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Arizonans Benefit from Accomplishments of our College

In the Department of Agricultural
Education students who are training
to become future teachers are being
recorded on closed circuit video tape
for self analysis of their teaching
techniques. Practice teaching evalu-
ated by students was a valuable tool
in training teachers in the past. But,
now the teacher being evaluated can
also see for himself with the playback

of the video tape how his good and
bad points strike home and with what
impact.

The young teacher plans what and
how he will teach his lesson. He goes
before the class which is equipped
with a closed circuit television camera.
The class listens, then critiques and
grades the teaching effort. After the
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teacher reviews the student critiques
and the video tapes, he replans his
lesson and returns to the same class
to show how he has improved. Ob-
jectives of the program are to improve
the students' methods in introducing a
lesson, improve his technique in oral
questioning, make the summarizing of
the lesson more effective, and im-
prove teaching mannerisms. We feel
that the program is making some
rather important contributions towards
training teachers.

Agricultural Educators have con-
ducted a survey of the manpower
needs for Arizona's agriculture in 34
of the 44 school districts which offer
an agricultural program. For the first
time we now have reliable data re-
garding those needs for manpower.
Beginning next summer, a seminar
will be conducted to construct a five
year instructional program to do -

tail curriculum in our high sch e
and junior colleges to the manpower
needs of industries.

These manpower surveys revealed
that 1,926 agricultural businesses and
producers employ 17,370 people.
These people require 114 competen-
cies of knowledge and skills in agri-
culture.

The survival of agricultural indus-
tries as cotton, beef and lettuce is
dependent upon the reorganization,
reevaluation and restructuring of the
industry try to be able to survive in an
atmosphere of modern business com-
petition. Our Agricultural Econo-
mists study such economic factors and
find ways in which to disseminate bet-
ter understanding among agricultural
business leaders. During the year
specific studies were performed for
these commodity people.

( Continued on Page 16 )



From left, A. R. Kemmerer, Coordi-
nator of the Agricultural Internship
Program, Kenneth Ludeke, student
Arn, and Arden D. Day, Professor

Agronomy, inspect success of vege-
tative growth along a mine tailing
dump in an experimental program.

An internship program for juniors,
seniors, and graduate students in the
College of Agriculture was initiated
during the summer of 1971. This pro-
gram was designed to provide stu-
dents the opportunity of receiving
part of their training under actual
working conditions in an industry re-
lated to their fields of study. Course
description in the University's cata-
log reads, "Application of production
and management principles basic to
the student's major field through on-
the -job experience."

At the beginning of a student's in-
ternship, a written agreement is made
between the industry, the student, the
st dent's advisor, and the coordinator.

s agreement includes the areas of
t e student's experience, the student's
responsibility, and the student's rate
of pay. As a part of the program, the
student is required to write a report
describing his activities. The final
grade is determined by the employer
and the student's advisor.

During the 1971 summer sessions,
ten students participated in the in-
ternship. The students and their em-
ployers were as follows:

G. D. Cox, Farmers Home Ad-
ministration ( Tucson) ; D. De-
dini, A. J. Bayless Markets ( Tuc-
son); J. L. Johnson, U.S. Forest
Service ( Tucson ); T. R. Kautz,
Arizona Hog Company ( Tucson);
K. L. Ludeke, Pima Mining Co.
( Tucson ); R. L. Maybery, South-
ern Arizona Bank ( Tucson ) ; P.
Mortenson, Wilbur Ellis Com-
pany ( Glendale) ; R. Schuler,
Wilbur Ellis Company ( Glen-
dale); M. W. Wertz, Inland
Farms, Inc. Coolidge ) ; and B.
Williams, Agrophosphate Corn -
pany ( Yuma) .

*lessor of Agricultural Biochemistry.

Internship Enhances

Agricultural Education

by A. R. Kemmerer, Coordinator

Enthusiasm and rapport among the
students and their employers were ex-
cellent. One student states in his re-
port, "Agriculture 280 ( Agricultural
Internship ) has been a very valuable
and enjoyable course in my graduate
program. The application of produc-
tion and management principles re-
lated to my major field of study
through on- the -job experience has
given me a lasting appreciation of the
value of higher education in assisting

in finding effective solutions to major
industrial problems." One employer
states, "In my association with the
student, I rate him as being an excel-
lent to superior person and employee.
He has been advised that he would
have employment with this Company
any time."

Industries are urged to participate
in this program by contacting A. R.
Kemmerer, Coordinator, or D. S. Met-
calfe, Director of Resident Instruction.
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Figure L When potato plants have
blackleg, the plant is characterized by
a glossy, blackened appearance of the
stem. The seedpiece from which
plant grew has rotted away.

Blackleg, caused by the bacterium
Erwinia atroseptica, is a serious dis-
ease of potatoes in Arizona. It is re-
sponsible for loss of stand, an increase
in small and weak plants, death of
older plants, and a soft -rot of po
tubers. Yield losses generally ra
between 1 and 10% but individual
fields may sustain losses up to 40 %.

The disease can occur throughout
the potato growing season. It is more
prevalent, however, during the cool
spring months and especially in poor-
ly drained or over -irrigated fields.

Bacterial Seed -Piece Decay & Blackleg of Potato

TABLE 1. Effect of temperature and Fusarium roseum cultivar by Michael E. Stanghellini*
Sambucinum on the induction of bacterial seed -piece
decay of potatoes.

Symptoms
Seed -piece Temperature C Blackleg is generally characterized
treatment 5 10 15 20 25 30 37 by a glossy, blackened appearance of

Non -inoculated _a _ _ _ + the potato stem extending from a soft-

rotted seed-piece to or above theFusarium inoculated - + + + + + + I
Non -inoculated + fungicide - - - + ground line ( Fig. 1) . Infected plants
Fusarium inoculated + fungicideb _ _ _ _ .+. are stunted and tend to stand erect.

Such plants are easily pulled from the
a + = bacterialliquefication of seed -pieces after 10 days incubation in a moist chamber. soil since they have few or no roots.

- = no liquefication of seed -pieces. Often, only one stem in a hill will
b Seed - pieces were treated with:

Polyram (7% dust, 1 lb. /cwt.), Dithane M -45 (8% dust, 1 lb. /cwt.) or Benlate (5% dust, *Assistant Professor, Department of P'
1 lb. /cwt. or 1 min. dip, i lb. 50 W.P. /100 gal.) after inoculation with F. roseum. Pathology, University of Arizona, Tucs
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Figures 2 and 3. The potato seed -pieces after being
surface sterilized and peeled as in Figure 2 were incu-
bated at both high and low temperatures. A in Figure 2
shows seed- pieces which were incubated at 25°C ( 78°F )
and B at 37°C ( 100°F) . Note that bacterial decay oc-
curred only at high temperature. In Figure 3 tempera-

exhibit disease symptoms.
Foliar symptoms consist of an in-

ward rolling of the youngest leaves,
and yellowing, wilting, and finally
death of the older leaves. Aerial

Sters often occur on the stem at or
ove ground level on infected plants.
Tubers, harvested from infected

plants, may show various disease
symptoms ranging from a soft rot of
the entire tuber to only a slight brown
discoloration of the vascular tissues at
the stem -end of the tuber. Under im-
proper storage conditions, the latter
tubers will continue to decompose
with soft -rot.

Development of typical blackleg
symptoms is dependent on many en-
vironmental conditions. As a result,
accurate identification of blackleg in
the field is often difficult. In Arizona,

TABLE 2.

tore was held constant at 25 °C. Sample A is the control
having had no fungal inoculation or other treatment; B
has Fusarium inoculated seed -pieces showing bacterial
soft -rot; C is similar to the Control, or A, except that it
has been treated with a fungicide; and D was treated
with a fungicide after being inoculated with Fusarium.

infected plants commonly exhibit only
a wilted appearance and a brown to
black discoloration of the vascular tis-
sue and /or pith extending up the
stem approximately 2 -10 mm from a
soft -rotted seed -piece. These symp-
toms are often confused with those of
other potato diseases : in particular,
the Fusarium and Verticillium wilts.
The latter two diseases of potato, how-
ever, are seldom encountered in Ari-
zona and are not considered to be
economically important.

Source of the Blackleg
Bacterium

European researchers have demon-
strated that the blackleg bacterium is
primarily seed -borne and perpetu-
ated through infected seed tubers.
Activation of the seed -borne bacteri-

urn, resulting in the development of
blackleg, occurred following wound-
ing of the tubers prior to planting.
Results from a two year Arizona study
confirms European findings.

Three blue -taged potato ( Solanum
tuberosum L.) seed -lots of the `Nor-
gold Russet' cultivar from Colorado,
North Dakota, and Minnesota, one
blue- tagged seed lot of the `Kennebec'
cultivar from Nebraska, and one lot of
Arizona -grown `Norgold Russet' seed
were screened for the presence of the
blackleg bacterium by isolation from
the seed tubers.

Bacteria capable of causing seed-
piece decay and /or blackleg of potato
were isolated from a high percentage
of the symptomless seed potatoes
( Table 2) .

(Continued on Page 16)

Detection and frequency of tuber -borne, soft -rotting bacteria in certified seed -potatoes
originating from various States.

Potato Seed Lot
Cultivar Source

Kennebec
Norgold Russett
Norgold Russett
Norgold Russett
Norgold Russett

Nebraska
Arizona
Colorado
Minnesota
North Dakota

Isolation of soft-rotting bacteria
from

Potatoa Fusariumb
vascular tissues inoculated tubers

1c
1
3
z
2

10
10
10
10
10

a Direct isolation from stem end vascular tissue.
olations made from decayed tubers after inoculation with F. roseum.
he numbers of potatoes out of 10 from which soft-rotting bacteria were isolated.

Isolation of blackleg bacteria
from

Potato Fusarium-
vascular tissues inoculated tubers

1

o
o
o
1

6
3
2
3
6
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Are You Using Your Soil Banking Service

Few farm problems have been
studied as extensively as has soil phos-
phorus availability. Researchers have
come up with many partial answers
to why phosphorus may be abundant
in soil but not available to plants.
Many studies have been conducted
and much has been written and said
about various phosphate fertilizers
and the effects that soil moisture, salt
content, pH and temperature have on
their solubility and availability. These
things are important, but there is an-
other matter that warrants perhaps
more attention. That is the role that
crop residue plays in phosphorus
availability.

To understand soil, one must re-
member that it is not merely a sterile
mixture of sand, silt and clay. Rather,
it is a complex living system in which
chemicals, micro -organisms and plant
life react to and with one another.

Our irrigated desert soils as a rule
contain very little humus or organic
matter. Even though large amounts
of crop residue may be incorporated
into the soil, not much remains for
long because of our high temperatures
and rapid breakdown or decay. But
research has shown that the organic
matter present is very important to a
growing crop. It seems to act as a
soil "banking service" for vital plant
nutrients such as phosphorus.

An experiment to study the effects
of crop residue on cotton was con-
ducted in 1967 at the U of A Mesa
Experiment Farm. Acala cotton was
grown following torage sorghum
which had been either plowed under
or removed from the plots. Half of
the plots were on soil of low phos-
phorus level ( unfertilized ) and half
on high phosphorus level ( annually
phosphate fertilized) . Nitrogen fer-
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by J. L. Abbott*

tilizer was applied at rates from zero
to 200 pounds of nitrogen per acre.
Each plot received the same fertilizer
treatments it had received in six years
of cropping prior to this experiment.
Soil was sampled to one foot depth
in all treatments before planting in
April, in July and again in September.
Yield data came from boll counts in a
section of row in each plot. Signifi-
cant yield data resulted from boll
counts. ( Table below.)

A tool useful in studies such as this
was developed in the Soils Laboratory
at the Cotton Research Center. It is
a measurement of soil phosphorus sol-
uble in a simple salt solution. This
solution dissolves soil phosphorus in
two forms, inorganic and organic. In-

ing the summer. ( See Figures 1- 3.)
This fluctuation, or cycling from one
form to another affects the availability
of phosphorus to crop plants.

The change from inorganic to or-
ganic phosphorus occurs when a plant
or soil micro -organism ( bacteria, fun-
gi, etc. ) absorbs the nutrient and
makes the phosphorus a part of its
living tissue. When the plant or micro-
organism dies, the tissue decays, and
the phosphorus again becomes part
of the soil, as organic phosphorus. In
the spring, after the crop residue is
plowed under and the field is readi
and irrigated for another crop,
micro -organisms again become active.
Their food is the crop residue, and
since they require the same nutrients,

Yields of cotton ( as number of bolls per 10 feet of row ) as affected
by nitrogen and phosphorus fertilizers, and by plowing under or
removing crop residue.

Residue Phosphorus
Treatment Level

Nitrogen fertilizer applied, pounds N per Acre
None 50 100 200 Average

Plowed Under Low 137
High 151

Average 144

Removed Low 142
High 116

Average 129
Average, Low P 140
Average, High P 134

organic phosphorus is available to
plants. Organic soil phosphorus is
not absorbed by plant roots, but it is
part of a reserve supply. Separated
and measured in the laboratory, the
two forms change and fluctuate dur-

*Assistant Agricultural Chemist, Department
of Soil, Water & Engineering.

232
245
239

190
233
212
211
239

253
245
261

236
268
252
244
261

252
273
286

229
299
264
241
286

218
231
225

199
229
214
209
230

including nitrogen and phosphorus,
that crop plants do, they compete for
them. Most of their activity and
growth takes place before the crop
plants get big enough to demand more
than the soil can supply. By that time,
decay is nearly complete. Some of
the micro -organisms die, while othe c
continue the process of decay.
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Effects of fertilizers and crop residue on soluble soil phosphorus

releases phosphorus in the inorganic
form. Any condition that causes a
drop in number of the micro- organ-
isms - lack of water, essential nutri-
ents, or cold soil results in a slow-
up in the phosphorus release cycle.
The effect is often seen as poor crop
growth.

Figures 1 through 3 show how the
soil phosphorus "banking service" op-
erates. The conditions studied in the
experiment either reduced or in-
creased phosphorus available to the

op. In Figure 1 -a, soil inorganic
osphorus ( solid lines ) in plots that

had not received phosphate fertilizer
for over six years was low: 0.15 to 0.17
parts per million from April through
September. The organic form ( broken
line) was more abundant, but changed
little in that period. Figure 1 -b shows
that the phosphate fertilized soil had
three times as much inorganic phos-
phorus as the no phosphate soil in
April and through July. By Septem-
ber the inorganic phosphorus had
dropped to about twice that of the
unfertilized soil. Between July and
September the "banking service" op-
erated here. Part of the decline in the

inorganic phosphorus was from ab-
sorption by the crop. An important
amount, however, was converted to
the organic form, which was up sharp-
ly in September, more than in the no
phosphate soil.

After six years of cropping with
heavy nitrogen fertilization ( Figure
2 -a ), the inorganic phosphorus was
lower than in soil where no nitrogen
was applied ( Figure 2 -b) . This was
because much large crops were har-
vested after fertilization. The smaller
plants in the no nitrogen plots re-
moved less phosphorus from the soil
in spite of the greater abundance of
available phosphorus. In both cases,
between July and September there
was an increase of the organic form
and a decrease of the inorganic form
of phosphorus.

The graphs in Figure 3 show the
place of crop residue in the avail-
ability picture. With crop residue
removed ( Figure 3-a), the inorganic
phosphorus remained low throughout
the season. The organic phosphorus
did not increase, because there was
no food left in the soil to allow the
micro -organisms to put anything "in
the bank." On the other hand, where
the residue was plowed under (Fig-
ure 3-b), the natural processes al-
lowed the increase in the amount of
organic phosphorus that could be
"withdrawn" as available phosphorus
by the following crop.

It is not just coincidence that good
farm management is built on practices
that cooperate with nature. Heavy
fertilization usually is necessary to
achieve profitable production of crops.
An abundant crop naturally requires
an abundance in the soil of all of the
nutrients that the plant needs. If
more than enough nitrogen fertilizer
is applied, but adequate phosphorus
cannot be supplied by the soil, part
of the nitrogen will be unused. The
fertilizer program usually should in-
clude the application of phosphate,
placed where the plant roots can find
it, or occasional application of animal
manure, as advised in U of A Bulletin
A -55. The return of crop residue al-
lows nature to make use of more of
the soil's supply of phosphorus. Some
results have shown that where resi-
due had been removed, a greater re-
sponse to phosphate resulted. But
this emphasizes the importance of
plowing under the residue to allow
nature to maintain a nutrient balance
in the soil.
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This is the final article in a three -
part series intended to provide Ari-
zona farmers and agribusinessmen
with an appropriate basis for evalu-
ating the risk inherent in a given
Arizona crop farm planning situation.
Part II, which appeared in Vol. XXIII,
No. 6, Nov. -Dec., 1971, served to pre-
sent estimates of the net income vari-
ability for selected crop rotation
schemes and concluded with the fol-
lowing statement:

"Clearly a farmer who has a fixed
debt amounting to $75 per acre per
year might logically choose not to
risk the $50 per acre cash loss and
potential bankruptcy associated
with $239 average net income from
a .60 acre lettuce mix when a .30
acre sugar beet mix results in a
reasonable and secure $103 average
net income."

Appropriately, the purpose of this
article is to illustrate the correct pro-
cedure for analyzing the riskiness of
Arizona crop farm planning situations
under alternative fixed debt burdens
and /or rotational schemes. As im-
plied by the above discussion, we will
make use of some of the information
appearing in Articles I and II of this
series. However, first we must de-
*John Wildermuth is an Associate Professor
in the Department of Agricultural Econom-
ics, The University of Arizona; Richard
Shane was a former Research Assistant in
the Department of Agricultural Economics,
The University of Arizona; and Russell Gum
is an Associate Professor in the Department
of Water Resources, The University of Ari-
zona, Tucson.

Table 1.

Risk & Diversification

in Arizona Crop Farm Planning

Part I I I : Allowing for Risk in Arizona Crop

Farm Planning

by John Wildermuth, Richard Shane, and Russell Gum*

velop the procedure for estimating
the fixed debt burden associated with
alternative Arizona farm ownership
situations.

Cash Fixed Costs, Debt, and
Short -run Break -even

Returns
Every farm business should, if it is

to remain viable, generate sufficient
returns to cover all variable and fixed
costs including a market rate of return
on invested capital and labor. How-
ever, it is possible in the short -run for
a farmer to ignore the noncash fixed
costs depreciation and interest on

the investment. Thus, we define short -
run break -even returns as that level
of returns above variable costs re-
quired to cover only the annual cash
fixed obligations mainly taxes, in-
surance,

g
d loan installments.

Every farmer will have a unique
set of cash fixed costs and loan pay-
ments depending on his location, the
value of land buildings and equigh
ment, the level of outstanding de
etc. But, it is possible to derive á
realistic estimate of the fixed costs
associated with a farming operation of
a given size by specifying the location
and appropriate configuration of in-

Estimated Average Investment, Annual Cash Fixed Costs for a Representative 320 and 800
Acre General Crop Farm in Arizona.

320 Acre Farm 800 Acre Farm
Cash Fixed Costs Cash Fixed Costs

(Taxes, Insurance, and Average Value (Taxes, Insurance, and
Miscellaneous) of Investment Miscellaneous)Resource

Average Value
of Investment

Automotive
(s)
6,300

(s)
345

(s)
8,100

(s)
420

Power Equipment 28,451 210 38,751 285
Land Preparation

Equipment 11,186 85 17,904 135
Planting and Cultivating

Equipment 7,728 56 8,806 63
Harvesting Equipment 24,585 192 48,895 362
Land, Buildings, and

Irrigation Equipment 224,000 3,636 560,000 8,471
Miscellaneous Equipment 3,631 27 5,115 37
Other Miscellaneous

Fixed Costs 300 550
Totals 305,881 4,851 687,571 10,323
Per Acre 15 13

Source: The cost estimates were based on Mack, Lawrence E., "Supplementary Material in Support of
nomic Implications of a Dynamic Land and Water Base for Agriculture in Central Arizona,"
Agricultural Economics, The University of Arizona, October 4, 1968 and Wildermuth, John,
Crop Farm Planning," File 69 -12, Department of Agricultural Economics, The University of

8

Ph.D. Dissertation Entitled: Eco-
File Report 68 -2, Department o/
et al., "Updated Data for Ariigi
Arizona, December, 1970. mp



Table 2. Estimated Per Acre Annual Cash Fixed Costs and Debt Payments for a Representative 320
and 800 Acre General Crop Farm in C entrai Arizona, by Equity Level.

Equity

Cash Fixed Costs
(Taxes,

Insurance, and
Miscellaneous)

(s)

320 Acre Farm

Real Estate and
Equipment

Loan Installment

(s)

Annual Cash
Fixed Debt
I + 2 Total

800 Acre Farm
Cash Fixed Costs

(Taxes, Real Estate and
Insurance, and Equipment
Miscellaneous) Loan Installment

Annual Cash
Fixed Debt
1 + 2 Total

(s) (s) (s) 0)
13

24
36
47

58
70
81
92

104

100% 15 0 15 13 0
90% 15 14 29 13 11
80% 15 28 43 13 23
70% 15 43 58 13 34
60% 15 57 72 13 45
50% 15 71 86 13 57
40% 15 85 100 13 68
30% 15 100 115 13 79
20% 15 114 129 13 91

vested capital. Thus, in Table 1 we
present the estimated cash fixed costs
for a 320 and 800 acre general crop
farm in Central Arizona.

The estimated fixed costs on a per
acre basis for the 320 and 800 acre
farm are also presented in Table 2
along with the estimated per acre
debt payments likely at various equity
levels. These per acre fixed debts at

Acres Used For
Cotton Alternate Crop

amortized at 8 percent for 25 years at
$800 per acre.

To illustrate how the fixed cost and
debt payment estimates in Table 2 can
be used to determine the probability
( risk) of achieving short -run break-
even returns it is necessary to repro-
duce here a portion of the information
presented previously in Table 2, Part
2 ( Vol. XXIII, No. 6, Nov. -Dec. 1971) .

Average Variability
Net Income Coefficient

(s) ( %)

(% of Time)
Net Income

Greater Than
60% 90%

(s) (s)
SUGAR BEETS

.60 0 137 15 132 110
.50 .10 126 16 121 100
.40 .20 114 16 110 90
.30 .30 103 17 99 80
.20 .40 92 19 87 70
.10 .50 80 21 76 59
0 .60 69 25 65 47

FALL LETTUCE
.60 0 137 15 132 110
.50 .10 154 25 144 104
.40 .20 171 37 155 90
.30 .30 188 47 166 74
.20 .40 205 56 176 58
.10 .50 222 64 187 41
0 .60 239 70 197 25

each equity level are based on an as-
sumed equal percentage of equity in
all assets. For example, 50 percent
equity means 50 percent equity ( out-
standing debt) in equipment and 50
percent equity ( outstanding debt ) in
real estate. Equipment loan install-
ments were calculated assuming a
four -year term and an 8 percent in-
ierest rate in the average value of the

bt. Real estate loan payments were

We recall from our previous discus-
sion of these results that; (1) barley
and alfalfa are held constant at .20
acres each as the .60 acres is diverted
from cotton to the alternate crop,
( 2) average net income is defined as
the expected return above variable
costs, ( 3) the variability coefficient
shows in percentage terms the degree
of random variation relative to the
average, and (4) at the 60 ( 90) %

probability level, a net income this
high or higher can be anticipated at
least 6 (9) years out of ten.

Given the above information and
the annual cash fixed debt data in
Table 2 it is easy to demonstrate that
the riskiness of a given situation is
determined primarily through the
interaction of debt and diversifica-
tion ( or perhaps more appropriately
the degree of risk is indirectly related
to the degree of diversification ) . For
example, assuming 100% equity (full
ownership ) all of the cotton -fall let-
tuce crop combinations lead to a large
enough return above variable cost to
cover the $15 and $13 annual cash
fixed debt (row 1, columns 4 and 7,
Table 2) even in a bad year ( net
income can be expected to be as low
or lower than the 90% figure only one
year out of ten ) . Next consider the
case of a farmer with only 50%
equity. Based on a 320 and 800 acre
farm, annual cash fixed debt amounts
to $85 and $70 per acre respectively.
Obviously a rotation involving more
than 30% of the acreage in sugar
beets is not too attractive, for even at
the 60% certainty level the estimated
returns above variable cost is only $99
per acre. Nevertheless, a farmer at
the 50% equity level might logically
choose a rotation involving sugar beets
over one including fall lettuce be-
cause in the event of a bad year, losses
would be less for a comparable acre-
age ( e.g. $47 vs. a return above vari-
able costs of $25) . A further indica-
tion of the importance of considering
the risk inherent in a given equity
level can be gained through the appli-
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cation of the "Principle of Increasing
Risk" ( discussed in Part I, Vol. XXIII,
No. 5, Sept. -Oct. 1971) .

Principle of Increasing
Risk Example

To show how risky it is for a farmer
to ignore the potential adverse conse-
quences of a given farm plan consider
the case of a farmer who with 100%
equity on a 320 acre farm decides to
borrow money to expand to 800 acres.
Based on the investment figures in
Table 1, the amount of capital that
must be borrowed is $687,571 -
$305,881 or $381,690. The resulting
equity level is approximately 45 %,
($305,881 ÷ $687,571) X 100.
Further, assume that the farmer de-
cides on the basis of the favorable
return he has been earning from fall
lettuce to maintain his present .20
cotton - .40 lettuce rotation. Such a
reorganization should earn the farmer
a much higher average income. How-
ever, it is also true that the farmer
undertaking the reorganization has a
correspondingly larger risk burden to
bear. The farmer's capital position
before and after reorganization, as-
suming a bad year, is summarized be-
low:

The $319,641 Net Worth as in the
before organization example is calcu-
lated as : the previous net worth
( $305,881), plus the total farm re-
turns above variable cost, minus the
total farm annual cash fixed cost
( $58 /acre - $15 /acre ) X 320 acres =
$13,760. The $292,281 Net Worth as
in the after reorganization example is
calculated as : the previous net worth
( $305,881), minus the difference be-
tween the total farm annual cash
fixed debt and the total farm returns
above variable cost, ($75 /acre - $58/
acre) X 800 acres - $13,600. Under
the reorganized plan, the farmers
equity following the bad year is well
below the 45% level assumed at the
outset and still no allowance has been
made for the loss in asset value re-
sulting from a year's depreciation on
the capital assets. Again, this is a
result that might follow from a very
sound plan, but the point we really
wish to emphasize is that in any

event, the farmer and his creditors or
suppliers should be fully aware of the
potential results both good and bad
be-fore a decision is made!

Risk Diversification and
Planning in Summary

As stated in the very first article
of this series, our primary intent has
been to illustrate the importance of
and procedure for allowing for risk
and uncertainty in crop farm plan-
ning. We hope that as a result of
analyzing those few unique crops,
crop combinations, and /or farm plan-
ning situations that have been pre-
sented, interested readers will be able
to perform a comparable and realistic
risk analysis on their own. The fol-
lowing outline is provided as a sum-
mary of the steps that should be
taken:

1. Estimate the farm fixed costs
and fixed debt burden as pre-
sented in Tables 1 and 2 of this
article.

2. Estimate the per acre returns
above variable and harvest costs
for the anticipated crop rotation.

3. Look up the net income vari-
ability coefficient for the antici-
pated rotation as in Tables 1 and
2, Part II ( Nov. -Dec. 1971) or
as a rough approximation, calcu-
late the desired variability co-
efficient as a simple weighted
average of the individual crop
net income variability coeffi-
cients presented in Table 1, Part
I ( Sept. -Oct., 1971 ) .

4. Multiply the expected per acre
returns above variable costs by
1.65 times the variability coeffi-
cient and subtract the resultant
quantity from the original esti-
mate of the returns above vari-
able costs to derive an estimated
"bad year" per acre returns above
variable costs ( see Part I) .

5. Analyze, as in the "Principle of
increasing risk analysis" present-
ed in Part I or earlier in this ar-
ticle, the riskiness of the antici-
pated plan given the estimated
fixed debt burden as in 1 above
and the estimated bad year in-
come as in 4 above.

Before Reorganization: 320 Acres @
.20 cotton - .40 lettuce assuming a

bad year
Assets - Liabilities = Net Worth
$319,641 - 0 = $319,641
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After Reorganization: 800 Acres @
.20 cotton - .40 lettuce assuming a

bad year
Assets - Liabilities = Net Worth
$687,571 - $395,290 = $292,281

Which produces the greater drift,
dust or spray?

The debate has been settled in
Arizona for several years. We milk
however, have a new generation We
agriculturists who aren't acquainted
with the facts. The University of
Arizona Department of Entomology,
has removed all but a few dust formu-
lations ( eg. sulfur, cryolite) from its
agricultural insect control suggestions
for 1972, and it seems important to
present this supporting information
in a condensed version for Progressive
Agriculture readers.

The facts simply stated are these:
1. Dusts drift more than sprays.
2. Dusts deposit less on the target

crop than sprays.
Dusts are most useful for special

coverage problems, such as dense
foilage in orchards where exceptional
crop depth is involved. However, the
use of insecticide dusts produces a
greater drift hazard than sprays and
results in less active material deposit-
ed on the plants, as will be shown.

In non -agricultural situations dusts
still have their place in limited areas
for spot treatment against household
and garden pests.

The fall -rate of small particles, and
their resulting drift, depends much
more on their size than their dens'
or shape. A fine spray drifts as
as fine dust, and perhaps further if
the droplet continues to evaporate
and diminish in size during its flight.
However, sprays can be made coarse
and consequently have the advantage.

The U.S.D.A. Agricultural Hand-
book No. 287 (1965), "Aerial Applica-
tion of Agricultural Chemicals," con-
tains the following:

"The average particle size of dusts
is considerably smaller than that of
sprays. Dusts, therefore, tend to drift
further than sprays. If there is a
choice between dusts or sprays, always
use sprays to reduce drift hazards."

Dust diluents, which carry the ac-
tive insecticide, are ground into very
small particle sizes ranging from 1 to
30 microns in diameter, but usually
less than 10. For instance, the aver-
age diameter of Celite® ( diatoma-
ceous earth) is from 4 to 9 microns.
The average diameters in microns for
the more common silicate diluents are:
Vermont talc 3.8; Pyrax ABB® 3.5;
Brunswick clay ( N.J.) 1.3; Cherokee

Trade names used in this article are for
identification only and do not imply en-
dorsement of products named or criticis
of similar products not mentioned.



by George W. Ware*

Pesticide Drift ...Dust vs. Spray

Table 1. Drift Pattern in Relation
Drop Diameter

(Microns) Particle Type

to Particle Size
Feet particle drifts in 3 MPH

Wind while falling 10 feet
400 Coarse aircraft spray 8%
150 Medium aircraft spray 22
100 Fine aircraft spray 48
50 Air- carried sprays 178
20 Fine sprays and dusts 1,109
10 USUAL DUSTS and aerosols 4,436

2 Aerosols 110,880

*Modified from, "Principles of Plant and Animal Pest Control," Vol. 3, Insect Pest Manage-
ment & Control Natl. Acad. Sci. Pub. 1965, 1969.

clay (Ga.) 1.1; Type 41 kaolin
( S.C.) 0.6; Attaclay® (Ga.) 1.9; and
Diluex® ( Fla.) 1.7.

One Arizona insecticide formulator
purchases his dust diluents with the
specification that 92% of the particles
have a mass median diameter of 5 mi-
crons or less.

For sprays, a wide range of chemi-
formulations is available, and the
plet particle size can be altered to

fit application needs. In agricultural
spray discharge droplets from 50 to
300 microns in diameter are most
commonly found, with an average
size of 180 microns recommended
(Akesson, 1949) . Brown (1951) in-
dicated that the optimum droplet size
for coverage by ground rigs was from
80 down to 30 microns in diameter.
For aerially applied sprays, falling
from 5 to 25 feet, a larger droplet size
of 70 to 100 microns was desirable to
counter the turbulence produced by
vortex and prop wash.

Table 1 gives the relative droplet
and particle sizes for sprays and dusts
and their air -borne or drift character-
istics.

Do dusts drift more than sprays?
Drift studies of spray versus dust were
conducted by Paul Gerhardt and Jim
Witt, of the Department of Entmolo-
gy, University of Arizona, in 1961 -62..
Their data were taken from alfalfa
samples collected downwind from
standard aerial applications to the
alfalfa. When comparisons were
made the materials were applied

ead, Department of Entomology.

simultaneously by commercial aerial
applicators. Drift values were calcu-
lated from residue analyses of alfalfa
samples.

Six complete and detailed studies
were made using DDT, toxaphene,
Tedion and BHC. The entire six are
combined graphically in Figure 1.
The rates of active ingredient applied
varied from 0.5 to 4.0 pounds per
acre. The emulsion sprays were ap-
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plied at 7 gallons per acre, while the
dusts were applied to give the same
rate of active ingredient.

The composite of six series of resi-
dues ( Fig. 1) indicated that at all
sampling stations up to one -half mile
from the application site the dusts
produced much higher off -target drift
residues than sprays. These ranged
from a two -fold greater drift residue
at 82 feet to a nine -fold greater resi-
due one -half mile from target. In
other words, a dust application may
deposit nine times more residue than
a spray application on alfalfa one -
half mile downwind from the target
area, under identical climatological
conditions.

More impressive perhaps, are the
residue analyses which show that the
sprays deposited an average of 144
ppm of toxicant on target while the
dusts deposited only 74 ppm. This
points to the greater potential pest
control efficiency of sprays through
more deposition and less drift.

From this information it becomes
obvious that pesticide dust particles
are considerably smaller than conven-
tional agricultural spray droplets. The
smaller particle size of dusts results
in a longer air -borne time which leads
directly to greater drift, and to less
deposit on target.

Q DUST

0 SPRAY

i
82' 165' 330' 660'

i

1320' 2640' 5280' 10,560'

DISTANCE DOWNWIND FROM BORDER OF TARGET CROP

Figure 1. Comparison of insecticide dust versus spray drift onto
alfalfa.
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After several years of planning and
waiting, the Department of Agricul-
tural Economics, Federal University
of Ceara, Brazil, in August 1971, be-
gan offering classes leading to a Mas-
ters of Science degree in Agricultural
Economics. This is the FIRST grad-
uate degree program in Agricultural
Economics to be offered in Northeast
Brazil; it is also the FIRST graduate
degree program in the School of
Agronomy.** Considerable satisfac-
tion and pride accompanied the initia-
tion of this program.

Northeast Brazil, with a population
of approximately 28 million people,
occupies an area roughly equal in size
to the six western states of Arizona,
Utah, Nevada, California, Oregon and
Washington. About 60 percent of the

College of Agriculture helps . . .

Brazilian University Launch Graduate Program

by Roger Fox and Faustino de Albuquerque Sobrinho*

population lives in the rural areas; 40
percent of the gross product of the
region (in value) comes from the
rural sector. Average annual income
per capita for the region is estimated
at $190.

When these facts are considered it
is easy to understand the desire and
necessity for improving agricultural
education and research in Northeast
Brazil. It was the awareness of these
facts, as well as others that led the
University of Arizona, in 1964, to
enter into a contract with the U.S.
Agency for International Develop-
ment and the Federal University of
Ceara. The express purpose of the
contract is to provide assistance to
the Federal University of Ceara in the
development of its School of Agron-
omy in the areas of teaching, research
and extension. Progress during the
seven year operation of the contract
has been impressive.

Development of the graduate pro-
gram in Agricultural Economics is one
part of the overall plan to develop the
School of Agronomy. The origins of
the program can be traced, in part,
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to the efforts of Dr. Elmer Menzie,
first University of Arizona advisor in
agricultural economics. During his
three and one -half year tour in Forta-
leza he encouraged and assisted the
department in (1) developing a plan
for the graduate program; (2 ) estab-
lishing contact with possible funding
agencies; and ( 3) training and ex-
panding the faculty. Many of his
ideas were adopted and implemented
by his Brazilian colleagues.

The development of the program
was reinforced by the implemenation
of a nationwide University Reform
which, among other things, resulted
in a strong departmental structure.
Furthermore, a shift in Brazil's na-
tional priorities made funds available
for improvements in the Physical
facilities ( see photo ), employment of
the faculty on a full -time basis, in-
creased faculty salaries, and expansion
of faculty.

In the light of these changes and
improvements, outside funding agen-
cies were stimulated to provide fur-
ther assistance. The Ford Founda-
tion, the Bank of Northeast Brazil,

and the Federal University of Ceara
signed a contract in December 1969
to provide additional funds for the
initiation of graduate training in agri-
cultural economics. Additionally, in
August of 1970, after a two and one -

half year interval, a new, full -time ad-
visor in agricultural economics was
provided through the University of
Arizona contract.

During the period when there was
no full -time advisor from Arizona,
work on the program continued under
Brazilian leadership with valuable ad-
visory assistance from Dr. G. Edward
Schuh of the Ford Foundation. Pro-
gress during this period was substan-
tial. When the new advisor arrived,
the second of two intensive short

Associate Professor and Advisor in Agricul-
tural Economics, Brazil Project; and Che f e,
Departamento de Economia Agricola, Escola
de Agronomia, Universidad Federal de
Ceara, Forteleza, Brazil.
**Equivalent to a U.S. College of Agricul-
ture.
***W. G. Matlock, The College of Agricul-
ture Brazil Contract is Seven Years Old,
Progressive Agriculture in Arizona, V
XXIII, No. 4, July- August, 1971.



On these pages are pictures of the
recently completed Soils and Agricul-
tural Economics buildings at t he

ool of Agronomy, Federal Uni-
sity of Ceara in Brazil. It is at

this institution that University of
Arizona Agricultural faculty helped to
launch a graduate degree program.

courses ( four months each) was be-
ing conducted. These courses pro-
vided specific training in agricultural
economics for 32 graduates of general
agricultural curriculums. Furthermore,
two faculty members had left for the
U.S. for graduate training in agricul-
tural economics and extension; acqui-
sition of new materials for the library
was underway; and the completed
plan for the M.S. program had been

bmitted to University officials for
proval.
The new graduate program has

started on a fairly modest scale. Ten

""From° OFrom May, 1968, to May, 1970, Dr.
Thomas Stubblefield, Chief-of-Party for the
Arizona Contract, acted informally as Ad-
visor in Agricultural Economics.

students selected from those com-
pleting the short courses were en-
rolled. All were employed at the
time of their selection and enrollment
and are currently on leave from a
wide variety of government and semi -
government organizations in North-
east Brazil ( banks, extension service,
agricultural colleges, etc. ) They are
expected to return to these agencies
when their training is completed.

The curriculum follows closely the
traditional M.S. program in the U.S.
including economic theory, statistical
analysis, research techniques, market-
ing, price analysis, farm management,
social and technical change, etc.
Where possible, course content will
emphasize the situation and the prob-
lems of agriculture in Northeast

Brazil. Each student will be required
to prepare and submit a thesis con-
cerning a specific economic problem
confronting agriculture in the region.
Expected completion time for the de-
gree is 18 months.

With the initiation of this program
among other developments, it is ob-
vious that substantial progress has
been made by the Department in the
past few years, however, a number of
important tasks remain. The com-
pletion of Ph.D. degrees by some of
the faculty is a high priority item. At
present, one faculty member is in the
U.S. working towards this degree.
Other faculty members will have to
leave for training in the near future.
Also, the research program will have
to be expanded and pursued with
imagination and vigor. Additional
funding for research will be required.
Improvement of the undergraduate
program is necessary to eliminate the
need for specialized short courses for
those entering the graduate degree
program. The planning for improv-
ing undergraduate majors within the
School of Agronomy is now underway
and should be implemented by 1973.

Government officials and others
have expressed considerable interest
in the teaching and research program
of the Department. It is expected that
the faculty and the graduates of the
Department will make a significant
contribution to the development of
Northeast Brazil. Well trained people
and new knowledge are at a premium
in the Northeast.
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Arizona Hog Production

Triples in Six Years:

'J

Organization & Management Factors

Important to Economic Success
by Elmer L. Menzie, Timothy Wolfe and C. Curtis Cable, Jr.

Production of hogs in Arizona has
tripled during the past six years. In
1965, there were 5,700 farrowings with
a total of 41,000 pigs saved. In 1970,
farrowings numbered 16,100 with
126,000 pigs saved. The number of
sows in the fall farrowing increased
from 2,800 in 1965, to 8,500 in 1970.

An economic study begun in 1970,
in the Department of Agricultural
Economics, University of Arizona, and
nearing completion, reveals a number
of facts about the industry. The study
involved a sample of 45 producers, 32
of which had farrow -to- finish opera-
tions and were analyzed in detail. The
total sample included about 50 per
cent of Arizona's producers and 80
per cent of the breeding sows.

About 75 per cent of the Arizona
hog operations were located in four
counties : Maricopa, Pinal, Graham
and Cochise. Over 60 per cent had
less than 100 sows and there were only
12 producers as of July 1970, with
over 200 sows each. Nine of the
largest operations in the sample had
nearly 40 per cent of all the farrowing
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sows in the state. ( Since July 1970,
several operations have expanded in
size.)

The major cost item in production
of hogs is feed. Feed costs ranged
from 13 to 16 cents per pound of
hogs sold, and accounted for 60 to
80 per cent of all costs. The wide
range is largely a function of varia-
tions in such factors as labor use, in-
vestment costs and feeding efficiency.

Considerable variation existed in
feeding practices. Some of the larger
producers bought feeds at lower
prices by doing their own trucking.
The largest percentage of the pro-
ducers mixed their own rations and
thus had lower feed costs than those
buying a pre -mix. The amounts fed
per animal per day and the number of
days fed on a particular ration varied
significantly from producer to pro-
ducer. For example, the estimated
intake for finishing rations ranged
from four to eight pounds per day,
and boar rations varied from three to
six pounds per day.

Almost all of the hog operations in

Arizona are family owned and op-
erated. About one -third of the op-
erators interviewed had no hired
labor, one -third had at least one full -
time laborer and the remainder hired
only part -time help. Management
and much of the labor was supplied
by the owner and his family. Many
of the smaller operations were a part -
time occupation for the owner.

Labor costs are difficult to estimate
under the above conditions. Based
on total pounds of live hog sold, the
range in labor cost was from 1.3 to
6.2 cents per pound and accounted
for from 6.4 to 27.1 per cent of the
total costs. Efficiency in labor use
is thus important in terms of net re-
turns. The same is true of manage-
ment. A major factor in reducing
these costs is having the correct corn-

bination of plant and livestock in re-

*Prof essor, former Graduate Assistant, and
Extension Marketing Specialist, respectively,
Department of Agricultural Economics, T
University of Arizona.
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lation to labor and management avail-
able.

The initial outlay as well as annual
cost of investment in Arizona hog
operations is sizable and subject to
considerable variation. Operations
studied had estimated investments
ranging from $200 per sow to over
$900. Buildings and improvements
constituted the major part of the in-
vestment. Some had excessive plant
facilities, others were inadequate.
Some operators had low investment
costs because of special circumstances
such as availability of existing build-
ings or low cost materials. In some

áL , tances estimated labor charges for
nstruction were low thus giving a

lower investment figure.
There was excessive investment in

boars on some hog farms. The num-
ber of sows per boar ranged from 8
to 38. Larger operations generally
had higher ratios, but the ratio of
sows to boars for operations with at
least 100 sows was from 12 to 38. Op-
erations with more boars than neces-
sary added both to investment costs
and to operating costs, especially in
feed use.

Annual costs were estimated for de-
preciation, building and machinery
repairs, and interest on all capital in-
volved. These costs varied from one
to over four cents per pound live
weight of marketed hogs. The largest
number had less than two cents per
pound investment costs.

The number of pigs produced per
sow per year was also a major factor
contributing to variations in returns.
This ranged from 12 to 18. Only 12
of the 32 hog farms studied produced
more than 16 pigs per sow per year.

e majority of producers reported
to 12 pigs born per liter, but from

one -fifth to one-third died at some
stage prior to being finished for
market.

While inadequacy of plant facilities
may have been a factor in some in-
stances contributing to lower yields,
the main cause appears to have been
management in general. Selection of
the breeding herd as well as proper
feeding and handling of sows prior to
and after farrowing are very import-
ant. Sanitation is also a major factor
in maintaining higher ratios of
marketable hogs to sows. With proper
management both the numbers of pigs
raised per litter and the frequency of
farrowings may be increased.

The major addition to cost in raising
one more pig per sow per year is in
feed. When market prices for hogs
are 19 to 20 cents per pound the addi-
tion of one more pig could increase
returns for a 100 sow operation by
about $1000 per year. Thus improve-
ments in management resulting in
more pigs per sow are very important
to the owner.

Management practices varied con-
siderably for the producers with far -
row-to- finish programs. Twenty pro-
ducers indicated they did not begin
with SPF pigs ( Specific Pathogen
Free) and most of them did not buy
SPF boars. Fourteen producers fol-
lowed both of these practices.

Twenty -five of 42 producers re-
sponding said they had no disease
problems. The remainder indicated
the most common problem was scours;
Rhinitis or "crooked nose disease" was
mentioned by five producers. Other
disease problems indicated were sore
feet, leg stiffness, pneumonia, and
leptosprirosis but these were only in
individual isolated cases. Only four
of those indicating disease had begun
operations with SPF pigs.

Almost all producers worm their
pigs but the frequency varied from
one time to monthly. Eleven re-
spondents vaccinated sows for lepto-
spirosis, and five for erysipelas, while
23 did not vaccinate. Only four pro-
ducers indicated pigs were vaccinated
for erysipelas. Most producers gave
iron shots to pigs at two to five days
of age.

While no attempt was made to for-
mally determine producers reactions,
many expressed the feeling that the
lack of availability of veterinary serv-
ices was a problem. Most producers
seemed to handle their own veterinary
needs.

Weaning dates for pigs ranged from
three to eight weeks. Variations in
conditions suggest a fixed weaning
period for all producers would not be
appropriate. However, the longer the
period before weaning, the lower the
frequency of farrowing which in turn
reduces the number of pigs available
to be raised per sow.

In general producers farrow on a
continuous basis. Both sows and boars
are replaced at intervals ranging from
one to five years. The most common
practice seemed to be replacement in
two or three years based on an estab-
lished policy.

Most Arizona hogs are sold to one
packing plant in Phoenix. About 70
per cent haul their pigs in their own
trucks. During the hot season haul-
ing is generally done at night but
producers still feel there is a problem
of shrinkage during transport result-
ing in estimates of weight losses from
0.5 to 5 per cent.

Arizona hogs are priced on the basis
of Kansas City prices for a given
weight and standard of lean cut. De-
pending on the weight and lean cut
standards premiums or discounts are
paid to individual producers. The
larger producers generally seemed to
be satisfied with the marketing sys-
tem, though they expressed a desir-
ability for more competition. A larger
percentage of smaller operators ex-
pressed dissatisfaction with the sys-
tem.

The variability in plant facilities,
organization, managerial practices,
and results of hog operations in Ari-
zona suggests a need for both tech-
nical and managerial assistance by
many growers. While some variation
can and should be expected some of
the differences in operations found in
the study are considered excessive for
sound management and success.
When prices are relatively high, all
types of producers may appear to be
successful. However, when prices fall
to 18 or 19 cents per pound as they
have in the past year, efficiency in all
aspects of the operation become im-
portant for survival. As a minimum
producers need to be aware of stand-
ards of efficiency in costs and returns.
In order to apply these to their own
operations, they need and should
maintain records to permit effective
analysis of their operations and to
determine areas where improvements
can and will result in higher returns.
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Arizonans Benefit

( Continued from Page 2)

The first class of Dietetic Interns
has now graduated from the School of
Home Economics. The graduate
earned a Masters of Science degree
while completing the internship pro-
gram with four different cooperating
hospitals: Good Samaritan and Indian
Hospitals in Phoenix; and St. Joseph
and the Veteran's Administration hos-
pitals in Tucson. This hospital co-
operation make the Arizona program
unique.

Women in Contemporary Society is
the title of another new Home Eco-
nomics course. In this course women
of today are examined from the pro -
spectives of different disciplines, from
the contributions women have made
to society as well as from the stand-
point of the attitudes society has
toward women. Since women are a
majority group it becomes increasing-
ly necessary that conflict between
value and roles be alleviated through
an objective study of women as indi-
viduals as well as members of a group
in society.

The University of Arizona School
of Home Economics along with four
other educational institutions offer
with business firms a consumer edu-
cation course. The program works
cooperatively with the J. C. Penney
Company of New York city. They
set up contacts with business and fi-
nancial people in New York's business
centers. Each institution is able to
send one faculty member and five
students to each of the summer -time
conducted courses.

;tMe4 F. 7H,ß eng,

College of Agriculture, &
School of Home Economics
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Bacterial Decay &

Blackleg in Potato
( Continued from Page 5)

Because soft rot bacteria are seed -
borne, there is a maximum potential
for disease development. The term
potential is used since the develop-
ment of seed -piece decay and /or
blackleg was shown to be dependent
upon activation of bacteria by an ex-
ternal stimulus. Known stimuli in-
clude high temperature and fungal
colonization of the potato tuber
( Table 1, Fig. 2 -3) . All fungi tested,
both potato pathogens and non- patho-
gens, were capable of activating the
bacterial flora within the seed -piece.

Since many stimuli probably exist
in nature, one problem is to determine
the major stimulus in any given pota-
to growing region. In Arizona the
fungus, Fusarium roseum cultivar
`Sambucinum' is apparently the major
stimulus under field conditions. Al-
though this fungus is a fairly wide-
spread soil -borne organism, the pri-
mary source of the fungus appears to
originate from dry rot tubers present
within the certified seed lots. Dur-
ing cutting operations this fungus is
undoubtedly spread to the freshly
cut surface of many seed -pieces by the
knives, thus assuring fungus inocula-
tion and the stimulus for bacterial
activation.

Laboratory and field studies show
that the bacterial diseases can be con-
trolled with fungicides active against
Fusarium but which exhibited no bac-
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tericidal activity against the soft -rot-
ting bacteria ( Table 1) . Control of
the bacterial diseases with fungicides
is believed to be accomplished a.
directly by eliminating fungal actiW)/
tion of the seed -borne bacteria.

High temperature activation of the
seed -borne, soft -rot bacteria may ac-
count for losses which occur when
tubers are stored under improper en-
vironmental conditions or harvested
during the warm summer months.

Control
There are several procedures which

can be taken to minimize disease loss.
First, only the highest quality seed

available should be used. Personal
inspection of potato seed fields should
be made, if possible, prior to harvest.
This is particularly important in view
of a recent article (1) which indicated
that some States no longer consider
blackleg in certifying seed potatoes.

Second, proper field leveling, avoid-
ance of poorly- drained soils, and
avoidance of overirrigation are cul-
tural practices that can be taken to
minimize disease loss.

Third, continuous cleansing of the
cutting knives with a disinfectant and
the use of fungicide** treated seed-
pieces are recommended as inexpen-
sive insurance policies against Fusari-
um activation of the seed -borne so
rotting bacteria.

Crawford, Malcom
1971. Blackleg, the potato disease that

comes looking for you! Spudman
26 -27, July.

* *Trade names used in this publication are
for identification only and do not imply en-
dorsement of product names, or criticism of
similar products not mentioned.
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