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Eckert Assumes Duties
As Dean of Agriculture

Phil S. Eckert

Phil S. Eckert, whose appointment
as Dean of the College of Agriculture
and Director of the Agricultural Ex-
periment Station for the University
of Arizona was effective July 1, 1951,
comes to Arizona with a background
of successful activity in various agri-
cultural fields.

Born in Ohio, Dr. Eckert graduated
from Ohio State University in 1934.
He obtained his Master's degree in
1936 and his Ph. D. in 1941 from that
institution, majoring in agricultural
economics and general agriculture.

Starting his professional career in
the West, Dr. Eckert served Montana
State College, first as instructor, and
later as head of the Department of
Agricultural Economics. Before the
latter appointment, he was assistant
professor at Ohio State University,
and agricultural economist for the
Federal Reserve Bank at Cleveland.

In 1949, Dr. Eckert left Montana
to assume the duties of advisor for the
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Food and Agriculture Division, Eco-
nomic Cooperation Administration,
first in Paris and later in Washington,
D.C. He resigned this position to ac-
cept the appointment with the Uni-
versity of Arizona.

Dr. Eckert is the author of a num-
ber of articles in University and com-
mercial publications, including a story
in Country Gentleman on farmer -son
farming. Mr. and Mrs. Eckert have
three children.

Dr. Burgess
Returns to
Soils Work

Dr. Paul S. Burgess retires this year
as Dean of the College of Agriculture
and Director of the Arizona Agricul-
tural Experiment Station. He will
once again carry on research in the
Department of Agricultural Chemistry
and Soils on a part -time basis. He
was head of the Department of Agri-
cultural Chemistry and Soils before
his appointment as Dean.

Dr. Burgess' 18 years of service in
the Dean's office covered a longer
period than that of any preceding
dean with the exception of Dr. Rob-
ert H. Forbes, who occupied this posi-

tion for 20 years. Dr. Burgess served
as President of the University of Ari-
zona for one year. He also was on the
faculty of the University of Rhode
Island for a short period.

Two decades ago mining was the
leading industry in Arizona. Agricul-
tural income now exceeds that from
mining by a material margin. The
College of Agriculture under Dr. Bur-
gess' guidance has been a definite
influence in this increased production.

Dr. Burgess has had a hand in the
organization of agricultural projects
both nationally and within the state
financed by the recent Research and
Marketing Act.

The latest national assignment of
Dr. Burgess was as a member of Pres-
ident Truman's Water Resources Pol-
icy Commission. An article written
by Dr. Burgess summarizing the work
of this committee appeared in Vol.
III, No. 1, of Progressive Agriculture
in Arizona, under the heading, "A
Water Policy for the American Peo-
ple."

Paul S. Burgess
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GRASSES
of Arizirna

New Bulletin
Just Issued

By Walter S. Phillips

While Arizona cannot lay claim to
the immense areas of grassland that
are dominant in some states west of
the Mississippi, grasslands in Arizona
do contribute significantly to the
economy of this state.

Approximately 25 percent of the
state is, or formerly was, grassland.
There are two distinctive types: the
Desert Grassland of the southeastern
corner of the state ( largely Cochise
County ), and the Short Grass areas
of northern Arizona. The Desert
Grassland of southern Arizona is a
northward extension of the Sonoran
Grassland, while the grasslands of
northern Arizona are westward exten-
sions of the Plains.

Mixed Vegetation
In addition to these areas of grass-

land, Arizona also has areas of grass
mixed with other types of vegetation.
In the higher parts of the state, the
Western Yellow Pine Forest produces
much grass under the open canopy of
pines. At lower elevations, Chaparral
and Pinyon -Juniper areas also pro-
duce some grass. Formerly, even in
the desert areas in the driest parts
of the state, swales of Tobosa Grass
and Big Galleta were of common oc-
currence. While Bush Muhly at one
time grew extensively in desert areas,
it is now confined to areas protected
by shrubs.

A new publication of the University
of Arizona entitled, "The Grasses of
the Southwestern United States," de-
scribes 363 species of grass known to
occur in Arizona. In states known
for their grasslands, the number of
species is not nearly so high ( Illinois
204, Kansas 235, Oklahoma 232 ) .
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Only Texas, of all the states, has a
higher known number of species.

Because Arizona is representative of
the entire Southwestern region, the
area designation is included in the
title.

Thornber Pioneered
This bulletin is an attempt to bring

to the hands of the student of grasses,
and to the research worker, a tool
which will aid in much of our basic
range work. Mr. J. J. Thornber, who
has been with the University of Ari-
zona since 1901, has been responsible
for building up the grass collection
of the University herbarium.

Dr. Frank W. Gould, author of the
publication, used much of this collec-
tion in writing up the information for
his bulletin. The distribution of each
species within the Southwest is dis-
cussed as observed in the numerous
collections examined, and members
of the Range Ecology Department
have added notes as to palatability
and extent of grazing by cattle.

In addition to the 363 species de-
scribed, there is a chapter on the role
of grasses in Arizona's flora; a chap-
ter on the structure of the grass plant
and flower, written for the beginner;
and keys for identifying all the spe-
cies. Included are 90 illustrations to
aid in the identification of the most
important grasses of Arizona.

While this is strictly a technical
bulletin, an attempt has been made
to recognize as many of the common
names as possible. These names ap-
pear along with the scientific names

4 Joshua -tree grassland in Hual-
pai Valley, Mohave County, Ari-
zona. Tobosa grass and Big Gal -
leta are the principal grasses here.
This range is in excellent condition.

On the cover is a drawing of
Sideoats Grama, one of Arizona's
best all- around range grasses, a
vigorous grower, found throughout
the state at elevations of 2,500 to
7,000 feet.

in the text and are listed in the index.
In cases where a common name is
applied to several different plants,
sometimes not even closely related,
the common name was discarded as
useless. Some common names are too
local for inclusion, being used only on
one range or in one limited area and
unknown outside these localities.

In a state where grazing, water
sheds, erosion control, and the silt-
ing of reservoirs constitute an eternal
problem, it is hoped that the publica-
tion of this manual will aid in a bet-
ter understanding and appreciation
of grasses, one of Nature's best soil
binders.

Bulletin for Sale
This publication can be purchased

through the University of Arizona
Mailing Bureau or from local book-
stores for $3.00.

-Walter S. Phillips is head of the
department of Botany and Range
Ecology.



Lactas Invasion;
Can We Stop It?i
By A. L. Brown

Invasion of grassland by woody
plants has become one of the great-
est obstacles to proper grazing -land
management. Some of the worst of-
fenders in the southern Arizona grass-
lands are certain species of cacti.

In 1937 a 12,000,000 -acre survey of
southeastern Arizona showed that
more than 2,000,000 acres were in-
fested with cacti. Much of this land
had been invaded since the turn of
the century. This invasion, which
started on the drier, poorer sites, is
still going on, and has moved into
more highly productive rangelands.
In at least one instance, accurate
vegetative maps have shown that
cacti have spread a distance of five
miles or more in thirty -five years.
Repeated photographs ( see above )
show a remarkable increase in cactus
density over periods of time.

As the cactus invasion continues,
grasses decrease in number and pro-
ductivity and land values drop. Cac-
tus invasion has the same effect on
grasses as increasing the number of
cattle on an area already stocked to
capacity. The cactus protects part of
the land from grazing, thus confining
the cattle to a smaller area, which
becomes over -used.

Cholla and Prickly Pears
The two principal invaders are

chollas and prickly pears. The chollas
are best adapted to elevations below
3,800 feet the lower, drier ranges.
Prickly pear is common on these
poorer sites also, but is more impor-

tant as an invader of the higher, more
productive grassland.

Control of these species is particu-
larly difficult because of their method
of propagation and spread. If the
stem joints are broken off, they drop
to the ground and take root, forming
another plant. They may become at-
tached to the bodies of grazing ani-
mals and be cárried to a distant spot
before being dislodged.

Because of this vegetative spread,
and the prolific sprouting of de-
topped plants, cutting or grubbing is
unsuccessful unless all joints are gath-
ered and the entire plant disposed of.

Protection from grazing as a con-
trol measure has been tried on the
theory that cattle spread the joints,
and that plants become established
more easily where the grass cover has
been depleted by heavy grazing. This
treatment was proved to be ineffec-
tive when, after eighteen years of
non -grazing, prickly pear had in-
creased several hundred percent.

Broadcast burning has been fairly
effective in reducing the number of
cholla plants, provided there is
enough grass to carry a fire. Kills
ranging from 30 percent to nearly
100 percent have been obtained by
burning prior to the summer rains.
Neither broadcast burning nor hand
burning has given satisfactory kills of
prickly pear.

Hand burning with a gasoline torch
followed by close grazing has given
satisfactory control of cholla. When
the spines are gone, livestock take
both cholla and prickly pear avidly,

These photographs, taken from
the same spot in 1934 (left) and
1947 (right) , show the increase of
cholla cactus in 13 years. Can we
stop this invasion of our range-
lands? Photos by U. S. Forest
Service.

particularly during the dry spring
months when grass forage is at a low
nutritive level. Cacti, however, are
low in protein, and a supplement
should be used to maintain a desir-
able nutritive balance.

Selective herbicides appear to of-
fer the best possibilities in controlling
both cholla and prickly pear. Al-
though this work is still in an early
stage, plants sprayed with a 2,4,5 -T
ester appear to have been killed.
Hand spraying to thoroughly wet all
parts of the plant with a 2 to 4 per-
cent solution of 2,4,5 -T ester in a
4 -water : 1- diesel oil emulsion gave
the best results.

Other forms of 2,4,5 -T were un-
satisfactory, as were all forms of
2,4 -D. Unfortunately, these results
cannot be duplicated with a boom -
type power sprayer except at ex-
tremely high volumes of fluid and /or
per -acre rates of 2,4,5 -T.

Invasion Continues
The cactus invasion continues, and

control methods are not yet sufficient
to eradicate the pest entirely. How-
ever, the spread of the plants into
good rangeland can be prevented.
Grubbing or spraying of isolated
plants and hand or broadcast burn-
ing of the fringe areas will slow down
the movement. If care is taken to see
that cattle don't carry joints from in-
fested areas onto "clean" range, the
invasion can be slowed until effective
control methods are developed.

A. L. Brown is Assistant Range
Ecologist.
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Try Out
New Recipes

Meal Planning Class
Learns Many 'Extras'

By Martha K. Fees

What shall I have for dinner to-
night?

How often have you asked that
question and heard in reply, "I don't
know. Whatever you want will be
all right with me."

Planning, cooking and serving
meals is one of the principal jobs of
the homemaker. The family has to
be fed three times a day and the job
of selecting interesting, palatable
foods for those menus becomes quite
a problem in these days of rising food
costs.

Today's homemaker has a wide se-
lection of foods from which to choose.
She can buy an endless variety of
canned and packaged foods which
need only a minimum of preparation
to be ready for serving. Frozen foods
have brought products normaly avail-
able only a short season each year to
the dinner table the year round.

With a wide selection to choose
from, you might think that preparing
and planning meals would offer few
problems. But such is not the case.
Most women buy nearly the same
foods week after week and serve
nearly the same menus. The average
homemaker does not experiment with
recipes and menus but serves foods
she knows her family already likes.
This may be a desirable plan to in-
sure that food will be eaten but it
deprives the family of the pleasure
of discovering new foods, flavors, and
ways of preparation.

The Meal Planning Class at the
University is meeting this problem by
studying some of the fascinating
dishes from various parts of the
United States and other countries and
incorporating them into menus. Each
group of three girls plans, prepares
and serves special dinners to groups
of six persons to try out some of these
cosmopolitan menus.
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Jo Anne Sanford is serving an interesting Creole dish, Shrimp
Jambalaya, to her guests, which include Dr. Richard Harvill, President
of the University of Arizona. The Creole menu also included rice, but-
tered asparagus, lettuce wedges with a special dressing, brioche, straw-
berry shortcake and coffee.

Some of the menus
that you might like to
follows :

and
trY

recipes us by a Greek student on the campus
are as this year. He tells us it is quite typical.

NEW ENGLAND BOILED DINNER

Cole Slaw Sour Cream Dressing
Raisin Muffins

Apple Brown Betty Nutmeg Cream
Coffee

Use corned beef or ham for your
New England boiled dinner and cook
whole carrots, potatoes, turnips and
onions with the meat. About 10 min-
utes before serving add cabbage
wedges and cook until just tender.
Arrange the vegetables attractively
around the meat on a large platter
and garnish with small whole cooked
beets for contrasting color. Sour
cream dressing can be easily and in-
expensively made with lemon juice
or vinegar, salt, pepper and sugar
mixed with chilled evaporated milk.
Add a dash of paprika to the cole
slaw after mixing with the dressing.
A teaspoon of nutmeg added to a
cup of cream gives that something
extra to Apple Brown Betty.

Maybe you would like to try a
Greek dinner. Below is a menu given

LAMB FRICASSEE WITH RICE

Green Beans and Tomatoes
Caraway Rolls Butter

Royal Cream Kurabiethes
Coffee

The recipe for the lamb fricassee
is as follows: Cut 3 pounds of lamb
into pieces and place in pan. Add 6
fresh onions chopped, parsley, and
1/2 cup butter. Saute for 15 minutes.
Cover with water, add salt and pep-
per and cook until tender. Add Augo-
lemono sauce. Sauce: Beat 2 eggs
well, add 2 tablespoons of cold water
and juice of 1 lemon. Add to meat
and when meat starts to boil remove
from fire and serve.

Royal Cream can be easily made by
adding glazed fruit and nuts to a va-
nilla pudding. Kurabiethes are rich
nut cookies. Our Greek student tells
us that they are made for very special
occasions in Greece. Here is the
recipe:

KURABIETHES

1 c. butter
2 c. powdered sugar
2 c. nuts
2 c. flour

1 egg yolk
1 t. cinnamon
i t. cloves

Cream butter until light. Add sugar
and beat until fluffy. Add cinnamon,
cloves and egg. Add nuts and flour.
Mix well and shape into small balls.
Place on a baking sheet and bake in
a moderate oven ( 350° ) for 10 min-
utes. Remove from pan and roll in
powdered sugar.

-Martha K. Fees is Instructor in
Home Economics.



Seepage Losses
In Farm Ditches

Control Measures Depend on Cost
And Amount of Water Being Lost

By Rex D. Rehnberg

For years farmers have known that
some irrigation water is lost in con-
veying it from its source to the crop
in the field. As long as water was
plentiful and inexpensive, this con-
veyance loss was not a serious prob-
lem. As water became less abundant
and more expensive, farmers began
to think in terms of seepage -control
measures.

Consider Cost
Since seepage -control measures in-

volve some expense, each farmer has
to weigh the cost of seepage control
against the value of the water saved.
Many approximate their seepage
losses by observing the number of
siphon tubes that can be run near
the source of the water against the
number that can be run at the oppo-
site end of the ditch. Others observe
the amount of time that it takes for
water to cover a given area near the

source and the time taken at some
other point in the ditch. Although
these are useful means of approxi-
mating the seepage losses, many other
factors could cause the observed dif-
ferences.

In order to establish a range within
which seepage losses would fall, a
series of seepage tests was conducted
within the Salt River Valley and ad-
joining areas during 1950. Fields were
selected on which the water was con-
veyed through a section of ditch at
least one -fourth mile long before be-
ing distributed onto the field. The
water entering and leaving this ditch
section was measured with Sparling
low- pressure line meters. The differ-
ence between the meter readings was
expressed as a percentage of the in-
flow.

Seepage losses are commonly ex-
pressed as a percentage of inflow per
mile of ditch. However, within the
Salt River Project, few farmers will
convey water through one mile of

Seepage Losses in Farmers' Ditches in the Salt River Valley 1950

Test
No. Soil Type

Average
Wetted

Perimeter

Seepage
Average Loss
Inflow* Per 1/ Mile

Feet Cu. Ft. /Sec. Percent

1. Mohave Fine Sand and Sandy Loam 8.3 5.4
2. Cajon Silty Clay Loam 8.5 5.9
3. Cajon Silty Clay Loam (Shallow

Phase) 4.2 4.9
4. Cajon Silty Clay Loam (Shallow

Phase) -- 5.2 4.2
5. Cajon Silt Loam and Silty Clay Loam '7.0 5.7
6. Mohave Sandy Loam 4.6 4.4
7. McClellan Loam 6.7 5.8
8. McClellan Loam 6.4 7.5
9. Cajon Silty Clay Loam and Fine

Sandy Loam 8.0 11.9
10. Mohave Fine Sand (Concrete Lined) 7.1 4.3

16.0
9.8

6.5

6.0
5.7
3.6
3.3
3.0

3.0
2.7

* To get Miners Inches multiply by 40; Gallons per minute, multiply by 449.

ditch. Within that area, water is de-
livered to the high point on each one -
fourth section. There are only a few
cases in which water is conveyed
more than three -fourths mile before
reaching the area to be irrigated.

Under these conditions it is more
practical to express seepage losses on
the basis of one -fourth mile ditch sec-
tions. The operator likewise will ana-
lyze each one -fourth mile section of
ditch separately when considering the
advisability of seepage- control meas-
ures.

Seepage Losses Vary
On the ten tests, the seepage loss

per one -fourth mile varied from 2.7
percent to 16 percent of inflow ( see
Table below) . Although tests of this
nature on different soil types do not
provide an accurate means of predict-
ing water losses in a specific ditch,
they do provide a range of seepage
losses within which reasonable esti-
mates can be made.

In the Table below, the tests have
been arranged in order of decreasing
seepage losses. Ditch 1 was selected
because it has many characteristics
which might be expected to result in
a high water loss. A portion of the
ditch passes through a sandy soil
area. The ditch is wide
sulting in à large average wetted
perimeter ( 8.3 ft.) .

Under these conditions it was not
surprising to find a seepage loss of
16 percent of inflow. Valuing irriga-
tion water at cost to the farmer ( the
most conservative method of valua-
tion at the present time ) , about $850
worth of water normally flows
through this section of the ditch. The
annual cost of seepage in this one -
fourth mile ditch section is, therefore,
about $135.

Lining Is Effective
At the other extreme is ditch 10.

The soil type, size of ditch and vol-
ume of water flowing through the
ditch are very similar to ditch 1. How-
ever, the seepage has been reduced
to 2.7 percent of inflow by the instal-
lation of a concrete lining. Since er-
rors in Sparling meters may be up to
2 percent of flow, it is possible that
this small indicated loss could have
been due to the inaccuracies of the
meters. The pattern of loss during
the course of this test indicates that
for all practical purposes on farmers'
ditches, the amount of water lost
through seepage in a properly in-
stalled concrete lining can be ignored.

(Please turn to Page 12)
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Let's Control MASTITIS
Prevention and
Treatment Needed

By V. H. Fisher

Of the 2.5 million dairy cows in
the United States, about one -fourth
are believed to have mastitis in some
degree.

By far the largest percentage of
these will have chronic streptococcal
mastitis. While this type of mastitis
is seldom as violent or dramatic in its
appearance as is the acute mastitis,
it is many times more costly to the
dairy industry.

Unlike acute mastitis, which is
ushered in with a fanfare of alarm-
ing symptoms, chronic mastitis usu-
ally has a very insidious course and
the infection may be active for weeks
or months before it is recognized. The
occasional visible flare -ups of chronic
infection are usually short -lived and
then simmer down to their regular
chronic stage, at which time it is fre-
quently incorrectly assumed the con-
dition has been corrected.

Destroys Tissues
Actually, from the time that the

organism becomes established in the
mammary tissue it is gradually but
persistently destroying the milk -se-
creting tissues of the udder and re-
placing them with scar tissue. Even-
tually, if this process is not checked,
the cow will become commercially
non -productive. All the while this
tissue change has been going on, the
cow has been a possible source of in-
fection to other animals in the herd.

The bacteria -causing mastitis can
gain entrance into the udder and pro-
duce the disease only through the
teat opening and teat canal. Condi-
tions which interfere with the proper
closing or cleaning of the teat open-
ing all favor the entrance of infection.
Hence, such things as warts, pox,'
chapped teats and injuries to the teats
are all predisposing factors. Many
authorities are of the opinion that
mastitis is always associated with in-
jury. All possibilities of udder injury
should be minimized.

Most spread of mastitis is associ-
ated with the act of milking. The milk
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Good Milking Practices
Milk cows in order of their classification.
Before milking each cow, wash udder and teats with an ap-
proved warm disinfectant solution. Use clean cloths or dis-
posable paper towels and change solution frequently.
Strip -cup test each quarter immediately before each milking.
Before putting machine on each cow, dip teat cups in clean
water, then in disinfectant solution. Use vacuum and pulsa-
tions recommendation of manufacturer.
After milking each cow, dip the ends of the teats in disinfectant
solution.

Good Management Practices
Feed cows properly and for moderate production.
Eliminate mechanical hazards that can cause udder injuries;
i. e., loose wire and rubbish in pastures and corral, high door
sills, slippery floors, and crowded stalls.
Keep barn and corrals clean and disinfect milking floor fre-
quently.
Thoroughly clean and disinfect all milking equipment immedi-
ately after each milking.
Feed calves pasteurized milk ; or, if raw milk is used, prevent
them from suckling each other.

from an infected cow is carried to the
teats of other cows on the hands or
equipment of the milker. Infection
can also be spread by other means,
such as unsanitary corrals and barns
and by flies.

The practice of feeding calves un-
sterilized milk from infected cows per-
mits them to infect one another's
mammary glands if allowed to suckle
one another. In this case the infec-
tion is usually not recognized until
the heifer freshens with mastitis.

To control mastitis it is necessary
to detect the infected animals in the
herd and to classify the cows and
handle the herd under a sound man-
agement and sanitary program. Many
of the infected animals do not con-
stantly show clear -cut evidence of in-
fection and hence it is necessary to
use special tests to pick out the in-
fected individuals. Laboratory tests
of the milk are the most comprehen-
sive methods of diagnosis, but are
not a necessity.

Regular use of the strip cup or sim-
ilar device immediately prior to each
milking, and recording of all positive
findings regardless of how mild they
may seem, will soon establish a pat-
tern of infection. These findings,
along with other available barn data,
such as frequent bromthymal blue
tests, udder examinations, and classi-
fications conducted by a veterinarian
will enable the herd owner to classify

his herd into three groups : Group I- --
Negative cows, free from evidence
of infection; Group. II Cows that
are suspicioned of infection; and
Group III -Positive cows known to
be infected.. The cows are then ar-
ranged and milked in this order, us-
ing the most approved sanitary pro-
cedures.

Treat Infected Animals
Treatment is given to all infected

and suspected animals. Those that
prove incurable are disposed of by
slaughter. The cows are not advanced
favorably from their original classifi-
cation as long as they remain in the
herd, regardless of the apparent re-
sponse to treatment. Strip -cup exam-
inations are made routinely at each
milking, and periodic chemical ( barn )
tests are made at regular intervals.

First -calf heifers are placed at the
head of Group I as they freshen unless
shown to be doubtful. All cows
dry at the time of the original classi-
fication are added to Group II upon
freshening, as are purchased addi-
tions.

The control of mastitis depends pri-
marily upon prevention rather than
treatment, but a combination of the
two usually gives excellent results.

V. H. Fisher is Assistant Animal
Pathologist.



Controlled Pollination
For Lettuce Improvement

Cross Pollination of Lettuce Flowers
Is Difficult and Complicated Process

By Robert E. Foster

In the irrigated valleys of Arizona
during the 1950 -51 season, 40,000
acres were planted to lettuce grown
for shipment throughout the United
States. This large acreage, coupled
with different growing seasons with-
in the state, requires specific improve-
ment in relation to seasonal differ-
ences.

Need Uniform Heads
Not only should a good strain of

lettuce produce a maximum number
of marketable heads per acre and
thus maintain high yield, but also it
should be so uniform that most of the
heads fall into the valuable four-
dozen - per - crate size classification.
Many quality characters also must
be retained and improved upon in
order to maintain Arizona's reputation
for shipping premium lettuce through-
out the country.

To expect single varieties or strains
to meet all such conditions seems to
be out of the question. Yet, progress
is being made to extend the seasonal
range of our more important types
through plant breeding.

Each of several plant- breeding tech-
niques may be used alone or together
with other techniques in the improve-
ment of lettuce varieties. Cross polli-
nations are made to combine desirable
characters of two or more individuals
and thus secure progeny more valu-
able than either parent. Crosses are
made between lettuce plants only
when desired results can be achieved
in no other way or when other tech-
niques are too tedious or time con-
suming.

Cross pollination of lettuce flowers
is complicated and rather difficult be-
cause of the peculiarities of flower
structure and of the reproductive
process. Lettuce bears its individual
flowers in clusters or "heads." Let-
tuce flowers, as seen by most people,
are actually these heads made up of

10 to 25 individual florets. Since the
heads are less than 1/4 inch in diam-
eter, individual florets are very small.
It is with the tiny florets that a plant
breeder must work. Each floret is a
perfect flower, bearing male organs
forming pollen, and a female structure
forming seeds after fertilization.

Heads and individual florets open
early in the morning and remain open
only one or two hours. Shortly after
opening, the style elongates pushing
the stigma upward through a tube
formed by five anthers. As the stigma
passes the anthers it picks up pollen
grains or male cells. Unless inter-
rupted, the pollination process is com-
plete. With this type of development,
lettuce flowers are normaly self- polli-
nated, although there is a chance for
cross -pollination after the stigma has
pushed above the anther tube.

This and subsequent stages in fer-
tilization of the ovule are very rapid.
In some cases the first stages of fer-
tilization have been observed only
three hours after flowers have opened.
The time available for the plant
breeder to work is much less, for he
must interrupt the normal self- polli-
nation sequence at the critical time
in order to make crosses.

The technique for making crosses
on lettuce flowers, briefly, is as fol-
lows: The plant serving as female
parent is prepared by trimming away
excess flower -heads and marking the
ones to be used. Immediately after
the stigma bearing "self" pollen is
pushed above the anther tube, it is
washed with a very fine stream of
water under low pressure.

All florets in a head are treated at
one time and care must be taken to
avoid injuring the female parts. The
operator must use some magnifying
device to be certain all pollen grains
are washed away. Water is then
blown from the florets and stigmas
are allowed to dry for a few minutes.
An open flower head from the plant
serving as male parent is then brushed
carefully over the washed florets to
deposit pollen grains on the clean

POLLEN

Vo (ING SEED
77 CIE

The lettuce flower is composed
of 10 to 25 individual florets col-
lectively known as flower heads.
This flower head is 1/ inch in diam-
eter.

stigmas. Treated heads are tagged
and protected from wind and insect
visitation until the seeds develop.

With moderate success, 5 to 10
seeds may be obtained from each
treated head. The entire process is
repeated subsequent mornings until
the desired amount of seed is ob-
tained.

All stocks in the University of Ari-
zona breeding program are carefully
tested, usually in comparison with
standard varieties and with parental
material. In this way new generations
can be evaluated, progress determined
and further selections made.

Growers Help
It is at this stage the plant breeder

calls upon leading growers, produc-
tion men and marketing experts from
within the industry for the benefit of
their experience and first -hand knowl-
edge of the industry's needs. Here,
as in many other University activities,
close cooperation stimulates a more
rapid and more accurate solution of
our important lettuce- breeding prob-
lems.

-Robert E. Foster is Associate
Horticulturist, University of Arizona
Vegetable Research Station.
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What About Those Neps?
By E. H. Pressley
and W. I. Thomas

Prior to Pearl Harbor, most of the
short staple cotton grown in Arizona
was marketed in Japan. With the
outbreak of war, this market was lost,
and our irrigated cotton was forced
into competition with rain -grown cot-
ton in the eastern markets.

At that time all of the Upland cot-
ton grown in Arizona was of the old
California type. The fiber was weak
and poor in spinning quality. .Et pro-
duced weak, rough yarns. For these
reasons irrigated cotton in general,
and Arizona cotton in particular, was
not in favor in Eastern mills.

There are differences in the nep-
ping tendencies of different varieties.
Fine fibers usually produce rough
yarns. This is particularly true when
accompanied by a high percentage of
immature fibers. The Acalas produce
finer fibers than most rain -grown cot-
tons, but are no more immature than
the average.

In the last few years new varieties
have been bred and introduced in all
irrigated areas. In Arizona both 44
and 28 have been more productive
than P 18 -C in practically all yield
tests conducted.

In four years of testing by the Ex-
periment Station of the University of
Arizona and the United States Field
Station at Sacaton, 44 and 28 out -
yielded P 18 -C by 5.1 and 12.8 per-
cent respectively. In addition, the
yarns produced were 10 percent
stronger and of better appearance.

Due to the increase in yarn strength
and to the better appearance of the
yarns produced, these varieties have
been received with considerable favor
in many Eastern mills, and sold at a
premium over P 18 -C during most of
the 1950 season.

There is danger of the more favor-
able position attained by these new
varieties being lost if they are not
properly handled in harvesting and
ginning. There are no neps in cotton
before it is removed from the boll.
They are put there either in the proc-
ess of picking if done mechanically,
or at the gin, and later in the spin-
ning mill. In general, the greater the
number of machines the cotton passes
through during the ginning and man-
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Top photo shows a large number of Neps or fibre entanglements
in cotton yarn. Yarn shown in the bottom photo has been carefully
processed so that it is relatively free of neps. (Photo by George Geyer.)

ufacturing processes, the greater the
number of neps found.

The only objection now raised
against the new Arizona varieties is
that of neps. To further improve
the state's position, it will be neces-
sary to harvest and gin cotton in the
very best manner possible.

Labor shortages probably will make
it necessary to machine harvest a
large percentage of the 1951 crop.
The utmost care should be taken in
machine operation so that the cotton
will reach the gins in the best possible
condition.

Experimental evidence indicates
that more neps are formed in the gin
stands than in the equipment used
for cleaning seed cotton. However,
no more cleaning should be done than
is necessary to secure good grades.

Ginning with stands in poor condition
and with tight seed rolls will result
in the formation of large numbers of
neps.

Arizona gins and ginners are capa-
ble of doing a good jab, provided the
cotton is not forced through at too
rapid a rate. Growers' insistence on
a quick return of trailers will result
in relatively poor ginning, and more
neps will be put into cotton which
at best will be neppy enough. This
will react further against Arizona cot-
ton in the Eastern mills.

Spinning tests conducted by the
Agronomy Department of the Uni-
versity of Arizona indicate very
clearly that the way in which cotton
is handled after picking largely deter-
mines the number of nens in the card

(Please turn to Page 12)



Organic Phosphorus
In Arizona Soils

The Second in a Series of Articles
About Phosphates in Arizona Soils

By W. H. Fuller

The presence of organic phosphorus
compounds in soils has been known
for some time. Organic phosphorus
is phosphorus in combination with tis-
sues ( and compounds ) of plants, ani-
mals and micro -organisms.

In view of the rather low organic
matter ( humus ) content of calcareous
Arizona soils, the presence of organic
phosphorus might be expected to be
negilible. Recently, however, an ap-
preciable portion of the phosphorus
found in water extracts and soil solu-
tions was shown to be organic. In
fact, the only phosphorus in the water
extracts of many cultivated soils ap-
peared in this form.

The importance of organic phos-
phorus for crop use has not been
fully evaluated, though it is known
that its availability to plants as such

is quite limited. Release of phos-
phorus from the organic form for
plant use is dependent upon the activ-
ity of micro -organisms.

Under favorable conditions, release
of phosphorus from organic sub-
stances takes place in soils rather
slowly, but continually, and in this
respect acts as a reservoir making
available phosphorus for plant use
throughout the growing season. Thus
organic phosphorus is of economic
importance in crop production.

Over twenty soils from the Salt
River and Santa Cruz Valleys were
selected for organic phosphorus stud-
ies. Analyses of seven representative
soils are shown in Table 1. An un-
expectedly high proportion of the to-
tal phosphorus was organic.

The percentage total phosphorus
that appears organic for all soils
ranges from 20 to 58 percent. Most
of the soils, however, have 25 to 35

Table 1. Organic Phosphorus Content of Some Calcareous Arizona Soils
(O -6 ").

Total Organic Total P Organic
Soil Phosphorus Phosphorus Organic P Carbon

Mohave Sandy Loam
Mohave Clay Loam
Gila Clay Loam
McClellan Loam
McClellan Clay Loam
Laveen Clay Loam
Pima Clay Loam
* Parts per million - ppm - may

4 places to the left.

ppm

459
732
760
416
690
896

1480
be converted

ppm` Percent

108
200
212
130
210
520
760

to percent by

24
27
28
31
30
58
51

moving the

Percent

0.43
0.59
0.41
0.63
0.66
1.44
2.50

decimal point

Table 2. Influence of Water Dilution on Solubility of Organic Phosphorus.

Soil: Water
Dilution

Mohave Sandy Mohave Clay
Loam Loam

ppm ppm

1:1
1:2
1:5
1:6
1:8
1:10

* ppm means parts per

0.22
0.39
0.44
0.64
1.00
1.02
million of soil.

0.31
0.56
0.86
0.88
1.05
1.08

McClellan
Loam 1

ppm

0.50
0.72
1.35
1.50
1.60
1.82

McClellan
Loam 2

ppm

0.31
0.51
1.08
1.19
1.33
1.49

percent of this phosphorus. The sub-
soils show about the same percentage
relationship, though the total amount
is much less.

Only four of the twenty soils were
found to contain more than 1 percent
carbon. ( Organic matter may be
found by multiplying carbon by 1.72
in the usual manner. ) According to
data in Table 1, those soils having
the greatest amount of organic car-
bon ( organic matter ) also have the
greatest amount of organic phosphor-
us. The organic phosphorus does not
always increase in absolute propor-
tion to the organic matter.

As previously mentioned, organic
phosphorus appears in the soil solu-
tion and in extracts of soils treated
with water. Studies show that the
organic phosphorus in soil solution
increases as the dilution of soil with
water increases.

The greater the saturation of the
soil with water, the greater will be
the total amount of organic phos-
phorus made soluble. This tendency
is shown by the figures in Table 2.
Three to four times the amount of
organic phosphorus was found in the
soil extract at a ratio of soil to water
of 1:10 as at the 1:1 ratio.

Additional amounts of water -sol-
uble organic phosphorus are removed
from soils by additional water extrac-
tions at a single soil to water ratio.
Thus a soil in the field can be ex-
pected to continue to release water -
soluble organic phosphorus for mi-
crobial decomposition and ultimate
plant use at each period of wetting
by irrigation, though the soil be com-
pletely dried between these periods.

Here again is exhibited the reser-
voir -like characteristic of the organic
phosphorus. Moreover, the ability
of the soil to replenish the phosphorus
in the soil solution as it is taken up
by plant roots may be readily pre-
dicted as a result of these findings.

All soils do not release phosphorus
to plants at the same rate. The rate
of release may be too slow in some
soils for maximum plant production
and satisfactory in others. Those soils
abundantly supplied with organic
phosphorus are least likely to release
phosphorus at a rate below that re-
quired for maximum crop growth.

Any practice that favors accumu-
lation of organic matter also favors
the accumulation of organic phos-
phorus. Organic phosphorus may best
be "built up" in a soil by the forma-
tion of organic matter as a result of
turning under crop residues.

W. H. Fuller is Associate Bio-
chemist.
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Performance Test Selects
Faster Gaining Cattle

There's a Difference in Ability
Of Calves to Gain Weight Quickly

By O. F. Pahnish

In the feed -lot performance testing
of prospective Hereford sires during
the past two years, the University of
Arizona has recorded appreciable dif-
ferences in individual gaining ability
and in feed utilization. Variations in
average daily gain, over a six -months
feeding period, have ranged from 2
pounds to 3.3 pounds. The differ-
ences in individual feed requirement
per 100 pounds of gain varied ap-
proximately 20 percent in each of the
two tests that have been completed.

The animals tested each year were
a select group picked from an ex-
perimental herd on the basis of breed-
ings, beef conformation and weaning
weight for age. Therefore, it is pos-
sible that animals selected at random
from a given herd might exhibit even
greater variations in rate of gain and
in efficiency of feed utilization.

The Arizona tests were conducted
as part of a national beef - cattle im-
provement program emphasizing
beef -cattle development through
breeding. This program was prompt-
ed by experimental evidence indi-
cating that growth rate or gaining
ability and other associated charac-
teristics are inherited.
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The United States Range Livestock
Experiment Station at Miles City,
Montana, has found, for example, that
approximately 72 percent of the vari-
ations in feed -lot gains are of hered-
itary origin. Further evidence, in-
cluding the results of type studies
made over a five -year period by the
University of Arizona, has shown
that the conformation of beef animals
is not indicative of the ability to make
rapid and efficient gains.

Recognition of the benefits that
might be derived from additional in-
vestigation, along the lines previously
described, has resulted in an expand-
ed beef -cattle improvement program.
This program now includes the agri-
cultural colleges and experiment sta-
tions of the North Central, Southern
and Western States.

Present investigations involve all of
the popular beef breeds. Attention
has been devoted to the evaluation of
breeding systems, to the improvement
of carcass quality and yield, and to
the development of methods by which
genetically superior breeding stock
may be selected.

The results of the investigations
will provide the breeders of pure-
bred cattle an opportunity to develop
breeding stock that will produce even
more efficiently than at present. Com-
mercial beef producers will benefit

E- A group of sire prospects at
the conclusion of a six -months per-
formance test in the feed lot.

through heavier market weights. Beef-

cattle feeders will be provided an op-
portunity for greater returns from
animals of desirable type that will
make higher average gains and con-
sume less feed per unit of gain.

The University of Arizona estab-
lished a breeding project under the
beef -cattle improvement program in
December, 1948. This project is de-
signed to provide data that will con-
tribute to the over -all program and
that will be of ultimate benefit to the
beef cattle breeders and feeders of
Arizona.

The participation of the Arizona
station in the breeding program was
dependent upon several major pre-
requisites. Beef cattle numbers that
would partially compensate for the
relatively slow rate of maturity and
reproduction were essential. Pure-
bred individuals of known breeding
were of great importance, and the
maintenance of the experimental herd
under Arizona range conditions was
highly desirable. Therefore, the par-
ticipation of the Arizona institution
was dependent upon cooperation with
a private concern.

The Chiricahua Ranches Company
of Sonoita, Arizona, generously of-
fered the use of a purebred herd and
maintenance facilities to which the
experimental program could be adapt-
ed. A long -term project was begun,
and data has been accumulated over
a period of two years. Definite ex-
perimental procedures were made by
the Animal Husbandry Department
in 1948, and these procedures have
been continued since that time.

A Basis for Culling
Weights and conformation scores

were initially assigned all individuals
in the four -sire herd. The birth dates
of all calves are recorded. These data
combined with weaning weights and
conformation scores provide a basis
for culling the cow herd.

Individual weaning weights and
conformation scores of all heifer
calves, combined with additional
weights and scores recorded for each
animal at 18 months of age, serve as
a basis for selecting female replace-
ment stock.

Replacement sires are selected on
the basis of individual weaning rec-
ords, combined with the results of a
six -months feed -lot performance test.

(Please turn to Page 12)



Daily (Except Sunday)
KRUX, Glendale, 6:55 a.m. -Farm

Front-Maricopa County Exten-
sion Agent.

Sundays
KOY, Phoenix, 9:05 a.m.-Demonstra-

tion Garden ( County Agent)
Program.

Wednesdays
KYUM, Yuma, 6:45 a.m. Yuma

County Agricultural Extension
Service Radio Program.

Fridays
KCKY, Coolidge - Casa Grande, 4:30

p.m.-Pinal County Farm and
Home Program.

Saturdays
KGLU, Safford, 11:30 a.m.-Step-

ping Along with the Agricultural
Extension Service.

Mondays, Wednesdays and Fridays
KGPH, Flagstaff, 12:45 p.m. County

Agent Program.

Second Monday of Each Month
KCLF, Clifton, 10:15 a.m. The

Homemakers' Program.

Here are new circulars and bulle-
tins available without cost from your
County Agricultural Agent's office:

Agricultural Extension Service
Color in Your Hands, Circular 178.
4 -H Activities Make Your Club

Work Sparkle, Circular 187.
Grasshopper Control on Arizona

Ranges, Circular 188.
Control Grasshoppers on Crop

Land, Circular 189.

Experiment Station
General Bulletins

No. 234 -Cotton Fertilization.
No. 235 Cotton Cultivation with

Tractors.

Technical Bulletins
No. 122 Absorption of Gypsum by

Semi -Arid Soils.

Seepage Losses
In Farm Ditches

(From Page 6)
On four ditches, the seepage loss

amounts to less than 4 percent of in-
flow per quarter mile. If the same
volume of water were carried in these
ditches as in number 1, the annual
seepage loss per one -fourth mile
would amount to less than $34, com-
pared with the $135 in ditch num-
ber 1. The majority of the ditches in
the Salt River Valley undoubtedly
would fall between these two ex-
tremes.

Every farmer has to determine at
just what point between these two
extremes seepage -control measures
become economically feasible. A sys-
tematic method of arriving at this
point is included in a manuscript en-
titled "Management of Field Margins
on Arizona Irrigated Farms," pro-
posed for publication by the Univer-
sity of Arizona later this year.

-Rex D. Rehnberg is Assistant
Agricultural Economist.

Performance Test
Selects Beef Cattle

(From Page 11)

At the present time two bulls that
were so selected are in use in the
purebred herd.

A breeding program, of the type
described, is essentially a long -term
proposition, as the procedures must
be evaluated in terms of the progress
evidenced by each succeeding live-
stock generation. However, data ac-
cumulated by various experiment
stations over a period of years pro-
vide evidence to justify a long -range
beef cattle breeding program.

O. F. Pahnish is Assistant Ani-
mal Husbandman.

What About Those Neps?
(From Page 9)

web and the yarn appearance. The
following table shows that the num-
ber of neps i r 100 square inches of
card web increased from 6 for hand -
ginned samples to 64 for commercially
ginned samples where lint cleaners
were used. The yarn appearance in-
dex decreased from 123 to 85. One
hundred is average. ( See table be-
low.)

As long as the present cotton short-
age exists, Arizona growers may be
able to sell to fair advantage regard-
less of neps. However, this condition
may change in the future, and we will
again face keen competition with Del-
ta cotton. If we are still throwing

the maximum number of neps into
our cotton when that time arrives,
we will either not be able to sell at
all, or will have to take the old dis-
count again.

Irrigated cottons now have the ad-
vantage of greater yarn strength over
most rain -grown varieties. If by
breeding and careful harvesting and
ginning, we can improve our position
a little more from the standpoint of
yarn appearance, we should be able
to sell at a premium at all times.

E. H. Pressley is Associate Plant
Breeder; W. I. Thomas is Assistant
Agronomist.

Results From Spinning Tests

Experimental

Type of Ginning

Commercial

Nep count in 100 .
sq. in. card web

Hand
25 -Saw

Gin

No.1 No.2 No.2
Without Without With

Lint Lint Lint
Cleaner Cleaner Cleaner

6 22 24 3'7 64

Yarn Appearance
Index 100 is average 123 100 94 93 85
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