curve by years of age bu% the factors are considerably
lower than those in the United States. This indicates that the
Holdeins are exceptionally well developed and conditioned at first
caling and/or they are not fed and handled to make the increase in
prouction as they approach maturity.

The age factors in Table 3 calculated from the F1 Salvador preduction
records should be useful to the farmer or rescarch worker in evaluating
ploduction ability of Brown Swiss, Hoi: tein and Criolla cows handled
wder conditions comparable to the more specialized dairy herds in El
$dlvador. These were milked tw%ce daily in dairy barns without a
cilf at side. Pastures were reasonable well mznaged but most herds
did not receive concentrates in the quantity to support production at
tie full potential of the better cows.
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" Table 3. Age effects with adjustments made for farm, breed groups,
‘ month of freshening and year effects.

The "factors" shown are the figures for multiplying the records made
at the different ages to secure the "mature equivslent’ (based on
the averages of the records of cows of the specified breeds and ages
.An E1 Salvador, 1967-72.

BROWN SWISS (749 records) CRIOLLA (91 records)
Age at Calculated Calculated
Freshening ﬁgié age factor F‘J’S' ﬁgi& age factor
(Months) (E1 Salvador) actor (E1 Salvador)
24 4350 1.37 1.45 4490 1.16
30 4717 1.27 1.35 4573 1.14
36 5030 1.19 1.23 4661 1.11
42 5292 1.13 1.16 4752 1.09
48 5506 1.09 1.10 4843 1.07
54 5676 1.05 1.07 4929 1.05
60 5804 1.03 1.04 5008 1.04
66 5895 1.01 1.02 5076 1.02
72 5951 1.00 1.00 5132 1.01
78 5977 1.00 1.00 5170 1.00
84 5974 1.00 1.00 5190 1.00
90 5948 1.00 1.00 5186 1.00
96 5900 1.01 1.00 5156 1.01
102 5835 1.02 1.01 5098 1.02
108 5755 1.04 1.01 50607 1.04
114 5664 1.05 1.02 4881 1.06
120 5566 1.07 1.02 4716 © 1.10
HOLSTEIN (1476 records)
Age at Calculated

Freshening ;gii age factor F;tf%}

(Months) (E1 Salvador)
24 5445 1.14 1.31
30 5562 1.12 1.24
36 5668 1.10 1.18
42 5763 1.08 1.12
48 5849 1.06 1.08
" 54 5925 1.05 1.04
60 5991 1.04 1.02
66 6048 1.03 1.02
72 6096 1.02 1.00
w78 6134 1.01 1.00
<. 84 6165 1.01 1.00
© 90 6186 1.00 1.00
- 96 6199 1.00 1.00
+ 102 6205 1.00 1.01
" 108 6202 1.00 1.02
114 6192 1.00 1.03
120 6175 1.00 1.04
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'Effects of Days Open in Current Lactation
and in a Three-Year Period

~ The question of how soon to breed cows after parturition for the most
‘profitable production has been the subject of much discussion in Latin
American countries. There is still some opinion that breeding should be
delayed for seven or eight months from the belief that cows drop sharply
in milk production following conception.

Table 4 shows the 305-day lactation records of cows grouped accord-
ing to days open for the different breeds and all cows. While slightly
higher production was made by cows in the delayed breeding groups, there
was no evidence of the sharp drop in production following conception.
The percentage effects of delayed breeding on increase in production in
the current lactation was almost exactly the sawe as in the United
States (Table 4, All Cows).

Table 4. Effects of days open with adjustments for breed group, farm,
year, month of calving and age.

Additional milk in current lactation by delayed breeding beyond 90 days

Days 305 days Additional 305 days Additional
Open  Lactation (1bs.) Milk (1bs.) Lactation (lbs.) Milk (1bs.)
BROWN SWISS (604 records) HOLSTEINS (1036 records)
90 5882 0 5480 0
120 5944 62 5570 90
150 6005 123 5674 194
180 6066 184 5793 313
v 210 6127 245 5927 447
305 6320 438 6446 966

BRAHMA, CRIOLLA, MESTIZA

GUERNSEYS (142 records) (442 records)

90 6195 0 4481 0
120 6254 39 4597 116
150 6311 116 4702 221
-180 . 6366 171 , 4796 315 -

. 210 6419 224 4880 399
-305 6579 . 377 5074 593

ALL COWS (2224 records)

' _Days Lactation Additional %Z of 90 From Legates' study
Open (Lbs.) Milk (1bs.) day group of U.S. Records

90 5629 0 100 99%
120 5741 112 162 1027
150 5851 222 104 1037
180 5960 331 106 105%
210 6064 435 108 106%

305 6380 751 13 e
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Table 4B extends the study to the production in a 3-year period using
the average of those open three months (12-month calving interval) com-
pared to those open 10 months (19-month calving interval)., While the de-

- layed breeding gives a little higher lactation records, the average annual
;production is over 1,000 pounds milk advantage to the 90 days open group.

Table 4B, Effects of days open on 3-year production.

Calculated production in a 3-year period based on 305-day production and
days open data (only includes data on cows which "days open" were known).

Group Group
Open 3 Months Open 10 Months

Number lactations 3 2

Swiss, milk 1bs. 3 x 5882 = 17,646 2 x 6320 = 12,640
Holsteins, milk 1bs. 3 x 5480 = 16,440 2 x 6446 = 12,892
Guernseys, milk lbs. 3 x 6195 = 18,585 2 x 6579 = 13,158
Brahma, Mestizos, Criollas 3 x 4481 = 13,443 2 x 5074 = 10,148
All cows 3 x 5629 = 16,887 2 x 6380 = 12,760

Illustration of Lactation and Dry Period of Cows Open
3 Months vs. 10 Months Open in a 3-Year Period

alved dry dry dry
milked - calved 1ved
bred calved ca.ve
- milked milked =
l4 4
3 10 12 36
Months
calved calved

milked 12 mos.™ T = milked 12 mos. =

bred dry bred e ATy e
)L (7 mos.)

10 12 19 38
Months

The cow in the upper graph represents 3 months open (10 months milking
and 2 months dry each year; 3 lactations in 36 months). The cow in the
lower graph is open 10 months (milks possibly 12 months and dry 7 months
in her 19 month calving interval). She requires 38 months for just 2 lac-
tations,

The milk production record of the foregoing table is for 305 days, hence
an additional amount of possible 500 pounds should be added to the lactation
of cows in the "10 months open' group as they may milk 2 months longer. Then,
the comparison of the 3-year production of the average of "All Cows' in the
table would be as follows:
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Average
Number 305~day 3-year Av. Production
Cow Lactations Lactation Production Per calendar year
3 mos. open 3 5629 16,887 5629
10 mos. open 2 6380 + 500 13,760 4587
= 6880
Additional milk from 3 mos. open cow 3,127 1042

Effect of Size of Cow

Table 5 shows the per cow production of different groups according
to body weight from 700 to 1400 pounds. There was a wide variation in
size with the Holsteins showing an average increase of 290 pounds milk
per lactation with each 100 pounds increase in body weight. The Brown
Swiss showed only 203 pounds milk increase per 100 pounds greater body
welght.

Table 5. Effect of size of cow on production.

Relation of bedy weight to milk production with adjustments
for breed group, farm, year and month of calving.

Body
Weight Holstein (1476 records) Brown Swiss (749 records)
(1bs.) 305 day lactation (Lbs.) 305 day lactation (Lbs.)

700 5192 4995
750 5329 4992
800 5470 5031
850 5613 5107
900 5758 5212
950 5905 5339
1000 6052 5483
1050 6200 5636
1100 6349 5792
1150 6497 5944
1200 6644 6086
1250 6791 6210
1300 6935 6311
1350 7078 6382
1400 7218 6415

Average increase 290 203
in milk per 100 4 .
1bs. of increase

in body weight

Effect of Level of Ccnacentrate Feeding on Production

Table 6 gives the production of Holstein and Brown Swiss cows
on levels of concentrate feeding from O to 10 pounds daily as the average
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" amount fed per day throughout the 305-day lactation. The response
varied from approximately 2 pounds increase in milk per pound con-
" centrates fed at the lower levels of feeding to just over 1 pound at
" the higher levels. The average response per pound concentrate fed
throughout the lactation was 1.54 pounds milk for the Holsteins and
1.49 for the Brown Swiss.

If the milk:feed price ratio is 1:1.33, the above response means
$2.00 worth of milk for each $1.00 spent for feed. This value justifies
feeding concentrates at a fairly liberal level to cows with the genetic
ability for higher milk production.

Obviously, pasture and/or harvested forage should be provided in
the best quality and quantity possible for economical milk production
and couservation of feed supplies, However, by-products of the food
industry and special feed crops can enable profitable concentrate
feeding to cows of high production ability.

Table 6. Effect of level of concentrate feeding on production with
adjustments for breed group, farm, year and month of calving.

305-DAY LACTATION
CONCENTRATES FED PER COW LBS. MILK BROWN SWISS
LBS. PER DAY LBS. IN 305 DAYS HOLSTEIN (1476 records) (749 records)

0 0 2665 2484
1 305 3288 3010
2 610 3878 3519
3 915 4433 4013
4 1220 4954 4491
5 1525 5441 4953
6 1830 5894 5399
7 2135 6313 5830
.8 2440 6697 6244
9 2745 7048 6642
10 3050 7358 7024

Average increase in milk .

per 1b, increase in con- 1.54 T 1.49

centrates fed L

Returns per $1.00 for feed if

milk:feed price ratio is 1:1.33 1'322f0§'54 1.321?9é.49

Averages by Breed Groups of Various Factors

Table 7 shows the variations between the different breeds and the
“variations between breed groups of varying percents of pure breeding
within the Holstein and Swiss breeds.
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Table 7. Milk production and other factors averaged by breed groupé
(without adjustments) ' oo

BREED NUMBER AGE O;E;‘;g;’m DAYS  LACTATION
GROUP RECORDS (MONTHS) (DAYS) OPEN (LBS.)
Holstein:
% not known 154 66 277 161 5696
50% 385 67 281 137 5672
75% 247 64 288 155 6081
87-1/2% 107 541 290 167 5848
93-3/4 to 100% 143 67 288 195 6996
All Holsteins 1036 64.8 284 156 5974
Brown Swiss:
% not known 270 67 284 147 5397
50% 145 713 288 138 6233
75% 100 73 296 146 6816
87-1/2 to 100% 89 57 294 190 7658
All Brown Swiss 604 67.6 288 151 6166
Guernsey (all purebred) 142 50 293 198 6034
Mestiza 204 80 277 156 5356
Brahma 147 54 253 123 4592
Criolla 91 83 259 135 4351
All Breeds 2224 66 282 154 5811

In summary, the 1967-72 dairy records of El Salvador show responses
yimilar to that of the specialized dairy cattle breeds of the United
States. The present annual average production of these herds at 5811
pounds (no adjustments) is about the same as the Florida DHIA average
in 1947. The newer knowledge of feeding and management will result in
rapid improvement on specialized dairy farms.

Feeding and milking practices can be changed in a short time. Better
quality forage can be planned, produced and harvested in one to three
years. Improvement of the quality of the cows takes longer but for the
good dairymen who improves the other factors, the biggest long term advance
will be made through improvement of the productive capacity of his cows.
Better proved sires are now available than ever before to expedite the

improvement.



UTILIZATION OF PROSTAGLANDIN Fpy FOR OVULATION
CONTROL: FERTILITY RESULTS

by

W. W. Thatcher
Reproductive Physiologist
Dairy Science Department

University of Florida
Gainesville, Florida

Detection of estrus and the proper timing of insemination are major
reproductive management problems facing dairymen. Large herd size and
subtropical environmental conditions undoubtedly increase these problems
for Florida dairymen. Any system which improve estrous detection will
greatly improve reproductive management. This can he partially accomp-
lished by estrus and ovulation control. Hevever, we will never really
be successful in regulating the estrcus cycle to breed cows in groups
when we want until o full understanding of the hormonal relaticnships
controlling thc estrous eycle are established. The first experiment
to be presented was designed to characterize the transitory hormonal
changes of progestirs, cstradiol and LH which culminate in spontaneous
ovulation. Such knowledge is essential in developing an ovulatory
contrel svsten,

Six animals were fitted with indwelling jugular catheters on day
14 (day 0 = day of last estrus) of the estrous cycle. Bloed samples
were collected daily on days -6 through -4 prior to heat, every 6 hr on
days -3 and -2, and every 2 hr from duay -1 to the time of ovulation.
Animals were obscrved for estrus after every blood sample was collected
and palpated per rectum to determine the tiwe of ovulation. Plasma pro-
gestins, estradiol and ILH were measured by radioimmunoassay, and the
results are illustrated by the regression Jincs in figure 1. Associated
with the regression of the corpus luteum (CL) was a decrease in plasma
progestins (secreted by the CL) from a concentration of 5.7 ng/ml at day
-6 to 0.068 ng/ml at the onset of estrus. Progestins remained at this
low level until after ovulation. Piasmi estradiol remained at
approximately 2 pp/ml until dav -4 at which time it began to rise. A
substantial incrcase in Ep did not occur until after the CL had begun
regression. [stradiel remained elevated frem 24 to 48 hr prior to the
onset of estrus and declined preciptiously during the period of estrus.
The low level of propesterone and elevated level of estradiol prior to
the onset of cstrus appear to cause a massive surge of plasma LH close
to the onset of estrus. This peak of Lli is responsible for ovulation
that occurred 22 hr after the peak of LH (Table 1j.

In the past few years a compound called prostaglandin Foa (PGFpg)
has been attracting much attention in the field of reproductive physio-
logy. Research in sheep indicates that the uterus produces a luteolytic
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Table 1. Intervals between certain physiological and
behavioral events in the bovine at estrus.

MEAN b
INTERVAL HOUR s.p.2 n
Peak LH to Ovulation 22.25 3.53 6
Onset of Estrus to Peak LH 2.83 1.27
Duration of Estrus 10.00 1.52 5

aS.D. = gtandard deviation

n = number of animals measured

factor (PGFy,) and data from Cornell University indicate that a similar
luteolytic compound might be produced by the cow uterus. PGFyqy causes
CL regression in many species when injected. We designed the following
experiment to determine if PGFp, would induce CL regression (decreased
progestins), follicle growth (increased estradiol), estrus (LH surge)
and ovulation. If these events can be induced and appear to be normal,
then PGFy, may be a very useful tool for centrol of ovulation. Seven
heifers were treatcd with PGFy, (either 30 mg Intramuscular or 10 mg
Intra uterine). Heifers were fitted with indwelling jugular catheters
and blood samples were collected at 2 hr intervals for 6 hr prior to
PGFyy administration until ovulation. Plasma progestins, estradiol and
LH were measured and this data is illustrated in figure 2.

Six of seven heifers expressed an induced estrus and ovulated after
receiving PCGF,.. By 7 hr after PGFyy administraticn, plasma progestins
declined 507 thus confirming that CL regression was induced. The induced
hormonal changes in figure 2. synchronized to the peak of LH, reflects
the same relative changes associated with spontancous heats and ovulation
of experiment I (Figure 1). Results from the second experiment indicate
there are no major alterations of expected hormonal interrelationships
between progestins, estradiol and LH approaching a PGFy. induced estrous
and ovulation. Other laboratories have reported similar findinas. The
intervals from PGFyy administration to estrus, peak LH and ovulation were:
74.9, 78.8 and 99.5 hr, respectively (Table 2). The interval between the
peak of LH to ovulation and duration of estrus was comparable to that ob-
served with the spontancous ovulations of experiment 1 (Table 1).

At this point 1t was felt that PGFp, may provide a means of synchroniz-
ing ovulation with one treatment. However, the traditional progestational
compounds used for estrous synchronization have resulted in lowered
fertility at the synchronized estrus. Thus it was essential to determine
if fertility at the PGF,, induced ovulation was normal. A cooperative
regional study was conducted between the University of Florida, Upjobn Co.,
Michigan State University and Louisiana State University involving 386
animals. The University of Florida component of the study was conducted
in cooperation with Bassett's Dairy, Monticello, Florida. Cattle were
assigned randomly to one of three treatment groups at each of the four
locations. At the initiation of the experiment, ovaries of all animals



34-C

Table 2. Intervals (hr) between PGFyq injection and
certain physiological events in the bovine.

INTERVAL X (n=6)" 5.D."
PGan to Onset of Estrus 74.9 21.1
PGan to Peak of LH 78.8 20.8
PGFZa to Ovulation 99.5 19.2
Onset of Estrusg to Ovulation 254.6 4.8
Peak LH to Ovulation 20.7 5.4
Length of Estrus 11.2 1.5
Onset of Estrus to Peak LH 3.9 3.1

a .
pt = number of animals measured
§$.D. = standard deviation

were palpated to determine the presence of a CL. Treatment I animals
served as controls and were artifically inseminated approximately 12
hr after onset of estrus. Animals assigned to Treatments IT and III
were injected with 30 mg of PGFy,-Tham Salt if a CL was cetected.
Animals without 2 CL were injected one week later. Animals in
Treatment I1 were inseminaced as those in Treatment I, whereas
Treatment IiI cattle were inseminated twice, at 72 and 90 hr after
PGFyy injection, withont regard to timwe of estrus.

Cattle in Treatments II end TIT were considered to have responded
to PGF,y, if they returned to estrus between days 1 to 7 following PGFy
injection. Using this definition 58 and 72% of the animals responded to
PGPy, in Treatments IT and 1T[, respectively. However, if the rate of
estrous detection for Treatment I (82.5%) can be considered a reliable
measure of percent animals expressing estrus or capable of being detected,
then 73 and 88y responded to PGFy, for Treatments II and TIT, respectively,
These data suggest that additional methods shculd be investigated for
administering FGFy, to cattle In order to obtain a greater rate of response,
0f the heats induced within a 7 day perlod, 52% were observed on day 3 and
90% were detected between days 2, 3 and 4.

All animals werc diagnosed for pregnancy by rectal palpation at 35
to 60 days after artificial insemination. The overall fertility and
fertility for each region is expressed In Table 3.

There was no cvidence of a treatment by area interaction so the
data were pooled for the four regions: Fertility for Treatments I, I1
and IIT were 53.2, 52.2 and 55.8%, respectively. Thus, fertility was
gimilar to controls when cattle were inseminated at the synchronized
estrus following PGF,y; fertility was similar to controls when cattle
were inseminuted at predefined intervals following PGFpy. An additional
way to express the fertility data is percent conceived of animals assigned
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Table 3. Fertility following PGFy,°.

TREATMENT LOCATIONb
Michigan Florida Louisiana Upjohn Total
I 62.5 (24)¢  54.5 (33)  48.2 (56) 55.5 (9) 53.3 (122)
I1 90.5 (21) 31.8 (22) 38.9 (18) 37.5 ( 8) 52.2 € 69)
111 78.9 (19) 33.3 (30) 65.0 (20) 58.9 (17) 55.8 ( 86)

#reatments I and TI Fertility = (number of cattle pregnant 35 to 60
days after AI) divided by (number of cattle AI). Treatment III
Fertility = (number of cattle pregnant 35 to 60 days after AI) divided
by {number of cattle responding to I'GFy,) .

bMichigan State University, University of Florida, Louisiana State
University, The Upjohn Company.

c . .
Number of animals in parenthesis.,

to each treatment groups. These were 42, 30 and 42% for Treatments I,

IT and III, respectively; such values reflect degree of estrous detection
(Treatments I and II), response to PGFq (Treatments IT and III) and
conception rates (Treatments I, II and III).

These results indicate that the prostaglandin Fy, drug may provide
dairymen with the first practical ovulatory control treatment that re-
sults in normal fertility. Such a compound could markedly improve
reproductive management schemes in dairy heifer and cow operations.
Animals between dayc 1 and 5 of the estrous cycle are non-responsive
to PGPy, and therefore such animals can not be synchronized. Additional
research is needed to sensitize cattle to the drug at this time or
devisc appropriate management schemes to minimize the problen.

Use of PGFy, on the farm will depend on its price and whether the
drug recelves clearance for use from the Food and Drug Administration.
Drug residue studies are now under investigation. Fortunately PGFyy 1is
very rapidly metabolized and should not present a major problem. The
amount of drug required will depend on route of administration and
availzbility of more potent PGFyy drug analogues.
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EQUINE HEALTH CARE PROGRAMS

by

W. S. Cripe, D.V.M.
Assistant Dean for Student
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Gainesville, Florida

The equine species requires the same careful consideration of
production requirements as other animal production units. The three
major arcas of concern are nutrition, management, and health.

Equine health is very closely interrelated and interdependent
upon management and nutrition. Therefore, to protect the owner's
investment, the veterindarian's first concern is a program of pre-
ventive medicine. His responsibility is to maintain not only the
general health. but the breeding health or soundness of all horses
on the farm.

Each horse farm must be maintained as a '"closed" animal unit,
This means isolation of all incoming animals to the horse unit for
a 30 to 60 day quarantine period. Though isolation facilities are
not always available, =veiy effort should be taken to provide such
facilities as a standa.d safe-guard.

During the Isolation period, a simple but rigid routine of
examining new arrivals can preveat trouble later. A health record
card should be estublished for each new arrival. On this card, a
record of daily tcmperature, attitude, appetite, thirst, and char-
acter of the feces should be noted. Remember the new arrival's
period of travel can be exhausting and the me stress factors can
contribute to pleuritis, pacumonia, dehydratioan, constipation, and
other serious complications.

During the quarantine period, standard diagnostic tests and
required vaccination and treatment procedures should be instituted.
These measures may include blood tests for equine infectious anemia,
piroplasmosis, and leptospirosis; vaccination for control of equine
enzephalomyelitis, tetanus, rhinopneumonitis, influenza, etc.;
treatments for external and internal parasites control; and evaluation
of reproductive soundness by checking the stallion's semen and the
culturing of the mare's cervix.



In general, the owner of the horses and the veterinarian should
custom design these health, management, and nutrition programs for
each ranch. Comfortable stables and safe corrals should be provided.
The nutritional programs should be based on the type, age, sex, and
use of the horses. The herd veterinarian should demonstrate to all
horse handlers the proper hoof and leg care. A routine parasite
examination and dental care program should be established. This
latier procedure will help reduce colic and other gastrointestinal
maladies.

The veterinarian is responsible for the type, numbter, and
scheduling of inoculations. Different ranches and areas require
somewhat different immunization programs. Thus, the custom design
is required.

Breeding programs require coastant surveillance and the main-
taining of good records. Mares should be grouped as ma‘den mares,
barren mares, and foaling mares. Only be rectal palpatio. of all
the reproductive organs by an experienced person can the condition
of the entire genital system be accuratley determined. Special
attention must be given to the routine teasing of, all mares if the
breeding program is going to be successful. A complete and accurate
teasing chart is extremely valuable for recording changes in the
heat periods.

Conformation examination of the vulva for the possible "wind-
sucking" condition in all breeding mares is very important. Ccrrection
of this anatomical problem with the "Caslick" surgical closure often
prevents movement of air into the vagina and assures a full-term geg=-
tation pericd.

Paturition by the mare usually occurs between 315 and 350 days
of gestation. A= this is a sizable time variation, most breeders
realize that a few days deviation in the average foaling time of 349
days is not unusual,

Certain physiological signs herald the approach of foaling time.
First, the marc begins to "make bag". This cau occur several weeks
prior to due daic. but the "waxing" phenomena s curs 24 to 48 hours
before foaling. 'Waxing” is the variable-sized honey-colored, waxy
substance that forms at the end of each teat.

A quite, clean, and well bedded box stall is recommended when
the birth process is imminent. If assistance is required for the
foal delivery, remember that infection may be introduced by contam-
inated hands or instruments and bruised or torn tissue is more
susceptible to infection than is healthy tissue. Thus, minor
injuries to the gential tract at foaling time become easily infected
unless strict carc is taken to see that ¢ lrty hands, obstetrical
ropes, chains, and other instruments are kept out of the birth canal.
Asepsis 1s mandatory!



Allow the mare to rest in the recumbent position for 10 to 15
minutes after foaling. If the fetal membranes have not been dis-
charged within 6 hours, the herd veterinarian should be notified.
Also, an examination of the expelled wembranes by the mare's
attendant should bhe made to be certain that no pieces have torn
away and remain in the uterus.

The mare and new foal should remain in the box stall for 12 to
24 hours so that the foal can nurse freely and derive all possible
benefits from the colostrum.

The foal's umhilical stump should ke treated immediately with
strong lodine for its disinfecvanc and cautery acticen. The cord
should be tied with umbilical tape only iU exceesive liemorrhaging
is occuring or it becomr: acerscary 1o ever the umbilical cord
from the fetal membrunes. Jatibicotic peophylactic therapy is often
routinely administered te the fo:l as Loov as the cord is severed.
Weak foals may requirc ox,zen, suppercive fluid therapy, and/or

whole blood transrfusicun. (Z0-100 wls) fron the Jdom.

[

These few comments abnut horse healtl: programs can be summed
up by stating chat 'Treventive Medicine” is the key to sound horse
health managemenn programs. Treating siclk uuimnls s costly and
frequently a losing battle., Animals ia good tondition, well fed
and watered, bave greater resistance to disecose. Therefore, horse-
men in cooperation vith thelr veterinavians nced to develop a menth
by month annual calendar o) nutrition, management, and health programs
to meet their long-range production moals.

Keep 'um healthy!!



INTERNAL PARASITE CONTROL
by

Richard E. Bradley, D.V.M., Ph.D.
Veterinary Parasitologist
Department of Veterinary Science
University of Florida
Gainesville, Florida

Horses and ponies have the distinction of having more different
kinds of internal parasites than any of the other domesticated animals.
More than 50 different parasite species are capable of infecting horses
and ponies and some of these species are capable of producing serious
illness or death.

All horses and ponies have parasites; it is virtually impossible
to completely eliminate them from individual animals. Hewever, the
strategic and judicious use of anthelmintic drugs will reduce the
parasite population to a level that the animal can tolerate.

The internal parasites commonly secon in horses and ponies in
Florida can be divided into the following groups fov convenience:
Gastrophiluc sp. (bots), Strongylus sp. (large strongyles), Oxyuris
equi (pinworms), Parascaris equormen (ascarids or large roundworms) ,
small strongyles (many species), Stronumiloides westeri, tapeworms
(several species), and a few other speciecs.

Gastrophilus sp. (bots): Bots are larval stages of flies that are
attac »d to the horse's stomach lining. They occur in greatest numbers
during the winter months in Floride (November to March) and treatment
to remove bots is done once or twice during this period.

The most effective way to treat for bhots is via a stomach tube.
Carbon disulfide, in liquid form, may be used in adult horses, but it
is highly toxic and should not be used in young animals. Due to their
lesser toxicity piperazine-carbon disulfide trichlorfon-phenothiazine
combinations are better choices since these are broad spectrum anthel-
mintics, useful against some woim perasites in addition to their
activity against bots. DButonate is also an effective drug, against
bots only. Dichlorvns may also be used, either mixed in feed or as
a paste applied to the animal's tongue.

Strongylus sp. (large strongyles) and small strongyles (many
species): These 2 groups of strongyles number at least 45 distinct
species. Unfortunately, the eggs of all strongyle species look alike
under the microscope. TFor this reason, fecal examinations that give
only numbers of eggs preseirt ave of little value in diagnosis. However,



if the fecal sample is incubated allowing the worm eggs to hatch
(usually within 24 hrs.), the resulting larvae can be readily identified
and differentiated. By determining the species and relative numbers
present an accurate diagnosis can be made.

Accurate diagnosis is essential with strongyle infections since
2 large strongvle species, Strongylvs vvlearis and Stronaylus edentatus,
are the most pathogenic of all interunal parasites of horses and ponies.

The true "bloed worn" is Strongylus vulgaris and infection of any
equine with this species can lead to scrious illness or death. The
larvac enter the horse via feed or water and migrate from the intestinal
tract to Lthe arterlies thact supply blood to the intestines. They migrate
within the wvalls of thesce arteries causing inflammation and blood clots.
If portions of these clots break off and are carried along in the blood-
strecam, they plug up smaller arteries thus cutting otf the bloed supply
to a portion of the intestinal tract. This is "verminous colic'" and
is one of the mnst common types of colic in horses and ponies. 1f a
larger bloond vessel becomes partially plugged because of a clot, it
can lead te a "ballooning" of the weakened artery (ancurysm formation)
which makes it subject to rupture.

An important point to remember about Strongnylus vulgaris is that
the life cycle (from egg to larval migration to egg-laying adult worms)
requires about 6 months to complete. Therefore, foals under 6 months
of agc will not have large strongyle eggs on fecal examination and the
use of anthelmintics against large strongyles is not neccssary. However,
fcals can be infected with large strongyles from the day of birth if
exposed to infective larvae. It is imperative to cbserve proper
sanitation including daily removal of manure from the time a foal is
born to reduce the chances of infection with large strongyles.

The other pathogenic large strongyle is Sévongylus odenlatus.
It's life cycle is similar to that of S. vuligaris except that the cycle
requires abhout 1l months to complete. Therefore, the use of drugs
against this large strongyle worm in suckling or weanling foals is of

no value.

In older horses and ponics, there arc a number of c¢ffcctive anthel-
mintics that are effective in reducing the numbers of large strongyles, if
administered on a regular basis. Cembinations of these drugs are fre-
quently used to get the maximum effect out of each one. The drugs of
choice are most cffective if administered via stomach Lube since the
exact dose can thus be given. Top dressing fced with anthelmintic
formulations is sccond best, but often is o useful method, if employed
as part of a regular prosram.

Phenothiazine was the first chemlical that was widely used as an
equine anthelmintic and is still in use today, cither alone or in com-
bination with other drugs. Thiabendazole, piperazine-carbon disulfide,
mebendazole, and pyrantel tartrate are other examples of drugs that are
effective against large strongyles (see Table 2).
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Paraccarts cquorim (roundworms): These worms cause the most
severe problems in young animals (suckling and weanling foals) and
Lreatment every 4 weeks starting at about 8 wecks of age until the animal
is about 6 months old is the recommended practice. There is not much
point in starting treatment earlier than 8 weeks since about 10 weeks
is required for large roundworms to complete their life cycle.

The drug of choice for treating young animals for Parascaris
infections is piperazine. This drug is available in a variety of
formulations and should be given by stomach tube or drench for best
effect. However, a top dressing formulation can be used, if part of
a routine program (Table 1).

Oxyurie equi (pinworms): These parasites are mainly a nuisance
to horses since they live in the large intestine and rectum. The adult
female worms inhibit the rectum and skin in the region of the anus.
This leads to irritation of the area and the infected animal rubs the
tail and anal region on fences, stalls, etc. The same drugs that
are effective against strongyles are also effective in treating pin-
worm infections (Table 1).

Small strongyles: This group of internal parasites is mostly
non-pathogenic. There is no larval migration as with large strongyles
and disease production by thesz worms is debatable. However, since
the eggs are indistinguishable from those of large strongyles, it is
important that an effective treatment program be followed. Most of
the anthelmintic drugs that are effective against large strongyles are
also effective against the small varieties (Table 2%

Strongyloides westeri: These parasites may be more pathogenic to
fouls than once thought. It is now apparent that infection of suckling
foals can occur through the colostrum. Diarrhea is a common clinical
symptom of Strongyloides infection in foals. Thiabendazole is the
only known effective drug treatment.

Tapeworms: These parasites are relatively common in horses and
ponies in Florida, but usually are found in small numbers. It is
usually difficult to associate tapeworms with disease. There is no
effective known treatment although claims are made by some products
such as lead arsenate. We do not usually recommeund treatment for
tapevorms in equines.

Other parasitie diseases: Horses and ponies may be infected with
a stomach worm of cattle (7richostrongylus axei) when grazing with
infected cattle. Use of a regular treatment program for other internal
parasites (Table 1) will control T'. acei infections, if they occur.

Cutancous (skin) infection with Habronema sp. occurs in Florida
equines where the worm larvae invade an existing wound. This type of
infection is associated with poor sanitation and can be very difficult



to treat. Thiabendazole paste applied to the wound is reported by
~ some individuals as effective in helping to cure these "summer sores'.
" There are also reports of using organo-phosphate insecticides directly
on the wounds. However, surgical intervention is usually required to
remove the granulation tissue that is produced around such wounds.

Summary

Successful control of internal parasite infections of horses and
ponies in Florida requires good management (manure disposal, use of
feed bunks, clean water, rotation of paddocks and pastures, separation
of different age animals) and the judicious, regular use of effective
anthelmintics. An annual program involving the use of a variety of
drugs is recommended. A suggested program is presented in Table 1.

We have purposely omitted giving specific drug dosages and listing
trade names of drugs in this discussion. This is becausc of the large
number of trade nomes that are currently marketed and also the number
of formulations that have various recommended dosage rates. For this
information, read the label on the package and follow those directions
to the letter. All anthelmintic drugs are potentially toxic and should
be handled and used with caution. Consult your veterinarian for advice

on setting up a routine treatment program.
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Table 1. Examples of Recommended Programs for Anthelmintic Treatment
of Horses and Ponies in Florida.

A. Brood mares

1. Gastrophilus sp. (bots) - use butonate* or drug of choice -
March and November.

2. 1 month prior to foaling - use mebendazole* or thiabendazole-
piperazine*

3. 10 days after foaling - use mebendazole* or thiabendazole—
piperazine* and move to new pasture -
B. Foals
1. 8 weeks - use piperazine*

2. 12 weeks - use piperazine* (and thiabendazole* if Strongy-
loides westeri is problem)

3. 16 weeks - use piperazine*
4. 20 weeks - use piperazine-thiabendazole* or mebendazole*
5. 24 wee'.5 - use mebendazole* or thiabendazole* and start
on regular treatment program afterward
C. Working horses

1. Gastrophilus sp. (bots) - use butonate* or drug of choice -
March and November

2. February - use trichlorfon (feed)
3. May - use mebendazole or thiabendazole (feed)
July - use mebendazole* or thiabendazole*
5. September - use dichlorvos (feed):; use mebendazole* or
thiabendazole* instead, if necessary
D. Pasture horses (not working)

1. Gastrophilus sp. (bots) -~ use butonate* or drug of choice.-.-
March and November

2. March and November - use mebendazole* or thiabendazoie*

3. July - use dichlorvos (feed)

* administration via stomach tube.

NOTE: Equally effective anthelmintics may be substituted, but alternation
of the various types of drugs is desirable and recommended. The
frequency of treatment may need to be increased, depending on
intensity of infections.
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BALANCING HORSE RATIONS

by

E. A, Ott
Associate Professor
Animal Science Department
University of Florida
Gainesville, Florida

The term "Balancing-a-Ration" refers to the technique cf combining
a series of ingredients to provide the nutrients an animal needs. The
technique 1s applicable to all species and varies only with 1) the ani-
mal's requirements, 2) available ingredients and 3) desired physical
characteristics of the ration.

The nutrient requirements of the horse are detailed in a publication
entitled Nutrient Requircments of the Horse. Published by the National
Research Council, it is available for $2.50 from the Printing and Pub-
lishing Office, National Academy of Sciences, 2101 Constitution Avenue
N.¥., Washington, D.C. 20418, A portion of the information contained
in this hooklet is shown in table 1. It can be seen from the informatiom
in this table that the horse's needs vary with ape, size and activity.

Since most horse rations are bullt around an available forage, either
in the form of pasture or hay, the initial step to balancing rations is to
determine what forage will he avallable and what it will contribute toward
the horse’s rcquirements. Of primary concern 1s the level of forage con-
sumption. Projected forage consumption is shown i1 table 2, When this
information is applied to the composition data shuwn in table 3, the con-
tribution of the forage to the animal's total requirement can be calculated.
From these calculations it can be seen that a separate ration can be cal-
culated for each animal on each forage. Since this would be rather imprac-
tical, a grouping of animals with similar requirements is recommended.
Table 4 illustrates such a grouping.

Three ration standards were calculated to balance a good quality
grass forage (table 5). These threc rations are suitable for the three
groups of animals shown in table 4 (Group 1, ration A; Group 2, ration B
and Group 3, ration C). There arec many different ways of providing these
nutrients depending upon the availability of feed ingredients. There are
no essential ingredients in a horse ration, only cssential nutrients.

Example rations are shown in table 6. It should be noted that those
ingredients which greatly influence the key nutrient levels have been
altered. To change the protein level from 18% to 147, soybean meal was
decreased and the grains increased. A similar change occurred as the
ration was reduced to 12%. The mincral content was reduced in a like
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' manner by reducing the dicalcium phosphate and limestone. Salt was
{ncreased in rations B and C since they make up a smaller portion of the
animal's total intake than does the foal ration.

When economics are considered, it may be more economical to switch
from one ingredient to another when altering the nutrient composition of
a ration. The important thing is to keep all of the nutrients in balance
with one another. Since the horse generally eats to meet his energy
requirement, a cons:ant relationship between nutrients and energy should

be maintained.
Summary

Balancing horse rations 1s somewhat more complex than adding another
measure of oats to the feed bucket when the horse 1s worked. Since the
horse has a requirement for at least 22 different nutrients, each must be
considered when ration changes are made. TFor the most part, requirements
for energy, protein, calcium and phosphorus are the most critical, Other
nutrients can generally be kept within suitable range by the use of stand-
ard vitamin and trace mineral packages.
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i Table 2. Projected forage consumption by horses.

% Body

Weight
Nursi ig Foals | 0
Weanling Foals ' ‘0.5
Yearlings ;1‘.0
Broodmares '].rQ; - 1.5
Stallions - 10
Performance horses :0.75 - 1,25

Idle horses 1.5 - 2.5




Table 3. Nutrient composition of selected tropical foragesl’2

DM DE cpP DP CF Pat Ca P Mg
Name p4 Mcal/kg % p4 y 4 4 4 4 Z
Bermudagrass, Coastal, Hay 91.0 1.57 9.0 5.4 29.6 1.5 .31 .14 .15
aerial part, fresh 20.9 1.93 10.7 6.9 30.1 1.% .28 .28 -
Stargrass, hay 90.1 1.44 5.5 2.4 37.2 1.6 - - -
aerial part, fresh 33.8 1.72 12.2 8.0 27.4 3.8 .22 .02 -
Pangolagrass, huay 88.0 1.59 6.0 2.9 29.3 2.1 .22 .09 .33
aerial part, fresh 21.4 2.03 12.3 8.1 26.6 3.8 .43 .24 .16
Jaragua, hay 90.0 1.51 4.1 1.2 32.5 - 1.8 .50 .13 -
aerial part, fresh 32.0 1.64 5.8 2.7 29.1 2,1 .37 .12 .13
Guineagrass, hay 95.9 1.77 9.7 6.3 3%.2. 1.5 - = -
aerial pect, fresh 27.4 1.94 10.4 6.7 26.4 3.2 .43 .25 .24

1 Analyses expressed on an air-dry basis. For pastures, 907Z DM was used.

2 Latin American Tables of Feed Composition, 1972, University of Plorida.

a-»1



Table 4.

K 15;'.'])'

Animals with similar requirements

Group 1

Group 2

Group 3

Nursing foals, weanling foals

Yearlings, broodmares, 2-year
olds in training

Performance horses, stallions
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Table S. Ration standards for horses.

Ration A | B c

Digestible Energy,

Mcal/kg

Crude Protein, % 18.0 - 14.0 - 12.0 -
Calcium, 2 9 L15 .65 .90 45 .60
Phosphorus, .5 s .35
Salt, 2 st s 50 .75 S0 .75
Potassium, % i.é B 1.0 ,ft 1.0
Magnesium, 2 .07 e .07 .. «07
Manganese, ppm .40 : 30 .. .30

Iron, ppm 100 75. .15

éop,,er 20 _ 15 S L)

Zinc, ppm * 100 : 75 - h']ﬁ
Iodine, ppm 0.4 973.._ 0.3
Cobalt, ppm 0.4- .- 043 . ,»._.0.13
Selenium, ppm 7‘ ..iO ‘ Vb;lr ';’ Q.l
Vitemin A, IU/kg 7500 10,000 5,000
Vitamin D, IU/kg 750 500 500
Vitamin E, IU/kg 75 50 50

Lysine, 2 .85 .60 45
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Table 6. Example rations.

Ration A B c
Z Z Z
Corn 20.0 26.0 31.0
Oats 35.0 40.0 40,0
Rice bran 10.0 10.0 10.0
Soybean meal (44%) 20.0 10.0 5.0
Alfalfa meal, 5.0 5.0 5.0
dehydrated
Molassecs 7.0 7.0 7.0
Limestone, ground 1.0 1.0 1.0
Dicelcium phosphate 1.25 0.25 -
Salt 0.5 0.75 0.75
Premixl 0.25 0.25 0.25

1 The premix should provide all of the vitamins and at
least half of the trace mineral levels sham 1in
Table 5.



TECHNIQUES FOR BETTER BREEDING EFFICIENCY

by

D. C. Sharp, III
Assistant Physiologist
Animal Science Department
University of Florida
fainesville, Florida

Although much remains to be learned about cquine reproduction, it
is clear that good management of broodmares is still the best way to get
a high conception rate. If good management practices are maintained,
and mares are tcascd frequently with a stallion, the patterns of each
mare's estcous ~ycle will become evident, permitting the breeder to
better predict appropriate breeding times. It is necessary to understand
the estrous cycle before pood manzgement practices can be developed.

Perhaps the most confusing aspect of the estrous cycle of the mare
is the re-initiation of sexual activity in the spring after the winter
anestrus. Durinp the winter anestrus, the ovaries are small and hard
and bear only a few sm1ll follicles. Estrous Yehavior is scen only
rarely. 1In fact, many mires appear to be indifferent to the stallion,
neither vcjecting nor accepting him. In the first months of spring,
however, apparent!v in response to increasing deylength, sexual acceptance
of the male by the mare is again observed. Ovarian activity is also
renewed, and many (4 to £) follicles begin to reappear. This transition
from anestrus to cvelicity takes place over a period of time which
varies from 30 to 60 davs or longer. Mares are often bred during this
transition since thev arce sexually receptive but breeding at this time
rarely results in conception. The reason for this is that although
follicles develop, ovulation generally does not occur until the end of
the tramsition period. in fact, cvulatios is probably the scignal that
ends the transition and starts regular estrous cycles. After the first
ovulation has taken place, mares go out of heat for 14 to 17 days. The
next heat period which occurs is probably the best breeding time because
it is the first true estreus period of the year. Estrous cycles occur
in a regular fashion (heat every 14 to 17 days) with ovulation also
occurving regularly (every 21 to 23 days) after the first true estrous
period in normal, unbred mare-.

Siuce the technique of rectal palpation is not always available to
the horsc breeder, the major criterion for determining the stzpe of the
est.ous cycle is estrous behavior. Keeping an accurate record o7 a mare's
estrus and diestrus length is probably the best breeding technique avail-
able. The behavior of a mare toward a teaser stallion is divided into
two sections: 1. The period of time shen a mare accepts the stallion is
called estrus and 2. the period of time during which the mare rejects
the teuser stallion is called diestrus. Estrus length is highly variable,



19-D

ranging from 4 to 10 days in length while diestrus length is quite
consistent, ranging from 14 to 17 days. If teasing is done every day,
as it should be, the onset of estrous behavior should be fairly predict-

able based on diestrus length,

If ovulation time is not known, breeding times can be planned in two
ways: 1. Start breeding on the third day of estrus and breed every other
day until the end of estrus, or 2. based on past cstrous cycle records of
each mare, breed on the day which is two days before the expected end of
estrus i.e. in a 7 day estrus breed on day 5. A1l animals are variable, of
course, and thcse times are not absolute, but a ware that varics greatly
from these times {comes jnto heat every £-10 days, or does not come into
heat within 20 tc 295 days) probably has some endocrine or pathological
problem., In these can:s, a vererinarian shouid be consulted. In cases
where estrous behavior is not obserwved, rectal palpation of the ovaries
should be done as ovulation vccasionally occurs in the absence of behavioral
estrus.

The technique of tecasing mares to determine estrous behuvior
differs markedly in methodology from farm te farm, but scvecal points
should remain constant. 1. Teasing should be done on a regular basis
(daily if possible) under similar conditions. 2. the sta'lion and mare
should be brought together to observe their reactions. Standiag along a
ferce with a stallion waiting for mares in heat to come up to him will
miss almost 507 orf the mares actually in heat. 3. the stallion shouild
have access to the ware's hLead, flank and rump if maximum stimulation is
to be achieved. 4. In indecisive cases, the stallion should be allowed
to mount the mare. lany times mares will show no signs of heat until
actually mounted v the stallion. Breeding can be prevented by deflecting
the penis to one s.le. On the other hand, mares often appear tc be in heat
until the stallion attempts to mount. These mares will not allovw the
stallion to mouat arnd move out from under him. Caution is urged here
since the mare may also kick.

Finally, before breeding a mare, it is advisable to check for
uterine contamination. This is best done prior to the breeding season,
or perhaps during the transition period, at any rate, it should be done
during estrus when the cervical opening of the uterus permits ready access
to the utcrus., A veterinarian should take the culture and test for
antibiotic sensitivity. TIf there is no contemination, the mare may be
bred readily. If the utcrus is contaminated and the culture has been
trken early cnouph in the season, there will be time to treat the organisms
with antibiotics to which they are sensitive, and hopefully gct a clean
cultvre before the end of the breeding season.

"
+here have been no miracle drugs or ready answers to horse breeding
problems prescribed in these pages simply because there are none. Knowledge

of each individual mare's estrous cycic gained from a diligent teasing
program is the single most ecffective technique to improve the equine breed-
ing vecord. The most important tool associated with this technique is
percil and paper to record with,



OPTIMIZING PRODUCTION BY PROPER MANAGEMENT

by
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This presentation will emphasize proper management of breeding estab-
lishments; however, many of the ideas and suggestions will also apply to
training, racing, boarding and pleasure horse operations. The primary goal
of most horse opecrations i1s to, first, produce high quality horses and
secondly, minimize cost. There are three main parts to any horse operation:
1) the horses, 2) the land and facilities and 3) the management, The qual-
ity of thc last part, management, will determine whether the optimum pro-
duction of the other two ic attained.

I will discass optimizing production through improved care of the
horses and managcment of the farm facilities and records. However, one
must remember that all the care in the world will not make a poor quality
animal produce better and the cost of maintaining this animal is the same
as the cost of mainteining a good quality one. Therefore, the wise breeder
or trainer will obtain the best quality horses possible either by purchase
or by breeding and culliing to help guarantee the production of high quality
offspring and performance.

Individual Horse Care

Horses are brad as individuals and nust have individual care to obtain
maximum performance. Included in a horse's individual care are his nutri-
tional or feeding rejguirements. He should receive a properly balanced
ration which mects his daily nutrient requirements and is made up of good
quality feod ingredients.

An cconomical way to formulatc such a ration is to determine the nu-
trient content of your native forages (pasture and hay) and balance this,
if necessary, by suvplementing the forage with extra energy, protein, cal-
cium, phosphorus, etc. Some likely supplements could ke native grains,
legume hay, protein supplements (soybean meal) and mineral supplements (di-
calcium phosphate).

The ratiens must he adjusted to the type of horse fed also, such as,
allowing for the higher requirements of growing foals and lactating mares.
Insufficient or imbalanced rations will result in stunted foals and lower
performance of the herses. On the other hand, excessive feeding will pro-
duce fat individuals and may lower performance and cause breeding and foal-
ing difficulties. Both insufficient and excessive feeding will cause a
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waste of money in the long run.

Aside from the feed, adcquate amounts of good clean water and salt
should be available at all times.

The second main factor in caring for horses 1s health care. This
usually will recquire the scrvices of a veterinarian but is well worth the
investment as keeping the horse in good health will insure good performance
and a healthy foal. Most important in health care are: 1) elimination of
«nternal parasites by regular administration of worming compounds, 2) reg-
ular immunization for the infectious discase problems in your area (tetanus,
encephalomyelitiu, «te.) and 3) dental care to remove sharp tooth edges
created by irregular wearing. Neglecting the horse's health care may re-
sult in pcor doing or Jde:d foals as a result of parasite infestation; sick
or dying horsaes from discases; and, poor digestion of the feed because of
bad or irrcaularly worn !eeth.

The regular care of 1 hovse's feet is alsc important. Foals must get
special attenticn to hoof care to encourage deveiopment of straight leg
bones and good feet. It should be unnecessary to state that careful daily
inspection and observation of each horse is necessary to catch disease
problems carly and tc treat cuts and other injuries before they become ad-
vanced and possibly fatal to the horse.

Land and Facilities

Pacstures

The major expense in maintaining a horse is the feed costs. This ex-
pense can be greatly minimized by growing as much forage as possible and
even one's own grains if the quality ol the land permits. Legume-grass
mixes make the best pastures where they can be grown. Where this is not
possible pick the grasses that: 1) will grow boest in your area, 2) have high
palatability and 3) high nutrient velue, especially in protein and minerals.
Regular fertilizetion of the pastures is important to incrcase forage pro-
duction per acre and increase nmineral content of the forage. Have soil
samples taken on the farm analyzed to determine the fertilizer roquircments.

Cattle ovr sheer can be rotated with the horses to graze down weeds and
help in the control of parasite oggs on the pastures. Regular clipping and
chain harrowing the pastures will coerve the same purposos.

In most arcas there is a period of dry or c¢old weather where the pas-
ture drops off ecnough to require the feeding of hay. The hay supplied
should be nutritious, palatable and free of mold. It should be fed off the
ground in hay racks. This will help prevent wastage by trampling, reduce
parasite reinfestalion and reduce the intake of dirt, sand and other foreign
materials which might cause digestive disturbances. Grains also should
always be fed in feed tubs for the same reasons.

Housing

The climate and *he type of operation will determine the type and
amount of housing needed. Barns containing box stalls are used extensively
by show and racing cstablishments. A breeding farm may need stalls only if
weather conditions are severe (cold or wet). Pastures with trees and hills
where the horses can find shelter from the wind and rain are often all that
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are needed. Construction of three-sided loafing sheds can also provide
shelter in bad weather without great expense. These are good alternatives
to keeping broodmares in stalls in bad weather as it eliminates the labor
required to ~lean stalls. Keeplng broodmares outside in mild climate re-
gions has been shown to increase their fertility and produce healthier,
happicer animals than scall kept individuals.

Labor Saving bLevices and Methods

Labor saving deviees and planning of work crews to minimize work
hours can mike the farm operation more efficient without reducing the
quality of the horce care. Examples of these are automatic waterers with
heaters if winter freezing is a problem. Automatic hot walkers or horse
exercisors to exercise horses at the walk or trot using no manual labor.
These arc cencorally usefnl in training-racing stables. Vacuum cleaners
to replace brushing the horse's hair coat and cven automatic feeders to feed
the horrc while veou are cone are now being uced. l

Devices are not always necessary to save time and labor. Locating hay
racks and fecd troughs for convenient filling from outside the animal's
stall or pasture will often save much time expecially if they are placed in
sequence for rapud filling. Keeping as many horses outside on pasture saves
on cleaning stalls. One must rcemember, however, with any device or fast
feeding and care method that cne must take special care to still check each
horse closcly cveryday to drotect unusual behavior and injuries. One must
also watcn for food wastage and fighting over fced when horses are fed in
groups. “his can be prevented by grouping the horses in pastures according
to temperam nts and feed requirements.

The Foaling Mirce and Breeding Spallion

The foaling mare needs tn be carefully watched at foaling time. She
needs a clean dry place wnich 1s well lighted so that the watchman may detect
foaling problems. This usually means putting the mare in a roomy bedded box
stall. However, i adequate, less expensive and often more natural and
antiseptic situation is an outside lighted paddock.

A stallion can easily be Kept 1n a spacious grassed paddock which may
have a run-in stall. In a small brecding cpcration having the stallion's
paddock ncxt to the mires' is a labor s=oving way of teasing the mares. How-
ever, two things must be watchad: 1) that the stullion does not lose ex-
cessive werght by walking the fence line and 2) that mares which will not
show estrus by th.s method must be hand teased. Of course the most labor
saving breeding method is pasture breeding if it will fit your situation.

Fences

Fences are a big initial investment but must be sturdy and safe in
construction. Wood plank fences or small-mesh wire fences (diamond-mesh,
2 x 4-mesh, or chain-link types) arc the best but can be rather expensive.
The wire mesh fences will last longer and require less maintainence than the
wooden fence. Many other types of fences can be used also but barbed~-wire
is definitely not recommended as eventually a horse will get hurt in it.
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“Anat type of stretched rubber fence is being tried and appears to be both
‘eaconomical and safe.

An extra sturdy, solid and slightly higher fence in which feet and
legs cannot get caught! should be used around the stallion's paddock.

All fences should be kept in good repair to prevent injuries and es-
capes which could prove disastrous.

Farm Entrance

This may seem to be an ont-of-place item; however, if you have a
breeding operation or a stable which caters to the public in any way, the
first thing they see when arriving at your farm is it's entrance. It should
be neat and attractive and display the farm name with pride. Use your im-
magination in constructing it. A good first impression will help business
and attract new patrons. .

Management

The manager is the most important person on the farm. He makes out
the daily farm schedule and sees that it is carried ouct. He alone can
greatly determine how adequately and efficiently the farm is operated and
the horses are cared for. He should group horses and design feeding and
housing methods suited to his farm that will save time and labor but give
proper care to its charges. He is also responsible for the employees.
Hiring experienced personnel and paying them well has been shown to be more
economical than hiring cheaper less experienced labor.

An often neglected role of management is the keeping of records. Farm
and horse records are necessary to assure a smooth working operation and to
help determine what progress, if any, has been made. There are many types
of records. All hor-e establishments, from the largest to the smallest,
should keep health and farrier records on each horses. This provides a
history on the animal and should indicate the date and type of work or med-
icine given to the horse. It also is a good check to assure that each animal
is adequately protected by immunizations and regularly wormed and has had its
feet trimmed.

All breeding farms should keep teasing and breedina rccords on each
broodmare. These help to facilitate getting each mare in foal by knowing
her particular breeding mannerisms and estrous cycle and also will conserve
the stallion by reducing the numbzr of covers per mare.

Growth records on foals taken by measuring their weight and height in-
creases as they grow can be very useful. Slow growing foals can be detected
and may trace to a poor milking mare, other nutritional problems, or para-

" site and disease problems. Growth records can also be used to indicate
breeding progress where one is striving to produce larger animals and allows
one tn compare different stallions' offspring and make farm to farm compar-
isons.

Many more management hints could be offered in this presentation but
many can alsd> be created by yourself by observation, imagination and appli-
cation.






UTILIZATION OF BY-PRODUCTS AS FEED INGREDIENTS
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One of the greatest advantages of animals in meeting human food needs
is that much of the feed used can come from by-products which are not
suitable for humen consumption. The purpose of this paper is to discuss
the usage of these vy-producis in animai feeds. Some data will be pre-
sented to demonstrate thelr value fn poultyr, foeds.

Those marerials considered to be a good source of protein are shown
in Table 1. Ninc matevials are included in this teble, along with the
percent protein and rocabolizehle coory,y por jound for eachi. The first
material is hydiolvzed roather neal. This is chicken feathers which have
been cooked under pieosure and stoam. .t contains 85 pe-cent proteln and
a relatjively hiygh level of envrpgv. Actually, we will not discuss the
energy levels of these materi's since they ave used primsarily for pro-
tein., The second one i peultrs by-product meal containing 671 percent
protein and is mude from the poultvy offal revnining after dressing poul-
try. The thiid one Is leather meal. This 1s o prodact vhich has recent-
ly been developed for use in the feed industry and is the waste {rom the
leather industry. Blood neal, of course, is the dried blood meal result-
ing from poultry aud went processing plants. Meat meal is the residue
from slaughtering plants av well as dead animais which are piclked up ond
cooked and processcd into a usable procuct, Fish meal my not necessarily
be considercd as a by-product since much of the fish used in this industry
is caught wpecifically for proccssing into tish meal. Fish solubles, how-
ever, is the liquid waste frem the fist conning plants which is condensed
to 50 percent moisture and thon used 0 poultry feeds., Crab meal is the
waste from crab processing plants.  The last is hiydrolyzed hog hair, an-
other iapredicnt which has recently been proven satisfactory as a pro-
tein source in poultry fecds.

A list of ingredients used primirily for energy is shown in Table 2.
Again, we hLave listed cuncrgy per pound end percent protein., We will only
be discussing energy since this is the primary purpose for these ingredi~
ents being used in feed, First is animal fat; this is the animal fat not
suitable for hum:r, consumption. 1t is very high in energy ac it contains
3480 metabolizable calories of cnergy per pound., Second is broken rice
with 1580 calotico. This material is not commoaly used in the United
States; however, a gizable amount is availuble in the Far East and Latin
American countrics. Rice polishings ace a result of the processing of
rice for human consumption and considerable amounts are available. Fourth
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is dried bakery products, a product which has recently been developed for
use in animal feed in the United States. This is nothing more than the
stale cakes, bread, potato chips, and other bakery products returning
from the store shelves along with uncooked dough. Next is distillers
dried grains with solubles. This results from the distilling industry
and is a very suitable product for poultiy feeds, and also contains a
very high level of protein. Wheat bran and wheat middlings are low in
energy and high in fiber. They are not desivable in poultry feed, but
can be used. The last on the list is (itrus pulp, an excellent encigy
source for ruminants, but not a good ingredient for poultry. Two mater—
ials which are by-products and can be uscd (o furnish minerals for poul-
try feeds are shown in Table 3. The first on the list is steamed bone meal
which is high in both calcium and phosphorus. Ihe sccond material is
ground oyster shell, a very excellent scurce of calcium.

I would like for us to take a Lrief look at the performance of chickens
utilizing some of these materials. The performance of laying hens fed
diets containing feather meal or hog hair as a source of protein is shown
in Table 4.

The basal diet used in this experiment contained 10 percent protein
with the protcin coming from corn and soybean meal. This diet was designed
to be deficient in protein so they could show the value of the other pro-
tein sources. When five percent protcin from scybean meal w.s added, the
production was improved from 63.4 to 78.8 percent. Incidentally, 15 per-
cent protein is appreoximately the amount regquired by the laying hen. The
addition of fivc percent feather meal to the basal diet inereased produc-
tion from 63.4 to 70.7 percent. This was not maximum production since
feather meal is deficient in the amine o id methionine. The addition of
0.10 percent methionine and the five percent protein from feather meal gave
production equal to that obtained from soybean meal. When the five percent
protein was obtained from hog hair, production was approximately equal to
that obtained when feather meal was used. When additional methionine was
added with the hog hair, maximum produvction was obtained.

Performance of chicks receiving hydrolvzed leather me:al in the diet
is sheown in Table 5. Levels of 0, 2, 4, 6, and 8 percent leather meal
were included in the diet. All diets vere adjusted to be oqual in protein
and encrgy. Levels up to 8 percent leather meal in the diet of chicks for
the first four weeks did not adversely affect bady weight. The amount of
feed required per gram of gain was alse equal to that ot the basal diet.

Pérformance of chickens fed different levels of dried bakery products
in their diet is shown in Table 6. Levels of dried bakery products ranging
from 0 to 10 percent were fed. Body weight gains from one day of age to 4
wecks were cqual when these dried bakery products were included in the diet.
Energy aud ‘protcin levels were adjusted when the dried bakery prrducts were
used.

The performance of broilers fed diets containing 3 to 6 percent animal
fat is shown in Table 7. The addition of 3 and 6 percent animal fat gave
increased body weight at eight weeks of age. The amount of feed required
to produce a pound of broiler was also reduced. Incidentally, the amount



of feed required to produce a pound of broiler was rather high in this ex~
periment since this work was conducted in 1959. Animal fat is a very de-

sirable ingredient since it improves the rate of growth and significantly

reduces the amount of feed required to produce a pound of gain because of

its exceptionally high cnergy content.

These data clearly indicate that materials that are inedible by humans
can be used in poultry feeds. The composition of a laying hen feed wiich
is composcd almost ¢ntirely of waste by-products is shown in Table 8, It
mey be noted that this dict contains many by-products which are not suit-
able for human consumption. These include animal fat, distillerz dried
grains with solubles, dried bakery products, feather meal, poultry by~
products, steamcd bone meal, and oyster shell. This dict weuld be expec-
ted to give maximum performance of the laying hen. Since it dnes not con-
tain a source of xanthophyll, ir would be necessary to add some synthetic
pigment if yolks are to be colored.

Table 1. By-products used as protein sources in animal feed

Protein Met. En.
(%) Cal./1b.
Feather meal 85.0 1035
Poultry by-prod.-meal 63.0 1365
Leather meal 60.0 1350
Blood meal 84.0 1220
Meat meal 49,0 1000
Fish meel 64.5 1310
Fish solubles 32.0 920
Crab meal 32.0 850
Hydrolyzed hog hair 86.0 ?

Table 2. By~-products used as energy sources in animal feed

Protein Met. En.

(7) Cal./1b.
Animal fat - 3480
Broken rice 7.3 1580
Rice polishings 11.8 1300
Dried bakery products 9.8 1750
DDGS 27.6 1190
Wheat bran 15.4 575
Wheat flour middlings 18.0 1200

Citrus pulp Used for ruminants




Table 3. By-products used as mineral sources in animal feeds

Calcium Phosphorus
(%) (%) .
Steamed bone meal 26 13
Ground oyster shells 38 -

Table 4. Egg production from hens fed various protein sources

Egg
Prodnction

(7}
107 Protein (corn-soybean meal) 63.4
+ 57 Soybean meal protein 78.8
+ 5% Feather meal protein 70.7
+ 57 FM prot. + 0.1 meth. 76.3
+ 57 Hog hair meal prot. 70.5
+ 5Z HH prot. + 0.1 meth, 76.6

Table 5. Performance of chicks fed diets
containing hydrolyzed leather meal

Z Leather 28-day Gms Feed/
Meal Weight (gms) gim Gain

0 486 1.98

2 503 1.92

4 497 2.00

6 481 1.97

8 504 1.85

Table 6. Body weight of chicks fad various
levels of dried bakery products

% Dried Bakery Body Weight

Product (gms)
0] 468
2.5 462
5.0 467
7.5 468
10.0 466




Table 7. Body weight of broiler fed diets
containing animal fat

Z Body wt., lbs. feed/
Fat . (1bs.) lb. gain
3.05 2.72
3 3.23 2.52
6 3.22 2.53

<o

Table 8. A laying hen feed formulated using by-products

Ingredients Z
Animal fat 6.0
pbCS 10.0
Broken rice 44,7
Rice polishing 10.0
Dried bakery product 10.0
Feather meal 3.0
Peultry by-product meal 8.0
Steamed bone meal 2.5
Ground oyster shells 5.0
Salt 0.3

Vitamins 0.5




PREVENTION AND CONTROL OF AFLATOXICOSIS IN POULTRY

by

George T, Edds
Professor, Toxicology
Department of Veterinary Science
University of Florida
Gainesville, Florida

Molds associated with corn and other grains produce toxins when the
moisture content excceds 14 percent and temperature is 700F or above.
These are called mycotoxins. When ingested in toxic amounts by animals
or birds, they cause wy-otoxicosis. These toxins or thei: metabolites
may be excreted in meat, milk or eggs and pose a public health hazard.

Molds commonly associated with mycotoxicosis in poultry:

1. a. Aspergillus flovus and 4, pdarasiticus. The ailitoxins By,
B2, Gy, Gy may cause l‘slons at 19-100 ppm or .css, Levels

as low as (.2 ppm cau-c lesions In aucklings, trout, turkey poults. New
Hampshlre chicks, khnde Island pheasomes, anu quail.  Such levels are
found in Florida feeds or may be present on grain left in fields and con-
sumed by wild birds. Demage is charecterizod by lose of appetite, re-
duced growth race, marked drop in epg production, increased susceptibili-
ty to other discases, iLiver damage, jaundice, and ultimately liver, kid-
ney or splenic concer. There may be increased capillavy fragility, he-
morrhage, and shortenod shcli=1ife or storace qualicv,

b, Shert torm or simyde dese cuposure to aflatoxins may oceur
under practical conditions because of unequal distribuiion

of the afiatoxins in the feed. These "hot spets" can develop in stored
feeds. Uowever, scveral instonces of high lev 1s of aflatoxin B, have
been identificd from field samples, or recently storcd shelled corn, 1974,
Animals or birds exposced for short periods, although sharing the acute
toxic effects of aflatoxicosis, will likely recover trom the physical or
structural <hanges in 2 to 3 weeke.  The continuel susceptibility to in-
fectious or nutritional discases may nersist tor several weeks.

¢, There has been an increascd incidence of the fat soluble vi-
tamin det Leteney svmptoms in poultry; this includes vitamins
A, Dy, and E. There wav be uneven leck size, stunted birds, bleached
pale birds, poor fcathering, decreased hatchability, gizzard erosions
and ulceration, with bloody Jdiarrhea,

2, Detection ol aflatoxin By.

a. Low levols are evidenced by fluorescing green-gold pigments

in positive shelled corn-kernels. Extensive field tests bave
shown that 20-50 o1 more positive kernels per 10 pounds of corn indirates
a relative high level of aflatoxin By.



b. Suspected moldy feed samples can be extracted with acetonitrile;
the benzene extract i4 developed using the minicolumn technique
with bright blue bands indicating a strong positive sample. The thin layer
chromatographic technique, using known standards, can te utilized for quan-
titative assays as parts per billion.

c. A very recent technique, 1974, the fluorescence methods of de-
tecting aflatoxin-producing strains of Aspergillus flavus in
a modified Czapek's solution agar containing corn steep liquor, HgClp and
(NH4)H2P04 instead of NaNOj when the presence of aflatoxin is confirmed
by thin-layer chromatography of CHClq extracts of fluorescing agar.

3. Fusaria Toxin-T, is caused by the common corn cob rotting mold
Gibberella zeae and Fusarium rosac. Although swine may refuse
to eat such moldy corn, poultry or birds may consume it. The T, toxin
causes impaired growth rates, marked decrease in spleen weights, liver
cancer, and swollen vesicles in the birds’ mouths with difficulty in
cleosing the mouth. Death losses are high,

L. Ochratoxin from Aspergillus ochraceus and Penicillium viridica-

tum. This toxin has been demonsirated to cause growth depres—

sion, swollen liver, pancreas and gizzard. The liver enlargement is due
to the deposition of glycogen, not fat as in aflatoxicosis.




Comparative Oral LDSO Toxicities of Aflatoxin B,

Trout, 100 mg
Ducks, day-old
Turkeys
Rabbits

Cattlc

Cats

Pigs, 6-7 kg
Puppies

Rats, day-old
21 days-old

Guinea pigs

Sheep

Chickens, Rhode Island
Monkeys, macaque

Mice

Hamsters

Catfish, channel

0.5-1.0 mg/kg in 10 days (230 ppb)
0.4-0.6 mg/kg in 5 days (30 ppb)
0.5-1.0 mg/kg (259 ppb)

0.3 mg/kg

0.5-1.0 mg/kg (300 ppb or 220-660 ppb)
0.3-0.6 mz/kg

0.62 mg/kg (233 ppb) (2-3 kg ~ 230 ppb)
0.5-1.0 mg/kg

1.0 mg/ky
5.5-7.2 mg/kg

1.4 mg/ky

2.0 mg/kg

6.3 mg/kg (200 ppb)

7.8 mg/kg

9.0 mg/kg

10.2 mg/kg

10.0-15.0 mg/kg does for 5 days

Treatment: Take off toxin contaminatcd feeds; when damage is not too se-
vere, tissues arc restorced to normal in 2-3 weeks. The in-
creased susceptibility to other discases may persist,

Placing birds on

“"clean" fecd, high in protein with antibiotics

to prevent seccndary infections may reduce losses.

Prevention: Harvestiny and storing of grain with a moisture content of
less than 137 at tcemperatures lass than 709F.

Addition of acetic or proprionic acids to feed may prevent
grovth of molds and toxin productien,



THE IMPORTANCE OF SALT FOR POULTRY

BY

C. R. Douglas
Associate Professor - Extension Poultryman
Poultry Science Department
University of Florida
Gainesville, Florida

For thousands of years, it has been known that man and animals,
both domestic and wild, need salt. Even before scientific knowledge
of feeds or nutrition became available, man recognized that livestock

and pcultry have this need.

Functions of Salt

We tend to think of a requirement for "salt" in feed formulation,
but since salt 1s the compound scdium chloride, we should realize that
the animal has a separate need for sodium and chlorine.

The importance of codium is evident when we consider that both
plants ard animals require sodium for nmormal merabolism. 1In the animal
bhody sodium is the major basic component of the extvacellular flulid.
Thus it plays a major role in moving water from one part of the body to
another, in regalation of acid-base balance ond in prescrvation of
normal irritabiiitv of muscles and permeability of the cells.

In contrast Lo sodiun, chlorine is found in Iarye concentrations
both within and cvutside the cells of body tissue. The chlorides of the
blood make up wbout tweo-thirds of its acids ions, thus this indicates
the important role of chlorine in acid-bas. relations. Chloride ions
also are needed in the production of hydrochloric acid for gastric juices.

Salt Deficjuncy and Excess

With these functions in mind it should not be surprising that a
deficiency or inbalance of one or iorn of these minerals produces
deficiency syrptoms such as muscle weakness, dehydration, loss of
appetite, poor intestinal tone with intestinal distention, cardiac
weaknces and weakneos of respiratory muscles.

The practical symptoms of a salt deficiency for poultry are
retarded growth, loss in body weight, lower egg production and possibly
reduced egg size.

Rxcessive levels of salt are toxic to poultry, but there is con-
siderable variation iu levels considered by various researchers to be
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toxic. REarly work indicated that growing chicks could tolerate diets
containing 87 sait with no apparent derrimental effect. More recent
work from Canada and from Cornell University showe., that levels higher
than 3% or 4% caused incrrascd mortality .mong growinz chicks. Studies
with laying heus have shown thet foeding 27 ditary salt caused excessive
djarrhea. There seems to be a considerable margin between levels
normally fed and toxic levels. It is unlikely that toxic levels will

be fed unless an error is made in formulation or feed mixing.

Practical Levels of Salt

Until recently, wore attencion was given to excessive levels of salt
in layer diets than to minimum levels. Tt was not uncomron in the late
1950's for poultry diets to contain 1% salt. Then, with the shift
from floor to cage egg production, a trend was begun to lower salt
content of feeds In an attempt to veduce the moisture level of cage
wanurc.

Another reason for interest in reducing dietary salt content was
the increased usage ol linear programming. Silt is not expensive, but
if an cxcess can be eliminated, it allows room in the formula for more
cereal grains or other ingredicuts which supply energy or protein,

thuy giving a bhetter feced utilization.

According to the National Research Council (1971), the laying
hen's requirement for sodium is 0.15/ of the diet which would be
provided by a dietary level of 0.377 salt. This level of sodium would be
suppliced by a corn-soy type laycr diet containing defluorinated phos-
phate (which would provide 0.09% sodium) and 0.257 added salt.

Experimental

Recent. experiments at the University of Florida and by other
recearchers have raised concern thut levels of salt used today may be
marginal under certain circumstances., Over several years, the level of
added salt in the University of Florida standard laver diet has been
reduced from 0.407 to 0.25%. The Jower level has alsc become the
standard level for laver [ceds of many ccomncircial epy producers. With
the phesphate shortape and the change in sources of plosrhate from
defluorinated phosphate te other forms, it scemed expedient to test
th2 adequacy of 0.25% added sa’t in diets containing dicalcium phosphate
(since dicalcium phozphate supplies no sodiun).

Using a commercial type corn-soy layer diet containing 16% protein
with either 0.257 or 0.407 added salt, it vas found that feeding the
diet containing the higher level of salt resulted in 37 to 47 higher egg
production.

Two ofher experiments using salt as a variable have been conducted

at the Florida Station and reported by Nesbeth and coworkers (1974
Poultry Science Association Meeting). The first experiment resulted when
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a group of laying hens dropped from 70% production to approximately
0% production over a 21 day period. By a process of elimination and
nutrient determination, It was discovered that the drop in production
was a result of the accidental omission of salt from the feed. New
laying feed was given, and production returned to normal within
approximately 14 days.

To further study salt deficiency in laying hens, a second
experiment was conducted using one diet in which no salt was added
along with the control dict which contained 0.257 added salt. A
progressive iecline in egg production occurred and within 17 days,
production had ceased. During this time, feed intake decreased to
approximately 607 of that of the control birds and body weight decreased
by 19%. Upon returns to the control diet, an increasc in feed on-
sumption occurred immediately and egg production returned to 79%
which equaled production of the control birds.

Further studics are in propress using the diet containing no
added salt to force bird. ovi of production similar to a forced molting
procedure. Preliminary results indicate that it will be a good method
to use where starvation is not desired.

In conclusion, it would seem desirable to include 0.407% added
salt in corn-soy type layer feeds especially when phosphate sources
othcr than defluorinated phsophate are used. It also seems feasible to

Meorece rest" birds by removing salt from the dict when other methods of

forced molting are undesirable.



TIPS FOR TURKEY PRODUCERS

by

R. A. Voitle
Associate Professor
Poultry Science Department
University of Florida
Gainesville, Florida

The first, and most important step in planning a turkey enterprise
is to establish a market for your birds. Cecondly, and ot almost equai
importance, is to ensurc that there are adequate processing facilities.
Thirdly, evaluate your production facilities, augment and update them as
necessary, keeping in mind that sophisticated equipment is not always
the answer to efficient production.

The turkey that i< selected vill depend on which strain (s) possess
the type, size and color bhest suited for the market that will be supplied.
In addition, the avellability of the strain and the closeness of the
hatchery should be ersidered.

If breeding stock is purchased, obtain only the very best. These
breeders should come from o producer who has a pullorum and fowl typhoid
clean, well rroed, heolthy fleck of proven production. In the case of
hatching egpe, there is the denger of a poor hatch, poor quality pcults,
or both. 1Ii it is planned te usc birds presently on the farm as foundation
stock, seiect them carefully and have them tested for pullorum and fowl

typhoid.

If it is decided to purchase day-old poults, they should be orderad
several weeks ip advarce of delivery date. These should be purchased
from a reljable brceder hatcheryman who has a well established pullorum
and fowl typhoid clean flock. The breeders in this flock should have been
carefully selected for fast prowth, conformation, uniformity, early
maturity and lack of pin feathers at market ase. Success or failure with
turkeys can depend upen the qaaiity of poults that are started. Secure
poults as nearby uas poussible so thev can be delivered and started on feed
and watec quickly in eorder to reduce the number of “starveouts"

When to Start th“AIHIKQX_EEEiEEE

The large Bronze and White Broad Brecasted turkeys mature (reach
market weight) between 17 and 24 weeks of age. The hen of these varieties
wlll mature in 17 to 20 weeks and the tom in 21 to 24 weeks. Beltsville
Small Whites should be mavketed between 12 and 16 weeks of age. Sexed
poults can be purchased to talke advantage of these differences. In
addition, slightly betier weight gains can be obtained by separating the
sexes, either on range or in confinement. More efficient gains can also
be obtained by formulating a feed especially for males and one for females

after they are 12 weeks of age.
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Since the majority of turkeys are produced for the Thanksgiving and
Christmas market, thay should be started at a time that will have them
finished and in goo< conditien for these markets. The months of April
and May are the iderl meaths to start turkey poults,

In addition to the nature vho'le and deboned bird market, at least two
other turkey markets vizist; one is the turkey fryer that is maiketed around
12 weeks of age, a secend turkey ports, i.e., halves and quarters.

The Rrooder Hcuse

Broaoder honses can vary ir size from one large encugh to accomodate
only 100 birds up to houscs for several thousand poults. If brooder houses
are to be constructed, they can ke built along the same line as brooder
houses for chicker,. Somr exvistlug houses on the {arm might be converted
for use as “reoder houses.  0ld tenant houses, barns, and even machine sheds
may be used. The iwportanr thing 1s n house that cen be heated, is rodent
proof and bird preef, that vils provide ventilation without drafte, can be
kept dry and is eawily cleaned.

Modern brooder houces ave approximately 30 feet wide and long enough
to accomndate the nuaber of biirds yon wish to raise. Allow 1 1/4 to 1 1/2
square foet of floor space per bivd. 1ne building should be designed

with eas: of clean-out a prine consideration.

If it s plann~d te cedise turkeys {rom prooding to market time in
confinement, the huilding should Bbe of the open pole-tvpe censtructien.
Plastic curtains or renovabl: panels can be uscd during the brooding period
te retain rhe heat and to eilindrite drafis. If birds are to be grown to
market weirht i1 confincrent. 3 Lo 6 sguare feet of floor space should
be atlowed per turley, deponding on the sairain and sex.

The birde may te raised eiinoer cu coenventinni’ litter floors or railned
floors (wire, cyxpen'sd metal, slate, plas-ic). Dirzase may be easier to
control, the house cen bo kept more sanitery, feed eificiency will be
better and weipght gains mey be Letter (especially to 12 swiceks of ape) on
reised ficors; however, odors, drafts, breast blisters and gereral management
present more of a problem than is found en counventional litter floors.

N0 matter what type licuse or method of brooding is used for the raising
of poults, sanitation and cleanliness are absolute necessitics.

In preparing the | rooder nouse, move out all cqguinment aad thoroughly
clean, swocp dowm the walis aod ceiling, clean ont all litter, remove dust
and dirt th2t may be in the house and deposit it well away from the house.
Wash the en-ire house with hot lye water (one pcund to 10 gallons water)
or a commercial cleaner disinfecctant. Rinse the house with clean water,
allow to dry and then spray or paint the house with any good disinfectant
(lye wvater may be used). New houses should be washed down and disinfected,
as it is dust (so prevalent in new houses) that harbors many disease causing

agents.
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All of these cleanont cperations should be completed at least two
weeks ahead of the poults' arrival. 1his help: break any disease cycle
and allows time for the walle and floor to dry. If litter is used,
spread it 4 inches decy over the eative florr. Round out all of the corners
of the broodey reom, cor bawng tced bags in the corners to discourage piling.
See tha. there is adequate ventilation and that it can be controlled.

Trovide ore bricder ner 300 poults (500-700 chick capacity). Do not
brood wore then 3003 ponlts in one unit.

The following minimum feeder space should be allowed for each 100
poults: first tve weris - 16 linecar feet + two filler flats or feeder lids;
during third and fourtr weeks - 24 linear feet; dvring fifth and sixth weeks -
32 1linear feet; durive seventh and eight wecks - 40 linear feet. (The
fozder 1ip should be kept adjusted to the height of the turkey's back at
21l times.)

The following minimum drinking space should be allowed for each 100
poults: first two wceks - 3 linear feet or 2 one gallcn founts; during
third and fourth weeks - 6 linear fezt or 4 one gallon founts; during
fifth throurh eighth wicks - 8§ lincar feel or 2 five gallon founts.

Set up the breooder house 24 hwours before the noults arrive. The
brocder stceve shouls be carefully checked and should have maintained a
constant temperatvre »of 95° for at least a 24 hour period. Check the
thermometers to insure their aceuracy. Tf litter is used it chould be
hipghly abserbont, nonpailatable, mold free, relatively Just free, low in
cost and readily available. Cover the litter with cloth bags or some
gimiler material. Thic vill prevent the birds from eating the litter.

Do not use smnoth pan-~r as "sypraddle legs'" are a prodlem in turkeys and
the condition is grectly acvpravewed by placing the Lirds on a smooth surface.
Place a 18" brooder suard (confinemcnt rinae) approximately 3 feet from

the cdge of the hover when tho porlts are ttarted The gucrd should be
s0lid (cardho.rd or rhect motal is cood) except in hot weather when a
wire guard ray be u.al, Arrunge feeders and watererr in a spole-like
fashion within the civele to allow poults te move in and out from under
the hovevr '-ithout gei g over the top of feeders. Pleoce the water founts
(water jars) on boards to help kecep out litter and never place them near
cny light under the brooder. The poults tend to gn tovard the light and
vill sometimes upoct the jaws. Mistribute the filler flats or feeder lids
evenly in the open aren and cover the center section of them with feed.
his practice will reduce the number of “starveouts'.

It is an excellcent idea to dip the beak of the poults into the
water anrd then into the feed ¢s they are taken from the box and put
under the brocder. The poults should be placed under the brooder as
soon as possible after hatching. Some growvers use cclored feed or brightly
colored marbles in fred and waterers to attract poults. Grass clippings
or other similar material sprinklced on the feed have also proved very
effective in reducing "starvevuts". Some poults may have to be force fed.

You must guard against your turkey poults piling, especially around
sundown. If piling is a problem, check the adjustment of the brooders
and the ventilating system. Check brooder temperature two inches above
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. the floor at the edge of the brooder. Suggested brooding temperatures
are 95° the {irst week and reduce the temperature 5° F per week until
70° F is reached (providing cnvironmental temperatures will permit).
Maintain 70° T until heat 1s no longer required {zbout 5 to 6 weeks in
the sunmer and 8 to 10 weeks in the winter).

Check the poults 2 to 3 times during the night for the first few
days. If they are comfortable thev will be evenly distributed in the
brooding area. If they are too hoc they will move to the edge of the
brooding area and it they are too cold they will huddle in the center.
In this respect the actions of the poults are the better indicator of
proper brooder tcmperature than a thermometer. Use dim all-night
lights during the breooding pericd with a light under cach hover, This

also will reduce crowding and plling.

The first week of life is the most eritical period for the poults.
As much as 507 of the total mortality may occur during this period.
Daily cleaning of the waterers is a recowmended practice. Encourage
the poults to use aut .matic waterers as soon as posiible. A good
practice is to gradually begin removing the founts on the second day
ard relccating the remaining founts closer to the automatic units.

The brooder guards can be removed on about the seventh day and the
litter covering on the fourth or fifth day. 1In cold weather it is
sometimes wise to enlarge the guards to inciude two to three stoves
from the seventh to terth day. Tf all birds have found feed and water
at the time the guard is removed the filler flats and founts may also be
removed. FKeep feedors full for the first 7 to 10 days. The fecd wastage
during this period is a small price to pay for the reduction of "starveouts".
Rid the house of rats, holes, sharp objects, bright spots, wet spots and
oren containers.

Debeaking is recommended only in flocks where cannibalism is a
problem; however, once a problem does develop, the birds should be debeaked
at once. Stop-pick salves and home remedies are a poor substitute for
proper debeaking. Do not debezk at day of age as this will increase your
problems with "starveouts'.

Wing clipping or notching may be used to help confine birds on the
range but is not ccmsidered necessary in confinement rearing. Notching
of the wing is the recommended procedure.

Desnooding is an unnecessary expense unless you have experienced
problems in this arca before. 1f it is decided to desnood the birds, it

should be done at hatching.

1t is rccommended that all birds be vaccinated for fowl pox at 6 to
8 wecks of age and gain 6 to 7 months later under normal conditions
(immunity in turkeys is only about 6 months). In the advent of large
mosquito populations. it may be necessary to viccinate earlier than 6
to 8 weeks; consult your vcterinarian. Vaccination programs apainst
Newcastle and other dicsases should be vegarded as individual problems
and the advice of a local veterinarian should be consulted as to the
advisability of additional vaccination programs.



Confinement rearing. Turkeys of excellent quality can be raised
in confinement. The same building can be used to brood and to grow out
the turkeys. Under good management, mortality is usually lower than in
range rear.d flocks. Predators are no problem in a well constructed
house. The use of automatic feeders and waterers reduces the amount of
labor required.

Range rearing. The range selected should be clean land on which no
chickens or turkeys have been allowed to range in the past three years.
Allow at least one acre of land for ecach 100 poults. To save feed and
pronote growth the range should be sceded to some crop that will afford
feed and grazing i.c., corn, peas, soybeans, peanuts, millet and milo.

The range, in addition to providing grvazing and green feed, should afford
shade and sunlight as well as maximum protection from predators. The
range should be well drained and free from holes where water might stand
and become stagnant. Dortable shelters that will provide protection from
rain and sun is all that is needed in the way of shelter. Some kind of
shade on the rangmc is essentinl. A range with a patch of woods is the
most desirable. Waterers, feeders. and shelters should be placed out

in the open. The sunshine will help destroy discase germs and parasites
that might build up around the feeding and watering areas. During
extremely hot weather feed and water should be moved to shade to encourage
the birds to maintain an adequate intake of nutrients. When a large
number of turkeys are to be placed on range, portable feeders that will
hold at least 600 pounds of feed are to Le recommended over small feeders.
The feeders should be designed to give maximum protection from the elements.
Provide 60 lincar feet of feeder space per 1000 birds.

Waterers should be easily cleanced and leak proof. Provide at least
36 linear feet of watering space per 1000 birds. Turkeys will drink 2 to
2 1/2 pounds of water ror every pound of feed. Tlacing the waterers on
a wire platform reduces dampness and the possibility of disease outbreaks.

Protection of the turkeys while on range from predatory animals
and thieves is very important. The use oI lights at night is important.
Steel traps on tep of poles around the area are effective in controlling
owls. Electric fences car be used to confine turkeys to the range as
well as keeping predators ont. 1f a large number of turkeys are kept
on the range, it is desirvable that someone stay near them during the day
and provisions should be made for someonc LO sleep near the range at
night to guard against predatory animals and thieves. Kecping a dog
leashed near the range is another means of reducing losses.

Check the weeks's weather report before moving the poults to the

range. Avoid maving the poulis when the weather is threatening. Keep

the poults inside until at least 2 to 3 days of fair weather is assured.
Move about 1/3 of the poults; skip a day or two and move the remainder

of the flock. Alwavs wove the birds early in the morning sc they will
have the maximum of daylipht to become accustomad to the new surroundings!
The rotation of the turkeys while on range is important. Gradually move
them to ncw or clear areas. Don't let them stay in the same area until
it becomes contaminated. Don't attempt to move turkeys if the weather

is vnusually hot. Watcering down shaded areas will help prevent losses

from heat prostration.




17-E

Feeding turkeys. Most turkey growers will want to use a complete
feed. This may be a feed purchased from a feed company, or one mixed
on the farm. GCranulated or pellet form feeds are preferred over mash
for range feeding. Turkey poults are usually fed for the first 6 to

8 weeks on a 26 to 28% protein feed. At the end of this period the
poults should be changed to a growing dict containing about 22% protein.
Such a diet can be fed from this time until market time.

if grain, such as oats and corn, are available locally or can be
purchased from nearby states at an economical price, cheaper gains may
be obtained through the {:oding of these grains in addition to the
complete feed. Usunally the poulte will begin to consume some grain at
7 to 8 weeks of age. As they get older they witl gradually consume more
grain and less mash. Feed should be kept pofore the turkeys at all times.



FURTHER PROCESSTNG OF POULTRY PRODUCTS

by

D. M. Jacky
Assistant Professor
Poultry Science Department
University of Florida
Gainesville, Florida

Further processing can be defined as any process applied to
ready~to-cook poultry to yield a product that is marketable at a
higher return than the original raw material. The further processing
of poultry products can be divided into several categories. These
processes have been developed because of either consumer preferences,
conveaience, increased shelf-life, utilization of low-value poultry
and poultry parts, increased financial return from poultry processing,
or combinations of these factors.

One of the f{irst processes that comes to mind is simply to cut
up the whole carcass into various parts. These parts may be custom cut
to fit a particular customer's needs. This procedure is a first step
in the preparation of chicken for restaurants and for the production of
pre-cooked frozen chicken. These processes involve a breading step,
where some type of coating is applied to the raw chicken parts, followed
by a cooking process, usually deep fat frying. The cooked chicken may
then be sold {rom a fast food outlet, or restaurant, or quick frozen
for sale as a "heat and serve'" convenience item. An advantage of further
processing broilcrs in this way would be to open new markets and customers

for the poultry processor.

The smoking of poultry meat offers various advantages to the poultry
processor. Smoked poultry is very palatable, tender and juicy. The
production of this very -esirable product is highly profitable because
of the price that the consumer is willing to pay for this delicacy.
Shelf-life of the product may be increased due to the anti-microbiological
effects of smoking. DPresently, whole turkey is smoked in the United
States for a rather limited market. Studies are under way at the University
of Florida into the feasibility of smoking roaster type birds as well as
cornish game hens. Other types of poultry such as pheasants, guineas
and quail may also be marketable as smoked products. These products
have great appeal at holiday times such as Christmas. Smoking is generally
combined with a salt brining of the product and may also be used in
conjunction with curing procedures. Turkey and chicken rolls and roasts,
as well as whole birds and emulsion products such as frankfurters, all
lend themselves to this type of further processing.

Turkey and chicken rolls and roasts are very popular with the consumer
and institutional user because of the small amount of waste, ease or portion
control and case of cooking. These products are made from hand deboned meat,
generally taken from the breast and thigh only. This makes for a relatively
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expensive item because of the amount of labor involved and the amount of
waste incurred. The consumer is willing to pay the resulting high price
of these products, though, because of their inherent convenience. Other
products which cortain hand deboned poultry meat are frozen and precooked
turkey and chicken pot pies, emulsion products such as "chicken—-franks",
and various canned products. In some of these operations the carcass may
be cooked before deboning. This increases yields because the carcass is
easier to debone. The major advantage that production of hand deboned
meat gives to the processor is a new outlet for his poultry.

Shelf-life of fresh poultry is relatively short, usually a maximum
of nine days when refrigerated. By deboning the carcass and then freeze-
drying the meat, the shelf life is virtually unlimited even without
refrigeration. Freeze-dried poultry meat may be used in dry soup mixes
or as a flavoring agent. The dehydrated product rehydrates easily with a
good recovery of texture and flavor. This procedure yields a rather
expensive product, and is most widely used as a specialty item such as
in a survival kit or cemper's ration. However, this product may also be
used in various commercial preparations which contain dried poultry meat.
The main advantages of freeze-dried poultry meat are its increased shelf-
life, use of unrefrigerated storage and light weight.

Another way to increase shelf-life of poultry meat is by canning 1it.
Either deboned meat or whole carcasses may be canned. These products are
widely used throughout the world, especially in soup preparations. Because
of the extremely long shelf-life of canned poultry, it can be made
available at a constant level on a year around basis regardless of seasonal
processing fluctuations. The procedure for canning poultry is similar
to that employed in the canning of other meats. The most important step
is the final retort operation tc insure complete removal of pathogenic
anaerobic bacteria. This is a good market for older birds, since they
tend to hold together better than younger birds under the rigors of the
canning procedure. Canned poultry meat, though not a popular item, is a
good high quality source of ever needed protein.

Turkey frames, chicken rib-backs, necks and wing tips are waste
products of many further processing procedures. Recently, machines have
been develcoped which will remove the meat economically from these bony
pieces. The resulting product is called mechanically deboned poultry
meat. Because the meat is actually extruded from the bone under a very
high pressure, the produ.t is of a paste-like consistency with no textural
structure. In the United States, it is most often used ip emulsion
formulatiors such as bolognas and frankfurters. It can be used as a
replacemeut tor the more expensive red meats in these products with very
little loss in total quality. Research is now under way to establish
the possibility of and the procedure for the addition of mechanically
deboned poultry meat to texturized vepetable protein. Such a combination
could result in a meat analog such as a chicken patty or chicken loaf.
The marketing of such products as these which are made from meat deboned
from otherwise practically useless poultry parts, would be financially
favorable to the processor.
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Another source of raw material for mechanical deboners is fowl or
spent hens. This type of poultry sells for a very low price as a ready-
to-cook product. By mechanically deboning the entire carcass, a 60 to
70 percent meat yield can be obtained. This meat is worth nearly five
times as much as it was while still on the carcass. New product
development in the further processing area is presently almed at uses for
mechanically deboned poultry meat. Though problems concerning shelf-life
are present with this product, it still offers a very good source of high
quality protein to the consumer at an economical price. When new products
are perfected for utilization of this raw material, mechanically deboned
poultry meat may make up a tremendous part of the further processed poultry

products industry.



A VIDEO TAPE PRESENTATION OF COMMERCIAL POULTRY OPERATIONS

by

D. M. Janky
Assistant Professor
Poultry Scizice Department
University of Florida
Gainesville, Florida

The University of Florida Poultry Science Department recently
acquired a Sony video tape recorder system with the aid of a grant
from the Instructional Scientific Equipment Program of the National
Science Fourdation. This equipment was purchased for use as a class-~
room audio-visual aid, a research tool and to support extension
actlvities, Tt is a portable unit which aliows the Poultry Science
Departwent to bring the poultry industry to the s.udent. A demonstration
of the video tape system will be given today.

In other areas of the poultry industry, this type of system may
also have a use. Trouble areas on processing lines could be studied
with this technique. As a research tool, it could be used for
behavioral studies. The extencion personnel could prepave training
tapes for use in the fi=ld. This technique offers many possibilities
to increase the effectiveress of the Poultry Science Department at the

University of Florida.






MEDICAL MANAGEMENT OF SOWS AND LITTERS

by

H. N. Becker, D.V.M., M.S.
Associate Professor
Veterinary Science Department
University of Florida
Gainesville, Florida

No other phase of pork production is as important as the breeding
herd. Proper management during breeding, gestation, and farrowing will
maximize reproductive efficlenty and this is the key to maximum pro-
duction.

Establishing Goals

Pork producers the world over need to establish goals. Such
goals would include:

An 80 to 90 percent conception rate overall.

Ten pigs weaned per litter and two litters per sow per year
or 1.5 litters per gillt per year.

3. Three pound birth weight.

4. Baby pig losses less than 15 percent prior to weaning.

5. Forty-eight pound pigs at cight weeks of age.
6
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. Weidght gain of 1.65 pounds per day from weaning to market.
. A 3.3:1 feed conversion ratio for the entire herd

Reproductive Records

An attempt to achieve such goals can be monitored only if adequate
and accurate records are maintained. If a system that utilizes the
female month is employed, only four things need be recorded monthly:

Number of gilts, sows, and boars in the breeding herd.
Number of gilts and sows that farrow.

Total number of pigs and live pigs that are farrowed.
Number of pigs weaned.

BV I L3

By using such data, one can determine the number of pilgs farrowed
(1ive and dead), the number weaned, and the litters per year for both
gilts and sows. Studies of such records indicate that it should be
easler to increase the number of litters per female per year than to
increase litter size. The ways by which this may be done include:

1. Sow indentification.
2. Close observation for estrus detection.



3. Pregnancy testing. .
4. Breeding gilts at younger ages.
5. Early rebreediug of sows.

Adopting a Herd Health Philosophy

Regardless of production size, pork producers must think "preventive
medicine and total herd health" concepts. It is much too costly to treat
disease after it occurs. The best way is to prevent disease. Precverly
invested veterinary service costs should return at least $5.00 for every
$1.00 spent. Producers should be cautious not to be lead into believing
that something cheaply obtained is always a 'good buy'". Cheap is not
always best and good herd health programs are not cheap but they are
economically feasible and financially sound business practices. As
stated earlier, the breeding herd is the first place to apply herd health
procedures. This is where 70 to 80 percent of preventive medicine dollars
should be spent.

Medical Management of the Breeding Herd

Because of the numerous aspects involved in breeding herd management
the following is an abbreviated check 1list of highlights with additional
comments added where felt important.

Prior to Breeding

Gilt selection. Select for good udder capacity and freedom from inverted
nipples. Check for soundness of feet and legs and lack of anatomical
defects of external genitalia.

Sow culling. Remove sows that have become too large to care for pigs.

Boar acclima:zion. New boars should be purchased 30 to 60 days prior to
inte~ded use and should be isolated from the rest of the herd for 30 days.
Dur.ing the isolation period, details of deworming, spraying for external
parasites, immunization, and blood testing can be performed.

Leptospirosis vaccination. In the United States, leptospirosis is an
important disease that affects reproductive efficiency. At least five
different strains can be involved and a polyvalent vaccine is available.
The vaccine should be given prior to each breeding. It is often conve-
nient to vaccinate sows at weaning time before they are released from
the farrowing area (crates).

Cross exposure cf boars, gilts, and sows. About one month prior to
breeding gilts and sows should be "cross contaminated" by the boars
intended for use. This is most easily done by mixing fresh boar manure
in feed and giving it to the gilts and sows. This is usually repeated
two or three consecutive days. The reason for this is to stimulate
natural immunity to the group of viruses known to be responsible for
causing the SMEDI syndrome.




Breeding Time

Boar rotation. Breed young boars no more than nine times weekly.

Detecting estrus.

Double mating. ” Increases litter size and conception rates.

Boar rower. lave enough boars available.

greeding area and floor surface. Most producers prefer outside lots
with dirt or sand surfaces. Provide good footing and comfortable

surroundings.

Feed additives. Use if needed. May help certain conception problems.

Gestation

Feed irtake. Weight gain during gestation should be limited to 75
pounds [or gilts and 40 pounds for sows. One-half pound of properly
fortified protein daily and 3 to 5 pounds of grain daily, as needed.
is adequate. Total feed intake is usually increased gradually beginning

about onc month prior to farrosing.

Immwunization. Depending on the disease problems, several vaccines are
given beginning about one month prior to farrowing. These might include
erysipelas, commercial porcine mixed bacterins, E. coli vaccines, TGE-Vac
and clostridial toxoids. These immunizing agents are given in order to
increasc the amount of antiboedies in the colostrum, hopefully to better
protect the piglet.

Deworming. We prefer Atgard (Shell Chemical Company) but special
situations necessitate the additional use of other products. Usually
done 1 to 3 weeks prior to farrowing.

Spraying. Control of external parasites on the sow eliminates most of
the trouble {or pigs.

Sow washing., This should be done just prior to entry into the farrowing

area. Many good disinfectant-detergent combinations are available and may
be applied through mechanical sprayers.

Farrowing

Nutrition. Many producers use a bulky ration beginning about one week
prefarrowing and continued about two weeks. This i3 an attempt to
prevent the constipation which is often seen in sows farrowed in total
confinement. The bulky ration is gradually replaced about one week
post-farrowing by a 16 percent protein lactation ration.



Feed additives. Antibilotics and/or chemotherapeutic agents are often
added to prefarrowing rations in an attempt to reduce post-farrowing
problems such as metritis-mastitis-agalactia (MMA), navel infection
of piglets, and neonatal diarrhea. The compounds used should be
gelected on the basis of laboratory tests and past experience.
Attention to vitamin-mineral content of the pre- and post-farrowing
diet is also very important.

Medical Management of the Piglet

Farrowing house environment. No amount of "medicine" will help the
piglet that is chilled or has its leg caught between slats. Farrowing
house temperature should be regulated to suit the pigs, not the people,
and flooring should be constructed properly.

Iron injection. My experience has been favorable when an iron-antibiotic-
vitamin mixture has been injected at 1 to 3 days of age. This mixture
provides 150 mg iron dextran, long lasting antibiotic, and B-complex
vitamins. "The iron prevents anemia, the antibiotic prevents navel
infections, and the B-complex vitamins stimulate appetite and blood
formation. The mixture is delivered in a 2cc dose and is injected into
the neck muscle with an 18 gauge, onec half inch needle. When done
properly little or no leakage occurs and the ham muscle is spared the
trauma.

Iron supplementation. Commercially available, water soiuble, iron-
electrolyte-antibiotic preparations work well for additional supplemen-—
tation. These are offered in small drinkers from day 1 to 21 on free-
choice basis. Iron supnlementation may also be accomplished by mixing

1 part FeSO, to 9 parts of 16 percent lactation ration and feeing a small

amount to tée pigs every third day.

Erysipelas vaccination. If needed, erysipelas vaccination may be given
either by injection or orally through the drinking water. This is
usually done after 8 to 10 weeks of age.

Deworming. This is usually ‘done after weaning and again at about
125 pounds. The products used vary with specific parasite problems.

Summary

Regardless of size but particularly as size of production grows,
the need exists for a total herd health program. A competent herd health
veterinarian will be able to deliver these services. The veterinarian's
responsibilities as an advisor-diagnostician should include:

General ration analyses and recommendations.
.  Overall managemeut suggestions on procedures, housing,
ventilation and additives.
3. Diagnostic tests including fecal examination, bacterial culturing
and postmortem examinations.
4, Slaughter inspections on a semi-annual basis.
5. Referral contacts with specialists in other fields.



PRESERVATION OF HIGH MOISTURE GRAINS

by

DPavid L. Hammell
Assistant Professor
Animal Science
Agricultural Research Center
Live Oak, Fla.

Considerable interest has developed Lo the last few years in the storage
of high moisture corn and grain sorghum. The recent energy crisis has inten-
sified interest of producers to store grain in a high moisture state in order
to save on energy costs of drying. Harvesting of grains in a high moisture
state (28-30%) results in reduced field losses with the possibility of uti-
lizing the stalks as silage when they have a greater nutritive value. With
storage facilities severely limited at many grain terminals and an energy
crisis confronting the swine producer alternative method. of storage are
currently being considered.

The use of organic acids for storing high moisture grains is currently
receiving much interest, especially with the livestock producer, since the
corn can be fed and thus eliminating the need for dryiny. High moisture
grains may be stored in an airtight silo or treated with an organic acid.
The acid reduces the pH of the grain to about 4.0 and prevents germination
of the kernecl, nccessitating the feeding to animals. Treatment of grain
with acid prevents mold growth as untreated nigh moisture grain will begin
spoiling about 24 hours after it is removed from an airtight sile. Organic
acid treated grain keeps much like dry co.n providing it is #tored iu a
non-ajrtight facility.

Organic acid preservatives consist of a mixture of propionic and acetic
acids or propionic acid only. "Feeding trials indicate the mixture should
consist of a minimum of S0Z propionic to. prevent spoildge. Recommended
rates of application are found in table 1.

The results of experiments conducted by Iowa State, Purdue, Texas,
and Florida researchers indicate that preserving of high moisture grains
with acid has no effect on average daily gain or feed erticiency when fed
to growing-finishing swine. The advantage of treating grain with acid
therefore, must be based on factors other than pig performance.

In summary, preservation of high moisture grain with aclds offers the
livestock producer an alternative method of storing grain. No appreciable
differences have been observed in the nutritional value of acid preserved
high moisture grains.



Table 1. Application rates

Percent Moisture Pounds acid per 100 lbs. grain for

at Harvest, indicated storage period
Oct. 1
April 1, July 1, Sept. 1,
6 mos. 9 mos. 12 mos.
Cost Cost Cost
217 or less 1.0 35¢ 1.2 42¢ 1.4 49¢
22-257% 1.2 42¢ 1.4 49¢ 1.6 56¢
< 26-30% 1.4  49¢ 1.6 56¢ 1.8 -63¢

*Estimated costs of preservative is 35¢ per pound, _



RECENT HAPPENINGS IN SWINE NUTRITION

by

G. E. Combs
Professor
Department of Animal Science
University of Florida
Gainesville, Florida

The general areas of swine nutrition and management are constantly
undergoing change as new findings xre presented by researchers. Selected
topics within these areas to be discussed today include recent results in
investigations concerned with the energy, protein, mineral, vitamin and
antibiotic needs of swine of all ages.

Energy

Research concerned with the energy components of swine diets have
been generally directed toward complete or partial replacement of the
corn or with using an ingredient for special attributes other than its
energy content.

Wheat Bran (Fla). Table 1,

A study, involving a total of 98 litters farrowed over an eight month
period, was conducted to determine the influence of adding 15% wheat bran
to the farrowing and lactation diet on sow performance.

Body temperatures of sows, incidence of MMA, number of pigs weaned
per litter, weight of pigs at wezning and percent survival revealed no

advantage for including this bulky ingredient in the diet.

Alfalfa Meal (Fla). Table 2.

A study, involving a total of 72 litters farrowed over a six month
period, was conducted to determine the influence of adding 15% alfalfa
meal to the diet three days before farrowing and during a 2 week lactation
period on sow performance.

Mild cases of MMA were observed in both control and alfalfa-fed sows.
The incidence was significantly lower in sows fed alfalfa. However, this
reduced incidence was not reflected in a significant improvement in sow
performance. Number of pigs weaned per litter, weight of pigs at weaning
and percent survival to weaning for control and treated sows respectively
were: (9.57 vs. 9.77), (8.57 vs. 8.53) and (86.6 vs. 88.8).

Grain Sorghum (Fla). Table 3.

Thirty growing-finishing pigs, fed individually, were used to



evaluate two varieties of sorghum grain as an energy feed. Corn was
superior to both a bird resistant variety (Funk 79) and a non bird
resistant variety (McNair 652). Pigs were able to gain reasonably well

on both varieties of sorghum grain but feed conversion was poor, especially
for the BR variety. Barrows gained faster than gilts but were slightly
less efficient on all diets.

Florida Elodea (Hydrilla verticillata) (FLA). Table 4.

Forty carly weaned pigs having an initial weight of approximately
14 pounds were given access to diets containing 0, 5, 10 and 15% elodea.
Rate and efficiency of gain were not significantly influenced (P < .05)
by dietary treatment. However, variation in performance with the highest
dietary levels of elodea indicate a maximum of 5% of properly processed
elodea be presently recommended for starter diets.

Feed Mixtures (FLA). Table 5,

A feeding trial, involving 42 finishing pigs, was conducted to
compare a simplified corn-soybean meal mixture with a more complex mix-
ture which included 5% of each ground whole oats, alfalfa meal and rice
bran. Rate and efficiency of gain favored slightly the simplified mix-
ture and formulation costs were $2.42 per ton less for this mixture.

Citrus Pulp (GA). Table 6.

A series of feeding trials were conducted with Yorkshire pigs to
determine the effects of citrus pulp on growth rate, efficiency of gain
and carcass characteristics.

Daily gains were significantly depressed with increasing Levels of
citrus pulp fed at 10, 20 and 407% of the diet although energy was held
about constant by addition of prime tallow. Daily feed consumption also
was depressed; however, this gave a limited feed effect and generally
improved feed conversion. When estimated energy was held near constant,
citrus pulp had corn replacement values of 97, 95 and 82% at the 10, 20
and 407 levels in the diet.

Protein
Drastic changes in the price relationships between the protein and
energy constituent of swine diets has resulted in re-evaluation of protein

feeding programs and continued research in possible replacements for
soybean meal and in the use of synthetic amino acids.

Roasted Soybeans (Louisiana)

Roasted soybeans improved feed efficiency 5% compared to soybean
meal when fed in both corn and sorghum diets throughout the growing-
finishing period. Source of protein had no significant effect on carcass
cutability but carcasses from pigs fed roasted soybeans had softer fat.



Peanut Meal (Univ. of Alberta)

Substitution of peanut meal for 50% to 100% of the soybean meal in
corn-soy diets reduced rate of gain and also efficiency of gain at the

100% level.

Hydrolyzed Hog Hair (VPI}. Table 7.

Two to 3% hydrolyzed hog-hair can be substituted for soybean meal
with depressing rate and efficiency of gain wher the ¢iets are formulated
on a digestible energy basis.

Waste Products (Illinois and Michigan). Table 8.

The use of oxidation ditch liquor (ODL) has not produced consistent
results. Finishing pigs fed ODL combined with 12% corn-soy diet and fed
as a gruel gain more rapidly and efficiently than those which received
water mixed with the feed (I1l.). The Michigan group found no improvement
when ODL was mixed with a 12.4% corn-soy diet (1:1 weight basis) and fed
twice daily.

Minerals

Emphasis has been placed upon reducing the amount of several minerals
in swine diets to alleviate current shortages and/or high prices.

Phosphorus (NRC)

A special report published by the NRC recommends that supplemental
phosphorus be reduced to meet NRC recommended levels for total phosphorus
in the diet. Also, unless forced to do otherwise use '"emergency levels"
only with older growing-finishing pigs, 77 1b. to market:

Stage of Dody NRC "Emergency
life cycle wt., 1b. ko _level” %
Growth
11-12 0.6 0.54
22-44 0.5 0.46
44-77 0.5 0.46
77-132 0.4 0.38
132-220 0.4 0.38
Breeding Herd 0.5 0.46

All Animals

Selenium (FDA)

The Food aad Drug Administration now permits sodium selenite or
sodium selenate to be added to the complete feed of swine at a level not
to exceed 0.1 ppm of selenium.

Salt (Fla.). Table 9.

The supplemental salt l~vel can be safely reduced in young and
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growing-finishing swine diets from 0.5% to 0.2%, without adversely
influencing rate and efficiency of gain.

Vitamins

Vitamin K (Fla.). Table 10.

A study, involving a total of 72 litters, was conducted to determine
if vitamin K supplementation of the sow diet at 3 days prior to farrowing
and during a 2 week lactation period would improve performance.

Body temperatures of sows, incidence of MMA, number of pigs weaned
per litter, weight of pigs at weaning and percent suarvival revealed no
advantage for the additional vitamin K.

Vitamin E (NCR-42). Table 11.

The North Central Regional Committee on Swine Nutrition conducted a
study to determine the effects of supplementary copper and vitamin E in
growing-finishing swine diets. Performance data showed that 250 ppm of
copper (CuSO4) or 22 IU of vitamin E per kg. of diet did not significantly
affect rate or efficiency of gain.

Choline (NCR-42). Table 12.

This group reported that the addition of 770 ppr of choline to gesta-
tion and lactation diets resulted in improved reproductive performance,
Choline supplemented sows farrowed significantly more pigs (10.54 vs.
9.89). No advantage for choline was reported with respect to pig weight
at birth or weaning.

Antibiotics

The use of antibiotics or chemotherapeutics as growth stimulants or
in disease prevention and control continues to receive attention by many
researchers.

4

Farrowing and Lactation (Fla.). Table 13.

A study, involving a total of 149 litters farrowed over a 15 month
period, was conducted to determine the influence on sow performance when
the diet was supplemented with ASP-250 commencing 3 days prefarrow through
14 days of lactation.

Body tempecratures of sows, incidence of MMA,number of pigs weaned

per litter, weight of pigs at weaning and percent pig survival revealed
no advantage for the treatment under the conditions of this experiment.

Market Swine (Fla.). Table 14.

Two experiments were conducted to evaluate the influence of high
dietary levels of Baciferm on rate and efficiency of gain. Young pigs
fed 80 gm/ton of Baciferm gained 6% faster than those given either 0 or
20 gm/ton. Feed efficiency was improved by both the 20 and 80 gm/ton
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additions with the biggest improvement (7%) occurring with the 80 gm
level. Neither rate nor efficiency of gain was improved with growing-
finishing pigs fed diets containing 10, 20, 40 and 80 gm/ton of Baciferm.
These data indicate that to achicve the maximum response to Baciferm it
may be necessary to provide higher levels than previously recommended.

Atrophic Rhinitis (Fla.). Table 15.

Four chemotherapeutic compounds (ASP-250, Tylan-Sulfa, Mecadox-
Oleandomycin, Mecadox) were fed to determine which compound enabled pigs
to maintain adequate performance in the presence of atrophic rhinitis.
No significant difference was observed in rate cor efficiency of gain due
to chemotherapeutic feeding.

Miscellaneous

Jodinated Casein (Fla.). Table 16.

Preweaning growth rate and within litter variation in pig weights
may be influenced consjderably by the milk production flow of the sow.
In an attempt to increase milk production iodinated cascin and other
thyroidally active compounds have been fed to sows.

Twenty-seven sows and litters were used to study the effect of 220
mg iodinated casein per kg of sow diet on farrowing and lactation perfor-
mance. Treated sous were cxtremely thin and had significantly (P < .01)
increased respiration rate scores, rcctal temperatures and weight loss at
14 days post partum. Litters from trcated sows had significantly reduced
21 day gains compared to litters from uncreated sows. Iodinated casein
at a dietary level of 220 mg/kg diet is not recommended for sows under
conditions comparable to this «xperiment.

Floor Designs (Fla.). Table 17.

Ten different floor designs for swine enternrises were evaluated.
Four were commercially manufactured and six were fabricated at the Univer-
sity of Florida. As a result of this experiment, several things are
evident, Clean pigs have an esthetic value but no real advantage in feed
efficiency and rate of gain. Dryness does have an important role in swine
production, especially with young pigs. When designing a floor, use either
total slats or none at all. Partially slatted arrangements, like those
used in this experiment, have the disadvantage of collecting manure and
urine on the solid concrete section, thereby defeating the cleaning advan-
tage gained with slatted or expanded metal floors. Wood is an unsatisfac-
tory material for use in modern finishing units. The initial cost is low
but its short lifespan and increased labor costs make it less desirable
than other materials. Expanded metal works well for young pigs but feet
problems are associated with its use for pigs over 130 pounds.

Commercially manufactured swine floors are more expensive initially,
require less time and labor to assemble, have a longer, useful lifetime
with less maintenance, resulting in a lower annual fixed cost.



12-F

Table 1. Summary of Sow Reproductive Performance as Influenced by the
Inclusion of Wheat Bran in the Farrowing aund Lactation Diet

Control Wheat Bran

Number of litters 48 50
Av. litter number (sow maturity) 2,67 3.02
Av. number of live pigs per litter at birth 11.48* 10.84
Av. wt. per pig at birth, 1b. 3.06 2.99
Av. number of resorbing fetuses at birth per litter 0.73 0.80
Av. number of term pigs born dead per litter 0.65 0.74
Av. body temp. (F°) of sows at farrowing 1/ 102.8 102.5
Av. body temp. (FO) of sows 24 hr, post farrowing 1/ 104.1 103.9
Incidence of MMA (total number sows affected) 1/ 6.0 6.0
Av. number pigs weaned per litter at 2 wks. 9.98 9.16
Av. wt. per pig a* 2 wks., 1b. 8.37 8.31
% survival of pigs to 2 whs. of age 86, 9% 84.5
Av. sow wt. change (3 days prefarrow to 2 wks.

postfarrow) -59.8 ~68.3

1/ Measurements obtained on a total of 36 litters only for each group which
consigsted of the three most recent farrowings.
* P<.05.
** P<.0l.

~ Table 2. Summary of Sow Reproductive Performancs as Influenced by
v the Inclusion of Alfalfa Meal in tle Farrowing and Lacta-

tion Diet
Control Alfalfa Meal

Number of litters 37 35
Av. litter number (sow maturity) 2.73 2.83
Av. number of live pigs per litter at birth 11.05 11 00
Av, wt. per pig at birth, 1b. 3.02 3.06
Av. number of resorbing fetuses at birth per

litter 9.27 0.32
Av. number of term pigs born dead per litter 0.57 0.60
Av. body temp. (F°) of sows at farrowing 102.6 102.4
Av. body temp. (F°) of sows 24 hr. post

farrowving 103.8 103.3
Incidence of MMA (total number of sows

affected) 21 13
Av. number pigs weaned per litter at 2 wks. 9.57 9.77
Av. wt. per pig at 2 wks., lb, 8.57 B.53
% survival of pigs to 2 wks. of age 86.6 88.8

Av. sow wt. change (3 days prefarrow to 2 wks.
post farrow) -58.2 -68.5
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Table 3. Performance of Growing-Finishing Pigs Fed Diets Based on
Yellow Corn, Bird Resistant Sorghum Grain and Non Bird
Resistant Sorghum Grain
BR NBR
Item Corn Sorghum Sorghum
Number of pigs 10 10 10
Av. initial wt., 1b. 58.2 58.2 58.2
Av. final wt., 1b. 242.8 228.9 240.6
Av. daily gain, 1b. 1.89 1.74 1.86
Barrows 1.93 1.81 1.92
Gilts 1.84 1.67 1.81
Av. daily feed intake, 1b. 5.76 6.43 6.24
Feed per 1b. gain, 1b. 3.06 3.71 3.36
Barrows 3.13 3.74 3.42
Gilts 2.98 3.67 3.31
Number days on test 98 98 98

Statistical Evaluation

Daily gain

Corn vs. BR Sorghum - NS
Corn vs. NBR Sorghum - NS
BR Sorghum vs. NBR Sorghum ~ NS
Barrows vs. gilte -~ P¢ .05
Feed efficiency (feed per 1b. gain)
Corn vs. BR Sorghum - P<.01
Corn vs. NBR Sorghum - P<.0l
BR Sorghum vs. NBR Sorghum - P < .01
Barrows vs. cilts - NS

P

Table 4. Pertormance of Pigs Fed Starter Diets Containing Dehydrated
Llodea
7, Dietary Elodea 0 5 10 15
Av. initial wt., 1b. 13.84 13.90 13.82 13.88 -
Av. final wt., 1b. 72.90 70.80 65.77 70.12
Av. daily gein, 1b. 1.208 1.162 1.062 1.148
Av. daily feed cons., lb. 2.283 2.29% 2.142 2.23%
Av. feed/unit gain, 1b. 1.902 1.972 2.02% 1.95%
No.of piys 10 10 10 10
Days on test 50 50 50 50

a/ Values in the same 1ine having the same superscript are not significantly

different (P<.05).

Table 5. Performance of Growing-Finishing Pigs Fed a Simplified Feed
Mixture Compared to a More Complex Mixture
Simple Complex
Mixture Mixture
Combined Replications
Initial weight, 1b. 72.1 72.2
Final weight, 1b. 190.7 188.6
Daily gain. 1b. 1.69 1.66
Daily feed, 1b. 5.36 -5.31
Feed/gain, 1lb. 3.17 3.20
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Table 6. Influence of Citrus Pulp Level on Rate and Efficiency of
Gain and Carcass Traits. (Experiments 1 and 2).

Percent citrus pulp

Item 0 10 20 40
Number animals 16 - 16 16 16
A+, weight on test, kg. 15.1 15.1 15.1 15.1
Av. weight ogf test, kg. 94.3 a 93.9 b 95.1 be 93.7 ok
Av. daily pain, kg. 0.80 0.74 0.72 0.63
Av. daily feed intake, kg. 2.56 2.30 2.19 1.99
Feed/gain ratio 3.24 3.10 3.06 3.13
Corn replacement value, % 100 97.4 95.5 82.2

a’b’cEach set not having common lettecs differ significantly

* P<.05

** P ,01

Table 7. Average Daily Gain, Feed Intake and Gain/Feed of Growing Pigs
Fed Diets Containing Hydrolyzed Hog Hair Meal. .

Criteria
Ration HHH Dig. protein Ave. daily Ave. feed
no. meal sequence gain intake Gain/Feed
yA % a kg kg

Trial 1 b b
1 0 15.7 0.49 0.92 0.53
2 2 15.3 0.43 0.90 0.48
3 4 14.9 0.42 0.93 0.45
4 6 14.5 0.38 0.90 0.42
5 8 14.0 a 0.30 0.80 0.38

Trial 2 c £
1 0 16-14 0.49c 1.09 0.45
2 2 16-14 (.SOd 1.13 0.44
3 4 16-14 a 0.45 1.07 0.42

Trial 3
1 0 16-14 0.548 1.27 0.43
2 2 16-14 0.48 1.13 0.43
3 3 16-14 a 0.51 1.19 0.43

o Trial &4 c c c

1 0 14-12-11 0.73e 2.42d 0.30e
2 0 11.3-9.4-8.3 0.&6d 2.00cd 0.23d
3 2 12.6-10.7-9.7 0.60C 2.30c 0.26C
4 4 14-12-11 0.69c 2.43c 0.28c
5 6 15.3-13.3-12.3 0.69 2.48 0.28

aPigs per mean were 12, 24, 11 and 24; length of trial was 28, 35, 42
and 126.5 (avg.) days; and the average initial weight (kg) were 9.1,
11.4, 8.6 and 20.0, respectively, for trials 1 through 4.

Ségnificant (P <.01) linear ecffect of diets.
c,dye yeansoY}th different superscript letters are significantly different
P <. .

fSignificant (P <.05) linear cffect of dicts.
8Significant (P <.05) quadratic effect of diets.
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Table 8. Performance With Finishing Swine® Fed 12% Protein Diet Mixed
With Water or Oxidation Ditch Mixed T.iquor (ODML)

Item watcrb ODMLb
Avg. daily gain, kg
Rep. 1 0.49 0.51
Rep. 2 0.46 0.55
Rep. 3 0.49 0.57
Rep. &4 0.64 0.65
Rep. 5 0.50 0.53,
X 0.52 0.56
Gain/feed
Rep. 1 0.218 0.232
Rep. 2 0.213 0.249
Rep. 3 . ‘ : 0.275 0.276
Rep. & 0.283 0.302
Rep. 5 0.256 0.270
X 0.249 0.266*
81nitial wt, 50 kg, 76 finishing swine.
*Liquid added to feed 2:1 ratio.
(P <0.0%).
. Table 9. Dietary Salt Levels For Growing Swine 1/
Salt? 0 0.05 0.10 0.20 0.50
Av. init. wt., 1lb. 12.60 12.57 12.57 12.63 12.60
Av. final wt., b, 32.40 55.43 70.80 93.67 87.17
Av. daily gain, 1b. 0.28 0.60 0.81 1.133 0.99%
Av. dafly feed, 1b. 1.26 2.44 2.56 2.06 1.97
Av. feed/gpain, 1b. 4.5 4.07 3.16 1.82°% 1.99°%

1/ 15 pigs per treatment.
a/ Significantly (P <.05) different from other treatmente.
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Table 10. Summary of Sow Reproductive Performance as Influenced by
Supplementing Diet with Vitamin K During Farrowing and

Lactation.
Vitamin K
Control Supplemented

Number of litters 37 35
Av. number of live pigs per litter at birth 11.11 10.89
Av. wt. per pig at birth, 1b. 3.02 3.07
Av. number of resorbing fetuses at

birth ner litter : 0.65 , 0.51
Av. number of term pigs born dead

per litter 0.35 0.23
Av. body temp. (F°) of sows at farrowing 102.6 102.4
Av. body temp. (Fo) of sows 24 hr.

post farrowing 103.3 103.7
Incidence of MMA (total number sows

affected) 18 16
Av. number pigs weaned per litter at

2 wks. 9.89 9.43
Av. wt, per pig at 2 wks. 8.63 8.45
% survival of pigs to 2 wks. of age’ 89.1* 86.6

Av. sow wt. change (3 days prefarrow to

2 wks. post farrow) -62.1 -64.3

* P <.05.



Table 11. Effect of Vitamin E and Supplemental Copper on Rate of Gain and Feed/Gain

Daily gain (g) by replicate

Feed/gain by replicate

250 ppm 250 ppm
Cu + 22 Cu + 22
22 1U/Fe 1U/kg 22 1U/kg IU/kg
vitamin 250 vitamin vitamin 250 vitamin
- Basal E ppm Cu E Basai o ppm Cu E
Treatment means (X) 698 708 721 710 3.36 3.3 3.31 3.34

3sration sig. (P <.01), station X Cu sig. (P< .05) for rate of
(P <.0l1) for rate of gain. :

gain and feed/gain; rep/station sig.

Table 12. Summary of Effect of Choline on Litter Size

Controls + Choline
No. Total No. No. No. Total No. No.
Litters Farrowed Alive Weaned Litters Farrowed Alive Weaned
Total 281 270
Avg. 9.89 8.64 7.29 10.54 9.33 7.72
Weighed 9.87 8.68 7.26

Avg.

10.33 9.18 7.66

a-L1
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‘Table 13. Summary of Sow Reproductive Performance As Influenced by the Addition
of a Combination of Aureomycin, Sulfamethazine and Penicillin to the

Farrowing and Lactation Diet

- - T CONTROL  TREATED

Number of litters 79 70
Av. litter number (sow maturity) o 2.49 2.54
Av. number live pigs per litter at birth f { ; 10.62 10.97
Av. wt. per pig at birth, 1b. ; ; ’ 2:95l 2.95
Av. number of resorbing fetuses at birth pef fittét 0.85 1.07
Av. number of term pigs born dead per litter .0.70 0.74
Av. body temp. (Fo) of sows at farrowing 1/ ' 102.6 o 102.4
Av. body temp. (Fo) of sows 24 hr. post farrowing 2/ 104.0 : 104.1
Incidence of MMA (total number sows affected) 3/ 7 8
Av. number pigs weaned per litter at 2 wks. 9{34_ 9.3
Av. wt. per pig at 2 wks. ; . 8.36 8.26
% Survi :1 of pigs to 2 wks. of age f .?, 2 88;6_ 85.3
Av. sow wt. change (3 days prefarrow to 2 wks.

post-farrow) -63.2 -65.0
1/ Data recorded for last 49 sows farrowed in each group only.
2/ Data vecorded for last 36 sows farrowed in each group only.

All other

3/ Data recorded for last 49 sows farrowed in each group only.
measurements involved the total number of litters as shown.
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Table 14. Baciferm For Young Swine

Baciferm, gm/ton 0 ' 20 - 80

Av. Replications 1 and 2

Initial weight, 1b. » 14.80 14.60 14.55
Final weight, 1b. 47.55 46.15 52.70
Daily gain, lb. 0.78 0.75 0.91
Daily feed, 1b. 1.60 1.46 1.72
Feed/gain, 1b. 2.05 1.96 1.90

Baciferm For Growing-Finishing Swine

Baciferm, gm/ton 0 10 20 40 80

Initial weight, 1b. 65.00 64.40 64.90 64.20 64.80
Final weight, 1b. 223.90 218.10 227.20 215.00 218.80
Daily gain, lb. 1.89 1.83 1.92 1.79 1.83
Daily feed, 1b. 5.43 . 5.37 5.52 5.53 5.61
Feed/gain, 1b. 2.87 2.93 2.87 3.09 3.07

Table 15. Performance of Pigs Fed Diets Containing Different Antibiotics

Treatment ASP-250 & Tylan/Sulfa Mecadox & ‘ Mecadox &
Aureomycin & Tylan Oleandomycin No Medication

Average daily
gain, 1bs. 1.28 1.31 1.22 1.20

Feed/gain 3.15 3.07 3.11 3.25
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Table 16. The Effect of Iodinated Cagein and Bulkiness of Diet on Sow

Performance
Dependent Without Iodinated Casein With Iodinated Casein
Variables . Basal Low Bulk Avg. Basal Low Bulk Avg,

o
Rectal tumperature C

109th day of gestation 38.94°€ 39.40d 39.06 38.93° 39.42d 39.15

at parturition 38.95 39.80 39.58 39.67 40.22 39.92b
l4th day postpirtum 40.62b 39.67b 40.38g 41.37a 40.72a 41.078
Respiration rate 3.56b 14.00b 3.67b 2.17a 2.80a 2.45a
Sow condition? 3.00,  3.67,  3.170  1.67 1.40 1.55
Feed consumption3 2.44 3.00 2.58 1.50° 1.80° 1.64°2
Sow wt. loss (kg)
109th day of gestation a b
to 14 day post partum 28.80 28.60 28.75" 50.77 42.02 46.79
14-21 day post partum 5.71 2.60 4.93 1.43 8.72 4,75
1 Score codes were: very high = 1; high = 2; fairly high = 3, normal = &,
2 Score codes were: off feed = 1; slightly reduced = 2; normal = 3; above
normal = 4,
3 Scorc codes were: thin = 1; fairly thin = 2; good or average = 3; fairly
ab fat = 4; fat = 5.
Values in the same line with different superscripts are significantly
d different (P <.01).
Values in the same line with different superscripts are significantly
different (P <.05).
The Effect of Iodinated Casein on Performance of the Litter
Dependent Without Iodinated Casein With Jodinated Casein
Variables Basal Low Bulk Avg, Basal Low Bulk Avg.
Pigs born/litter 12.33 9.67 11.66 10.50 11.40 10.91
Pigs weanted/litter 10.56 9.00 10.17 9.83 10.20 10.00
Mortality rate % 13.¢7 5.81 11.7v 5.75 10.48 7.90
Averaged daily gain/pig (kg) a a a b
Birth - 14 days 0.178 0.16 0.17a 0.17b 0.13b 0.15b
14 -21 days 0.19 0.193 0.19 0.10 0.13 0.14

ab

Values in the same line with diffevent superscripts are significantly
different (P <.01).
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Table 17.

Floor Design and Pig Performance

FEED CONVERSION

PROJECTED ANNUAL RATE OF GAIN LBS. FEED PER LB.

DESIGN TNITIAL COST LIFE SPAN FIXED COST LBS. PER DAY GAIN
6" Aluminum slats $88.97 10 yrs. 5 8.90 1.6 3.2
3" Plastic slats $71.40 10 yrs. $ 7.14 1.4 3.2
4" Aluminum slats $98.03 10 yrs. $ 9.80 1.7 3.3
4* Double T Aluminum slats $78.74 10 yrs. $ 7.87 1.5 3.0
Toral Expanded metal with )

2 x 4 oak supports $41.57 5 yrs. $ 8.31 1.5 3.0
Total Expanded metal with

2 X 4 treated supports $41.57 5 yrs. $ 8.31 1.5 3.0
2' Solid oak center
1' Expanded metal on each side $34.04 1 yr. $ 7.98 1/ 1.5 3.1
2' Solid cvpress center
1' Expanded metal on each side $34.04 1 yr. $7.98 1/ 1.4 3.2
12" Cypress slats with

2'" openings $13.15 6 mos. $26.30 1.5 3.7
12" Oak slats with

2" openings $13.15 6 mos. $26.30 1.6 3.1

1/

~'This is based upon a five year lifespan for the expanded
the 2! solid wood center. (This figure does not include

metal and 2 x 4 supports and one year lifespan for
labor costs for repairs).
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