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"See Your County Agent!"
People seeking information about

any one of thousands of perplexing
questions frequently are told: "See
your County Agent!"

Their problem may be an insect
invasion of a large agricultural field,
or of their backyard.

It may be the problem of a young
mother: "How do I remove grass
stains from clothing ?"

Or, producers and bankers may
wish to solve a farm business situation
by converting to an electronic record
keeping system.

Or a homemaker may want to know:
"Do I really provide my family with
well balanced and nutritious meals ?"

Who is the County Agent?
He is your "pipe- line," your direct

contact, with the resources of the
University of Arizona ... the College

of Agriculture . . . the School of
Home Economics . . . and the U.S.
Department of Agriculture.

He's your own local contact for
all of these groups with the vast store-
house of knowledge from these
sources. And, if he doesn't have the
answer to your questions ... or your
problems, he knows how to contact
people who may have the answer.

Who is your County Agent?
Each county, including the one

you live in, has a county Extension
office. In each office is at least one
man who is the Extension Agricultural
Agent, and one woman who is the
Extension Home Economist. They
both are members of the University
of Arizona's Cooperative Extension
Service.

The name Cooperative Extension
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Service may seem somewhat difficult
to grasp until you know how the Serv-
ice works.

First, it provides a staff of spec'
trained personnel in each of the st .
counties who are backed -up by a staff
of specialists at the university.

Second, this staff works cooperative-
ly with research and teaching faculty
of the university in gathering useful
information which may be of benefit
to you, the citizens of Arizona.

Third, this information is sent out
to the County Extension Agents who
must adapt it to your county condi-
tions . . . extending the arm of the
University of Arizona into your home
or business.

And fourth, the County Extension
Agricultural agents and Home Econo-
mists stand ready to provide you with
the answers to the many questions you
present to them each day.

Occasionally you will pose a ques-
tion to which there is no immediate
answer. He or she will try to find
someone who is able to answer the
question, or if the situation warrants
attempt to initiate research to find out
the answers to the question.

And on occasion, even then, there
may be no answer.

But, we suggest you try us. Y

probably will be pleasantly surpri
Your Extension office is located at

one of the following places:
Casa Grande City- County Bldg.

Sacaton Extension Bldg.
Duncan Francis Bldg.
Flagstaff Courthouse

Tuba City B.I.A. Admin. Bldg.
Globe Courthouse

San Carlos Old Forestry Bldg.
Holbrook County Fairgrounds'

Whiteriver Extension Bldg.
Kearns Canyon BIA Admin. Blag.

Kingman County Welfare Bldg.
Nogales Courthouse Annex
Phoenix 1201 W. Madison St.
Prescott Courthouse
Safford 921 Thatcher
St. Johns Courthouse

Chinle BLO Bldg.
Window Rock Fairgrounds

Tucson 112 West Pennington
Sells U of A Ext. Trailer

Willcox 112 East Maley
Yuma 1047 Fourth Ave.

Near Parker Extension Office
next to Valley Gin on Colorado
River Indian Reservation.

24-etmeit 741""d-'2A4-/

Harold E. Myers, Dean
College of Agriculture &
School of Home Economics



The most influential factor in my life
came as a result of the exposures I
enjoyed while being a nine year
member of a 4 -H Club.

Through this association I came in
contact with professional home econ-
omists. And, it was because of these
contacts that I, too, decided to be-
come one.

My brothers Dave and Greg, sister
Debby and myself were born and
reared by my parents Mr. and Mrs.
Louis A. Carle. Father operates a
horse boarding and training ranch at
Tustin, California.

It is there where I enjoyed many
ivities while in the 4 -H program

by Becky Carle
such as attending a conference at the
state university at Davis. I fell in
love with the campus, with its serious
academic atmosphere, the excellent
home economics department and the
five thousand bicycles.

A college education was a goal
greatly enhanced by receiving two
4 -H scholarships- Standard Oil Com-
pany and Union Pacific Railroad. I
also received the National Merit
Singer Company scholarship.

These scholarships made it possible

4' Graduating Senior, School of Home Eco-
nomics, University of Arizona.

I
Feel

Guilty!

Studying isn't

supposed to be

such fun.

for me to begin my education at the
University of California, Davis. And,
the experience was all that I had
hoped it would be.

The university is strongly oriented
towards research. Thus, every home
economics major develops a solid
background in chemistry, organic
chemistry, biology, microbiology,
physiology and statistics. With such
a strong science base we also were
well schooled in the humanities, and
the social sciences. Thus, with this
background I could have gone into
almost any home economics specialty.

(Turn to page 15)

3



Yield & Protein Production

of Alfalfa Cultivars
by A. K. Dobrenz, M. H. Schonhorst

& R. K. Thompson'

The development of new synthetic alfalfa cultivars'
at the University of Arizona has caused farmers, seedsmen
and scientists to ask several basic questions regarding these
high producing aphid resistant alfalfas. Some of these
questions are:

What is the protein content of Mesa -Sirsa, Sonora and
El- Unico2; and how does it compare to that of
older cultivars?

Can we produce more tons of protein per acre with
these new synthetics?

Do the new synthetics have the same leafiness as
Hairy Peruvian and MIoapa and what are the sea-
sonal trends in leaf -stem ratios and protein per-
centage of alfalfa hay?

Plots of Mesa -Siras, El-Unico, Sonora, Moapa, Hairy
Peruvian and an experimental line M -56 -11 T.C. were
established at the University of Arizona Agricultural Ex-
periment Station at Mesa and used to evaluate productiv-
ity and forage quality of these cultivars. The forage was
harvested for one complete growing season and plants
were cut when 10 per cent of the stems had one or more
flowers open. At each harvest, replicated samples of the
individual cultivars were separated into leaves and stems
to obtain the leaf -stem ratio. Leaves, stems and whole
plant samples of each cultivar were then analyzed for
protein content.

Higher Production

The newest synthetic cultivars, Mesa- Sirsa, and El-
Unico produced the most dry forage per plot, see Figure 1.
Both of these cultivars produced more than 26 per cent
more forage than Hairy Peruvian and 10 per cent more
than Moapa on experimental plots which are 30 square
feet in size. This higher productivity of the new syn-

* Associate Professor, Professor and Research Associate, respectively,
ill the Department of Agronomy.
Cultivars means variety.

2 The name Unico has been replaced by El- Unico.
3 Leaf-stem ratio was obtained by dividing the dry weight of leaves
by the dry weight of steins.
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thetic releases has been established on large acreages in
several areas of the state.

Leafiness of Alfalfa

The leaf -stem ratio3 for five cultivars and one experi-
mental line averaged over all harvests is shown in Table 1.
A statistical analysis of the data showed that Sonora, Hairy
Peruvian and Moapa did not differ significantly in the
leafiness of the forage when averaged over the entire
growing season. The experimental line M -56 -11 T.C. had
the lowest leaf -stem ratio of the six alfalfas tested. The
leaf -stem ratio for Mesa -Sirsa and El-Unico was sev
and nine per cent below Moapa, respectively. A farnM
could expect a leafier hay product from Sonora, Moapa
and Hairy Peruvian, however, he would be producing less
total leaves per acre and thus giving up a 10 to 26 per
cent increase in forage productivity for a seven to nine
per cent increase in leafiness.

6

Differences in morphological features of six alfalfa varieties
grown under greenhouse conditions are shown in photo above.
Note the difference in the length of the internodes of No. 1
and 2 above. Varieties above are: 1. M -56 -11 crossed with P -2;
2. Southwest 17; 3. Sonora; 4. Moapa; 5. Mesa -Sirsa; 6. H
Peruvian and 7. Ladak. E'



15-

1.3-

I.0*
Mesa EI-Unico M -56-II Moapa Sonora Hairy
Sirsa Peruvian

Figure 1. Average dry forage production of six alfalfa cultivars
grown at Mesa, Arizona.

The average leaf -stem ratio and dry forage produc-
tion over all cultivars for each of the harvests is plotted in
Figure 2. The ratio of leaves to stems was lowest during
the June and July harvests when dry matter production
was highest. Leaf -stem ratios held constant through the
March, April and May harvests, took a sharp dip through
June and July, then increased when the forage was cut in

fall months, or in early winter. This trend in leaf -stem
'o establishes the periods of the growing season when

alfalfa hay is more leafy.

Protein Percentage

Average percentage protein based on the whole plant
analysis for one growing season ranged from 19.8 per cent
in Hairy Peruvian to 17.4 per cent for the experimental
line M -56 -11 T.C. (Figure 3) . The average percentage
protein of alfalfa hay at different harvests followed essen-
tially the same pattern as the leaf -stem ratios.

When leaf -stem ratios were highest during the grow-
ing season the protein percentage of the forage was
highest, also. The forage was highest in protein at the
March, April and October harvests (21, 23 and 20 per
cent, respectively) . The protein content then dipped

Table 1. Average leaf -stem ratios for six alfalfa
cultivars grown at Mesa, Arizona.

Cultivar Leaf :Stem ratio

i
Moapa
Hairy Peruvian
Sonora
Mesa - Sirsa
E1 -Unico
M -56 -11 T.C.

93:1
92:1
89:1
85:1
83.1
80:1
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1.2-

1.1 -
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Dry forage production
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Figure 2.

Hairy
Peruvian

Sonora

Moapa

Mesa
Sirsa

EI-Unico

M -56 -II

OD
co

M

Harvest Dates

O

2.0

The average leaf -stem ratio and dry forage production
of alfalfa during one complete growing season.

, . . . .
0 15 16 17 18 19 /1.21 .22.23.24.25 .26.2. 7.28

Protein ( %) Protein (lbs. /plot /harv.)
Whole Plant Analysis

Figure 3. Average percentage protein of whole plant (leaves
plus stems), and protein production of six alfalfa
cultivars.

slightly at the May harvest (18 per cent) and was lowest
when forage was cut in June (16 per cent ), July (15 per
cent) , and September (15 per cent) .

No difference was found in the average protein per-
centage of the leaves among the different cultivars. The
leaves averaged 27.5, 26.8, 26.7, 26.7, 26.5 and 26.5 for
Hairy Peruvian, El- Unico, Sonora, Mesa -Sirsa, Moapa and
the experimental line M -56 -11 T.C., respectively. Dif-
ferences among varieties with regard to protein percent-
age of the stems were also negligible. Percentage protein
of the stem ranged from 10.5 per cent for E1 -Unico to
11.6 per cent for Hairy Peruvian.

E1 -Unico and Mesa -Sirsa cultivars produced signifi-
cantly more protein per plot ( Figure 3) . This higher
protein production was directly related to increased forage
production and not to higher protein percentage of the
forage.

(See Picture on page 20)
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Farm Bargaining Power:

Myth? or, Reality!

by Roger N. Fox'

The recent attention focused on the
subject of agricultural bargaining
would suggest that bargaining is
"where the action is." There is ample
evidence that U. S. farmers are in
favor of some form of increased bar-
gaining power. A Farm Journal opin-
ion poll published last May substan-
tiates this interest as does the growth
of the National Farmers' Organiza-
tion and the expansion of bargaining
association under the auspices of the
Farm Bureau. There is also an impli-
cation that agricultural bargaining
represents a new idea, a new ap-
proach to some of agriculture's prob-
lems. I see little that is new in the
current discussion of agricultural bar-
gaining.

Historical Background
If we go back 70 to 80 years we

find the major farm organizations in-
volved in bargaining type activities.
The Grange was promoting coopera-
tive buying and selling in order to
increase farmer bargaining power.
The National Farmers Union attempt-
ed to fix the price of cotton and en-
couraged output control by requesting
that members plow under 10 percent
of their cotton acreage.

In the 1920's the popular slogans
were "equality for agriculture" and
"orderly marketing." The Sapiro
movement was based on administered
prices through monopoly control of
marketing. The forces of agricultural
bargaining were given substantial
legislative support under the Capper-
Volstead Act of 1922, the Cooperative
Marketing Act of 1926 and the Agri-
cultural Marketing Act of 1929.

In the 1930's "parity" emerged as
the slogan used by farmers and their
representatives when emphasizing the
need for greater bargaining power.
The concept of parity was given a
6

formal definition and became the basis
for much of the agricultural legisla-
tion passed during this period. The
Agricultural Marketing Agreement
Act of 1937 emphasized the relation-
ship between orderly marketing and
parity prices, and it provided for mar-
keting agreements and orders as fur-
ther aids to bargaining efforts. More
violent methods were also employed
in the 1930's as farmers in several
Midwest states participated in what
became known as the Farmer's Holi-
day movement.

Efforts to exert bargaining power
and to improve the legal and organ-
izational framework for farmer bar-
gaining continued through the 1950's
and into this decade. The unsuccess-
ful National Agricultural Bargaining
Act of 1968 being the most recent ex-
ample of attempted change in the
legal provisions for bargaining activ-
ity.

Thus, there is ample evidence of a
fairly continuous concern with agri-
cultural bargaining power throughout
this century. There remains a strong
belief among U. S. farmers and their
representatives that the economic or-
ganization of agriculture places them
at a severe disadvantage in purchas-
ing factors of production and in selling
their products. Consequently, they
feel that greater bargaining power
will eliminate some of the inequities
of the economic system and result in
more favorable market prices and
higher net incomes.

Bargaining Defined
In order to discuss and evaluate

current farm bargaining efforts, it is

* Assistant Professor, Department of Agri-
cultural Economics. This article is a con-
densation of a paper presented at a recent
workshop on agricultural bargaining.

necessary to give a fairly specific def-
inition of "bargaining" as it relates to
the use of the term when applied to
agriculture. I propose the following:
agricultural bargaining is the process
by which producers or their represent-
atives negotiate with buyers and /or
sellers or their representatives con-
cerning the price and nonprice condi-
tions of sale or purchase. The repre-
sentatives in each case may be public,
private, or mixed public and private.
The current interest in agricultural
bargaining centers on increasing pri-
vate ( NFO, etc. ) and public ( Mon-

dale Bill, etc. ) farmer representation
and strength in negotiating with buy-
ers. Little emphasis is placed on ne
tiation with input firms.

Evaluation of Bargaining
Methods

If we agree that higher net income
is the ultimate goal of increased bar-
gaining power, then what are the gen-
eral methods available to attain this
goal? I see two general approaches
that can be identified:

1. increase the prices received by
farmers, and

2. lower the unit costs of produc-
tion and marketing.
These are not mutually exclusive
approaches. Increased farmer bar-
gaining power may result in the simul-
taneous application of both methods.
However, the current wave of bar-
gaining effort tends to focus on rais-
ing prices received rather than on low-
ering unit costs.

What are the possibilities and lim-
itations of raising net income through
group efforts at employing the above
methods?

Method I - Increasing Prices
On the basis of economic theory

and actual experience, it is gener
agreed that under certain conditi



short run increases in prices received
and net income can be achieved
through bargaining efforts. The con -

ns necessary are not absolute,
`1,Pr include combinations of the fol-

lowing: control of a large proportion
of output; geographic concentration
of production; storage or secondary
market; supply regulation or restric-
tion; and organizational strength and
unity. For annual crops, the increases
can probably be sustained for one or
two production seasons before off-
setting forces eliminate much of the
income gains. For tree crops and live-
stock, the period of adjustment may
be longer.

From a longer run point of view,
I am not convinced of the possibilities
or the merit of maintaining prices
above competitive levels. There are
several reasons for taking this posi-
tion.

First, there are a number of substi-
tution possibilities that can eliminate
the net income gains derived from the
original price increases. Consumers
will substitute other agricultural com-
modities for the commodity in ques-
tion ( e.g., margarine for butter) . Sub-
stitution of the same commodity from
other regions and from imports will
occur unless artificial barriers are es-

lished ( e.g., beef imports ) . Fi-
y, higher prices will increase the

possibility of development, promotion,
and sale of synthetics ( e.g., synthetic
fibers } . The magnitude of these sub-
stitution effects depends upon the
particular commodity; however, the
phenomenon is quite general for agri-
cultural products and can eliminate
the short run gains from artificially
high prices.

The second reason is that price in-
creases will stimulate production and
lead to surplus disposal problems or
to an eventual reduction in price. Our
experience with government programs
in the 1950's supports this claim.

Third, the fact that output increases
can, over time, eliminate the gains
from higher prices, has led numerous
people to advocate supply restriction
as a concomitant to bargaining for
higher prices. However, supply re-
striction programs are not automatic-
; ally successful or free of problems.
The primary problem of supply re-
striction efforts is that the right to
produce or market the product be-
comes capitalized into the production
or marketing costs. As a result, the

act on net revenue is substantially
aced. The capitalized value of

cotton acreage allotments serves as an
example.

In summary, my main point is that
in U. S. agriculture as it is organized
today, there is a prevasiveness for
price to approach minimum long run
average total costs. Bargaining efforts
that ignore this general principle are
not likely to be successful. The diffi-
culty in applying this principle is in
the determination of long run average
costs. In a dynamic economy, costs
frequently change and price adjust-
ments are necessary. Rigidities may
impede the automatic adjustment of
price to costs. In this situation, bar-
gaining organizations can perform a
useful function, particularly through
the exchange of information.

Method II - Lowering Unit
Costs

Given the current organization and
structure of the agricultural market-
ing system, the possibility of lowering
marketing costs is fairly limited. Evi-
dence from a number of studies in-
dicates that before tax profits are fair-
ly low in most sectors of the food
industry. One researcher presents
costs and returns data for a selected
group of food and nonfood manufac-
turing industries and concludes that
except for cereals and cigarettes, net
profits as a percentage of value of
production are smaller in food indus-
tries than in nonfood industries.

Not much information exists on the
possibility of lowering costs of pro-
duction by group bargaining with in-
put firms. It is obvious that there is
intense price and nonprice competi-
tion among sellers of inputs. It is also
well known that price reductions and
special services are available for large
purchasers of inputs. These observa-
tions would suggest that large volume
purchasing of inputs by bargaining
associations could lower production
costs.

General Comments
It appears from the preceding dis-

cussion, that the potential for increas-
ing prices received or lowering unit
costs from increased bargaining efforts
are fairly modest. Simply forming a
bargaining association and presenting
demands to buyers or sellers is not
likely to be successful. Likewise,
localized withholding actions are
doomed to failure. In order to have
any impact, the bargaining organiza-
tion must be prepared to provide serv-

ices with their demands. For example,
in the selling of products, they can
improve quality through better grad-
ing, and they can reduce price varia-
tion through volume regulation and
the use of contracts. Then, the mod-
est increases in prices received might
be sustained.

On the other hand, it should be
emphasized that small increases in
price can result in fairly large per-
centage increases in net income. For
example, if cash costs are 75 percent
of the product price, raising the
product price by 5 percent will, other
things unchanged, raise net returns by
20 percent. Thus, one should not con-
clude from my fairly negative evalua-
tion that farmers should not organize
and bargain collectively. The poten-
tial gains should be exploited within
the institutional, legal, and economic
frameworks. Efforts to change the
framework may be required in order
to facilitate the bargaining process.

Arizona farmers and ranchers have
for a number of years participated in
organizations that enhance their bar-
gaining power. In so doing, they have
implicitly and explicitly recognized
many of the points presented above.
Furthermore, in most cases, these or-
ganizations have gained market power
through vertical integration. By verti-
cal integration I mean the taking over
of certain functions in the input and
product markets. Examples are farm-
er owned fertilizer plants, ginning
facilities, packing houses, etc. The
potential gains from vertical integra-
tion appear to be fairly large; how-
ever, the economic principles of com-
petition still apply: when farmer or-
ganizations undertake to perform cer-
tain functions in competition with
private firms they succeed only if they
can operate at lower real cost per unit.

A final comment on the potential
effect of agricultural labor unions ap-
pears warranted. It is my judgment
that labor unions will be successful in
organizing farm labor in certain areas
and for certain crops. It is already
occurring for some fruits and vege-
tables in Arizona and California.
Union leaders will not want to bargain
with each individual farmer as they
are now doing. They will want to
bargain with groups of farmers or
their representative. This situation
will force farmers to join or partici-
pate in some kind of bargaining organ-
ization. To date, farmers and farm
organizations have not recognized
this aspect of the union movement.
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A Constant Head Tank
for Rainfall

Simulators
PULLEY

CABLE

BAFFLE PLATE

10-GALLON TANK

CABLE GUIDE
OVERFLOW PIPE

OUTFLOW PIPE

INFLOW PIPE
- REINFORCING PLATE

GARDEN HOSES

SEAMLESS TUBING MAST

RATCHET WINCH

Figure 1. Construction details of the constant head tank
assembly.
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by Malcolm J. Zwolinske

1

The hydrologic performance of a watershed is large-
ly dependent upon the ability of the soils to absorb and
transmit water. This water infiltration capacity of soils
must be considered in the formulation or application of
any watershed management program concerned with
flood and erosion control or the production of usable
water.

Several different methods for the measurement of
water infiltration into soils have been developed6. Of

these, methods employing rainfall simulators or sprinkling -
type infiltrometers have gained the most acceptance.
These methods of measuring infiltration capacity require
a runoff plot of varying size inserted into the soil; a means
of collecting and recording plot runoff; and a constant,
evenly distributed application of artificial rainfall to the
plot and its surroundings. Many different models of
sprinkling -type infiltrometers have been developed and
successfully used' '2'3'4'5'7. The main differences among
these models, other than plot size, are the number and
positioning of nozzles and the construction of water
pressure systems. Hand pumps, power pumps, surge
tanks and pressure tanks have been used in conjunction
with pressure gauges and check values to maintain a

* Assistant Professor of Watershed Management and Assistant Water-
shed Management Specialist, Arizona Agricultural Experim6
Station.



constant water pressure at the nozzle orifice. Frequent
monitoring of the gauges is usually necessary throughout
an infiltration run and difficulty can be experienced in

aintaining a constant flow of water.
A constant head tank assembly has been constructed

and used very successfully as a pressure system for the
North Fork infiltrometer described by Rowe'. The
constant head tank, constructed from a reinforced 10
gallon tank, is designed to move up and down a 20 foot
11/2 inch diameter seamless Selby tubing mast ( see
Figure 1) . Multi -strand, heavy -duty steering cable,
which passes from a ratchet winch over a pulley on top
of the mast, is anchored securely to the top of the tank.
The mast is held in position by three guide lines extend-
ing from a plate just below the pulley and tied to nearby
trees or stakes. A 21/4 HP gasoline engine and a 1/2 inch
centrifugal pump can be used to elevate water from a
ground -level reservoir into the constant head tank. Water
enters the tank through an inflow pipe behind a baffle
plate to prevent surging ( see Figure 2) . A second pipe,
the overflow, extending about 14 inches up from the bot-
tom of the tank, keeps the water level constant by con-
ducting excess water through a hose back to the reservoir.
A third hose, attached to the outflow pipe, transports water
to the nozzle sprinkler heads.

During the pre -calibration period prior to an actual
infiltration measurement, the artificial rainfall intensity
can be regulated by lowering or raising the tank. If
larger changes in rainfall volume are desired it may be
necessary to change disks in the nozzles for ones with
larger or smaller orifices to obtain adequate water ap-
plication. Once the entire system has reached equilibrium
and a small amount of overflow is maintained back to

Agile reservoir, the infiltration run, preferably with pre -
d post -calibration periods, can be started.

Figure 2. Constant head tank assembly before erection at study
site. Note position of baffle plate in tank.

The advantages of this constant head tank system lie
in its simplicity and precision. The complete assembly
is readily portable and can be easily erected. When the
equipment is in position on the site a number of measure-
ments can be taken without moving the mast and tank
assembly. Although an occasional check should be made
for overflow, the system requires very little monitoring.
Constant rainfall rates can be maintained consistently with
little difficulty. Infiltration runs extending for over three
hours at rainfall intensities of nine to ten inches per hour
have been made with rainfall varying between one and
two hundreths of an inch per hour. Very small adjust-
ments in pressure can be made by lowering or raising the
tank a fraction of a foot with the ratchet winch.
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U.S. Forest Service Misc. Publ. No. 1, and U. S. Dept. of Agric.
Flood Control Coordination Comm. Misc. Publ. No. 1. 64 pp.
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Figure 1. This field has been infested with alfalfa stem nematode, Ditylenchus dipsaci,
and was responsible for an estimated 60 percent reduction in stand. Photo was taken
in Chandler area. See treatment below.

Systemics Control . . .

The alfalfa stem nematode, Ditylen-
chus dipsaci, is a pest of alfalfa that
significantly reduces hay yields .

several areas of Arizona. The ne
tode is known to occur in Graham,
Pinal, and Maricopa counties. The
microscopic worm is most active dur-
ing the wetter, cooler fall and spring
months. Recent studies show, how-
ever, that they are present in the plant
throughout the year, but only when
conditions are optimum for reproduc-
tion do population explosions occur
and alfalfa growth is retarded. Not
only is growth reduced, but stands are
thinned as many infected plants die.
It has not been determined if plant
death is a direct result of nematode
infection or if the host is so weakened
that it becomes more susceptible to
other pathogenic organisms.

The alfalfa stem nematode has the
unique ability to survive long periods

Alfalfa Stem Nematode
by Edward L. Nigh, Jr.,

Kenneth C. Ellis, and
Richard B. Hine*

Figure 2. This is same field, but after treatment. It now shows healthy stand of
alfalfa because of the effectiveness of the systemic insecticide which was used to treat
the alfalfa stem nematode.
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of time during unfavorable weather
conditions. In the last larval stage or
pre -adult form, the small worm may
become completely inactive, and may
survive for more than 15 years in a
quiescent desiccated state. When they
come in contact with moisture, they
revive and their life processes then
function normally. Investigations
have shown that when dehydration is
repeated the same results occur.
However, each time the population is
revived, survival is greatly reduced.
In the laboratory a population was
desiccated and revived four times over
a period of two years. Under field
conditions where they are protected
by the host tissue, they could possibly

* Professor and Head, Department of Plant
Pathology; Graduate Student in Plant Pat
ology; and Plant Pathologist, Cooperati
Extension Service; respectively.



remain alive for several months dur-
ing hot and arid weather. Hay Pro-
tt cted from moisture could harbour

population for many years.

In Arizona during the hottest and
coolest weather conditions, the nema-
todes survive as inanimate pre- adults.
When fall rains occur and tempera-
tures are reduced, the worm revives
and reproduction begins immediately.
Each female produces up to 500 eggs
which hatch in 2 to 7 days after the
female has deposited them in the
tissue upon which she has been feed-
ing. In alfalfa, the larvae may feed
in the area where they hatch or they
may move to the upper stems of the
plant in a film of water. In estab-
lished stands of alfalfa the nematode
seldom infests the soil although it may
be found there when infected stems
are broken and fall to the ground.

Control measures are difficult be-
cause the nematode is protected by
its habit of feeding under the leaf
sheaths and in developing buds. Field
studies in several locations in Arizona
during the past four years indicate
that systemic insecticides, if applied
at the correct time, will effectively
control the alfalfa stem nematode.

e systemic insecticides, Disyston or
nimet, applied in granular form at

the rate of 1 pound of active ingre-
dient per acre will reduce the popu-
lation of stem nematode and increase
alfalfa production by 50% where the
infection is severe. Application should
follow the last cutting in late Sep-
tember or early October and before
irrigation. Care should be taken to
follow the directions on the label of
the products which refer to cutting
dates following application or the use
of treated alfalfa for pasture. Another
application will be necessary in late
February or March to prevent damage
from spring infestations which build-
up with the advent of high humidity
during those months. Investigations
have demonstrated that fall applica-
tions will not reduce the population
sufficiently to eliminate spring treat-
ment.

Cultural practices can greatly help
in reducing infection or spread of the
population throughout the entire field.
Soil water from infested fields should
not be used for irrigation purposes nor
should manure be spread on the fields

the hay fed to the livestock hap -

fled to be infected. Although the
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Figure 3. Close -up of fields pictured at left shows dead alfalfa stems as a result of
the alfalfa stem nematode infestation. Plastic tube is in photo only to show relative
size and point for rephotographin.g.

nematode is unable to survive the di-
gestive system of an animal, manure
can be infected when the contami-
nated hay falls into the feed lot. Care
should also be exercised in transfer-
ring sheep from infected fields to non -
infested fields as contaminated hay
may adhere to the fleece and hooves.

Alfalfa varieties resistant to the
stem nematode are all winter dormant
types which are adapted only for
higher elevations of Arizona. Selec-
tions are being made from African
types for resistance to the nematode.
Such a variety will assist in reducing
alfalfa production costs in the South-
west.

Figure 4. The same area as above after treatment with a systemic insecticide resulted
in a healthy regrowth for successful treatment. The nematode has been found in
Graham, Pinal and Maricopa counties.
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Figure 1. Diagrammatic representation of a mica clay mineral. The crystal unit con-
sists of a silica sheet on each side of the alumina sheet. The adjacent crystal units are
held together by potassium.

Inorganic soil particles occupy
about one -half of the total volume
of most cultivated soils. Some of
these particles, such as gravel and
sand grains, can be seen very easily,
but others are so small that they can
be examined only with an electron
microscope. These small particles
compose the clay which contains all
particles smaller than 0.002 mm ( or
about one ten -thousandth of an inch)
in diameter.

The small clay particles have ex-
tremely large specific surface areas
( surface area per unit mass) as corn -
pared to the larger particles. To illus-
trate this assume that soil particles
are cubes. A cubic inch of soil con-
sisting of one cube only will have a
total surface area of six square inches
while a cubic inch of soil consisting
of cubes of one ten -thousandth of an
inch in length would expose a total
surface area of 60,000 square inches.
Most of the important chemical and
physical reactions and interactions
take place on the surfaces of the soil
particles. Thus whether we consider
chemical or physical phenomena, the
small clay particles with their large
surface area are most important in
determining the fundamental proper-
ties of the soil.

The clay part of most of the soils

12

of temperate regions consists chiefly
of secondary crystalline alumino-
silicates known as clay minerals. Two
types of clay minerals, mica and mont-
morillonite, are believed to dominate
the clay of most soils in Arizona. The
crystal unit of mica consists of a
silica sheet on each side of the alu-
mina sheet. Adjacent crystal units
are held together by potassium
bridges so that the space between the
units is only partly accessible for sur-
face reactions ( see Figure 1 ) . The
crystal unit of montmorillonite is simi-
lar to that of mica but the adjacent
crystal units are only loosely bound
together by very weak linkages ( see
Figure 2 ) . The entire surface of
montmorillonite is accessible for sur-
face reactions and the distance be-
tween the crystal units varies with
the amount of water resulting in
shrinking and swelling with drying
and wetting.

A very important and intriguing
property of clay minerals is their abil-
ity to adsorb and hold bases such as
calcium, magnesium, sodium and
potassium and the acid element of
hydrogen. Clay minerals, by virtue
of their chemical composition and
structure, possess a net negative
charge. The bases, also known as
cations, when in the soil solution are

1

mportance

of Clay

in Soils

by David M. Hendricks*

positively charged and are attracted
to and held on the surface of t
negatively charged clay partiel
The cations thus adsorbed are he
tightly enough to retard their move-.
ment from the soil by leaching, as
by irrigation water, yet loosely enough
to be replaced by other cations. The
process by which these cations are
replaced or exchanged by other ca-
tions is called "cation exchange." The
absolute quantity of cations which
may be held by a soil, or by the clay
fraction of the soil, in exchangeable
form is defined as the "cation ex-
change capacity." One of the most
significant features of the cation ex-
change capacity of a soil is that it
allows for a temporary storehouse for
large quantities of available plant
nutrients such as calcium, magnesium
and potassium. Ammonium sulfate
when added as a fertilizer to a soil
dissolves in the soil solution forming
the ammonium cation and the nega-
tive charged sulfate ion. The ammon-
ium may then replace some of the
exchangeable cations and be held on
the clay surface until it is utilized by
the plant. This type of reaction can
be presented simply as:

Assistant Professor of Agricultural
Chemistry and Soils Department.
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Figure 2. Diagrammatic representation of a montmorillonite clay mineral. The crystal
unit consists of a silica sheet on each side of an alumina sheet. The distance between
the crystal units varies with the amount of water present.

NH4

2NH4 + Ca:Clay = Clay + Ca
++

.
NH4

Soils high in clay and having high
cation exchange capacities are thus
more apt to have a high fertility status
than soils with low cation exchange
capacities.

Most agricultural soils in Arizona
contain high reserves of potassium
and are rarely, if ever, deficient in
this plant nutrient. The soil feldspars
and micas are continuously releasing
potassium as they weather. This re-
leased potassium may be adsorbed as
an exchangeable cation and stored
on the clay surface until utilized by
a plant.

Part of the ammonium applied to
a soil that contains weathered mica
becomes "fixed ". The potassium is
removed from between the sheets
during the weathering of a mica leav-
ing "holes" or vacant positions in the
clay structure. The ammonium cation,
being nearly the same size as the
potassium cation, can readily enter
into the positions originally occupied
by potassium. The ammonium ion in

Ais position is tightly held and is not
ailable for plant use.

Nearly all soils swell and shrink to
some extent with wetting and drying.
In some soils this effect is quite small
whereas in others, such as the Spring-
erville series, it may be fairly large.
The magnitude of the shrinking and
swelling is strongly affected by the
types of clay minerals in the soil. The

effect is most marked in these soils
high in montmorillonite because water
can enter between the layers of the
crystal unit when the soil becomes
wet and will be removed as the soil
dries ( see Figure 2) . The distance
between layers will in turn increase
( swell) as the soil is moistened and
decrease ( shrink) with drying. The
Springerville soils contain high
amounts of montmorillonite which im-
parts to it its characteristic property
of cracking when dry and its "self
swallowing" nature. Soils containing
a large amount of montmorillonite are
often unsuitable for foundations of
buildings and troublesome for engi-
neering uses. Fences, telephone lines,
highways, and trees have been known
to be thrown out of line or tilted in
various directions by the shrinking
and swelling associated with mont-
morillonite clay soils.

A knowledge of the basic nature
of the clay minerals in soils is essen-
tial in developing correct management
practices and in land use planning.
The clay mineral composition of se-
lected horizons of some of the im-
portant Arizona soils is given in Table
1. The relative amounts of the various
clay minerals present was determined
by X -ray diffraction. In addition to
mica and montmorillonite kaolinite
and vermiculite are usually present in
Arizona soils in small to moderate
amounts.

Table 1. The Clay Mineral Composition of Some Arizona Soils
Kao- Mica Ver- Montmoril-

Soil Horizon Depth finite (Illite) miculite lonite
Mohavel A3

B21tca
Clca

1-5 in.
23-31
51-63

XX2
X
X

XXX
XX
XX X

XX
XX
XXX

Laveen Ap 0-6 X XXX X X
Cl 15-24 X XXX X Tr

Pima Ap2 8-15 X X X XXX
C2 23-30 X X X XXXX

Gila Ap 0-5 X XX X XX
C2 18-27 X XX X XX

Glendale Ap 0-15 X XX - XXX
C3 48-56 X X XX XXX

Whitehouse Al 0 -3 Tr XX X X
B22t 16-22 X X X XX
B33ca 39 -49 Tr XXXX

Springerville Al2 3-6 Tr X X XXX
C2 12-21 Tr Tr XXXX

The Mohave samples are from Pinal County, the Laveen, Pima, Gila and Glendale samples
are from Maricopa County, the Whitehouse samples are from Santa Cruz County and the
Springerville samples are from Yavapai County.

2 The amount of each mineral present in the clay is represented as: predominant xxxx,
large xxx, moderate xx, small x, trave Tr, and none-.
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Pesticide Use in Arizona

as Shown by Sales
by C. C. Roan, Donald P. Morgan, M.D., C. H. Kreader and Leon Moored

The Arizona Community Studies
Pesticide Project** has been keeping
pesticide sales and uses under sur-
veillance since 1965. The data ac-
cumulated for the four years, 1965 -68,
reveal trends that are a function pri-
marily of weather, which determines
to a major extent pest abundance,
legislation ( and its attendant regula-
tion) , and economics.

Although we have not determined
with precision what per cent of these
pesticide sales are utilized in agricul-
tural operations we are confident that
more than 90 per cent of the total
tonnage is utilized directly, or indi-
rectly, in agriculture. Only 1.6 per
cent of the area in Arizona is under
cultivation and 95 per cent of this cul-
tivated land is located in the six south-
ern counties. Population of the state
also is concentrated in this same area.
Use of pesticides in Arizona agricul-
ture would, therefore, presumably
produce a relatively intense environ-
mental contamination. In addition to
this potential environmental contami-
nation and the current public concern
with its possible consequences, there
is the general problem of the direct
impact of such use on the health of

* Respectively, Project Director, Epidemi-
ologist and Assistant in Entomology of the
Arizona Community Studies Pesticide Proj-
ect; and Entomologist with Cooperative Ex-
tension Service, University of Arizona.
o* Arizona Community Studies Pesticide
Project is supported in part by Contract No.
PH 86 -65 -84 with the U. S. Public Health
Service, Department of Health, Education
and Welfare.
000 7'lie authors wish to acknowledge the
cooperation of these companies, particularly,
their confidence in making these data avail-
able to us in the public interest.
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the population resident in these areas
and a most immediate interest con-
cerning the effects of pesticides on
those people who manufacture, trans-
port and apply these materials.

The summary data presented in
Table 1 is fundamental to any assess-
ment of the health effects of pesticide
use in Arizona and in projecting the
probable long -term consequences of
their continuing use. The importance
of ascertaining changing patterns of
use is obvious. Although the data
presented here includes details of only

1

15 major pesticides we have accumu-
lated in our files sales estimates on
more than 80 active ingredients which
comprise the majority of the pesticide
chemicals marketed in Arizona. The
smallest amount for any chemical re-
corded is 320 pounds for the herbicide
propazine and the largest is 2,519,882
pounds for the insecticide DDT.
These data are obtained from ten to
15 major companies doing business
in Arizona * * *.

From a general health and en-
vironmental contamination hazard tl

Table 1. Thousands of Pounds of Technical
Sold In Arizona

Chlorinated Hydrocarbons
DDT
Toxaphene
Strobane
Nemagon
Telone
Others

1965 1966

545
799
158

87
102
396

2,087

Organic Phosphorus & Carbamates
Parathion (Methyl & Ethyl)
Azodrin
Malathion
Dylox
Phosdrin
Others

Herbicides, Fungicides & Misc.
Sodium Chlorate
MSMA
Treflan
Caparol
Dalapon
Others

TOTAL

1,072
1,029

126
91

374
305

Materials

1967 1958

2,520
2,451

214
161
454
293

2,997 6,093

528
2,028
1,226

181
'757

420

5,140

112 293 681 1,325
10 22 529 264

79 100 120 118

121 97 65 173

51 147 63 128

108 167 246 983

481 826 1,704 2,991

600 571 890 943

66 52 76 245

4 58 74 129

5 14 71

7 44 168 44

293 572 1,191 883

975 1,297 2,413 2,315

3,543 5,120 10,210 10,4



chlorinated hydrocarbon insecticides
which are generally quite persistent
re accorded the greatest interest and
ncern. Of those used extensively in

griculture DDT is the most persistent
in the general environment and in
man and animals. The marked in-
crease in DDT sales in 1966 and 1967
are related to a relatively new insect
pest in Arizona - the pink bollworm.
The abrupt decline from 1967 to 1968
is a result of legislative action and
regulation. This limited use of DDT
should be reflected in an ultimate
change in the level of environmental
contamination. There are other equal-
ly persistent chlorinated hydrocarbon
pesticides but their use is largely in
more specialized and restricted appli-
cations.

The sale of organic phosphate in-
secticides have increased to an even
greater amount than the chlorinated
hydrocarbon insecticides. Ethyl and
methyl parathion have replaced DDT
to a large extent in agricultural insect
control. This class of pesticides are
much less persistent in the environ-
ment and are generally relatively
rapidly metabolized in man and ani-
mals. Although the relative lack of
persistence appears to reduce their
ong -range hazard potential, these

sticides are a much greater hazard
o those persons handling them and

constitute a serious potential for acute
environmental contamination in very
localized areas.

Sales of herbicide, fungicide, de-
folient, and other agricultural chemi-
cals have increased essentially in
parallel with the insecticide sales in-
crease. Defolients comprise the ma-
jority of the tonnages of these pro-
ducts sold in Arizona. In general this
class of pesticides, as sold in Arizona,
appear to constitute a minimum of
long -term environmental hazard and
are also relatively minimal with re-
gard to acute and chronic intoxication.

The trend, evident from 1965 to
1967, for more extensive use of the
persistent pesticides appears to have
reached a maximum, particularly if
there is a close adherence to the re-
cently issued regulations of the Ari-
zona Board of Pesticide Control. I t

is apparent from the continuing pub-
lic concern with the environmental
contamination and the lack of specific
knowledge concerning the ultimate
consequences of such contamination
fiat the use of the persistent pesticides

ell continue to decline.

Until some generally accepted forms
of environmental modifications, or
other pressures, are found which can
be applied to pest populations, per-
sistent pesticides will have to be re-
placed with less persistent chemicals.
As is evident from the data in Table
1 the organic phosphorus and carba-
mate pesticides are replacing the more
persistent pesticides.

The use of such compounds as
ethyl and methyl parathion, Azodrin
and Dylox in the place of DDT will
generally result in less environmental
contamination. In essence these data

reveal a trend from a possible poten-
tial public hazard to an immediate
increased hazard to those who mix,
transport and apply these pesticides.
In addition to those compounds listed
in Table 1, marked increases in the
amounts sold of Thimet, Disyston,
Bidrin, and Diazinon are evident.
Although these compounds are not
equitoxic, considerations of individual
safety require strict compliance with
safe operating procedures. A revision
of, and renewed interest in, pesticide
safety procedures is obviously re-
quired in view of these data.

(From page 3)

I Feel Guilty!

For awhile I couldn't decide between
food and nutrition, clothing and tex-
tiles, or home management and con-
sumer economics.

But, then, a home economist at a
southern Californian utility company
told me all about her job. As a result
of this meeting my career objectives
became crystallized.

Consumer service home economists
teach classes to groups ranging from
Girl Scouts to appliance salesmen,
answer homemakers' questions, de-
velop new recipes, test new equipment
and do many other interesting things.

How was I to prepare for such a
career?

I soon realized that the University
of Arizona had just the right major
for me Consumer Service in Foods.
So, taking my National Merit scholar-
ship with me I transferred to the
U of A School of Home Economics.

I love the courses included in my
major such as radio and television
production, writing, foods, nutrition,
public relations, home management,
the consumer and the market, house-
hold equipment, and many, many
other highly interesting courses.

In fact, I love my major courses
so much that I feel guilty. Studying
isn't supposed to be such fun!

While at the U of A I have been
active in the campus chapter of the
American Home Economics Associa-
tion. And, this year I experienced an
endless amount of joy and frustration
while serving as chapter president.

One of the rewarding accomplish-
ments the officers and members en-
joyed was the quadrupling of mem-
bership enrollment. We also engaged
in other activities : wrapping packages
for men in Viet Nam, making toys for
children in Head Start, hostessing the
state college chapters workshop, and
hearing many interesting speakers.

As the school year ends, I am pass-
ing on the presidency to the next
girl with relief, and, yet, sadness that
it is over.

Now that graduation time is near,
it is a time of mixed emotions. I am
ending a very happy phase of my
life, and eagerly looking forward to
stepping out into the big world.

This summer I will become a
licensed, practicing home economist
when I marry John Warne, a phar-
macy student, here, at the U of A.
We met back in the active days of
4 -H activities.

Also, I am looking for a job to
launch me into a consumer home
economist career in Tucson. And, I
plan to eventually return to graduate
school for a master's degree in home
management- consumer economics, so
that I will be able to teach at the
junior college, or university, level.

College has enriched my life and
prepared me for a career as a home
economist at my home as well as in
the research kitchen- office of the
business world. It has fulfilled one
dream and has become the base for
tomorrow's castles in the air.
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United States Trade with Mexico

by Elmer L. Menzie & Jimmye S. Hillman'

As was brought out in the January -
February, 1969 Progressive Agricul-
ture article, "Trade in Agricultural
Products," international trade is gen-
erally beneficial to all trading part-
ners. Sometimes, however, it does
create problems since trade tends to
benefit some groups more than others
and some may even be adversely af-
fected. Difficulties arise especially
when cost adjustments in production
and distribution cause changes in
trade patterns.

An example of this is the
recent upward trend in exports of
tomatoes from Mexico to the United
States. Mexico, a country in the proc-
ess of development, has conditions
suitable to competitive production
and distribution of tomatoes. The
country needs to develop such oppor-
tunities to help reduce the trade gap
created by its demand for industrial

Table.

products. These increased exports of
tomatoes, however, affect United
States producers, reducing markets
and prices. If permitted to grow, the
imports will force United States pro-
ducers to become more competitive
or to cease operations. Such pressure
is difficult to accept and domestic
producers naturally take action to pro-
tect their interests.

All things considered, however, it
should be noted that Mexico is be-
coming an increasingly important
market for our goods and services
( see table) . With a relatively rapid
population growth and income ex-

* Professor of Agricultural Economics. The
latter is also head of the Department of Agri-
cultural Economics.

Thomas A. W a r d e n, "U.S. Agricultural
Trade with Mexico," Foreign Agricultural
Trade of the United States, USERS, De-
cember, 1968, p. 6.

United States Trade with Mexico, 1963 -67.
1963 1964 1965 1966

(Value $1,000)

pansion, Mexico can be expected to
continue to grow in importance, as
both a trading partner and market.

In 1967, the United States exported
a total of $1,223,000,000 worth of mer-
chandise to Mexico, of which 70 mil-
lions, or 5.7 percent, were agricultural
goods. This was an increase from an
average of $760 million total exports
for the years 1955 -59. Our agricul-
tural exports to Mexico have fluc-
tuated some over the last ten years,
but no significant change is evident.

Major manufactured commodities
sold by United States firms to Mexic
were machinery, vehicles, and the
cals. Principal agricultural exports
were live animals, hides, grains, fruits,
hops, seeds, tobacco and certain oils.'
Cattle hide sales have increased by
four times since 1963 and amounted
to about 18 percent of total agricul-
tural exports in 1967. Seed stock sales

1967 1963 1964 1965 1.966 1967

(Percent of Total)
Exports to Mexico

781,000 1,026,000 1,056,000 1,131,000 1,223,000 Total 100 100 100 100 100
83,000 75,000 87,000 74,000 70,000 Agricultural 10.6 7.3 8.2 6.5 5.7

Imports from Mexico
549,000 607,000 591,000 705,000 725,000 Total 100 100 100 100 100
252,195 292,304 275,836 327,619 327,025 Agricultural 45.9 48.1 46.7 46.5 45.1

Agricultural Imports
by Major Commodity

38,782 20,993 36,533 41,841 36,342 Live Cattle 15.4 7.1 13.2 12.8 11.1
23,176 16,317 16,071 22,959 19,820 Beef 9.2 5.6 5.8 7.0 6.1
5,506 6,997 9,660 18,445 13,884 Strawberries 2.3 2.4 3.5 5.6 4.2
6,056 8,165 8,957 7,446 7,595 Mellons 2.4 2.8 3.2 2.3 2.3

20,706 27,355 29,425 52,015 42,607 Tomatoes, Fresh 8.2 9.4 10.7 15.9 13.0
48,439 68,893 53,176 57,136 65,736 Sugarcane 19.2 23.6 19.3 17.4 20.1
36,365 81,634 64,323 56,964 48,411 Coffee 14.4 27.9 23.3 17.3 14.8
73,166 61,950 57,691 70,813 92,630 Miscellaneous 29.0 21.2 20.9 21.6 28.3

Source: USERS, Foreign Agricultural Trade of the United States, Washington, December,

16
1968.



have also increased substantially.
While Mexican markets can be ex-

J; ected to grow for some types of
ricultural products, major markets

Will likely continue to be in manu-
factured goods. Mexico tends to be
an exporter of many agricultural corn -
modities and has been making sig-
nificant strides in improving its pro-
duction potential. It will be trying to
export more in the future to help meet
a widening adverse trade balance with
the United States.

Imports from Mexico have been in-
creasing in recent years, but remain
small relative to exports. The total
value of merchandise received from
Mexico in 1967 amounted to $725 mil-
lion, an increase of over 70 percent
from the 1955 -59 average. Agricul-
tural imports of $327 million were
over 45 percent of the total in 1967.

Imports from Mexico for the four
years 1964 -67 averaged only about 60
percent of exports. Moreover, the
trade gap has increased from $337
million average deficit for the years
1955 -59 to $452 million for the years
1964 -67.

In 1967, over one -third of the value
of imports of agricultural items was
from coffee and sugarcane. For 1963-
67, these have varied from one -third

one -half of all United States pur-
ases from Mexico. Fresh tomatoes

were 13 percent, live cattle 11.1 per-
cent and beef 6.1 percent. Consider-
able quantities of fresh fruits and
vegetables enter during the winter
months since Mexico has a seasonal
advantage in production. Live cattle
imports from Mexico consist largely
of feeder animals which are fed out
in United States feedlots.

If trade between the United States
and Mexico is to flourish, particular
and narrow interest group action must
be restrained in both countries. On
balance, the public interest those
rights of consumers, importers, ex-
porters, and of producers of export
products all must be taken into ac-
count in resolving the problem of ad-
justment associated with changes in
trade with Mexico, as with other coun-
tries. The positive economic gains to
particular groups, to the economy in
general, and to international develop-
ment must be balanced against the
adverse effects on domestic interests.
Whether or not groups adversely af-
fected should carry the full cost of
these gains is a policy question in-

jiving equity and welfare considera-
is.

Mesquite Scale
by George Wene*

Mesquite trees of southern Arizona
are being attacked by an insect locally
called mesquite scale, or Taumeyella
mirabilis.

It attacks mesquite trees used in
home garden landscaping and those
which are irrigated. It apparently
does not affect too seriously those
mesquite trees on the open desert,
for no destructive populations have
been reported on non -irrigated me-
squite.

The scale is a sucking insect. It is
brown in color. It has irregular yel-
low, or yellow- orange, markings. The
adult scale is from 3/16 to 5 16 inch
in diameter. Each adult produces
about 50 small nymphs each year
near the 10th of June.

As the nymphs emerge they are
about 1/16 inch in diameter. Very
active, they move to settle at the
crotch of a twig or leaf. At the new
site they settle down, develop the
hard cover and start their sucking
Associate Entomologist, Department of En-
tomology.

action. As they continue to feed they
rob nutrients and as a result leaves
and twigs are killed.

The scale has been in the area for
many years, but in small numbers.

There is presently no known spe-
cific treatment. The problem is so
new that there has been insufficient
time to develop effective treatment.

However, malathion, since it has
been effective on other scale insects,
may provide effective treatment espe-
cially when applied to the young
nymphs. It may be effective if two
teaspoons of malathion per gallon of
water is applied in a spray.

And, until more specific knowledge
is known relative to treatment the
above spray may provide some pro-
tection. Other insecticides which
claim effective scale control may also
be tried.

Time to initiate treatment is now.
For if you plan to treat this year the
timing is right while the scale nymphs
are still young and potentially suscep-
tible to insecticides.

In photo above note the cluster of round -like half-spheres along the mesquite stem.
These are the adult mesquite scale, as they are known locally. It attacks mesquite
trees in home plantings where abundant irrigation water is applied. Desert mesquite
are not troubled by pest.
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Arizona Alfalfas Resist New Strain

of the Spotted Alfalfa Aphid

by M. W. Nielson, M. H. Schonhorst &
Harold Don*

A new strain of the spotted alfalfa aphid, Therioaphis
maculata (Buckton ), has been found in Maricopa county,
Arizona. The biotype, or strain, was first found near
Perryville where it caused heavy damage to NIoapa alfalfa,
a variety developed about 12 years ago for resistance to
the first strain of spotted alfalfa aphid.

In 1968 several growers in Maricopa county reported
difficulty controlling the insect with several of the organo-
phosphate insecticides. A sample of this population was
collected at Perryville by Judson May, Arizona Survey En-
tomologist, and brought to the Alfalfa and Cloverseed
Insect Investigations Laboratory, U. S. Department of

agriculture at Tucson for testing.

A preliminary, but inconclusive, test showed that
the new strain caused about as much damage to seedlings
of 17 varieties of alfalfa as did ENT -A, another biotype
discovered about 10 years ago in southern California.
Another test on seven varieties showed that the newer
varieties developed in Arizona resisted the new aphid
strain very well ( Table 1 ) . Mesa -Sirsa, El-Unicorn, and
a new experimental variety ( M -56 -11 T. C. African ) had
very high seedling survivals ( 84 to 88 per cent) as com-
pared to Moapa, Sonora and Washoe ( 53 to 62 per cent) .
The differences in seedling survival among these alfalfas
were very striking ( Table 1 ) .

The predominant characteristics of the new aphid
strain is its ability to withstand the toxic effects of some
of the organo- phosphate insecticides. In laboratory tests,
only 4 per cent of a population of the new strain was

Figure 1. Survival of seven varieties of alfalfa exposed to new
strain of the spotted alfalfa aphid. Photo was taken February
14, 1968, just 29 days after exposure to aphids. Note complete
loss of Caliverde and thinned stands of Moapa, Sonora and
Washoe as a result of aphid infestation.

* Respectively, Research Entomologist, Entomology Research Divi-
sion, U. S. Department of Agriculture; Professor of Department of
iAgronomy, University of Arizona; and Biological Aid, Entomology
Research Division, USDA.
*ß The mention of a proprietary product name does not necessarily
i` >>hi its endorsement.

LU 1,ßc() has been changed to El -Unico because of a conflict in
'lit rights.

killed with 2.5 per cent of an organo- phosphate insecti-
cide after two hours exposure to the toxicant as com-
pared to 100 per cent mortality of ENT -A, a strain
susceptible to this class of insecticides.

Growers will be well advised to avoid planting
Moapa or Sonora, or any of the older susceptible varieties
such as African, Hairy Peruvian, Chilean and Indian.
The new aphid strain is expected to spread throughout
Arizona where these varieties are grown, especially if
organo- phosphate insecticides are used in the attempt to
control them on infested varieties of MIoapa, Lahontan or
Sonora. Instead it is recommended that Mesa -Sirsa, or
E1- Unico, be substituted for these varieties for growing
in southern Arizona.

Additional studies of the new biotype are in progress
to learn more about its characteristics and the effect it
has on other varieties of alfalfa. Several tests are under-
way in an effort to select plants with a higher level of
resistance than is now present in Mesa -Sirsa, or El- Unico.
The objectives of our program are to identify and isolate
new biotypes of the spotted alfalfa aphid and to develop
varieties which will continue to give growers protection
from these new strains.

Table 1. Per cent seedling survival' of seven
varieties of alfalfa to populations of the
Perryville, Arizona, strain of the spotted
alfalfa aphid under greenhouse condi-
tions at Tucson.

Variety Per cent Survival
Caliverde
Moapa
Sonora
Washoe
Mesa - Sirsa

M -56 -11 T. C. African
E1 -Unico

0.0

53.3

56.7

62.2

84.4

88.3

88.5

I Mean seedling survival from three replications. Seedlings were
exposed to aphids for 26 days.
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One of the authors is shown above in
planting of two varieties of alfalfa. Dr.
M. H. Schonhorst points to stemmy alfalfa
variety with his right hand and a more
leafy variety with his left hand. Higher
producing synthetic c u l t i v a r s provide
grower with more protein per acre and
this has been the goal of the researchers.
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