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00 tf Co ,T- Artificial or "direct" seeding of forest trees instead
of planting seedlings has become a popular practice in the South.
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direct seeding of loblolly and slash pine on old fields. Shown here
is one of the experimental areas of slash on the Substation. Details
of the study are reported in the story on page 3.
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Labially pine seedling at left 2 years after
seeding and at right is slash pine establish-
menit by direct seeding.
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Chemicals for Weed Control in
Field-Grown Nursery Crops
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ABC's for Home Use of

Native Alabama Foliages
HENRY P. ORR, Dept. of Hortcicuue
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Varied use's of native fotiage arc illustroitd hIw . II Southern magnolia con bc used for
line or mass effect, and developing fruits add interest. (2) Spruce, or swamp, pinc corn
bined with three yellow chrysanthemums gives on exotic Oriental flavor in a Japanese
usabata. 13) Elegance of silver candelabrum is accented by spruce pine and red carnations,
t4) Formal arrangement of American holly foliage with daisies and chrysanthemums com-
plement classic lines of gold and white metal compote, 15) A group of swamp natives con
be decorative in a pewter-washed copper urn, Common bald cypress provides the lacy
fringe, redbay the blue-green complement to the container color, and possumnhaw viburnum
the focal point. (6t Adding four daisies to the number 5 grouping makes it appropriate for
special occasions,
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FARMERS ARE

CONSERVATIVE

BORROWERS
JOHN E. DUNKELBERGER
Dept. of Agricultural Economics

BORROWING MONEY is a serious question with many farmers!
The economic depression of the 1920's and 30's caused

most of them to become conservative in their attitudes to-
ward borrowing money. They had seen friends and neigh-
bors lose their farms because of over indebtedness, and didn't
want the same fate, to happen to them. For many farmers,
borrowing became an evil to avoid, except as a last resort.

Since then many changes have occurred in the. American
economy. A new generation of farmers is now in business
in Alabama. These farmers are finding that many public
and private agencies actually promote borrowing money and
ready use of credit for expanding one's farm. or business,
buying household appliances, or even financing vacations.
People in large cities and the suburbs have been found to
be quite liberal in their attitudes toward borrowing. To what
extent is this also true of Alabama farmers?

Majority are Conservative

Results of an attitude study of 126 farmers in Clarke,
Fayette, Monroe, Montgomery, and Tallapoosa counties in-
dicate 'how farmers currently regard borrowing money. Only
9% were completely opposed to borrowing regardless of pur-
poses. The largest proportion (51%) favored borrowing only
for farm and business purposes. These two attitudes can be
classified as conservative by current national standards.

A somewhat more liberal attitude toward borrowing pre-
vailed amon,g the remaining farmers. They favored borrowing
money for house improvements and appliances. Three per
cent of these same people also favored borrowing for such
luxury items as pleasure trips and vacations.

Conservative versus Liberal Borrowers

Results indicate a considerable difference of opinion among
Alabama farmers about borrowing. This suggests questions
about the personal and business characteristics of farmers
with different attitudes, see table.

Farmers with liberal attitudes were more likely to be
under 40 years of age. A higher percentage of them com-
pleted less than 8 grades of schoolin~g and rented their pres-
ent places. They were more likely to be actively involved in
organization life of the community and to hold an optimistic
outlook for the future. This optimism was reflected in plans
to increase size of their farm ,operations.

A liberal rather than a conservative attitude toward bor-
rowinlg money was also, more typical of men with different
types of farming operations. About two-thirds of the farmers
with liberal attitudes were on farms of less than 100 acres,
while less than ,one-half of those of the conservative view-

point were on small farms. Similarly, almost 40% having a

liberal attitude had a total gross farm income of less than
$500, whereas those of a conservative attitude were more
likely to have a total gross farm income range of $500 to
$2,500. Moreover, a liberal attitude was also most pro-
nounced among farmers with both small total capital in-
vestments under $1,000 and large capital investments of
$10,000 or more. Farmers with capital investment ranging
between these levels tended to have a conservative attitude.

Other considerations relative to difference in attitude to-
ward borrowing money involve amount and source of total
family income. A liberal attitude toward borrowing was
somewhat more likely among farmers whose families have
low incomes (less than $1,500). In contrast, a conservative
attitude was more pronounced among farmers with family
incomes between $1,500 and $4,000. Farmers having a lib-
eral attitude were almost twice as likely to have nonfarm
work providing additional income than were the conserva-
tives. Also, almost one-half of the farmers with a liberal
attitude had wives who were employed off the farm for all
or part of the year.

Meaning of All This
Attitudes of Alabama farmers toward borrowing money

and the use of credit indicate a strong conservative tendency.While urban people tend to take credit buying for granted,
a large segment of the farmers in Alabama view it with
skepticism and almost none favor the frivolous use of credit.
Farmers with a liberal attitude toward borrowing tend to

be young men attempting to, get started in farming. They
realize that they may have to borrow to obtain a place of
their own or to expand their operation. At the same, time,

they have little capital investment to lose in case they
default their loans. They also gain additional confidence in
their ability to repay from the regular nonfarm income they
receive from either their own or their wife's off-farm em-
ployment. On the other hand, farmers with a conservative
attitude tend to be older, better established, and dependent
solely upon farming for their livelihood. They are not in-
terested in risking the loss of money.

SELECTED CHARACTERISTICS OF ALABAMA FARMERS WITH
CONSERVATIVE AND LIBERAL ATTITUDES TOWARD

BORROWING MONEY

Characteristics

Personal:

Under 40 yearsLess than 8 grades ..........
Renters
Active participators

Optimistic outlookIncrease farm operation

Farm:
Less than 100 acres of land operated......
Less than $500 gross farm income
Median gross farm income ($500-$2,499) --
Under $1,000 total capital investment.....

Total capital investment ($10,000 or more).

Total family income:
L ess th an $1,500 --------------------------------------------
Median ($1,500-$3,999)
Both farm and nonfarm sources
Homemaker gainfully employed

Attitude
Conser- Liberal
vative

Pct.* Pct.*

7.246.4
11.0
27.5
34.7
12.3

45.8
25.0
51.4
10.9
29.7

23.4
55.3
37.0
44.9
43.1
34.7

64.7
39.1
34.8
25.6
39.5

44.9 53.4
39.2 24.4
36.0 63.3
27.9 45.5

SMeaningful comparison is between conservative and liberal
attitudes for each specific characteristic; percentages do not add
to 100%.



VETCHES and

NEMATODES
N. A. MINTON, Crops Res Div. USDA, ARS

E 'D. DONNELLY and R. L. SHEPHARD,
De~pot ,,I of Aci Arnfy ond Soils
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V.

Controlling Broadleaf
Winter Weeds in Lawns
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D. G. STURKIE
Dept. of Agronom y nrd Soi/s
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RANCIDITY IS A SERIOUS dairy problem.
Just ask any dairyman who has had milk
rejected because of it.

Rancidity results from hydrolysis
(chemical decomposition) of milk fat
by an enzyme called lipase. Off-flavor
results from short chain fatty acids that
are liberated by hydrolysis.

Cold milk, when aged, shows varying
degrees of milk fat hydrolysis, designated
as spontaneous hydrolytic rancidity or
lipolysis. This development can be in-
creased by altering the milk component
on which the enzyme acts (called sub-
strate), by shaking, agitation by air,
temperature treatments, and homogen-
ization. Induced lipolysis is the terr for
this type of rancidity.

In parlor and pipeline milking opera-
tions, induced lipolysis sometimes occurs
to such an extent that milk is rejected
because of off-flavor. Generally the cause
can be found in air agitation of the milk
with foaming as it flows through risers
or other points from cow to bulk tank.

Where air leakage is not immediately
evident, rancidity is often blamed on
such factors as rations fed cows. Pasture,
alfalfa leaf meal, and other ration in-
gredients have been credited with elim-
inating rancidity on many dairy farms.

To determine effect of ration ingredi-
ents on development of rancidity in milk,
two trials were run at Auburn. In trial
1, three groups of three cows each were
fed these rations: Ration 1 - continuous
grazing on Coastal bermudagrass, fescue,
and millet pasture, with a 16% concen-
trate fed at rate of 1 lb. per 8 lb. of milk;

ration 2 - alfalfa hay and silage, plus 1
lb. of concentrate to 3 lb. of milk; and
ration 3 - Coastal hay only, plus 1 lb.
concentrate per day.

Milk samples were taken weekly from
the weigh jar at morning and evening
milkings during the 9-week test. Half of
each sample was immediately cooled in
ice water and held 48 hours for use in
determining spontaneous lipolysis. Re-
mainder of the sample was agitated in
a blendor to simulate air agitation, then
cooled and held 24 hours for measuring
agitation - induced lipolysis. The ex-
tent of fat hydrolysis in the samples after
incubation was determined as acid de-
gree value, see graph. Rancidity result-

2 3 4 5 6 7 8 9
Weeks

Rancidity of fat from milk of cows fed test
rations is shown by the curves. To be meas-
urable, differences must be at least -0.687
for spontaneous and -1.704 for agitation-
induced lipolysis.

RANCIDITY OF FAT FROM MILK OF INDIVIDUAL COWS RESULTING FROM SPONTANEOUS AND
AGITATION-INDUCED LIPOLYSIS, AS AFFECTED BY TOTAL DIGESTIBLE

NUTRIENT LEVEL' AND GREEN FEED

Rancidity, in acid degree values2.

Cow Forage Spontaneousno. Calculated TDN levels

80% 100% 120%

1 1 0.80
2 0.65

2 1 0.35
2 0.29

3 1 0.59
2 0.58

4 1 0.64
2 0.695 1 0.23
2 0.16

6 1 0.76
2 0.15

Mean 1 0.45
2 0.42

TDN mean 0.44

0.56
0.47
0.28
0.18
0.21
0.45
0.84
0.11
0.53
0.26
0.43
0.89
0.47
0.33
0.40

0.62
0.76
0.81
0.41
0.47
0.29
0.39
0.26
0.19

0.39
0.39
0.64

0.48
0.46

0.47

Agitation-induced

Cow Calculated TDN levels
mean 80% 100% 120%

0.56

0.39

0.39

0.49

0.29

0.44

0.47
0.40

10.42
10.20
8.85
8.09
9.33
8.60
9.24
8.84
7.56

10.98
12.47
8.97

9.64
9.28

9.46

11.11
11.50
8.50
6.44

12.15
7.36
6.62
8.12
8.92
9.95

12.63
6.79
9.99
8.36
9.18

9.20
10.04
9.91
4.80
8.74
8.65
7.49
6.60
5.01
9.15

11.96
13.30
8.72
8.75
8.74

Cow
mean

10.41

7.76

9.14

7.82

8.58

11.02

9.45
8.80

SPer cent of recommended TDN allowance based on body weight and milk production.
2 To be measurable, differences must be 0.148 for spontaneous and 1.387 for agitation-

induced lipolysis.
Forage 1 without and forage 2 with green-chopped alfalfa.

RANCID MILK-
Co plex Problem
Facing Dairymen*

R. Y. CANNON and G. H. ROLLINS
Department of Dairy Science

ing from both spontaneous and agitation-
induced lipolysis was not affected by
ration.

In a second trial, short-term effects of
variation in total digestible nutrients
(TDN) and inclusion of green feed were
studied. For this test, six grade Holsteins,
30-60 days in milk and producing 50-60
lb. daily, were assigned randomly to six
rations.

Rations were calculated to supply 80,
100, and 120% of the recommended
TDN allowance of each cow, based on
body weight and milk production at be-
ginning of the experiment. Rations con-
sisted of grain concentrate, alfalfa hay,
and corn silage, with and without green-
chopped alfalfa at each nutritional level.
Each cow was fed a different ration dur-
ing each of the six 10-day periods. Milk
samples were taken from morning and
evening milkings on alternate days and
rancidity development determined as in
the first trial.

Results from trial 2 are given in the
table. Neither variation in TDN level
nor inclusion of green-chopped alfalfa in
the ration had an effect on spontaneous
or agitation-induced lipolysis. In fact,
variation among the, individual cows was
much greater than differences among ra-
tions for both types of lipolysis in both
trials. This animal variation in suscepti-
bility to agitation-induced lipolysis could
account for rancidity variations encoun-
tered.

Control of rancidity on the farm, as

indicated by these tests, depends on elim-
ination of air leaks and control of ex-
cessive foaming and agitation in the pipe-
line system. The amount of care re-
quired will depend on the susceptibility
of the milk to induced lipolysis as in-
fluenced by cows in the herd.

e Supported in part by a grant from the
American Dairy Association.



New Promising

Controls of Three Common

Nematodes of Chickens

S. A. EDGAR, Poultry Science Department

N EW EFFECTIVE REMEDIES are in pros-
pect for control of the three roundworms
that most often infect floor-reared chick-
ens. The three continue to plague the
poultry industry despite availability of
a few drugs that have proved effective
against at least two of the species.

They are the large roundworm (As-
caridia galli), cecal worm (Heterakis
gallinae), and a tiny thread worm
(Capillaria obsignata). Life cycles of all
three are similar, with the worms in-
fecting and growing to maturity in the
small intestine or cecal pouches. Eggs
are passed in droppings of infected
chickens and become infective within 7
to 14 days under favorable conditions.
Severe infection by the large roundworm
can stunt growth of chickens, impair egg
production of laying hens, and may cause
death. The importance of the cecal worm
is the part it plays in transmission of
blackhead (histomioniasis) caused by a
protozoan. Although blackhead is com-
mon and an important disease of tur-
keys, it is of less importance in chickens.
The cecal worm should be controlled to
prevent blackhead. The importance of
the thread worm has not been clearly
determined. Yet it often has been the
only disease agent associated with poor
producing hens.

Properly spaced treatments with pip-
erazine or continuous feeding of hygro-
mycin have resulted in good control of
the large round and cecal worms. Hy-
gromycin in 9 to 12 months renders a
premise virtually free of infective worm
eggs. Neither drug has proved very ef-
fective in eliminating the thread worm.
Although the most widely used drug for
cecal worm treatment has been pheno-
thiazine, treatment often results in not
more than 50-60% elimination.

Studies at Auburn University Agricul-
tural Experiment Station on the large
round and cecal worms as disease car-
riers have confirmed the work of others,
but mild infections for 28 to 55 days
consisting of 29 to 181 tiny thread
worms per bird did not affect growth.

* Financial support and supplies of CoRal
and Bayer 9002 by Chemagro Corp., and
provision of Mintic by Ayerst Laboratories
are gratefully acknowledged.
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Under floor conditions, chickens often
become infected with all three worms.
Therefore, tests were conducted at Au-
burn to determine the effect of multiple
experimental infections on growing
chickens. Results of two such tests are
summarized in Table 1. In the first test
chickens infected at 1 week of age with
an average of 31 worms of the species
28 days later averaged 105 grams less
in weight than the noninfected birds.
In a second test of 21 days duration,
chickens infected at 45 days of age,
averaging 66 worms per bird, gained 192
grams less than controls. Growth was not
affected until about 2 weeks after in-
fection, at which time the larvae migrate
in the intestinal wall.

Numerous floor trials at this Station

Treatment

Test 1P
Noninfected
Infected---

Test 2'
Noninfected
Infected

revealed that one treatment each of three
to four successive broods of broilers with
piperazine at 5 weeks of age or continu-
ous medication of three or four broods
with 10-12 grams of hygromycin per ton
of feed resulted in near elimination of in-
fective worm eggs of the large round and
cecal worms from litter.

Recently tests at Auburn resulted in
a high degree of elimination of the
thread worm. Sample results are sum-
marized in Table 2. Mintic caused 94 to
100% elimination of the thread worm,
50-69% of the large roundworm, and no
elimination of the cecal worm, Tests 1-3.
Lower levels of the drug were less ef-
fective. Piperazine phosphate resulted in
excellent elimination of the large round-
worm, and good to fair elimination of
the cecal and thread worms.

In a 2-day treatment, CoRal caused
59-86% elimination of the three species,
and 7-day treatment with Bayer 9002
resulted in 72-100% elimination.

Although the most effective levels for
treating with the last two compounds
have not been determined, prospects are
good that new effective remedies against
all three of the most common round-
worms in chickens will soon be available.

Worms per bird, average
Average gain, days after innoculation Large Cecal Tiny

round- worm thread
7 14 21 28 o worm worm

Gm. Gm. Gm. Gm. No. No. No.

90 202 360 536 0 0 0
78 153 274 431 7 7 17

168 290 420
145 167 228

0 0 0
18 4 44

' White Plymouth Rock crosses, 7-day-old.
SWhite Leghorn males per treatment, 45-day-old.

TABLE 2. EFFICIENCY OF SEVERAL NEW COMPOUNDS IN CAUSING ELIMINATION
OF THREE SPECIES OF ROUNDWORMS IN CHICKENS

Experi-
ment Birds

D
oMedication'

No.
1 8

8
8

2 5
5
5

3 5
5
5

4 10
10
10
10

1% Mintic
8.2% piperazine phosphate_
None
1% Mintic
3.2% piperazine phosphate
None
Mintic ..
3.2% piperazine phosphate-
None
0.0035% CoRal
0.0125% B9002
0.0125% B9002

Worm elimination
)uration
f treat- Large Cecal Tiny
ment round- thread

worm worm worm
Days Pct. Pct. Pct.

0 0 0 0
1 50 0 94
1 100 88 46
0 0 0 0
1 69 0 100
1 97 92 83
0 2 0
1 100
1 76
0 0 0 0
2 66 86 59
3 66 100 95
7 72 100 98

1 Mintic was given in drinking water and other medications in feed.
2 No test.

TABLE 1. EFFECT OF THREE SPECIES OF ROUNDWORMS ON GROWING CHICKENS,
MIXED INFECTIONS



MANAGEMENT PRACTICES versus
CROWN and STOLON ROT in COASTAL

R. T. GUiDAUSKAS, Department of Botany and Plant Pathology

HAROLD YATES and J. E. BARRETT, d
Gulf Coast SubstationI
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temperature controls
germination of
hard-seeded vetch
C. S. HOVELAND, E. D. DONNELLY, and D. M. ELKINS
Department of Agronomy and Soils

EXPERIMENTAL VETCH varieties now being tested at Au-
burn have a built-in thermostat to control seed germination!
This control allows seed to germinate only at low fall tem-
peratures when moisture conditions are most favorable for
seedlings.

One mechanism involved in germination control is hard
seedcoat. A hard-seeded variety could be used in several
ways: As a reseeding winter annual grazing crop, to pro-
vide cover on roadsides, and as wildlife feed.

Grandiflora (Vicia grandiflora) and native vetch (V. an-
gustifolia) commonly reseed under natural conditions in
Alabama. Both are useful for wildlife feed and soil conserva-
tion. Unfortunately both shatter badly, thus preventing
commercial seed production.

Seek Nonshattering Vetch

The vetch breeding program at Auburn University Agri-
cultural Experiment Station is aimed at developing a non-
shattering reseeding variety with good seed production and
forage quality. This work has been reported previously in
HIGHLIGHTS OF AGRICULTURAL RESEARCH (De-
veloping New Vetches, Vol. 8, No. 3, and Prospects Good for
Reseeding Vetch, Vol. 10, No. 3).

In field trials during the past 8 years, some of the new
vetches have reseeded well on bermudagrass and bahiagrass
sods. Practically no seed germinated until mid-October, al-
though moisture conditions were favorable in July and Sep-
tember. Recent laboratory studies have helped explain this
result.

Temperature Cycle Has Effect

Germination tests on scarified and unscarified seed were
done in a germinator. Two temperature cycles were used:
(1) a starting temperature of 70 for 16 hours, followed by
90 ° for 8 hours; and (2) a starting temperature of 4O° for
16 hours, followed by 70 ° for 8 hours. The high temperature
cycle is similar to night and day temperatures of early fall
and the low cycle corresponds to late autumn night and day
temperatures.

Native vetch responded to temperature in a manner dif-
ferent from grandiflora and experimental Ala. 73-6, as shown
by the graphs. Unscarified seed of native vetch germinated
slower in the lower temperature cycle. At the end of 336

hours (14 days), only 60 to 70% of the unsearified seed had
germinated. The other 80 to 40% with delayed germination
may be the reason for reseeding of this species under natural
conditions.

Ala. 73-6 and grandiflora responded alike to low tempera-
ture, as shown by the graphs. Unscarified seed of these
vetches germinated rapidly in the low temperature cycle,
but slowly in the higher cycle. Seedcoat permeability was
increased by cold temperatures, thus permitting intake of
water for germination.

Experimental hard-seeded vetch varieties reacted to tem-
perature in the same manner as Ala. 78-6 under field condi-
tions. The seed lay dormant during the summer and germi-
nated when cooler autumn temperatures arrived. This is an
important trait for establishment and survival of vetch in
Alabama, since moisture is normally adequate from time of
first frost until seed are matured.

A large number of vetch hybrids being tested have this
mechanism for delaying germination. This makes the new
varieties better able to cope with their environments.

Different responses to temperature of native, grandiflora, and
experimental Ala. 73-6 vetches is illustrated by the graphs.
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PELLETS-key to
fattening on forage?

W. B. ANTHONY and R. R. NIX, Department
of Animal Science

J. G. STARLING, Wire grass Substation

L. A. SMITH, Black Belt Substation
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HOW MUCH DO retail price changes af-
fect milk consumption? Very little, un-
less the changes are sizeable. But the
effects may be greater than has generally
been believed.

Information on price-consumption re-
lationships for milk products is vitally
needed by private firms, farmers' co-
operatives, and government agencies in-
volved in dairy policy. Considerable ef-
fort has been spent in seeking such in-
formation, but findings have not pro-
vided definite patterns.

Effect of price change on milk con-
sumption is often measured by "price
elasticity of demand." This concept is
defined as the percentage change in con-
sumption for a given percentage change
in price. Since demand varies inversely
with price changes, the demand elasticity
figure is a negative value. If the demand

for a product has an elasticity value of
less than 1, demand for the product is
said to be inelastic. In such a case, a 1%
change in price is accompanied by less
than 1% change inquantity demanded.
But if the quantity changes more than
1%, demand is elastic.

Total revenue (price times quantity)
is increased following a price rise if
the product has an inelastic demand. On
the other hand, an elastic demand causes
revenue to decrease with a price in-
crease.

Varying estimates of short-term elas-

ticities of demand - immediate response
of consumers to price change - for fluid
milk have been reported. These esti-
mates have been grouped into two cate-
gories: (1) consumption response to
small changes in price, and (2) response
to large changes.

Responses Measured

SMALL PRICE CHANGES. Most studies
have concluded that demand for milk
is hardly affected by price. Results of
an early study in Chicago during 19,20-22
indicated that consumers tended to vary
purchases of milk inversely 0.1% for
each 1% change in retail price, see table.
Similar habits were found in several
metropolitan areas.
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In general, pre-1940 studies indicated
that the demand for milk was highly
inelastic with respect to price. However,

some estimates made after World War
II showed more effects from price. A
1948 study in the Portland, Maine, mar-
ket showed that consumers reduced con-
sumption 0.45% for 1% change in price.
A Connecticut study made in 1949 found
elasticity to average -0.48.

Reasons suggested for the lack of con-
sumer response to small changes in milk
prices include: (1) consumer indiffer-
ence to price of milk, (2) slow adjust-

ment of food habits, (8) belief that price
changes are temporary, and (4) price
changes (,generally increases) are in line
with the general price level.

LARGE PRICE CHANGES. Some studies
have indicated that consumers are more
responsive to large changes than to small
fluctuations in retail milk prices. Since

changes have usually been small, most
price elasticities have been determined

from these small fluctuations. Data have
been inadequate for determining elastici-
ties from large price changes. Often the
large price changes resulted from "price
wars," affecting only part of a market.

One of the largest and most abrupt
price changes in the New York area -
an increase of 30 per qt.- occurred in
August 1957 when three markets were

included in the New York Federal Milk
Order. Following this large price in-
crease, analysis of milk consumption
showed elasticities up to -0.6 to -0.8.1

The larger New York consumption re-

sponse may be associated with: (1) pub-
licity accompanying the price change,
(2) an exceptionally large price increase,
and (8) more acceptable fluid milk sub-
stitutes becoming available.

Large price decreases were studied
in Washington, D.C., in 1940, when a
controlled price situation was established
among low-income families. Dropping
milk prices from an average of more
than 120 down to, 50 per qt. caused
elastic responses, - -1.5 for Negro and
-1.2 for white households.2

1 New York (Cornell) Agr. Expt. Sta. Bul.
951, 1959.

2 USDA Cir. 645, 1942.

Based on findings of the Michigan
State University Consumer Panel, it was
concluded that price changes did not in-
duce consumption changes to any im-
portant degree.3 During the study period,
prices paid by consumers increased about
17%, and milk purchases declined
slightly.

An analysis of the demand for fluid
milk in 1,865 households in 12 south-
eastern cities in 1955-56 revealed that
price changes greatly affected demand
for fluid milk. The demand elasticities
reported were in the range of -2.0 to
-8.0. 4 However, the statistical evidence
was not conclusive.

Limited Response to Price

Most studies dealing with consumer
response to milk price changes show a
highly inelastic demand. Nevertheless,
there are indications that, in some in-
stances, consumers react to price changes

by adjusting their purchases.

It is difficult, if not impossible, to iso-
late the effect of price changes alone on
consumption. This helps explain diverse
findings. Usually where price changes
were small, studies have, shown a highly
inelastic demand.

Growing price competition in many
markets, such as from grocery stores sell-
ing lower priced milk, is likely to in-
crease consumer response to. prices.
Availability of lower cost fluid milk sub-
stitutes, such as dry whole milk and
concentrated milk, is also likely to af-
fect marketing, practices.

'Mich. State. Univ. Dept. Agr. Econ. 788,
1960.

Ga. Agr. Expt. Sta. Tech. Bul. N.S. 12,
1957.

SHORT-TERM ELASTICITIES OF DEMAND FOR
FLUID MILK WITH RESPECT TO PRICE,

FOR SPECIFIC PERIODS, MARKETS
1

Period DemandMarket studied elasticity

Chicago---
New York, metro.

area -- -- -- -- -- -- -
Baltim ore ---------------
Boston
Connecticut -----------
Several selectedmkts.--
New York, metro.

area

New York, low-
income area .......

Portland, Me .........
Eastern Conn.

community ---------
Memphis, Tenn.

1920-22

1919-24
1922-31
1922-31
1922-31

1984-35

1988-37

1938-40
1948

1948-49
1952-53

-0.10
- .10
- .28
- .06
- .14

- .28

0 to
- .20

- .33
- .45

- .48
- .40

Rojko, Anthony S., The Demand and
Price Structure for Dairy Products, USDA,
AMS, Tech. Bul. 1168, 1957, p. 109.

MILK PRICE CHANGES HAVE
VARYING EFFECT ON CONSUMPTION

LOWELL E. WILSON, Dept. of Agricultural Economics
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BIOLOGICAL CONTROL
of INSECTS

T. D. CANERDAY and T, F. WATSON,
Depatnta of Zoology Entornology

R. T. GULDAUSKAS,
Deportrtnnt of Botany and Plant Pathology
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Three examples of biological control are shown abo "C' Left is insect parasite emerging
from tobacco budworm larva; center, fungus disease of corn earworm; and right, virus
disease of cabbage looper.
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