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This attractive new building, now under construction on the University of
Arizona campus, will greatly relieve present overcrowded conditions in
the old Agricultural building, erected in 1915. In this new building, to be
completed soon, will be housed the Departments of Animal Pathology,
Botany, Poultry Science, Agricultural Chemistry and Soils, Agricultural
Biochemistry, Dairy Science and Animal Science.
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The high cost of government programs
for agriculture has received much pub-
licity. The public is - as it should be -
deeply concerned. Unfortunately, in most
cases the public has received only one
side of the story.

A tremendous technical revolution in
U. S. agriculture in the last thirty years
has brought a great increase in produc-
tion, greatly increased efficiency, a sharp
decline in labor costs in agriculture.

This has meant that food prices, in an
era of general inflation, have risen less
than any other items in the consumer's
budget. Even including restaurant prices,
food prices to the consumer have in-
creased but 20 per cent in the past 12
years compared to 30 per cent and more
for all other cost -of- living items.

University of Minnesota economists
note that it takes less hours of labor today
to "bring home the groceries" than ever
before. Taking just those last 12 years, an
hour's labor today buys 21/2 pounds of
choice beef compared to 1.9 pounds in
1948; today that hour of work earns 8.1
quarts of milk compared to 6.5 quarts 12
years ago; today's hour in the factory
merits 3.6 dozen eggs compared to 1.8
dozen in 1948.

Today the food budget takes but 20
per cent of the American family's dis-
posable income, a proportion which has
decreased steadily as agriculture has be-
come more efficient.

Equally important, today Americans
eat more expensive foods. We have a
better diet with more fresh fruits and
vegetables, and with more animal pro-
teins - eggs, meat, dairy products. At the
same time, food costs today include much
of the processing. The supermarket today
has readily prepared soups, vegetables,
fruits, cereals, baked goods. Much of to-
day's food cost, modest as that is, also
includes a higher degree of processing
than ever before.

Grandma had a "hired girl." Today's
neat young housewife, wheeling her wire
wagon down the Supermarket aisle, finds
much of the "hired girl" chores included
in the packages on the grocery shelves.
These add food costs which are not re-
turned to the farmer-producer.

Our Minnesota friends point to the
extreme case of a loaf of bread, which in
1960 cost an average of 20.3 cents. The
farmer got 2.8c, miller, grain handler and
transporter received 2.2c, the baker 11.9c
and the retailer 3.9c. Thus the farmer's
share of this basic food item was 14 per
cent of the final price.

Just one more item: Parents might well
realize that the so- called "surplus" gov-

ernment foods which make up the bulk
of the school lunch program in this na-
tion, are charged against that highly -
criticized farm program. Also, much of
our nation's effort to win friends among
undeveloped "neutral" nations is imple-
mented through gifts and subsidized sales
of U. S. farm products.

In fairness to all concerned, we should
look at both sides of a coin before deter-
mining its value. That applies particularly
to the government program for agricul-
ture.

N-ame4le c.

Deals
College of Agriculture

and
School of Home Economics

We'll Be Visiting
You More Often

Starting with this issue - and with a
new year - PROGRESSIVE AGRICULTURE
will appear bimonthly instead of quar-
terly, coming to you every two months
instead of every three.

This also means, of course, six issues
a year instead of four. The work being
done at your College of Agriculture in
the University of Arizona is growing in
scope and importance. That means that,
to keep you informed, we must report to
our readers in greater volume and fre-
quency.

The last preceding issue - "FALL
1961," was Volume XIII, Number 3.
For the information of librarians we are
starting the new bimonthly sequence (and
the new year !) with a new volume num-
ber. This issue, appearing Jan. 1, 1962,
will therefore be Volume XIV, Number
1

We'll be seeing you - six times an-
nually, from now on.

Arizona Agricultural Income
Near Half Billion

Gross receipts from the sale of agricultural
products in Arizona during 1960 totaled 8485.2
million, and the net value of sales was $416.9
million, compared to $404.4 million in 1959.
If the value of forest products is added to this,
the gross receipts figure becomes $506.4
million.
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Wafers For Cows
Frank Wiersma

Five years ago machin-
ery companies and agri-
cultural engineers, aided
by eager journalists, gen-
erated enthusiasm among
farmers and feeders over
hay wafers and wafering
machines. Enthusiasm
had all but disappeared
before hay wafers be-
came a reality. Field hay
wafering machines are
now commercially avail-
able but the enthusiasm
must be at least partially
revived before a market
for the machines will exist.

At least three farmer -owned wafering
machines have wafered an appreciable
tonnage of hay in Arizona. Wafers from
these machines are being used primarily
on a trial basis by about 10 different feed-
ers. They may prove to be the pioneers in
an entirely new method of harvesting,
handling and feeding alfalfa hay in Ari-
zona, but the changeover will not occur
overnight.

New Machines Are Compact
The wafering machines were made by

the Lundell Manufacturing Company and
cost about $8,000 each. They are compact
miniatures compared to some of their ex-

Mr. Wiersma is a member of the Depart-
ment of Agricultural Engineering.
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perimental predecessors. They utilize a
unique principle to compress alfalfa hay
into 2 -inch cubes at the rate of three to
four tons per hour. Hay is forced through
stationary dies by two rollers acting like
steamrollers passing over a grating.

The alfalfa is cut, chopped and wind-
rowed with a flail -type harvester. The
windrow is turned at least once and
wafered when the moisture content drops
below 20 per cent. Wafers are elevated
into a trailing wagon and hauled to stor-
age. From this point to the feed bunk,
the advantages of wafering over baling
will be realized. Wafers can be unloaded
into an elevator, either by dumping or by
using unloader wagons, and elevated into
some type of crib or fenced storage.

The high density wafers require only
about two- thirds as much storage space as
bales. They can be removed from storage
with a skip loader or under -floor drag,
loaded into a truck or feed wagon and
delivered to the point of consumption.
This system involves no manhandling of
heavy bales - the entire system can be
mechanized.

Self-Feeding Possible?
Some farmers are looking at the pos-

sibilities of self- feeding wafers, eliminat-
ing the move from storage to feed bunk.
However, some re- design of present self-
feeding methods will be necessary to
overcome the bridging tendency of
wafers.

Will livestock eat wafers? Feed-
ers who are trying them emphati-
cally say "yes." Cattle, once accus-
tomed to them, seem to prefer the
hard wafers to the fines that were
broken loose in handling. Waste is
reduced and stem accumulation in
the manger - the result of selec-
tive eating - is eliminated because
in the harvesting and wafering
process the leaves and stems are
chopped and thoroughly mixed.

The manufacturer calls this "ho-
mogenized hay." Since cattle like
wafers they eat more, much to the
delight of feeders who are always
looking for ways of encouraging
their cattle to consume more feed.

Are there any nutritional advantages in
wafers over bales ? "Yes," says the manu-
facturer. "Maybe," says the feeder. "I
doubt it," says the nutritionist. Appar-
ently there is nothing magic about
wafered hay containing nutrients that do
not exist in baled hay. The quality of the
hay is still influenced primarily by how
well the original nutrients were preserved
during harvest and storage. It is con-
ceivable that wafering might lend itself
to easier and more effective preservation
of these nutrients.

Must Redesign Handling
The most attractive feature of wafered

hay is the potential cost savings in han-
dling. However, to realize this saving, a
significant modification in present hay
handling methods and equipment will be
necessary. Some of this equipment is yet
to be designed and tested. Before a feed-
er will go to the expense of adapting his
system to feeding wafered hay, he must
be assured of the availability at reason-
able prices of hay in the wafered form.

At present, the limited number of
wafering machines in the field cannot
give him this assurance. At the same time,
$12,000 to $15,000 investment necessary
for the line of machinery required tr
harvest alfalfa in the wafered form is also
difficult to justify without a ready market
for wafers.

So just as the tractor, combine, field
baler and other machines involving a new
principle had to overcome consumer re-
sistance, so will the hay waferer. But
eventually, the back -breaking job of man
handling bales three or four times be-
tween field and feed bunk may be re-
placed by a mechanized flow of wafered
hay.

BELOW, left, is the wafering machine
which picks up flail- chopped alfalfa from
the windrow and delivers wafers to the
trailing wagon. At right, fenced -in hay
stack enclosures. When loading out of
storage, the elevator hopper is set in
slots in the concrete floor.



Two Symbols of a Century of Progress

THE
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The seal above, adopted by The
University of Arizona for this aca-
demic year, 1961 -62, commemorates
the centennial of the Land -Grant
College and State University System.

The administration and faculty
recall with a sense of pride the Uni-
versity's contribution in the field of
public service as Arizona's Land -
Grant University," says President
Richard A. Harvill.

President Harvill points to two
"sources of strength (which have)
characterized the institution since its
founding in 1885.

"One of these elements is the op-
portunity to pursue truth in an at-
mosphere of free inquiry.... A sec-
ond source of strength is reflected in
the curricula of the University and,
more importantly, in the philosophy
out of which these curricula have
evolved. The University has a tradi-
tion from which it will not depart
that of not undertaking programs
that it does not have the resources to
develop effectively," says President
Harvill.

Mechanical Picker
Is Handling More
Of Arizona's Cotton

The mechanical cotton picker may soon
bring a virtual end to hand picking of
Arizona's leading field crop.

Dr. Howard E. Ray, extension cotton
specialist at The University of Arizona,
says 1950 was the first year that the ma-
chine picker was used extensively in this
state. By 1958 the machines picked 51
per cent of the crop. In 1959 that rose to
62 per cent even despite unfavorable

Growth Through Agricultural Progress

Above is the Centennial Seal of
the United States Department of
Agriculture, with which this College
of Agriculture at The University of
Arizona has constant, cordial and
fruitful cooperation.

The Centennial Seal is symbolic
of the miracle of life the planting,
sprouting and growth from a seed.
Since it is symbolic, it does not rep-
resent the seed of any particular
plant.

From the seeds of thought and
action sown by such men as Wash-
ington, Jefferson, William Eaton,
Elkanah Watson and others, the idea
of a Department of Agriculture be-
gan to sprout.

As early as 1820 the House of
Representatives established a com-
mittee on agriculture. The Senate fol-
lowed with one in 1825. Significantly,
one of the first agricultural activities
of the Patent Office was the distribu-
tion of seeds.

For some sixty years, starting in
1862, Congressmen's rural constitu-
ents were each year kept aware,
through packets of free seeds, of the
Department of Agriculture which to-
day, working with the Land -Grant
System, has made American agricul-
tural research and production e f -
ciency the marvel and envy of the
world.

weather at harvest time, and in 1960 ma-
chine picking handled 73 per cent.

The final tally for the 1961 crop isn't
in yet, but last October there were 1,000
machines working in Arizona fields corn -
pared to 425 in 1960, indicating that 80
to 85 per cent of the crop was being
machine harvested, Dr. Ray opines.

9.
Cochise County

KAWT, Douglas - Mon. and Wed.,
6:55 a.m.

KAPR, Douglas - Sat., 12:15 p.m.

Coconino County
KCLS, Flagstaff Tues.

8:20 a.m.
KGLS, Flagstaff (Home Agent) -

Thurs., 9:45 a.m
KVNA, Flagstaff - Mon. thru Fri.,

12:15 p.m.

and Thurs.,

Yavapai County
KYCO, Prescott -

Fri., 5:55 p.m.
KNOT, Prescott -

Fri., 5:35 a.m.

Mon., Wed. and

Mon., Wed. and

Yuma County
KYUM, Yuma - Mon. thru Fri., 6:35

a.m.
KVOY, Yuma - Mon. thru Fri.,

12:35 p.m.

Maricopa County
KRUX, Phoenix - Mon. thru Sat.,

5:55 a.m.
KTAR, Phoenix - Thurs., 12:45 p.m.
KOY, Phoenix Sun., 8:45 a.m.

Navajo County
KDJI, Holbrook Tues., 12:45 p.m.

Pinal County
KPIN, Casa Grande - Daily except

Thurs., 6:40 a.m., Mon. and Fri.,
9:35 a.m.

Forest Service Pays Arizona
The state of Arizona received $700,356.15

from the federal government as its share of the
1960 fiscal year earnings of the seven national
forests within the state. Regional Forester Fred
H. Kennedy says this is an increase of more
than $100,000 over the previous year.

As usual, most of the cash receipts came
from timber sales and grazing fees, with lesser
amounts from land and power use permits,
mineral leases, and recreation concessions.

Under the laws which provide for return of
part of the national forest receipts to the states,
this money must be used for schools and roads
within the counties having national forest
lands. The return to Arizona is 28 per cent of
the $2,501,272 earned by Arizona national for-
ests in the fiscal year ending June 30, 1960.
The rest of the money goes into the U. S.
Treasury.

January- February 1962 Page 4
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Students Consume 400 Gallons

of UA Dairy Farm Milk Daily

J. W. Stull and R. R. Taylor

The experimental dairy herd of the
Department of Dairy Science is com-
posed of approximately 120 milking ani-
mals. Half of these cows are Holstein
and one - fourth each are Jersey and Guern-
sey. Milk produced by the herd is used
in many ways in the teaching, research,
and other programs of the College of
Agriculture.

Major portion of the production is
pasteurized in the department processing
plant for use in the campus cafeterias and
other dining facilities. This use averages
about 400 gallons a day. From milk that
is separated comes cream for ice cream -
made in the department processing plant- and about 100 gallons of skim milk a
week for feeding dairy calves at the Dairy
Research Center.

Some of the product is used in class-
work. In these courses, students study the
technology and manufacture of dairy

The authors are members of the Dairy Sci-
ence Department.

products. Processes involved in pasteuri-
zation, freezing, storage and handling are
demonstrated. Fluid milk products, butter,
cheese, ice cream and condensed and dry
milks are studied. Student help is utilized
extensively in the daily operation of the
processing plant. Here students get an
opportunity to obtain practical experi-
ence as well as to earn money for school
expenses.

Research projects use some of the milk
produced by the dairy herd. In some in-
stances, milk from individual animals on
experiment is brought to the laboratory
for detailed analysis and study. In other
projects, milk is used in the study of spe-
cific processes or products.

Cream from some of the milk is used
in manufacture of ice cream. In this oper-
ation, new combinations of ingredients
and flavoring materials are evaluated.
Student assistance is also used in this
procedure. Most of the product so pro-
duced is of high quality. It is packaged in
gallon containers and sold at retail to
faculty and staff members.

IMPORTANT IN University of Arizona activities is cooperation of groups from other
private and public areas. These workers from the U.S. Indian Service were interested
participants in a UA- sponsored range tour in the Willcox, Ariz., area. Above, left to
right, J. IC. Hansen, L. Harrington, joe Chiarello, Charles Bombardier and R. L. Beardall.

Dairy Conference
In Tucson Jan. 17 -18

Dr. J. Warren Stull of The University
of Arizona's Dairy Science Department
has scheduled the 11th Annual Dairy In-
dustry Conference in Tucson January 17
and 18, 1962.

More than 200 dairy plant owners,
managers, operators and fieldmen, plus
representatives of dairy equipment and
supply companies, will attend, Stull ex-
pects.

"We have a top list of speakers this
year," says the perennial chairman of the
event, as he lists Dr. Ira A. Gould, from
the dairy technology department of Ohio
State University, Dr. John J. Sheuring of
the University of Georgia, and Dr. G. P.
Whitlock of the University of California

This annual conference geared to
dairy processors and not primarily for pro-
ducers - will hear discussions of plant
operation problems, quality control, sales,
consumer studies, packaging, laboratory
and sanitary matters, and state and federal
regulations.

.

Circulars
243 (Revised) Flowers for Southern

Arizona
278 (Reprint) -Lamb Dishes for Va-

riety

Folders
94 It's Easy Care with Cotton
95 -On Labels, Symbols Show Fabric

Care

Bulletins
A -16 Alfalfa for Forage Production

in Arizona
A -17 -The Use of 2,4 -D on Crops in

Arizona
A -18 Control Insects of Flowers,

Shrubs, and Shade Trees
A -19- Controls for Vegetable Insects

for Commercial Producers
A -1 (Revised)-Chemical Weed Con-

trol Recommendations for Irri-
gated Areas of Arizona, 1962

DAIRY
Total cash receipts from dairying in Arizona

during 1960 are estimated at $28.5 million. Of
this amount $25.7 million came from the sale
of milk and milk products and $2.8 million
was received from sale of dairy animals.

Page 5 Progressive Agriculture



Seé«ie4 -- Vaxdeet an 4'daet?
Douglas F. Loveday and Jimmye S. Hillman

Table 1: CCC Acquisitions from Loan Collateral, Per
Cent from Arizona Loans and Estimated
Share of Current CCC Inventory Investment
Attributable to Arizona Crops.'

Production
Year

CCC Per Cent From CCC
Acquisitions Arizona Cost

Arizona's
Est'd Share

1959
1960

Current Inventory:
June 30, 1961

1957
1958
1959
1960

Current Inventory:
June 30, 1961

1955
1956
1957
1958
1959
1960

Current Inventory:
June 30, 1961

(000 bales)
8,677
7,790

COTTON
(per cent)
.07926
.00096

1,975 .00096

GRAIN SORGHUM
(000 tons) (per cent)

7,631
6,855
2,514
4,620

.95792

.80169

.42890

.14603

($ million)
$1,432.6

1,219.5

($
$

339.9

million)
304.2
261.1

79.9
149.9

19,616 .64428 760.0

WHEAT
(per cent) ($ million)

0 $ 536.4
0 296.7

.00534 354.7
0 879.6
0 306.3
0 445.4

(000 tons)
7,667
4,228
5,263

14,199
5,111
7,083

37,276 .00075

(dollars)
$1,135,532

11,740

3,272

(dollars)
$2,913,640

2,092,954
342,866
218,929

4,896,547

(dollars)
0

0
$ 18,936

0

0
0

2,484.1 18,936

Total investment cost of national CCC inventory, June
Estimated cost attributable to Arizona crops - - -

Proportionate share attributable to Arizona crops - -

30, 1961 - $5,563,332,512
- $ 4,918.756

.08841%

'Sources: CCC Monthly Report of Financial Condition, Arizona Agricultural Stabilization and
Conservation Committee. The per cent and dollar estimates are the responsibility of the authors.
Proportionate Arizona shares estimates are based on first -in- first -out assumed inventory control.
Figures are not always strictly comparable, due to rounding errors. CCC inventory cost is based
on June 30, 1961 revaluation.

Arizona farmers and ranchers produce
predominantly for the market, not for
storage. Of the large variety of field
crops, horticultural and specialty crops
and livestock products which are pro-
duced in Arizona, a very small percentage
finds its way into government warehouses.
Many other regions of the United States
are not so fortunate. These are the areas
which have been responsible for produc-
ing the large accumulation of agricultural
stocks during the post -World War II
era.

Arizona's Position Shown
A substantial amount of money has

been spent by the Commodity Credit Cor-
poration since World War II stabilizing
agricultural prices. Much of this went
toward purchasing products for storage.
Table 1 indicates Arizona's relatively
small contributions to CCC acquisitions
of loan collateral surplus crops during
recent years, and the small proportion of
the current CCC surplus inventory that
can be attributed to Arizona agriculture.

Although Arizona has provided the
nation with approximately 1.4 per cent
of its total crops by value during the past ,k
five years, it is responsible for less than an
estimated .09 per cent of the CCC invest-
ment in surplus inventories as of June 30,
1961.

Five major national surplus crops are
involved in the pattern of Arizona agri-
culture: wheat, corn, grain sorghum, bar-
ley and cotton. In only one year of the
last half decade has wheat from Arizona
been delivered to CCC ownership from
loan collateral. Corn never has. Barley
was delivered in two of the last six years

(Continued on Page 7)

The authors are members of the Department
of Agricultural Economics.

Table 2: CCC National Inventory Turnover, 1957 -19611 (in $ million)

Fiscal
Year

Inventory
July 1

Purchase
& Loan

Acquisitions
Total

Dispositions
Domestic Export

Availability Sales Donations Sales
Special

Programs
1958
1959
1960
1961
1962

$5,371
5,455
6,200
7,223
6,8322

$3,542
3,355
4,620
3,667

$ 8,917
8,810

10,820
10,890

$ 721
751

2,360
2,365

$343
531
334
403

$1,386
558
184
352

$1,009
770
720
938

Total

$3,459
2,610
3,598
4,058 e

Source: CCC Monthly Reports of Financial Condition and Operation, USDA, ASCS. Totals may not equal sums of component numbers, due torounding errors.
'July 1, 1961, inventory prior to revaluation, for comparison with previous figures.



EXCHANGE COMMODITIES ( .6 I %)

UPLAND COTTON (5.89%)

EXTRA LONG STAPLE COTTON( .2 I %)

BUTTER, CHEESE & DRY MILK (2.65% )

OTHERS (.96 %)'

BARLEY (.87%)

PEANUTS (.23 %)
TUNG OIL (.03 %)
BEANS (.14%)
RIGE (.37 %)
RYE (.08%)
OATS (. I I %)

OTHERS (.96 %)

Fig. I- G.C.G. -Owned Inventories as of June 30, 1961.

( Continued from Page 6)

of the last decade, but can be assumed to
have since been disposed of by CCC
inventory turnover.

By far the largest Arizona contribution
to the current CCC inventory has been in
the form of grain sorghum. This might
be regarded as Arizona's principal surplus
crop. Although cotton has been delivered
from Arizona to CCC ownership from
each of the six production years, 1955-
1960, inventory turnover in this commod-
ity has been so high that it represents the
smallest cost of Arizona's three crops rep-
resented in the June 30, 1961, CCC in-
ventory investment. The pattern of agri-
culture in Arizona generates far less sur-
plus than the national average, in rela-
tion to the value of its contribution to
production.

Surpluses for Export
Table 2 shows recent trends of CCC

inventory value and turnover. Special ex-
port programs have accounted for sub-
stantial proportions of dispositions in re-
cent years. Were it not for these pro-
grams, the current inventory investment
and its expenses would be somewhat
greater.

Any national policy to support agricul-
ture cannot avoid a three -pronged choice:
(1) cut production, (2) build up in-
creasingly burdensome inventories, or (3)
find worthwhile and effective means of
utilizing our increasing agricultural pro -

Sl
ductivity. These are not mutually exclu-

59,
sive choices. In fact, all three can happen

)1

at once. One or two may be emphasized
in government policy in order to reduce

. pressure on the others.

Page 7 Progressive Agriculture

Food for Peace
The current "Food for Peace" effort is

an attempt to emphasize utilization in
order to reduce the pressure on the other
two choices. It is not likely, however, that
it can eliminate the pressure of surpluses
entirely. Production cuts for certain crops
still will be necessary to avoid intolerable
inventory build -up.

A principal problem facing "Food for
Peace" utilization is the commodity com-
position of our surplus. Figure 1 shows
this composition as of June 30, 1961. Our
surplus consists largely of just a few dif-
ferent grains. We need to adjust our agri-
cultural production to generate a more
varied surplus geared to foreign food and
fiber needs.

Finally, simply feeding people in for-
eign lands will not be very effective by
itself in achieving U. S. foreign policy
aims. We must be willing to continue
v, ith substantial aid in other resources,
educational and industrial. Trying to use
food by itself would be something like
trying to build a car without tools. We
may have a great opportunity to use food
and fiber to help build strong, free na-
tions abroad, but we must intelligently
use other resources along with it to make
it effective.

And we must, in all fairness to agri-
culture, point out to U. S. citizens in our
cities that a vast portion of our effort to
"make friends and influence people"
throughout this troubled world is being
met with gifts and subsidized sales of
U. S. farm products.

This humane assistance to needy peo-
ples of four continents has been charged
against the much -criticized "farm pro-
gram." A substantial part should be
charged to the military and foreign aid
programs.

BLM Aids Ranch
Economics Study

A new $8,000 per year grant has been
received by the Department of Agricul-
tural Economics from the Bureau of Land
Management, United States Department
of Interior to continue research in range
economics.

Over -all objectives of the program are
to provide ranchers with guides for ad-
justing to changing economic conditions
and to advise government agencies of the
probable effects of alternative public land
and price policies.

An extensive interview survey with
southwestern Arizona cattle ranchers was
completed during the summer of 1961.
Data obtained are now being analyzed to
determine typical resource needs, ranch
organizations, costs, and returns for sev-
eral sizes and types of cattle operations
selected as characteristic of the southwest
desert range.

Further analyses will investigate im-
plications of cost -size relationships, effects
on ranch organization in response to pos-
sible changes in input price levels, or-
ganizational changes due to changes in
relative beef price levels, the competitive
position of Arizona cattlemen relative to
cattlemen of other western states, and
effects of land values resulting from
alternative public land policies.

January
2- 6- Arizona National Livestock Show

Phoenix
17 -18 -Dairy Industry Conference -U of

A Campus
23 -26- Annual Extension Conference --

U of A Campus
30 -31 Fifth Annual Arizona Fertilizer

Conference -U of A Campus
31 -10th Annual Meeting of Arizona

Poultry Federation -U of A
Campus

February
5- 23- Western Regional Extension Win-

ter School -U of A Campus
6- Arizona Crop Improvement Assn.

Annual Meeting -Casa Grande

March
9 -10- Southwest Shade Tree Conf er-

ence-U of A Campus
17 -FFA Field Day -U of A Campus
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Leonard Storm and R. B. Streets

Rabbits are helping the plant patholo-
gists by supplying them with antibodies.
When a foreign protein is injected into
an animal body, antibodies are produced.
These then will react with the original
protein when they are mixed.

This principle is being used at the
University of Arizona to aid in diagnosis
of citrus virus diseases.

To furnish virus -free budwood to Ari-
zona citrus growers it is first necessary to
be able to determine if a given virus is
present in the mother tree. Since some
citrus viruses do not produce symptoms
in infected trees until the trees are 12 to
20 years old, detection of the citrus viruses
is slow and often difficult. Although in-
dicator plants are available for some
viruses, many others have no indicator
plants, and research workers are often
forced to wait 20 or more years before
they can reasonably be sure that a tree is
free of a certain virus.

Serology: How it Works
Serology is a branch of the science of

immunology which deals with the produc-

Mr. Storm is a graduate student in Plant
Pathology; Dr. Streets is a Plant Pathologist
and former head of the Department of Plant
Pathology.

The reader is referred to "Virus Indexing for
'Clean' Citrus Bud Source Trees," by Dr. Ross
M. Allen, on Page 5 of the Winter, 1961, issue
of PROGRESSIVE AGRICULTURE. Dr. Allen, Plant
Pathologist at the Yuma Branch Station, dis-
cussed in that article procedures currently used
in producing virus -free budwood.
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tion and usage of blood sera and anti-
bodies. In the human body, with its cir-
culatory system, a doctor is able to inject
a harmless form of a disease organism,
thus protecting a person from the dan-
gerous forms of that organism.

For example, we have all been urged
to get our polio shots. The polio shots
are made up of a harmless form of the
polio virus. When this harmless virus
enters the blood stream antibodies are
produced. These antibodies are able to
attack all forms of the virus. When a per -
son who has had polio shots is exposed
to a severe form of the virus, the anti-
bodies in his blood attack the virus. As
a result of this attack the virus is pre-
cipitated, carried in the blood stream to
the kidneys and excreted.

The same principles are applied to
plant viruses except that the antibodies
are produced in rabbits and the precipita-
tion is accomplished in a test tube where
it can be detected.

Inject Rabbits With Virus
In the university laboratories, rabbits

are injected with viruses concentrated
from citrus fruit. Antibodies are formed
in the serum of the rabbits' blood. This
serum containing antibodies (antiserum)
is removed without harm from the rabbit
at intervals of two weeks. When the
juice from suspected fruit is mixed with
the antiserum a precipitation will appear
in the test tube if the virus is present.
These precipitation tests are very accurate
and rapid. Thus in only a few days it is
possible to learn if the tree in question is
free of the virus.

Although serology has been used for

many years in identifying virus diseases
of ornamentals, vegetables and field crops,
many technical difficulties have prevented
it from being used in the identification of
fruit tree virus diseases. Research workers
at the University of Arizona have re-

7

cently been able to overcome the technical
problem and have produced an antiserum
to two viruses involved in stubborn dis-
ease of citrus.

Soon it should be possible to use the
stubborn disease antisera in detecting the
disease in trees which as yet show no
symptoms. This technique could save
many years in the search of budwood
free from stubborn disease.

Could Speed Detection
If serological methods can be extended

to other citrus viruses, which are difficult
to identify, the program to furnish the
Arizona citrus industry virus -free bud-
wood will be speeded up appreciably.
Testing of citrus trees as potential sources
of virus -free budwood could be accom-
plishd in weeks, as contrasted to periods
ranging from months to years using pres-
ent techniques. Also of importance, the
cost of the program could be substan-
tially reduced, since use of costly green-
house, screenhouse and field plot facilities
would be greatly decreased.

Tucker is Concluding
Fertilizer Use Study

Dr. T. C. "Curt" Tucker, University
of Arizona soils scientist, is terminating
a project aided by a grant from U. S.
Steel.

The project, titled "Effect of source of
nitrogen and time of application on cot-
ton," is a windup of four years of re-
search.

Nitrogen sources have been compared,
when applied to cotton at two irrigation
levels and also two different times. Tucker
sought to learn the effect of timing of
nitrogen application on vegetative and
fruiting characteristics and yield of lint.

The use of petiole analysis for nitrate
nitrogen has been related, in this study, to
yield and the factors which lead to yield.

Purpose of the study, of course, is to
elicit information helpful in nitrogen
fertilization of the cotton crop.

BEEF CATTLE
The gross cash income to Arizona beef cat-

tle producers, including the last two months
of 1959 and the first 10 months of 1960, is
estimated to be $145.6 million. When the
estimated cost of cattle shipped in the state,
$53.6 million is subtracted from the estimated
gross cash income, it leaves a value for the beef
produced in Arizona and sold during this
period of $92 million compared to $97 million
a year earlier.



UA Gain -Test
Station Enrolls
63 Young Bulls
Bruce Taylor

Nineteen Arizona breeders have en-
rolled 63 registered bulls in the first
gain -test grading period at the Arizona
Beef Cattle Improvement Station. During
a period of 130 days, the bulls - all
calved between December 1, 1960 and
March 31, 1961 will be fed all they
will eat of a growing ration. Graduation
day for the bulls will be February 23,
1962.

All those that become approved Ari-
zona tested -graded bulls on that date must
have gained 2.3 pounds per day, acquired
a 365 -day weight of at least 825 pounds,
and must grade choice or better. A num-
ber of those that pass all requirements will
sell in an auction at the Beef Improve-
ment Station, located in Tucson, Feb. 28,
1962. Those that do not meet the above
requirements cannot be sold in the station
sponsored sale.

Idea Took Shape Last Spring
Interest in such a station by Arizona

breeders crystallized into activity June 1

The author is head of the Department of
Animal Science.

and 2, 1961, at the Arizona Ranch School
and Cattle Feeders' Day. The goal of
approximately $5000 needed to build the
pens at the University's River Road Farm
was over- subscribed by breeders, feeders,
banks and commercial companies in less
than 60 days.

Much credit for this fine record goes to
the Arizona Cattle Growers' Association
and its special committee, consisting of
Steve Bixby of Globe, Henry Boice of
Tucson, Ernest Browning of Willcox, and
Ray Cowden and John Evans of Phoenix.

Mrs. Helen S. Corcoran of Tucson
made it all possible by her gift to the
University of a 44 acre well- improved
farm at the corner of Dodge Boulevard
and River Road in Tucson.

In August, those interested in using the
station met and named committees neces-
sary to operate the new facility designed
to accurately test the ability of young bulls
to gain, utilize feed, attain desirable year-
ling weight and pass a conformation sore
minimum for individual usefulness and
excellence.

The committees are: Advisory -Henry
Boice, Tucson; Ernest Browning, Willcox;
Ernest Chilson, Winslow; E. Ray Cow-
den, Phoenix; Floyd Newcomer, Yuma.

Grading - Walter Armer, Tucson; W.
J. Van Arsdell, Tucson; Bruce Taylor,
Tucson. Supervisor, Bruce Taylor; Assist-
ant supervisor, Al Lane, Tucson; Veter-
inarian, Dr. Raymond Watts, Tucson.

THE ENTIRE state of Arizona is a laboratory for University of Arizona research
scientists in agriculture. Here, at a field day in Cochise County, Dr. Vernon Young,
left, national president of the American Society of Range Management, chats with
Louis P. Hamilton, manager of the UA Plant Materials Center,

Breeders with bulls in the current test
are:

Brangus-
Yuma Valley Cattle Co., Yuma - 5

University of Arizona, Tucson - 1

Charolaise crosses -
Empirita Ranch, Benson

Hereford
Cowden Livestock Company,

Phoenix - - - - - - 3
Elgin Hereford Ranch, Elgin 5

Hooper Hereford Ranch,
Springerville - - - - 3
IV Bar Ranch, Bisbee - - 4
Jay Six Ranch, Benson - 3

Las Delicias Ranch, Tucson - 3

Las Vegas Ranch, Prescott - 3
Long Meadow Ranch, Prescott 3
Rancho Sacatal, Dos Cabezas - 6
Santa Rita Ranch, Continental 3

Smoke Tree Ranch, Kirkland 1

Swinging H Ranch, Elgin - 6
Thurber Hereford Ranch, Sonoita 3

Santa Gertrudis-
Baca Float Ranch, Nogales - - 3
Ki- He -Kah Ranch, Tumacacori - 2
San Cayetano Ranch, Tumacacori 2

Selection Here is Rigid
Arizona now joins some 15 other states

in the bull evaluation work. Arizona
breeders were insistent that theirs be
more than just a gain test station, hence
it has the added feature of a minimum
conformation score of choice or higher
grade.

Since conformation score, gaining abil-
ity and yearling weight are all heritable
traits, the station provides the breeders a
means of testing the get of their herd
bulls and buyers have an opportunity to
select and purchase young bulls that have
successfully passed a rigid testing -grading
period.

Visitors are invited to the station to
watch the progress of the future herd sires
and range bulls on test. Soon a large sign
will be in place listing the three dozen
founders of the station who, through the
University of Arizona Foundation, fur-
nished funds for this new facility dedi-
cated to beef cattle improvement. (If you
like the paint job [in green] it was all
done by the Tanque Verde Livestock
Club, one of Pima County's active 4 -H
groups.)

"Welcome, Pardner"
The entrance to the station is on Dodge

Boulevard just south of the corner of
Dodge Boulevard and River Road. There
you will find Lou Burleson, U. of A.
herdsman at the River Road Farm, and
Animal Science students Jerry Tool of
Elm Creek, Nebraska, and Charles B.
"Doc" Lane of Tucson. Jerry and Doc
feed the bulls under the supervision of
Lou Burleson and Bruce Taylor.
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Mexicans Inspect UA Extension, Research Facilities
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Ten agricultural workers from Mexico recently participated
in a three -day agricultural short course at the University of
Arizona. Five were members of the agricultural extension staff
of the state of Sinaloa and five were employees of Industrias
de Agricultores. S. A. Simon Stopol, an American citizen who
operates a ranch at Culiacan, Sinaloa, was interpreter.

Objectives of the short course were to study extension meth-
ods and observe and study agronomy and plant breeding re-
search techniques and results. One of the visitors, Santiago
Garcia H., Director of Agricultural Extension in Sinaloa, said
that farmer meetings, demonstrations and extension bulletins
are being used effectively in Mexico. Last year over 5,000 persons
attended field days at experiment station farms.

While in Arizona the group conferred with Bruce Kell,
county agent at Nogales, and Fred Van Wilson of the Pinal

.. . ,.,,. /.. i. ...... ...

County Extension office. Keith Jones, Pinal 4H agent, dis-
cussed his program. Ing. Roberto Manilla C. said that 4H was
having a good influence in his country. After touring Univer-
sity of Arizona experimental farms at Marana and Mesa the
group participated with UA workers in discussions on weed
control and all phases of cotton, forage, oilseed and grain
production.

In the group picture of the visitors and their hosts, above,
are : front row, left to right : Simon Stopol, Interpreter; UA
Extension Director George E. Hull, Ing. Santiago Garcia H.,
Ing. Ernesto Dominguez R., Ing. Angel Medina I., Ing. Roberto
Manilla C., Ing. Fernando Lopez M.; second row, left to right:
Ing. Carlos A Funes T., Agr. Sergio Garcia M., Ing. Fernando
Mendoza P., Ing. Sergio Lopez R., Ing. Severo Gutierrez B.,
Dr. Bob Dennis, UA Extension Agronomist.

POULTRY AND EGGS

The number of laying hens and the total
number of eggs produced in Arizona were
lower in 1960 than in 1959. During 1960,
Arizona averaged 575,000 layers compared to
626,000 in 1959. Egg production was just over
10 million dozen compared to 11 million dozen
in 1959. Egg production per hen in 1960 aver-
aged 211 eggs compared to a national average
of 206.

SHEEP AND WOOL

The number of sheep and lambs in Arizona
is gradually increasing. On January 1, 1960,
there were 484,000 head compared to 462,000
in 1959, and an average of 446,000 during the
ten years 1949 -1958. The 1960 Arizona lamb
crop is estimated at 293,000 head compared to
279,000 in 1959 and an average of 262,000
during 1949-1958. The crop averaged 84
lambs saved per 100 ewes.

We recently heard about an editor who
explained away the mistakes that crept
into his publication with the following
notice: "If you find any errors, please
consider that they appear for the benefit
of those readers who always look for ¡Li'
them. We try to print something for
everybody."
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Pellet Seeding of Grass

MIII 11allge1alld Is Studied
Duane Knipe

Thousands of acres of rangeland
in the Southwest, which were for-
merly dominated by perennial grass-
es, are now practically devoid of
vegetation or are partially to wholly
dominated by undesirable species.

Revegetation of these seriously de-
pleted rangelands by seeding adaptable,
nutritious, and palatable grasses is vital
for adequate forage production, profitable
livestock raising and as a safeguard
against erosion and flood damage.

All -in -One Pellets
Studies were initiated during the sum-

mer of 1961 by the range management
staff of the Department of Watershed
Management to test the feasibility of
seeding depleted rangelands via the aerial
dissemination of grass seed encased in
earthen pellets. The pellets being tested
consist of a homogenous mixture of grass
seed, pulverized clay, fertilizer, and in
some cases insect repellents, compressed
into round quarter inch pellets.

Advantages advanced in favor of pel-
let seeding are: (1) They can be easily
and uniformly distributed via aerial dis-
semination in areas which are inaccessible
to conventional ground equipment; (2)
The pellet provides a medium for ger-
mination and establishment which elimi-
nates the need for seedbed preparation and
seed coverage; and (3) Growth stimu-
lants and insect and rodent repellents can
be incorporated into the pellets.

A federal appropriation provided $50,-
000 to the University of Arizona for the
purpose of pellet seeding on a purely
experimental basis.

BLIP Has Assisted
Under the terms of a cooperative agree-

ment the Bureau of Land Management,
Department of the Interior, has:

1. Provided approximately 400 acres
near Congress and 200 acres near Cordes,
both in Yavapai County, for use in the
study;

2. Fenced the areas and agreed to
withhold grazing in the areas for a min-
imum of three years, and

3. Absorbed the cost of the necessary
seedbed preparations in the areas.

The author is a member of the Department
of Watershed Management.
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The program at Cordes is designed
strictly to test pellet seeding under condi-
tions for which the method was devel-
oped, i.e., seeding of inaccessible areas
without benefit of seedbed preparation or
seed coverage. Rainfall in the area aver-
ages slightly more than 14 inches annual-
ly. This site represents the most favor-
able rainfall conditions of B. L. M. lands
in need of reseeding in the state. Leh-
mann and boer lovegrass were seeded
there in both pelleted and non -pelleted
form. These two species have proved
valuable for reseeding in Arizona. They
were seeded without benefit of seedbed
preparation and seed coverage.

Where Rainfall is Less
In addition to being designed to test

pellet seeding under conditions for which
they were developed this part of the pro-
gram was set up to determine methods
for seeding in areas of questionable rain-
fall. Average annual rainfall in the area
is about 11 inches.

Both boer and Lehmann lovegrass and
black grama, which is native to the area,
were seeded in the Congress area. Vari-
ous seedbed preparations and methods of
seeding were used, including:

1. No seedbed preparation - air seed-
ed,

Wild-Tame Oats
Cross for Pasture

Experiment Station workers in Arizona
are crossing domestic oats and wild oats
to get a larger bulk of green forage than
from any domestic oat variety, or from
any barley variety excepting Harlan.

Rex Thompson at the Mesa Experiment
Station and Tom Ramage, cytogeneticist
with the U. S. Department of Agriculture,
report on 1960 and 1961 trials at the
Mesa Station. The cereal varieties in the
trials were cut at the onset of jointing to
simulate pasturing.

Harlan barley produced an average of
24.9 tons of forage per year, averaging
the two years of trials. The wild oat -tame
oat cross produced 97 per cent as much.
On down the line, the others in the test,
did as follows: Vaughn barley 86 per
cent the yield of Harlan, Arivat 85 per
cent, Indio oats 85 per cent, Markton oats
84 per cent, Hooded atlas barley 82 per
cent, Palestine oats 80 per cent and Curt
oats 80 per cent the yield of Harlan.

The Harlan was clipped six times dur-

l1 .n

TOP PICTURE shows aerial pellet seeding
on rangeland without preparation of a
seedbed. Below is shown the pitted seed-
bed for aerial and drill seeding of grasses.
Note how pits can hold and store mois-
ture to aid seed germination.

2. Chained seedbed - air seeded,
3. Pitted seedbed - air seeded, and
4. Pitted seedbed - drill seeded.
Both pelleted and non -pelleted seed

were seeded in each type of seedbed
preparation and by each method of seed-
ing.

Includes Other Studies
Supplemental studies dealing with vari-

ous sizes and shapes of pits, mulching,
artificial rainfall, rabbit, rodent, and in-
sect control, and soil moisture are also
under way in the Congress area.

A second federal appropriation has
made possible extension of these studies
through the 1962 growing season.

Also planned for 1962 are: (1) a re-
peat study in the Congress area, (2) ad-
ditional seeding near Willcox in Cochise
County, where the average annual rainfall
exceeds that at Congress, and (3) both
summer and fall seeding in the "sage-
brush country" near Fredonia in the
Kaibab area, at the extreme north edge
of the state.

ing the year, as were the other barley
varieties. All the oat varieties, and the
wild -tame oat cross, were clipped seven
times.

"The excellent showing of the bulk
wild oats cross was enhanced to some
extent by the complementary action of
various characters, such as earliness and
lateness," said Thompson. This resulted
in sustained vegetative growth for a
longer period, he points out.



Sorghum Midge
"io Pea eft 44ofta

Paul D. Gerhardt
and Leon Moore

The sorghum midge, Contarinia sor-
ghicola (Coquillett) , was found for the
first time in Arizona on October 3, 1961
in Cochise County. The sorghum midge
was first found in California in Tulare
County on October 6, 1960, almost one
year to the day prior to its discovery in
Arizona. After it had been reported from
California it was apparent that it would
not be long before it would be found in
Arizona. The most western point of in-
festation, prior to finding it in California,
was New Mexico.

The infestation found in the Kansas
Settlement area of Cochise County ap-
pears to be firmly established. The most
serious damage was found on the late -
planted and late -maturing varieties of
sorghum. Early -planted fields ready for
combining at time of inspection did not
appear to have been heavily infested.

Dr. Gerhardt is an Associate Entomologist in
the Experiment Station, and Mr. Moore is an
Arizona Survey Entomologist.

BELOW IS shown, at left, an undamaged
sorghum head and, right, a head badly
damaged by the sorghum midge.
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Now in Five Counties
A recent survey by the survey entomolo-

gist indicates that the midge is present in
Cochise, Graham, Greenlee, and Santa
Cruz counties and eastern Pima County.
It has not yet been found in sorghums of
the lower elevations of Maricopa, Pinal
and Yuma counties.

The sorghum midge was first reported
in the United States from Alabama in
1895 by Coquillett. Since then it has
spread and become so well established
throughout the southeastern and southern
states, that it is the most important pest
of grains.

Until found in Arizona, the western
distribution of this pest included Tulare,
Madera, Fresno, Kings, Kern, and Orange
counties of California; and along the Rio
Grande River from Presidio, Texas, to
Las Cruces, New Mexico. The northern
distribution is from Charlottesville, Vir-
ginia to Hastings, Nebraska.

The adult sorghum midge is a very
small, fragile, two- winged fly with an
orangish -red body. The female midge is
more robust than the male and has a
rather long ovipositor giving the abdo-
men a pointed appearance. The antennae
of the female are shorter than those of
the male which are nearly as long as his
body.

Lay Eggs in Sorghum
The adult midges mate soon after they

emerge. The female then goes to the
nearest heading sorghum and begins to
oviposit in the spikelets or seed husks.
Each female midge may deposit 30 to 12
eggs. The males usually live only a few
hours, while the females live from one to
three days. The eggs begin to hatch into
tiny maggots within two days. They turn
pink in color. The tiny, newly hatched
larvae migrate to the base of a spikelet

AT LEFT, adult sorghum midge male, at
right the female. Both magnified 25 times
natural size.

and begin to feed on a developing grain
ovary.

Larvae mature in nine to 11 days and
change from pink to a deep orangish -red
color. The pupae are similar in color to
the mature larvae, but with a black head
and thorax. When ready to emerge,
which occurs within three days, the pupa
works its way to the tip of the spikelet.
It has been reported that from one to 13
larvae may develop within a single seed.
However, from one to three is more com-
mon. During the warm summer months
a complete life cycle requires only 14 to
16 days. With the rapid reproduction of
this insect, many overlapping generations
occur during the summer months.

Johnson Grass Alternate Host
In the southeastern areas the midge

overwinters as larvae in light brown co-
coons in the spikelets of the host plants.
The first brood of adults to emerge in the
spring probably infest Johnson grass
which begins blooming about this time
of year. The flies continue to emerge from
hibernation well into the summer, with
the greatest emergence occurring when
the early crop of sorghum is blooming.
This creates an active reservoir for build-
up of the insect that causes the damage
to the late crop.

The infestation that was checked in the
Kansas Settlement area last fall was a
very light one and was in early -planted
sorghum that was ready for harvest the
first of October. The most heavily infested
were late -planted fields blooming in late
September and early October. During this
inspection larvae, pupae and adults were

( Continued on Next Page)
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Ned W. Rokey

The University of Arizona Animal
Pathology laboratory at Mesa, in the Salt
River Valley, was established to provide
diagnostic service to veterinarians and
the livestock and poultry industries of
central and northern Arizona.

Since it opened in 1957, many hun-
dreds of disease conditions have been
diagnosed at the laboratory. Among these
are three new diseases to Arizona: Salmo-
nella dublin infection, fowl spirochetosis,
and canine piroplasmosis (tick fever) .

CONFERRING in the new laboratory at
F - Mesa are Dr. W. J. Pistor, left,
head of the University's Department of
Animal Pathology, and at right, Dr.
Rokey, head of the Mesa laboratory. Di-
agnostic work for the public, such as de-
scribed in this article, is also done at
Tucson, by the same department.

The laboratory is assigned a dual re-
sponsibility of research and diagnostic
service. It is staffed by five full time
employees who answer diagnostic re-
quests and have research activities.

Acts as State Agency
Normally, diagnostic services to live-

stock industries are furnished by state de-
partments of agriculture. Since Arizona
has no such agency, The University of
Arizona has made this service available.
No charge is made for these services.

The largest number of Salmonella
dublin isolations in the United States has
been made at the Mesa laboratory, accord-
ing to United States Public Health author-
ities. The disease has been diagnosed in
cattle, horses, sheep, swine, rabbits, dogs,
mice, and has also been isolated from raw
milk. The diagnoses of Salmonella dublin
in horses, sheep, swine, rabbits, and dogs
at the Mesa laboratory are the first con-

(Continued from Page 12)
*collected from Johnson grass growing in

and near sorghum fields.

Crop Loss Severe
An examination of several infested

fields in the area revealed a loss in yield
of 25 to 50 per cent. In areas where the
midge is already established, birds, spiders
and certain other insects are reported to
be among its natural enemies. Ants, which
include the Argentine ant and small fire
ants, destroy many midges by swarming
over the sorghum or grain heads and kill-
ing the pupae and newly hatched adults.

Three tiny parasites reportedly attack
the larvae and pupae of the sorghum
midge. One of these, a chalcid wasp,
Eupelmus popa Gir, was apparently
brought to the United States from India
about 1909. In 1920 it was found near
San Antonio, Texas, and is now widely
distributed over Texas, Missouri, and
Virginia. To date this parasite has not
been found in California or Arizona.

The best known control of the sorghum
midge reported in other areas where it is
found is based largely upon cultural prac-
tices. Chemical control is difficult, inas-
much as the midge spends most of its life
within the spikelet or developing seed.

efore any insecticides can be recom-
mended for control it will be necessary to
try them under Arizona conditions.
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Recommend 10 Practices
Cultural practices appear to offer the

best protection. The following cultural
practices have been effective in other
midge -infested areas.

1. Control Johnson grass in or near sor-
ghum fields. Johnson grass is not
only a source of overwintering midges
but also provides a reservoir of
midges for late- planted sorghums.

2. Cultivate out or burn Johnson grass
and other grain or forage sorghum
refuse to destroy hibernating midges
before they can emerge.

3. Plant sufficient seed to minimize till -
ering. Usually 6 -8 lbs. of seed per
acre on 32" to 40" rows is enough
and will produce plants about 3" to
4" apart.

4. Plant as early as possible, April, May
and June, especially with late -ma-
turing varieties. This will reduce
damage by the midges.

5. Use pure (certified) seed of a uni-
form blooming variety.

6. Pre -irrigate and prepare a good seed-
bed. Then cultivate the field to pro-
duce as uniform a crop as possible.

7. Plant upwind from any early -planted
sorghum.

8. Plant in April, May or June when
neighboring growers in the area are
planting.

9. Avoid second growth in field; har-
vest grain as soon as mature.

10. Avoid cutting headed Johnson grass,
Sudan grass or forage sorghums
while grain sorghum is blooming be-
cause adult midges will emerge from
cut plants and lay eggs in the grain
sorghum.

firmed reports of the disease in these
animals in the United States.

Salmonella dublin is a potentially dan-
gerous disease for both man and animals.
It is particularly destructive to calves. In
humans, Salmonella dublin may cause a
disease similar to typhoid fever. Initial
surveys indicate that the infection may
already be wide -spread in Arizona dairy
cattle.

Identify Fowl Disease
Fowl spirochetosis has been known for

many years in foreign countries. It was
identified in Arizona at the Mesa labora-
tory in 1959. Previously, it had been re-
ported only in turkeys in California.
Since 1959, fowl spirochetosis has been
diagnosed in several other Arizona poul-
try flocks. Fowl spirochetosis is capable of
causing extremely heavy losses in poultry.

Canine piroplasmosis (tick fever of
dogs) may be of particular interest to pet
owners. Tick fever is an insidious disease
in dogs and may be more wide -spread
than is generally believed. It is believed
to be carried by the common brown dog
tick.

The laboratory provides services to all
segments of the livestock and poultry
dustries. Each year, several hundred cases
are processed at the laboratory. Since it
began operation in July of 1957 some 37
per cent of all cases were cattle; 29 per
cent poultry; 10 per cent horses; 4 per
cent swine; 2 per cent sheep; and 18 per
cent miscellaneous. Miscellaneous cases
include feed, milk, wildlife, rabbits,
pigeons, doves, etc.

Variance in Cases
A case may consist of one calf, 20

milk samples, or 10 chickens. Each case
presented to the laboratory is assigned
one accession number regardless of the
number of animals or specimens involved.
Many hundreds of laboratory tests may
be necessary for an individual case. In
1960 a total of 11,717 separate labora-
tory tests were made. The tests included
procedures of bacteriology, serology, ne-
cropsy, toxicology, parisitology, histo-
pathology, and hematology. An additional
5,460 antibiotic drug sensitivity tests
were made on bacteria isolated at the
laboratory.

The number of accessions directly re-
flects the extent and prevalence of disease
problems of livestock in the area serv-
iced by the laboratory. During periods of
low disease incidence, accessions may de-
crease while during the peak of disease
epizootics, accessions may rapidly increase.

Also Do Research Work
In addition to diagnostic service work,

the personnel are actively engaged in four
research projects : "Salmonella dublin In-
fection in Animals "; "Etiology of Mor-
tality of Baby Calves" ; "Fowl Spiroche-
tosis"; and "Canine Piroplasmosis."



Potato Varieties for Arizona
Norman F. Oebker

The potato has become
an important crop to the
vegetable industry of Ari-
zona. Of the vegetables
grown in the state, the po-
tato ranks third, following
lettuce and cantaloups in
value. In 1961 over 10,000
acres of potatoes were
grown in Arizona.

An important factor in potato produc-
tion is the variety used. A desirable va-
riety for Arizona is one that consistently
yields well under Arizona conditions and
has the quality characteristics desired for
its intended use. Present standard varieties
for Arizona are Kennebec for making
chips and Red Pontiac for table use.

Compare New With Old
Plant breeders in many parts of the

country are constantly striving to improve
the standard potato varieties as well as
develop new ones. To learn how these
new introductions will perform under
Arizona conditions, The University of Ari-
zona has a potato variety testing program,
comparing the new varieties to the stan-
dard types.

Dr. Oebker is an Extension Specialist in
vegetable crops.

Characteristics considered in these eval-
uations are plant vigor and stand, matur-
ity, marketable yield, defects and diseases,
tuber shape and color, eye depth, specific
gravity, and processing quality.

During the 1961 season The University
of Arizona tested and evaluated 32 vari-
eties of potatoes grown near Mesa on the
farm of Ed LeBaron. Seed for these vari-
eties was contributed by potato breeders
in many states and the U.S. Department
of Agriculture. Two plantings (January
31 and February 28) were made of each
variety.

The test plots were harvested during
May and June, depending on the matur-
ity of the variety. Following harvest, the
potatoes were graded and were critically
studied and then placed in storage until
processing tests were made.

Two Varieties Stand Out
The two most promising varieties in

the 1961 tests were Merrimack and an
unnamed variety from North Dakota
called ND 3815 -IR. These two varieties
and others which showed promise are
discussed below:

Merrimack, a variety with white,
round tubers and resistance to late blight,
ring rot, and net necrosis, yielded slightly
better than Kennebec and chipped as
good. It had a high specific gravity and

BELOW IS a view of potato
others looking at displays
potato varieties at a field
Mesa Experiment Station.

growers and
of different
day at the

appeared to condition quickly for chip-
ping. If problems (such as Verticillim
Wilt and cat -eye) continue in Kennebec,
Merrimack may be a good replacement.

The shape of the tuber is one disad-
vantage for chipping. Chippers want a -
longer potato which is easier to slice.
Merrimack is considered to be a good
general purpose potato and may be used
for other purposes beside chipping. This
variety is worthy of trial by both growers
and chippers.

ND3815 -1 R, a round to oblong, red-
skin potato, produced about the same
yields as Red Pontiac. If this variety con-
tinues to perform as it did this year, it
should become an important early red
potato for Arizona. It has these advan-
tages over Red Pontiac: brighter red skin,
smoother appearance, shallower eyes, less
feathering, and higher specific gravity.

Snowflake Has Earliness
Snowflake, a selection from a cross

between Kennebec and ND 457 -1, yield-
ed the same as Kennebec and had about
the same specific gravity, but was about
two weeks earlier. In cooking tests sev-
eral weeks after harvest it did not chip
well, but it is thought that it may chip
better immediately after harvest or after
proper conditioning. The tubers are very
smooth and round to oblong in shape.
The main advantage of this variety is its
earliness : it may have a place in supply- i
ing chippers earlier in the spring.

Pungo, an early potato with white,
round to blocky tubers, yielded compar-
able to Red Pontiac. Since it is considered
only a fair variety for processing, its chief
use would be for fresh market. Where
an early, white -skin variety is desired, this
is one to try.

Plymouth, a white, oblong potato,
was one of the top yielders in the 1961
trials, but had only a medium specific
gravity and produced poor chips. It is

reported to be only a fair potato for proc-
essing. It may have a place where a
medium -late white variety is desired for
the fresh market.

Further studies and commercial field
tests will be made this year with these and
other promising varieties. Also, several
new introductions will be included in the
1962 testing program.

If farmers today were using the practices
available to them 20 years ago, it would cost us
$13 billion more a year to produce our food and
fiber. That amounts to $288 for each of the
nation's families. This yearly saving of $13 bil-
lion is more than twice the cost of all agricul-
tural research conducted in this country during
the last one hundred years.
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S. Clark Martin and
Fred S. Tschirley

Velvet mesquite (Prosopis juliflora
var. velutina) reduces grass forage, and
some Arizona ranchers are spending hard
cash to control it. The rate of re- invasion
by mesquite following an effective con-
trol job depends largely on how fast new
trees are established from seed.

Even if no new seeds are brought into
the cleared area, some new mesquites
may emerge from seeds present on or in
the soil at the time the parent trees were
killed. A study now under way at the
Santa Rita Experimental Range shows
that some mesquite seeds remain viable
in the soil for many years.

Seeds Lived 50 Years
The first clues came with the discovery

that mesquite seeds from a 1903 herbari-
um sheet were 60 per cent viable, after
44 and 50 years. However, this bit of
information shed no light on the longev-
ity of mesquite seed in soil.

To get a better evaluation of the
longevity of mesquite seed under natural
conditions, known numbers of mesquite
seeds were placed in the soil in fenced
enclosures in August 1948. Tests were
made at elevations of 3000, 3800, and
4000 feet, where the mean annual rainfall
approximates 12, 15, and 17 inches, re-

This is a contribution from the U.S. Depart-
ment of Agriculture in cooperation with The
University of Arizona. Mr. Martin and Mr.
Tschirley are Range Conservationists with the
.ocky Mountain Forest and Range Experiment
tation, Forest Service, and Crops Research Di-

vision, Agricultural Research Service, respec-
tively.
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spectively. The three areas are generally
similar in plant cover and slope exposure.

All seeds used in the study were col-
lected from two trees in 1948. Germina-
tion tests on moist filter paper in petri
dishes resulted in 76 per cent germination
of hulled seed without scarification and
an additional 20 per cent after scarifica-
tion, or a total of 96 per cent. None of
the seeds still in pod segments germ-
inated.

Two kinds of field tests were made. In
the first, three 50 -seed lots each of hulled
seed and seed in pod segments were
planted at each location to determine the
time sequence and percentage of germina-
tion under natural conditions. These seeds
were planted in August 1948, after the
summer rains were almost over. Per cent
emergence data averaged for the three
sites follow:

HULLED MESQUITE seed and seed in pod
segments. Upper left hand lot is covered
with an inch of soil. The other five lots
were later covered in the same way.

Year
Seed in pod
segments
(per cent)

Hulled seed
(per cent)

1948 - - - - 0.0 0.9
1949 - 35.1 8.9
1950 - 8.7 4.9
1951 - 0.9 0.7
1952 0.0 0.0
1953 0.0 0.2
1954 - 0.0 0.2

Total - 44.7 15.8

Germinated in First Few Years
More of the seeds in the pod segment

than hulled seed germinated, and they
did so more readily. Most of the germi-
nation occurred within the first three
growing seasons. No seedlings emerged
from the pod segments after 1951. From
the hulled seeds, one seedling each was
obtained in 1953 and 1954, but none
have been observed since. There is no
measure in either case of the number of
seeds still in the ground that may germi-
nate in the future.

In the second study, lots of 50 hulled
mesquite seed were planted in one -pint
jars partially filled with soil. These lots of
seed were dug up after two, five, and 10
years of burial to determine (1) the num-
ber of apparently sound seeds remaining,
and (2) their viability. The data that
follow are an average of the three sites.
Years
after
burial

Apparently
sound seed
recovered
(per cent)

Viability
of apparently

sound seed
(per cent)

2 63 89
5 47 89

10 10 86

One recently germinated seed was
found at the time of the 10 -year observa-
tion, which shows that mesquite seeds can
remain alive 10 years in the soil and still
be capable of sprouting under more or
less natural conditions.

The final observation in this study is
scheduled for 1968, when the remaining
jars of seed and soil will have been buried
20 years.

Reseeding is Continuous
It is apparent that a single clearing job

will not rid an area of mesquite. Even if
no new seeds are carried in, continued
emergence of mesquite seedlings may be
expected for several years. However, the
biggest threat from buried seed is during
the first two or three growing seasons
after clearing. After that, occasional mes-
quites may emerge from old buried seeds,
but the number of trees that will be
established probably will not be great.

PINT FRUIT JARS containing lots of 50
hulled mesquite seeds mixed with soil.
Blotter paper caps held in place by jar
rings allow moisture to enter the jars.
The jars were embedded in soil.
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A new, better and practical method for
driving honey bees from honey supers
has been devised by scientists at the U.S.
Department of Agriculture Bee Culture
Laboratory on the University of Arizona
campus.

According to Dr. Alan W. Woodrow
and Frank E. Todd, whose experimenta-
tion has developed the new device, the
fumigating agent is propionic anhydride,
replacing the traditional carbolic acid
fumigant.

The Bee Culture people have designed
a rectangular form to fit over the super,
after the top is removed. The form is
made of quarter inch plywood. Inside is
a pad made of three or four layers of
Muslin cloth, and below that is fitted a

sheet of masonite dotted with holes. On
the outside of the plywood covering is
attached a bellows.

In practice, the pad is charged by
sprinkling it with a mixture of one table-
spoonful of propionic anhydride mixed
with an equal amount of water. Then the
cover of the colony (hive) is removed
and the charged unit placed on top of
the hive.

The bellows is worked five or six
times, then half a minute later is worked
a dozen times more, driving the repellent
into the hive, to quiet the bees so that
honey can be removed.

Dr. Woodrow says the ease with which
bees are removed or repelled can depend
on several factors, including temperature

and colony conditions. High tempera-
tures, causing more rapid vaporization of
the repellant, tend to bring on stupefac-
tion. It is more difficult to drive the bees
when the honey is unsealed and when
there is brood, he has observed.

The federal bee people who have per-
fected this device say the treatment seems
to have no harmful effect on bees or
brood. Except that the bees are very
quiet and not inclined to sting, no ab-
normal behavior is observed. And within
minutes after the repellent device is re-
moved and the top replaced on the hive,
bees will reoccupy combs from which
they have been driven.

Generally, honey can be removed with-
out use of smoker or veils.

In this first picture, Dr. Wood-
row applies the propionic
anhydride -water mixture to
the pad. In the center picture the device
is fitted to the hive and the bellows are

C

operated.

The bellows have driven the
repellent into the hive, dispers-
ing the bees. The right hand pho-
to ws thve with the temsió '

porary top removed to show exposed
combs free of bees.
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