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William Hansel on 

Genetics and the Happy Hypothalamus 
by William Hansel 

Look for dramatic breakthroughs in an
imal genetics and physiology during the 
next 15 to 20 years. As a result, animal 
fertility, health and feed conversion wi ll 
improve mudl faster than they have in the 
past and bring about a new era in animal 
productivi ty. 

By the end of this century, for example, 
cattle breeding will be completely con
trolled, production per animal wi ll rise 
dramatically and the anlount of feed 
needed to produce eadl unit of meat and 
milk will decline substantially. 

By the end of the century, cattle bree9-
ingwill be a completely controlled proce
dure. Arti£icial inseminators wi ll be "in
embryonators," implanting embryos pro
duced by cows of superior genetic 
background and fertilized by sperm from 
outstanding bulls. Tedmiques for con
trolling estrous cycles will be perfeaed so 
that groups of cattle, sheep, swine and 
goats will be inseminated or impregnated 
with embryos at a predetermined time, 
eliminating the need to check the animals 
for estrus. 

Superovulation tedmiques essential 

for embryo tran fer will be fine-tuned, 
making it possible to harvest 100 or more 
eggs at a time. In vitro fertilization and 
embryo freezing, tedlJl iques also will be 
perfected so that emblyos can be stored 
indefinitely. 

Already, the e'{ of embryos can be de
termined through intricate laboratory 
procedures. By the end of dle Centll!}', the 
current high rates of emb!},o mortality 
will be curbed, vastly improving dle fertil
ity of recipient animal . 

Rapid recent advance in recombinant 
DNA techniques, or gene splicing, allow 
scientists to prepare purified genes and 
inject them into fertilized embryos. ew 
genetic materials thus introduced can be 
disseminated in dome tic animals by em
bryo transfer. Genetic engineering of em
b!},os, doning and dissection of embryos 
are among areas of research requiring 
and getting major efforts. 

These are just a few exanlples of genet
ic manipulations that will be accom
plished. Many cattle producers already 
use superovulation and embryo transfer 
techniques. A great deal of fundamental 

information remain to be developed, 
however, before dle e genelic engineer
ing tedlniques can become widely used. 
But the stage is set for imroducing new 
gene into embryo of genelic animal . 
These genetiC changes wi ll come at dle 
sanle time dlat breakthroughs in animal 
physiology are realized. 

"Genie" In Command 
Over dle years, animal scientists, nota

bly ph) iologists and nutritioni ts , have 
learned a great deal about the endocrine 
S) tem and odler phy iological mecha
nj ms dlat control animal growth, repro
duction and lactation. This knowledge has 
been basic to improved animal growth 
rates, more efficient use of energy and 
protein by animal , leaner carcasse and 
increased milk production. 

We are now entering a new era, howev
er, during which more rapid changes will 
occur. It is now possible to control dle 
hormones produced by the endocrine 
glands, especially dle anterior pituita!}' 
gland, to develop technique to improve 
animal performance. 

It is appropriate to refer to thi period 
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ducers and business people 
who buy and sell farm 
products. Most of us think 
that hedging in futures 
markets reduces price risks. 
However, Carter and Lyons 
of the University of Manitoba 
have recently demonstrated 
that the Chicago fat cattle 
futures cannot reduce your 
price risk if you happen to 
own cattle in feedlots in 
western Canada. 

risks. Thi conclusion was 
tied closely to the risks 
associated with the basis-in 
this case the difference 
between spot cattle prices at 
Canadian feed lot and the 
price of the nearby Chicago 
futures. 

Bachelor's degrees. But do 
you know how much more? 
Broder and Deprey of the 
University of Georgia 
decided to find out. They 
urveyed University of 

Georgia graduates between 
1970 and 1981 who had 
received bachelor ' and 
masters degrees in agri
cu ltural economics. Their 
findings: "Al umni who 
received masters degrees in 
agricu ltural economics 
earned approximately 
$3,333 more in annual alalY 
relative to bachelors degree 
alumni ." This amount 
exceeds the boost that two 
years qf work experience 
give to a salary-$2,900. 

See The Diverse Social 
and Economic Structure of 
NonmetropoUtan America, 
by LLoyd Bender and others 
for more detail. For a copy, 
write to Superintendent of 
Documents, Washington, 
D.C. 20402. Ask for Rural 
Development Research Re
port Number 49. GPO Stock 
Number 001-019-00389-8. 
The price is $1.50. 

Sometimes a hedge is 
not a hedge 

"To hedge or not to 
hedge?" is a question that 
confron ts many farm pro-
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Using price data for the 
years 1972 into 1981 and 
data related to 100,000 head 
of cattle actually fed in 
western Canada during 
these years they asked if it 
paid to hedge the cattle. 
They found "not to hedge" 
was the preferred strategy. 
Western Canadian feedlots 
were better off by not 
hedging than by hedging in 
the Chicago futures. 
Hedging lowered average 
returns and increased price 

This finding has special 
significance since futures 
markets for fed caLtle are not 
operating in Canada. Thus, 
there appears to be no way 
for Canadian cattle feeders 
to protect themselves against 
price risks. 

For more detail, see the 
February 1985 American 
Journal of Agricultu ral 
Economics, pp. 33-39. 

Education pays 
for some 

We know that people who 
have Master's degrees can 
often command highe r 
salaries than can people with 

Their research also shows 
that if you are goi ng to work 
for a masters degree it pays 
handsomely to get an assjs
tantship. It cuts the cal- ' 
culatecl cost of getting a 
masters degree about in half. 

Premiere Issue 



as the era ofthe "happy hypothalamus." It 
is this organ, located in the brainstem, that 
receives messages from an animal's envi
ronment. The "genie" in the hypothala
mus translates them into commands to 
the pituitary gland to increase or deCl'ease 
production of its six major hormones. 

Some of these chemical commands 
from the hypothalamus are inhibitory; 
others are stimulatOly. The hypothalamic 
thyrotropic releasing hormone (TRH), for 
example, conu'ols production and release 
of thyroid-stimulating hormone (TSH), 
whidl in turn controls the thyroid gland 
and regulates the metabolic rate of most 
ti ues. TRH also stimulates the release of 
two other hormones from the pituitary, 
prolactin and growth hormone. 

Understand The Hypothalamus 
These six different hormones pro

duced and released by the pituitary pro
founcUy influence growth, reproduction, 
lactation and adaptation to stress. Thus, a 
better understanding of tile hypotilala
mus is crucial. 

The hypothalamus also produces hor
mones that stimulate and inhibit feed in
take and regulate functions mediated by 
the nervous system. We can expect to see 
new methods for regulating the hypothal
amus and for using the hormones it pro
duces to increase lactation, improve 
growth rates and produce leaner carcass
es. 

ome of the areas that wi ll be given 
stepped up researdl effol1s indude syn-

dlesis dlrough recombinant DNA tech
niques of large quantities of all the pitu
itary hormones in cattle, sheep, swine and 
poultry; use of hypodlalamic hormones 
to regu late growth, feed effiCiency, lacta
tion and carcass characteristics; and devel
opment of new ways to manipulate such 
environmental factors as light and tem
perature to maximize production of dle 
hypothalamic hormones that have a ma
jor effect on growth and milk production. 

Significant breakthroughs have already 
been made in techniques which will in
duce increased milk production of cows. 
It is now possible to use relatively low
COSt hormones that induce increased 
milk production by cows of 10 to 15 per
cent. We can expect dle first of these bo
vine growth hournones to be commercial
ly avai lable widlin 3-5 years. 

Trend Will Accelerate 
Over the years, animal food production 

has increased tremendously. This trend 
will continue and even accelerate as the 
demand for animal products rises. Higher 
productivity per an imal will be achieved 
largely as a result of discoveries in tile 
areas of forage production and utilization, 
animal reproduction and genetics, and 
animal physiology and nutrition. 

IncrefSed production of meat and milk 
in each aninlal, as well as improved car
cass dlaracteristics, could be achieved by 
regulating tile animal 's endocrine system 
and other physiological factors. 

In the next several decades, most of tile 

major pituitary and hypodlalamic hor
mones will be syntilesized in large quan
tities through recombinant DNA tech
niques. Bovine growdl hormone, which 
has been shown to cause dramatic milk 
yield increases in cows with limited ef
fects on the need for feed , has already 
been produced successfully in the labora
tory widl gene-splicing techniques. 

Genetic engineering and manipu'Iating 
the pituitary and hypothalamus may be 
used to accomplish tile same ends. For 
example, it is theoretically possible to 
modify tile production of hormones and 
enzymes by introducing genetic materials 
into the embryo. The same tedmiques 
can be used to produce animals Witil re
sistance to debilitating diseases, which 
would boost the productivity of animals 
even furdler. 

Thus, a new era in animal agriculture 
will be propelled not only by genetics and 
physiology, but also by a combination of 
the two. 

William Hansel is Liberty Hyde Bailey 
Professor of Animal Physiology, Depart
ment of Physiology, New York State Col
lege of Veterinary Medicine, Ithaca, New 
York. 

The next column hy Professor Hansel 
will focus on processes that controllac
tation; how it can produce milk more 
effiCiently and increase production per 
cow by at least 15 p ercent. 

If you use an 8-percent 
interest rate as the cost of 
money, it only takes you 
nine years to recover your 
graduate school costs if you 
have an assistantship; 29 
years if you do not. These 
estimates are for people that 
go for a master 's degree 
immediately after receiving 
a bachelor's degree. 

Economics can 
simplify food stamp 
calculations 

same month was - percent 
(more tban 25). HAVE YOU HEARD 

The calculated graduate 
school co ts are higher for 
those who work a while after 
getting a bachelo r's and then 
go back for a master's. They 
give up more when they go 
back to school. Conse
quently, the number of 
"recovery" years are 
greater-12 with an assis
tantship and 47 without. 

See the August 1985 
American Journal of 
Agricultural Economics for 
details. 

Premiere Issue 

You'd be surprised at how 
many statistics and how 
much economic analysis 
affect your food stamp 
allowlent. One of the key 
calculations is the "base 
allotment" for a standard 
four-person household. It is 
based on a "Thrifty Food 
Plan" which In turn is keyed 
to our requirements for 
nutrients as well as availa
bility and costs of food. 

This base allotment for 
four is adjusted for families 
of different sizes, but not 
proportionately. For 
example, the allowlent for a 
family of five in October 
1984 was 1- percent of 
(less than 125) the allowlent 
for four. And the allotment 
for a family of one in the 

Now, Brown and Jo\ulson 
say that with the use of utility 
analysis, the adjusWlents for 
family size can be done 
much more simpler than is 
now done by USDA. 

One reason for the 
difference is that dleir 
numbers take in account the 
age of family members, the 
present system does not. In 
the end they conclude that 
their system would mean 
more foodstamps for small 
families and less foodstanlps 
for larger families dlan does 
tbe present system. More 
detail are in the August 1984 
American Journal of 
Agricultural Economics. 

"The changing fortunes of 
dle U.S. Beef Industry do not 
bode well for dle future, as 
1979-83 was the worst of all 
possible 5-year periods be
tween 1950 and 1983. Also, 
1978-82 was the only 5-year 
period in which both gross 
quantity moving through the 
market and inflation adjust
ed price trended downward. 
This pattern contrasts sharp
ly with the eight sequential 
5-year periods between 1963 
and 1974 when both gross 
quantity and real prices 
trended upward." in Joseph 
c. Purcell 's University of 
Georgia's Research Report 
473, August 1985, The 
Changing Fortunes of the 
United States Beef Industry, 
1950 to 1983. 
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