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Change is Key to Agriculture's Future

There are many ways in which we
see change taking place among our
agricultural producers. We feel that
growers are developing new attitudes
concerning their relationships with
their community, with their urban
neighbors and with the relative im-
portance they attach to production of

agricultural products as compared
with the application of management
and marketing skills to their total
operation.

There was at one time a direct re-
lationship between production on the
farm and the level of living at which
the farm family wanted to live. And,
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when the grower and his family
wanted to improve the family level
of living they simply increased the
productive output of the farm. There-
fore in his mind the grower linked his
family's welfare to the farm's level of
productivity.

In today's market that linkage be-
tween his family welfare and pro-
duction is no longer simple to recog-
nize, nor is it always there.

What is there is the growing real-
ization of the need for better man-
agement alternatives, planning, and
decision -making capabilities.

Growers ask for more information
to help them in the marketing of their
products.

Growers are asking for help in 4
ating demand for their products, aná
then marketing the products at a
price where he can realize a reason-
able profit.

We need to continue to improve
production technology, but as a part-
ner in the development of better pro-
motion and marketing techniques.

We at the College of Agriculture
continue to work tirelessly to deter-
mine the situation and need of the
complex production - marketing - con-
sumption cycle as it relates to the
Arizona agricultural producer. As
soon as such new knowledge is avail-
able we shall continue to make it
readily available to the producer as
we have been doing in the many dec-
ades in our past.

2416LJIde-e4ot 7-fritevt64,

Harold E. Myers, Dean
College of Agriculture, and
School of Home Econorlio



The unraveling of cause and effect
relationships is a complex business,

etimes hopelessly so. The ascrip-
of monolithic causes to any but

the most simple of effects could well
be considered suspect. So it is with
the sudden burgeoning of the popu-
lation aged 50 years and over. Very
likely our advanced medical tech-
nology could be identified as one of
the multiple determinants, but there
surely are others.

Robert Siegel estimates that in the
United States there are about 44 mil-
lion people fifty years of age and
older, ten million more than in 1950.'
In a society which more -or -less en-
forces compulsive retirement at an age
so far removed from death as to be
characterized as just out of middle
age, and one whose norms operate to
keep the parental and grandparental
generations separated physically, psy-
chologically, and economically, the
problem of housing for the elderly be-
comes the concern of almost everyone
sooner or later.

The complex nature of human be-
ings and the tremendous gamut of in-
fluences which affect their life styles
and economic positions, have rendered
all social engineering attempts to cope

h the problem, less than adequate.
e of the attempted solutions to the

housing problem of the elderly is what
Siegel refers to as ". . . segregation
based on your birthday" the re-
tirement community.2 He goes on to
say: "Whole cities have sprung up,
where thousands of citizens are of-
fered a never -known -before package
of stimulating play and indepen-
dence. For many, these cities will
make retirement not something to
dread but something to anticipate. "3

The attractions of the retirement
community do not appeal to everyone,
however. Bultena and Wood who
made a study of retirement commun-
ities in Arizona, write:

Widely divergent views prevail as
to the desirability of older persons
segregating themselves in planned re-
tirement communities. These places
have been criticized as unnatural and
stultifying enviroments as well as her-
alded as offering an exciting new
concept in meeting the needs of the
aged. Residents of retirement com-
munities have been pictured as bored
and disillusioned persons who had

o f essor of Home Economics.

Retirement Cornniunities

are not for Everybody

by Victor A. Christopherson

shallow lives dominated by a hedo-
nistic pursuit of happiness.4

Siegel also indicates a controversial
side to the appeal of the retirement
community. "Promoted under the
banners of providing a new way of
life, the community actually offers a
new way of dying. "5 Siegel quotes
Dr. Paul Starr, Emeritus Professor of
Medicine at the University of Southern
California, who says, "... it is detri-
mental to incarcerate the elderly with
their own generation. "6 In short, re-
tirement communities engender mixed
feelings.

One of the sources of difficulty
probably is to think of the retirement
community simply as a housing ar-
rangement, e.g., dimensions, design,
and materials. As Edward H. Hoban,
as cited by James A. Peterson says:

There is no such thing in today's
cities as dwellings that constitute ade-
quate housing in themselves. Only
when a pattern of various services for

health, safety education, recreation
and so forth is laid over the fabric of
the land and buildings is there created
the garment of good environment
which we call housing in the fullest
sense.'

It appears to be the case that much
of the disenchantment some residents
and former residents feel for retire-
ment communities might be laid at the
feet of the developer who overlooked
this intricate network of services that
can change a cluster of houses into a
viable human community.

Lest the evidence seems to be
aligned against the retirement com-
munity, Bultena and Wood in a com-
parison of the inhabitants of retire-
ment communities and non -retirement
communities in Arizona, found that:

Aged migrants to retirement com-
munities were found to have higher
morale than those selecting regular or
age -integrated communities in Ari-

(Turn to Next Page)

Table 1

The Ten Most Desirable Characteristics of Retirement Communities
in Rank Order Designated by Males

Males (N = 44)
RankCharacteristic

and Females

Females (N =110)
Rank

The ease with which new friends
are made ( 1) 30 ( 2) 29
The recreational facilities ( 2) 26 ( 7) 19
The people are of one's own age ( 3) 25 ( 6) 23
The abundance of social activity ( 4) 20 ( 1) 32
The attractive surroundings
(environment) ( 5) 15 ( 3) 28
The proximity to church and
shopping facilities ( 6) 11 ( 8) 15
The fact that there are no children
around ( 7) 10 ( 9) 7
The economical way of life ( 8) 9 (10) 5
The many opportunities to gain new
interests ( 9) 7 ( 5) 24
The safety (protection, lack of
crime or violence) (10) 6 ( 4) 25

3



Retirememt
Community

zona. This difference can be attrib-
uted in part to the differential char-
acteristics of persons settling in these
two types of communities. Those in
the retirement communities were
drawn, to a greater extent than those
in regular communities, from the
higher socio- economic segments of the
aged population, and more often per-
ceived themselves in good or very
good health.

The structural features of these two
types of communities also are im-
portant to the morale of their resi-
dents. The retirement community,
with its greater opportunities for
friendship interaction growing out of
age -grading, and the functions it per-
forms as a supportive reference group
for leisure- oriented life styles, is found
to provide an environment conducive
to the adaption of its residents to the
retirement role.8

While retirement communities do
not appear to be the final answer for
all of the elderly at this time, they are
apparently here to stay, and as the
formula for successful communities
becomes better known and more wide-
ly applied, the housing likely will draw
large percentages of those eligible.
Peterson offers some thoughts on the
etiology of the most impressive de-
velopment in housing in recent times.

The relative popularity of age- segre-
gated housing can be attributed in
part to a change in the concept of
retirement. Previously, retirement
was, for the most part, an involuntary

action resulting from the inability to
continue effectively in the work role.
Added to the problems of forced in-
activity was the congruent loss of in-
come and the subsequent constric-
tion of a standard of living. But this
has, and continues to change. Or-
ganizationally imposed pension sys-
tems, consistent lower age for re-
tirement have enabled many persons
to redefine retirement as a desirable
state. When individuals can view
their later years assured of a steady
income, they can begin to rationalize
the retirement experience and look
forward to a number of years in
which they can do as they please.
This attitude represents the begin-
ning of a redefinition of retirement as
desirable and an opportunity, rather
than as an inevitable superannuation
with consequent loss of status. It al-
lows the individual to look forward
and to plan for the special status of
the retiree . . . This attitude is re-
inforced by new definitions of free
time or leisure at the summum bonum
of life.9

It is apparent from records and
studies that some older people choose
retirement communities and stay; oth-
ers move out. Others, still, choose
not to live in such a community, and
others would live there if their in-
comes permitted. All of these, how-
ever, have ideas about and attitudes
toward these age- segregated housing
communities. A study was under-
taken in the summer and fall of 1969
to assess the attitudes toward retire-
ment communities of a sample of sub-
scribers to a publication entitled Your
Digest* which is addressed to the re-

Table 2
The Ten Most Undesirable Characteristics of Retirement Com-

munities in Rank Order Designated by Males and Females
Males (N=44) Females (N =110)

Characteristic Rank % Rank
The emphasis among residents on
their health problems (1) 21 (8) 12
The high cost (2) 16 (2) 24
The lack of medical facilities (3) 12 (6) 17
The isolation from other age groups (4) 11 (3) 21
The lack of privacy (5) 8 ( 9) 7
The lack of adequate transportation (6) 7 ( 7) 15
The sameness or lack of variety in
housing (6) 7 ( 4) 20
The isolation from former friends
and relatives (7) 6 ( 1) 26
The poor shopping facilities (7) 6 ( 5) 18
The over emphasis on group activity (7) 6 (10) 4
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tirement -age population of the state
of Arizona.

PROCEDURE : A questionnaire
sent to three hundred persons selec
in random fashion from a directory
compiled by the Co- operative Exten-
sion staff in Home Economics at the
University of Arizona. The directory
is used to send a monthly newsletter
to the retirement -age population over
the entire State. Approximately three
thousand copies are sent out.

While this procedure did not yield
a random -type sample, the represent-
ativeness of the contacts was judged
to be indicative. Forty -four males
and one -hundred and ten females re-
turned completed questionnaires by
an arbitrary cut -off date.

DISCUSSION: Seventy -five per cent
of the males and forty -five per cent of
the females lived in retirement corn -
munities. The age distribution re-
flected the longivity patterns charac-
teristic of the sexes. The female ages
were bimodal with 29 per cent falling
at both ends; i.e. age 50 -60 and over
70 years. This pattern would seem to
emphasize the tendency for women to
become widows at the younger age
and to live on into the advanced age
group.

The majority of the males fell
the 60 -70 age group, and the majo
of both males and females had reside('
in Arizona more than five years. The
percentage of males living with spouse
as opposed to living alone or with
others was approximately twice that
of the females; i.e., 89 per cent and
44 per cent respectively.

With regard to pre -retirement oc-
cupational status, the distribution of
males was as follows: Professional,
32 per cent; manager or entrepreneur,
9 per cent; Sales or white collar, 45
per cent; military, 2 per cent; and blue
collar, 14 per cent. Thirty -two per
cent of the females were represented
in the categories with professional and
sales or white collar reflecting the
highest percentages, 19 and 13 re-
spectively. Sixty -eight per cent listed
no occupation. The majority of both
sexes lived in single -unit dwellings,
and the majority also owned or were
buying their homes.

All respondents were asked to list
the three most desirable characteris-
tics of retirement communities. No
attempt was made to separate the age -
segregated residents from those who
preferred or had to settle for other
types of housing arrangements. Tlik



were also asked to list the three least
desirable characteristics. The char-
acteristics, both positive and negative,

(,
re ranked from one to ten in order
the frequency with which they

were mentioned for both males and
females.

On the part of the males, of the ten
most frequently mentioned character-
istics, four were definitely of a social
nature, and, more -over, appear as the
first four ranked items. Some inter-
esting differences appeared between
males and females in terms of their
rankings. It would be interesting to
know the extent to which these dif-
ferences are genuinely characteristic
of the sexes in terms of their attitudes
toward retirement communities. The
females tended to respond more pos-
itively to the attractiveness of the sur-
roundings and were more impressed
by the safety features of the commun-
ities. Both males and females were
in agreement, apparently, that the
economy of the retirement community
is not one of its most attractive fea-
tures. This would seem to indicate
the need for a fairly wide range of
prices with regard to housing in these
communities. The notion that all the
people who live in these age- segre-
gated societies are affluent, is appar-

ly a rather thin myth. In a sense
undesirable characteristics could

be considered the converse of the
others, at any rate, as seen in Table 2
below, the high cost is ranked number
two by both males and females.

As with the desirable characteristics
some interesting differences were re-
flected between the sexes. The same
quality or characteristic was often per-

Characteristics of Retirement
or Unsatisfactory

Characteristic

ceived differently by different people.
Some enjoy the peace, communality
of interests, similarity of circumstan-
ces, availability of organized social
activities, and so on, while others
see these same qualities in a negative
light. A considerable number, both
males and females, identified the
health area as a significant problem
which retirement communities had not
solved adequately. Many, also, char-
acterized retirement communities as
undesirable because of the constant
preoccupation of the residents with
their health problems. The separa-
tion from friends and families was per-
ceived as an undesirable situation by
many. Of course, it could be argued
that this type of segregation is one of
the pre- conditions of living in such a
community.

Those who actually lived in a re-
tirement community at the time of the
study were asked to designate the
characteristics of retirement communi-
ties that were satisfactory or unsatis-
factory. They did this by means of a
check -list rather than open -end re-
sponses. The majority of the responses
for both males and females appear in
the satisfactory columns. Apparently,
those who actually reside in the corn -
munities have made a satisfactory ad-
justment to most of the conditions.
The individuals who might be ex-
pected to contribute more substan-
tially to the unsatisfactory columns,
apparently either move back into non-
segregated communities, or they never
try the retirement communities in the
first place.

In summary, it appears that the
technology which is involved in de-

veloping housing communities must
be based on firm grounding in the
understanding of the general and spe-
cial human needs of the retirement -
age population. Health -care provi-
sions must be improved, transporta-
tion to services and cities must be
made more readily available, and
greater opportunity for solitude and
privacy must be included. Recrea-
tion appears to be adequate, but as
the respondents indicated in many
ways, there is more to life after re-
tirement than the constant pursuit of
pleasure, and one neglected area is
still the relative lack of opportunity to
fill useful roles that are self- satisfying
and perceived as useful by mankind.

Notes
* The investigation upon which this study
was based was supported in part by a re-
search grant awarded by The University of
Arizona Alumni Association, and in part by
The Agricultural Experiment Station, The
University of Arizona, Tucson, Arizona.
Robert Siegel, "The Pros and Cons of Re-
tirement Cities," House Beautiful, October,
1964, p. 216.

2 Ibid.
3 Ibid.
4 Gordon L. Bultena and Vivian Wood, "The
American Retirement Community: Bane or
Blessing ? ", Journal of Gerontology, April,
1969, p. 209.

5 Siegel, Ibid., p. 248.
6 Siegel, Ibid.
7 James A. Peterson, with Theodore Hadwen
and Aile E. Larson, "A Time for Work, A
Time for Leisure: A Study of Retirement
Community In- Movers," Univ ersity of
Southern California, Gerontology Center,
1966, p. 117.

8 Bultena and Wood, Ibid., p. 216.
9 Peterson, Ibid., p. 13.
ì Your Digest is a gerontologically oriented
newsletter published jointly by The Co-
operative Extension Service, The University
of Arizona and The United States Depart-
ment of Agriculture.

Table 3
Communities Designated by Male and Female Residents as Satisfactory

Males (N=31)
Satisfactory Unsatisfactory
No. % No. %

Females (N=52)
Satisfactory Unsatisfactory

No. %No.
Housing costs 30 68 1 2 40 36 8 7

Design
Room size 28 64 3 7 48 44 2 2
Kitchen arrangement 27 61 4 9 45 41 4 4

Hall width 30 68 1 2 43 39 4 4
Appliance and other work hts. 28 64 3 7 45 41 2 2
Other 28 75 3 7 45 41

Opportunities to make friends 29 66 2 5 52 47

Recreation facilities 29 66 2 5 52 47

Isolation from other age groups 29 66 2 5 40 36 9 8

Landscape design 29 66 2 5 51 46
Privacy 29 66 2 5 44 40 3 3
Transportation

Within community 23 52 8 38 35 9 8
To nearby city 20 45 11 25 29 26 17 15

Arrangements for pets 25 57 3 7 27 25 7 64er 3 7 14 13 5 5
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BARLEY...

Dates and rates of planting are im-
portant because of their effects on the
growth and development of all agri-
cultural plants. Knowledge of the op-
timum date and rate of seeding spe-
cific crops is essential for maximum
production of high quality plant pro-
ducts. Most spring barley grown un-
der irrigation in the United States is
planted in March or April and is
harvested in July or August. In Ari-
zona, barley is planted in November
or December and harvested in May or
June of the following year. Since
dates and rates of planting spring bar-
ley in the southwestern United States
differ from those normally used for
this crop, these studies were under-
taken to determine optimum dates and
rates of planting spring barley grown
under irrigation in Arizona.

Dates & Rates of Planting
by A. D. Day and

R. K. Thompson

Materials and Methods
In 1961 and 1962, Harlan barley was

seeded on four dates ( September, Oc-
tober, November, December ) and at
three rates ( 35, 60, 100 lb. /acre) .

From 1962 through 1965, Arivat barley
was seeded on three dates ( November,
December, January ) and at six rates
( 10, 20, 40, 60, 80, 110 lb. /acre).
Similar cultural practices were fol-
lowed for both varieties ( cultivars ) .

Plantings were made in a moist seed-
bed. The experimental designs were
split -plots with dates as main plots
and rates as sub -plots with four repli-
cations. Plot size was 6 ft. wide and
25 ft. long. Yield data were obtained
from 24 sq. ft. Number of days from
planting to maturity ( Maturity 14%
moisture in grain ), plant height at
maturity ( plant height = distance

Average grain yield, volume weight, number
and weight of 1,000 seeds from the Harlan
ments grown at Mesa, Arizona in 1961 and
Planting date Planting rate

(lb /acre) Grain yield Vol

September 35 3130 abcd*
60 2711 d

100 2748 cd

October 35 2966 bed
60 3239 abcd

100 3112 abed

November 35 3367 abed
60 3603 ab

100 3385 abed

December 35 3676 ab

C.V. (%)

60 3749 a
100 3476 abc

from ground level to tip of spike, ex-
cluding awns ), and lodging at matur-
ity ( percentage of plants broken or
bent 45° or more) were recorded.
Sub -samples of 4 sq. ft. were taken
from each plot and yield component
determinations (heads per unit area,
seeds per head, seed weight) were
made. All data were analyzed using
the standard analysis of variance and
means were compared using Duncan's
multiple range test. These experi-
ments were conducted on the Mesa
Experiment Station.

November and December
Plantings Best for Harlan

September and October pianti g'
Agronomist and Research Associate in
Agronomy, Arizona Agr. Exp. Sta., Uni-
versity of Arizona, Tucson, Arizona, re-
spectively.

Table 1
of heads in four square feet, number of seeds per head,

Barley Date of Planting and Rate of Planting Experi-
1962.

lume weight
(lb/bu)
47.5 ab
46.8 ab
47.8 ab
47.1 ab
47.1 ab
45.9 b
48.4 ab
48.5 a
48.1 ab
46.6 ab
46.8 ab
46.5 ab

Number of Number of
heads in seeds per
4 sq. ft. head

Seed
weight

(g /1,000)
168 be 41 a 41.9 def
158 be 36 ab 42.5 cde
163 be 34 ab 41.2 fg
192 ab 30 b 45.3 a
195 ab 31 b 43.7 b
215 a 30 b 42.3 cde
139 c 36 ab 43.2 be
168 be 35 ab 42.7 bcd
174 be 36 ab 41.6 of
152 c 36 ab 42.3 cde
139 c 34 ab 40.7 g
160 be 34 ab 41.0 fg

10.36 3.43 11.02 12.61

o Means followed by the same letter are not different at the 5% level of significance.

6
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dates for Harlan barley were too early
for maximum grain production ( Table
1) . The relatively low yields from the

tember and October plantings
re attributed to a high incidence of

yellow dwarf and severe lodging. In
the November and December plant-
ings, the 35 -, 60 -, and 100 -lb per acre
rates of seeding produced similar grain
yields.

Similar Grain Volume Weights
for Harlan

With two exceptions, grain volume
weights were essentially the same for
all planting dates and rates ( Table 1) .
The October planting date produced
more heads per unit area and fewer
seeds per head than other dates. Seed
weight was generally lower for the
higher seeding rates for all planting
dates. The September planting date
required the greatest number of days
from planting to maturity, followed by
the October, November, and Decem-
ber dates, in decreasing order. Each
delay in planting date resulted in
shorter plants and less lodging.

November Plantings Best
for Arivat

Arivat barley plants produced high-
grain yields from the November

'Panting date, except for the 110 -lb.
planting rate ( Table 2) . The lower

grain yield from the high seeding rate
was due to more lodging and fewer
seeds per head. In general, each de-
lay in planting date, for any given
planting rate, resulted in a lower
yield. For both December and Jan-
uary planting dates the higher plant-
ing rates produced highest yields, be-
cause of more heads per unit area.
Grain volume weights were highest
from the November planting date. In-
creased seeding rates for the Novem-
ber planting date resulted in decreased
grain volume weights. However, in-
creased seeding rates for the Decem-
ber and January planting dates pro-
duced higher volume weights. With
the exception of the 110 -lb seeding
rate in January, for each planting date,
each increased seeding rate resulted
in more heads per unit area. High
rates of seeding resulted in fewer
seeds per head for all dates of plant-
ing. The November planting date
produced barley with higher seed
weight than the December date, for
all planting rates.

In general, as the planting date was
delayed and the planting rate was in-
creased, the number of days to matur-
ity decreased. Likewise, each delay
in planting date resulted in shorter
plants for any given planting rate.
Low planting rates resulted in taller
plants in November plantings and
shorter plants in January plantings.

Each increase in planting rate for each
planting date increased lodging, with
the most lodging in the higher seeding
rates of the November plantings.

Increase Seeding Rate for
Late Plantings

As the date of seeding is delayed
beyond the optimum for grain pro-
duction, the rate of seeding should be
increased regardless of how the crop
is to be used. This is because later -
planted grain has a shorter vegetative
period in which to tiller and develop
roots. Varieties differ in growth and
maturity. Thus, the planting date
and rate should be adjusted to the
variety that is to be grown. Lodging
is one of the most serious problems
in small grain production in Arizona.
The severity of this problem is con-
ditioned by management practices and
environment.

Early Planting Saves Water
Usually, when barley is planted in

November, rather than October, one
irrigation is eliminated because the
first post -planting irrigation can be
delayed until early March with a
minimum of tillering retardation. In
years of little or no winter rains irri-
gation in February may be necessary.
On the other hand, if planting is de-
layed until January, one additional

(Turn to Page 16)

Table 2
Average grain yield, volume weight, number of heads in four square feet, number of seeds per head,
and weight of 1,000 seeds from the Arivat Barley Date of Planting and Rate of Planting Experi-
ments grown at Mesa, Arizona from 1962 through 1965.
Planting date Planting rate Number of Number of Seed

(lb /acre) Grain yield Volume weight heads in seeds per weight
(lb /acre) (lb /bu) 4 sq. ft. head (g /1,000)

November

December

January

C.V. (%)

10 4630 a* 47.6 a
20 4540 a 47.3 be
40 4449 a 47.4 b
60 4358 ab 47.3 be
80 4403 ab 47.3 be

110 3995 cd 46.9 d
10 3132 hi 44.9 1
20 3450 fg 45.7 j
40 3677 de 45.6 j
60 3813 de 46.0 h
80 3904 cde 46.6 f

110 4131 be 46.7 e
10 2451 j 44.6 m
20 2814 i 45.2 k
40 3268 gh 45.9 i
60 3405 fg 46.2 g
80 3632 ef 46.6 f

110 3450 fg 46.6 f
6.17 0.91

112 efg 41 a 42.3 a
119 ef 39 abc 40.7 cd
122 de 35 de 40.8 c
137 be 36 bcd 40.7 cd
153 a 31 fg 41.4 b
157 a 28 gh 42.1 a
96 h 36 bcd 40.5 de

105 gh 35 de 38.1 i
108 fg 36 bed 38.8 h
121 de 32 ef 40.2 ef
147 ab 29 gh 40.2 ef
151 a 27 hi 40.2 ef
68 j 37 bed 39.4 g
94 hi 40 ab 40.6 cd

111 efg 35 de 41.4 b
118 ef 30 fgh 40.5 de
135 be 29 gh 41.4 b
133 cd 25 i 40.5 de
8.33 8.74 1.94

lieans followed by the same letter are not different at the 5% level of significance.
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Efficient Lettuce Production

Efficient production of quality head
lettuce results from the proper man-
agement of many cultural practices.
Some of these practices are readily
controlled by the grower while others
are controlled with difficulty. Nitro-
gen fertilization is not only a practice
that may have a remarkable effect on
the growth of lettuce, but one over
which the grower has a great deal of
control. Nevertheless, this control is
not often exercised by the grower. It
is probable that more fertilizer is ap-
plied to lettuce in Arizona than any
other vegetable crop. However, let-
tuce removes smaller amounts of nu-
trients from the soil than many of the
other vegetable crops. Under the
conditions found in Arizona, growers
use more nitrogen fertilizer than any
other single element or combination
of fertilizer elements in the produc-
tion of lettuce. Its use, however, is
more of a habit than an understood
procedure. An understanding of the
growth pattern of the lettuce plant
and the ways in which nitrogen ferti-
lizer affects this growth pattern has
been evaluated through a plant tissue
analysis program.

The University of Arizona, in co-
operation with Bruce Church Co.,
Yuma, has just completed a five -year
research project in which the effects
of nitrogen fertilizer sources, rates,
and timing of applications on the
yield, quality, shipping and storing
qualities of head lettuce were studied.
Attempts were made to keep all cul-
tural practices, except fertilizer appli-
cations, on a commercial basis. Tissue

8

Demands Ci itical
Fertilizer Management

by B. R. Gardner & W. D. Pew'

and soil analyses were used to evalu-
ate the influence of the various nitro-
gen treatments on the lettuce plants.
Both fall and spring lettuce crops
were studied.

Temperature has a marked effect
on the growth rate of the lettuce
plant. This is particularly evident in
areas where lettuce is grown from
early fall until late spring. For ex-
ample, in the Yuma area, lettuce
which is planted in late September
requires about 90 days from planting
time to harvest, while lettuce planted
in mid - November takes about 125
days to reach harvest maturity. For
ease of discussion we have designated
the growth period from germination
until the cap leaves begin to fold and
form a small head as the vegetative
stage; and the growth period from
folding until harvest as the heading
stage. The duration of the vegetative
stage was found to average 56 days

B. R. Gardner is an agricultural chemist at
the University of Arizona's branch Agricul-
tural Experiment Station in Yuma.
W. D. Pew is superintendent of UA's branch
Agricultural Experiment Station near Mesa.

for the September planted lettuce
compared to 95 days for the Novem-
ber planted crop. The difference was
attributed primarily to the differences
in soil and in temperatures during the
cooler mid- winter months. The head-
ing period for fall lettuce occurs dur-
ing a transition from warm tempera-
tures and growth rate to colder tem-
peratures and a slower growth rat
and has taken an average of 34 da
On the other hand the heading period

from spring lettuce, which occurs dur-
ing the warming trend of late spring
resulting in a very rapid growth rate,
takes an average of only 28 days.

It was determined that about 80
percent of the total dry weight of the
lettuce plant is produced during the
heading period and hence about 80
percent of the nitrogen is absorbed
during the same period. Thus, nitro-
gen fertilizer applied in the nitrate
form at planting time is extremely sus-
ceptible to loss by leaching. If other
forms of nitrogen are used, they too
may be converted to the nitrate form
and lost before they can be used by
the plants. Consequently, large ap-
plications of nitrogen fertilizer at, or
near, planting may be lost prior to the
time the demand for nutrients be-
comes greatest. This suggests that the
most efficient program would include
smaller applications of fertilizer dur-
ing the vegetative growth with large
enough side dressing applications just
prior to the heading period to insure
adequate nitrogen supplies for the
rapid plant growth during head for,
mation.



During periods of low temperatures
it is common for growers to attempt
to increase the rate of growth by nitro -

fertilizer applications. Results
ve indicated that when the growth

rate of lettuce plant is limited due to
told weather mean temperature of
55° F. or lower neither the source
of nitrogen fertilizer nor the amount
applied increases the rate of growth.
Since the vegetative growth period is
longer because of cold weather for
the spring crop, nitrogen that is ap-
plied early is subject to losses by
leaching for an extended period of
time.

Yet, in order to insure a quality
product, adequate amounts of nitro-
gen must be available to the lettuce
plant throughout the growing season.
To determine this, the amount of ni-
trate nitrogen found in the midribs of
the wrapper leaves has been found
to satisfactorily indicate the nitrogen
level in the plant and can be used to
aid in developing an efficient nitro-
gen fertilizer program. And, if plant
analyses are used properly, nitrogen
deficiencies can be averted and un-
necessary fertilizer use avoided.

The effects of nitrogen deficiencies
on the lettuce plant at different stages

growth were evident. The lettuce
eiving adequate nitrogen through-

out the season was normal in all visible
respects, while the one allowed to be-
come nitrogen deficient during the
vegetative stage of growth showed a
reduced growth rate and maturity
was delayed. Plants in commercial
fields responding in this manner could
create serious problems in planning
the harvest and marketing of the let-
tuce. In this connection, the mini-
mum nitrate level in the petiole should
be 8000 ppm to maintain good growth.
However, this may be too low if the
plants are in the heading stage and
temperatures are 55° F. and below.
With this in mind, it would be wise
for the grower to maintain a slightly
higher level particularly when these
conditions are likely to occur. Like-
wise, a lettuce plant will show a defi-
nite deficiency when the nitrate level
is at 5000 parts and below. Lettuce
allowed to become deficient during
the heading period resulted in heads
that were small in size, very hard, and
considered unmarketable. Subsequent
applications of nitrogen had very little
effect other than to "green up" these

lants. This indicates that the head-
( g stage is critical and that adequate

In the top photo the head of lettuce on the right demonstrates a head which was
adequately supplied with nitrogen. The other head of lettuce on the left, however,
demonstrates a deficiency of nitrogen during heading.
In the bottom photo the effects of nitrogen during heading is shown in the head at right
while the effects of early growth is shown in the head at left.

supplies of nitrogen must be available
to the plant prior to this time. Appli-
cations must be timed to prevent nitro-
gen deficiencies from occurring dur-
ing the heading stage.

There is also an effect of nitrogen
on the quality factors in head lettuce.
A nitrogen deficiency had a detri-
mental effect on such other factors as
color and ribbiness. But source, rate,
or timing did not affect these factors
as long as adequate nitrogen was
available to the p lants throughout the
growing season, either the maturity or
head size or both were affected. If
the plants were dificient in nitrogen

during the vegetative stage, subse-
quent applications of nitrogen would
usually overcome the effects on size,
solidity, and color, but harvest ma-
turity would be delayed as much as
14 days depending upon the severity
of the deficiency and the climate of
the season.

Other quality factors such as the
incidence of pink rib, rib discolora-
tion, russet spotting, slime mold, and
pith condition were not affected by
any of the nitrogen treatments studied.
This indicates that these factors are
not associated with nitrogen supply
or source.
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, The
San

Simon
atershed

by Gilbert L. Jordan & Michael L. Maynard'

The San Simon Valley located in
Southeastern Arizona extends from
the Arizona -New Mexico border north-
west to Solomon, Arizona. Here, the
San Simon River traversing this valley
enters into the Gila River. This valley,
about 65 miles long and 25 miles
wide, covers about one million acres
of semi -arid rangelands and water-
sheds. It varies in elevation from
3000 to 4000 feet and the average
annual rainfall is about 9.5 inches.

The Early Days
In 1859 the Butterfield Stage Co.

established a station at the town site
presently known as San Simon. Aside
from service to travelers, there were
few if any permanent settlers in the
region because of danger from the
Indians. Camp Bowie was established
in 1862, presently known as the Fort
Bowie National Monument. After the
Indians had been placed on reserva-
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tions, mining camps developed and
additional army posts were established
to hold the Indians in check. The
southern part of the valley was settled
first due to the protection afforded the
settlers by Fort Bowie from hostile
Apaches. Farming and ranching
played an important role in supplying
the increased demand by the army
posts and mining camps for hay and
food.

* Associate Professor of Watershed Manage-
ment and former Graduate Student and Re-
search Associate in Watershed Management.
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Figure 1. A view of the San Simon Valley
looking down the canyon from Fort Bowie,
photographed, June, 1967. The shrubs co
ering the valley floor are creosote -b
and sand -dune mesquite.

Hinton' ( 1878 ) provides an over-
view of the early -day San Simon Val-
ley in his book, "The Handbook to
Arizona." "Looking down the canyon
from Camp Bowie, a beautiful view
may be had of a portion of the San
Simon plains, literally strewn with
flowers. The valley of the San Simon
is about 25 miles in width, and con-
tains much fine grazing and some
agricultural land. It is covered with
grama a grass rivalled in nutritious
quality only by the mesquite grass of
Texas ... Mesquite is most conspicu-
ous and abundant from the base of
the mountain ( Graham ) to a certain
altitude, and sparce on the mesa. The
Sacaton and three varieties of grama
grass cover the plain ... The country
abounds in game such as deer, ante-
lope, wolf, wild turkey, duck and
quail."

Will C. Barnes2 ( 1936) described
the San Simon Valley as it appeared
in 1882. The meadows were covergd
with two -foot lush grasses. On t.



Figure 2. The beginning of a future galley. Shrubs in the foreground are tarbush
with snakeweed, the smaller shrub, in background. Root exposure in bottom of channel
indicates recent erosion. The absence of grass cover is typical of these rangelands.

more open areas those fine stock
grasses, black, blue, and hairy gramas
grew luxuriantly. Along the wash
were tracts of alkalai land on which
sacaton touched my stirrups. A little
further back large areas were covered
with another useful plant, hilaria, one
of the first to "green up" in the spring.
Running back to the foothills on each
ile, the grama grasses covered the

whole range with their rich growth,
while several sages grew in dense
bodies, furnishing splendid forage in
winter when the range was covered
with snow, or in dry seasons when
the grass was short." Of the stream
itself, he wrote: "There was then prac-
tically no banks to the stream. It
simply flowed softly and quietly on
top of the ground, except at its lower

. Figure 3. Collecting floodwaters gather energy for extensive bank-cutting and toppling
( a stream -bank shrub, cat -claw.

end when it entered the Gila. As I
remember it, the banks of the San
Simon at the junction were not more
than three feet high and the wash it-
self measured not over 20 feet from
bank to bank. Great cottonwood
trees the pioneer's best friend
and willow thickets lined its banks."
Historically this valley was named
Valle de Sauz or Valley of Willows.

The demand for meat increased and
cattle were driven in from Texas. In
1895 there was an estimated 50,0003
head grazing the San Simon ranges in
contrast to the few head in 1882. In
1883 the local farmers dug a drain-
age ditch at the mouth of the San
Simon River to drain the excess water
into the Gila. From meadows along
the river native hay was harvested.
Ore wagons from the mining camps
followed the river route.

Barnes reported that this valley had
gone rapidly down hill in 15 years
after his first visit in 1882. The com-
bined effects of drainage and intensive
grazing became most noticeable dur-
ing a severe drought in 1902 to 1905.
Comments traced to old- timers of
this area indicated that passengers on
trains travelling through at this time
preferred to have the windows on
their coaches closed. So many cattle
had died during the drought that the
stench was more intolerable than the
heat.

In the following years, heavy rains
and excessive runoff enlarged the
drainage ditch, eroded the wagon
road, and enlarged the main channel.
Water holes dried up and people
moved away. Following his visit in
1934, Barnes wrote: "Many of the old
valuable grasses and forage plants
were gone. The meadows were re-
placed by drifting sand. Of running
water, except during the summer rains
when floods occurred, there was al-
most none. The ranges on both sides
of the deep wash were criss- crossed
by deep trails worn by the feet of
restless herds and then dug deep in
the loose soil by the storm waters.
On both sides of the main wash, side
washes headed into it from the moun-
tain slopes. Where the San Simon
Wash was originally not more than
20 feet wide, at the Gila, it was now
fully 100 feet wide and 30 feet deep.

(Turn to Next Page)
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In some places above the junction the
San Simon had widened out to 200
feet, and the cut extended back 60
miles."

The vegetation at the present time
consists mainly of creosotebush and
sand -dune mesquite. Yucca, tarbush,
cat -claw accacia, and snake weed are
also common. Tobosa is the most
common grass in the swales. Other
grasses of very limited occurrence are
sideoats grama, black grama, plains
bristle grass, wolftail, spike dropseed,
mesa dropseed, sacaton, Arizona cot -
tontop, and bush muhly. The present
day view down the canyon from Fort
Bowie ( Fig. 1) is a marked contrast
from that described by Hinton. The
obvious shrub -covered San Simon

plains would have been mentioned
had they existed during Hinton's time.

The Valley Today
The San Simon Valley is of particu-

lar significance in this region because
it is classed as a frail watershed, sub-
ject to excessive soil erosion and chan-
nel development. The silty alluvium
of the valley bottom readily moves un-
der the driving force of summer thun-
derstorms. It has been estimated that
annual sedimentation yields of 0.3 acre
feet occur for each square mile of
drainage area. Sheet erosion and rill
formation are prominent on the upper
levels of the watershed ( Fig. 2) . A
little further downslope, channel de-
velopment is active as illustrated by

bank -cutting and root exposure of the
larger shrubs ( Fig. 3) . On the valley
floor near the main channel, arroyos
are head - cutting into the deep alluil
um .Fi . 4( g 4).

the need for corrective ac-
tion was recognized, it was beyond
the scope of private enterprise. Pre-
liminary action was taken by public
agencies, the Soil Conservation Service
and the Civilian Conservation Corp
( CCC ), to build small diversion dams,
contour furrows, and gully plugs ( Fig.
5 ) . In 1949 these lands were trans-
ferred to the Bureau of Land Manage-
ment ( BLM ) . In 1953 a large deten-
tion dam and drop structure was con-
structed by the BLM in the main
channel of the San Simon River ( Fig.

Figure 4.
storm.
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Head- cutting and arroyo formation as illustrated here might take years or could possibly be the result of one large rain,
llib



Figure 5. The Goat Well detention dam and drop structure, built in 1940 by the Soil
Conservation Service, to contain a head- cutting arroyo. Without this structure this
arroyo would have conservatively, advanced another five miles by 1970.
6) . Sedimentation behind this dam practices curtail runoff and erosion at
ad advanced by 1967 eight miles up- their point of origin and prevent head-

earn. Depth sediment cutting arroyos from developing. How-
' 7rely behind the structure is about
16 feet. Several additional dams have
been built and many more structures
need to be built in the main channel
and contributory gullies to control the
smaller flood waters, erosion, and to
regrade the main channel.

Outlook for Rehabilitation
A fundamental approach has been

initiated by the BLM on the San Si-
mon Valley and its watersheds. This
consists of more closely controlled
grazing and management of the
present vegetation. The Valley now
supports about 5,000 head of cattle in
contrast to the 50,000 head present
at the turn of the century. The carry-
ing capacity for domestic livestock
averages now about four head per sec-
tion. Management alone, however,
has not been sufficient to bring about
the desired vegetative improvement of
these watersheds.

Shrub control and revegetation have
been the two most fundamental prac-
tices to protect and develop depleted

(ngelands and watersheds. These

ever, there were no guidelines to
establish these practices on southern
desert rangelands under such low
rainfall. Preliminary attempts by pub-
lic and private enterprise to revege-
tate the area had met with failure.
The BLM recognized the need for
research specifically to develop re-
vegetation procedures for the San
Simon Area.

In 1962, the BLM, Safford District,
contacted the Department of Water-
shed Management, University of Ari-
zona. A research contract was de-
veloped and these two agencies are
cooperating in fundamental and ap-
plied research for the revegetation of
the San Simon Watersheds. Effective
methods for shrub control were inves-
tigated. Despite earlier reports that
reseeding was impractical, the forage
and game reported by Hinton and
Barnes indicated the productive po-
tential was there. Adaption of spe-
cies and seeding methods have been
studied. The application by BLM of
results from this research has pro-
duced successful seedings and will be
a basic tool in the rehabilitation of the
San Simon. The research results will
be the theme of subsequent articles in
this publication on the revegetation
of the San Simon.

Figure 6. The Fan Drop structure on the main channel of the San Simon. Sedimenta-
tion and regrading of the channel has advanced eight miles behind this structure.
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Evaluation of Acaricides

for Control

of the Strawberry Spider Mite

on Cotton & Alfalfa

Small -plot field tests were con-
ducted at Parker, Arizona, to evaluate
the effectiveness of several acaricides
against the strawberry spider mite,
Tetranychus (Tetranychus) turke-
stani U. and N., on both cotton and
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alfalfa. Populations were sufficiently
high by early May that leaf damage
was evident. The primary purpose of
this research was to obtain informa-
tion relative to control of this pest
should a widespread problem develop
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Figure 1. Arbitrary classification of several acaricides relative to their effectiveness in
reducing all stages of the strawberry spider mite, Tetranychus (Tetranychus) turkes-
tani, on cotton.
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later in the growing season.

METHODS AND MATERIALS
The experiments were conducted

fields of alfalfa and seedling cott r
separated only by a field -road. Both
experiments were designed as ran-
domized complete blocks, replicated
four times. Alfalfa plots were ten ft.
sq. in size while plots in the cotton
consisted of two rows, 25 ft. long in
skip -row cotton (2-1) .

Spray applications were made with
a 3 -gal. Hudson sprayer, equipped
with a pressure gage. The acaricides
were applied in 9 -gal. total spray per
acre at 40 p.s.i. pressure. Eleven ma-
terials were compared with untreated
checks. Treatment of plots began at
9:00 a.m. and was completed at 12:00
noon on May 6, 1969. Weather con-
ditions were cool, overcast and with a
very light breeze. The materials and
rates are shown in table 1.

Evaluation of treatments was made
by sampling each plot four times: pre-

Entomologist, Research Associate in Ento-
mology, Extension Entomologist, Entomolo-
gist, Agricultural Agent in Charge for Yuma
County, Agricultural Agent at Yuma, an_ r,
former Agricultural Agent at Parker.
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treatment, 3 -day, 7 -day, and 14 -day
Itmost- treatment. Alfalfa samples con-

ed of 5 stems from each plot. Eggs,
atures (larvae and nymphs ), and

adults were counted on either the
second or third trifoliate leaf from
the base of each stem. Ten leaves,
each from a different plant and ex-
clusive of the cotyledon and terminal
leaves, comprised a cotton sample.
The same mite stages were counted as
in the alfalfa samples.

RESULTS AND DISCUSSION
Cotton test. Several acaricides gave

satisfactory control of the strawberry
spider mite on seedling cotton. The
7 -day post- treatment counts indicated
that Azodrin, Acaralate, Chlorobenzi-
late, G.S. 19851 and Galecron had re-
duced the egg, immature and adult
stages by 90 to 100 per cent ( Table 1) .

Tetradifon could be classified in this
category if the ratings were based on
the 14 -day post- treatment counts. This
acaricide is slow -acting so this par-
tially explains the reason for its poorer
showing in the 3 -day and 7 -day
counts.

The results of this test are depicted
pictorially in figure 1. Points on this
graph represent the means of the

¡pee post- treatment counts as depar-

Table 1. Influence of several acaricides on populations of the
strawberry spider mite, Tetranychus (Tetranychus) tur-
kestani, on seedling cotton. Parker, Arizona. 1969.

Treatment
Check
Morestan
disulfoton
U-27415
ethion
dimethoate
tetradif on
Galecron
G.S. 19851
Chlorobenzilate
Acaralate
Azodrin

Rate Pre -treatment infestation'
lbs. /A. Egg Immature Adult

Per cent decrease
(or increase) mean

post -treatment in f estations2
Egg Immature Adult

101 19 9 16.5 15.5 11.8
0.20 45 5 5 ( +32.0) ( +92.0) (+89.7)
0.50 180 30 17 55.0 62.7 47.0
0.75 147 38 17 48.1 58.4 53.9
1.00 65 9 4 68.3 64.8 ( +4.8)
0.25 96 14 10 79.9 71.3 72.2
1.003 135 34 8 67.8 93.9 76.5
0.50 96 25 15 87.5 96.9 95.4
0.50 84 16 13 95.2 92.2 98.4
1.00 174 35 12 93.1 89.4 91.5
1.00 163 32 14 97.8 94.7 97.0
0.50 61 7 6 89.6 90.2 100.0

Means of 10 leaves sampled.
2 Means of 3, 7, and 14 -day post -treatment counts.
3 Tetradifon was inadvertently applied at a heavier rate than 1.0 lb. /acre.

tures from the pretreatment infestation
levels of the respective treatments. An
arbitrary classification of treatments
in this experiment is presented in the
graph and places each treatment in
one of three categories : good, inter-
mediate or poor. In general, a treat-
ment which resulted in a good reduc-
tion of one stage of the mite also ex-
hibited a similar reduction in the other
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stages. However, exceptions to this
are noted, e.g., the ethion treatment
resulted in reduction of the egg and
immature stages sufficiently large to
place it in the intermediate category
but an overall increase in the adult
population forced its placement in the
poor category.

The relative positions of the un-
( Turn to Next Page)
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Figure 2. Arbitrary classification of several acaricides relative to their effectiveness in
reducing all stages of the strawberry spider mite, Tetranychus (Tetranychus) turkestani,
on alfalfa.
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Spider Mite
treated check and the Morestan treat-
ment in figure 1 require some explana-
tion. All three stages egg, imma-
ture forms, and adults in the check
were slightly lower than at the time
of the pretreatment level while stages
in the Morestan treatment showed
considerable increase. A predaceous
mite ( species undetermined ) was
found to occur commonly in the pre-
treatment samples. A likely expla-
nation is that this predator effected a
certain amount of control over the
population in the untreated check
while it was eliminated from the
Morestan- treated plants, permitting an
increase of the spider mite which was
apparently unaffected by the acari-
cide.

Alfalfa Test. Results of the alfalfa
experiment, in general, agree with
those obtained in cotton. However,
control was somewhat poorer in the
alfalfa treatments than identical treat-
ments in the cotton, particularly when
comparing the treatment effects on
egg and immature stages. These data
are presented in table 2 and in figure
2.

Four of the acaricides which were

Barley
Cont. from page 7

irrigation may be required during
grain formation because the crop ma-
tures during a period of higher tern -
peratures.

Low Rates and Early Dates
Are Best

Minimum rates of planting are
suited to November and December
dates of planting because cooler tem-
peratures and usual winter moisture
are conducive to a prolonged vegeta-
tive period and maximum tillering.
Present barley planting rates could be
decreased without decreasing grain
yields. Growers in Arizona should
plant high quality seed at lower rates
to increase yield potential and grain
quality by reducing lodging.

Varieties Differ
Barley yields are influenced by

many variables. For maximum re-
turns, seeding dates and rates must
be adjusted to the specific variety
planted and to the conditions under
which the crop is grown.
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categorized as good in the cotton test
achieved a similar ranking in the al-
falfa test. The acaricide G.S. 19851
was ranked as good on cotton but fell
to the intermediate ranking in the al-
falfa because of poorer control of im-
mature and adult stages and an actual
increase in the egg counts. The great-
est difference any material exhibited
between the two tests involved ethion
which moved from the ranking of poor
in the cotton test to that of good in the
alfalfa test, primarily because of a
good reduction of the adult popula-
tion. The poor showing of ethion
against the adult mite in the cotton
test was responsible for its placement

in the poor category.
The untreated check and the More -

stan treatment were placed in the poor
category in both tests. Two tregk
ments tetradifon and disulfoton
achieved intermediate rankings in
both tests while the remaining two
treatments dimethoate and U -27415

were ranked as intermediate on
cotton and poor on alfalfa.

In summary, four treatments -
Azodrin, Acaralate, Cholrobenzilate,
and Galecron gave the most satis-
factory spider mite control in these
tests. Other treatments exhibited less
efficacy against the strawberry spider
mite.

Table 2. Influence of several acaricides on populations of the
strawberry spider mite, Tetranychus (Tetranychus) tTrr-
kestani, on alfalfa. Parker, Arizona . 1969.

Per cent decrease
(or increase) mean

post -treatment in f estations2
Egg Immature Adult

Rate Pre -treatment infestation'
Treatment lbs. /A. Egg Immature Adult
Check
Morestan
dimethoate
U-27415
disulfoton
G.S. 19851
tetradifon
ethion
Chlorobenzilate
Acaralate
Galecron
Azodrin

- 66 5 19 (+78.5) (+202.5) 7.1
0.20 28 10 7 (+359.2) ( +47.4) ( +65.8)
0.25 23 4 15 ( +66.4) (+107.0) 50.8
0.75 65 11 23 ( +14.9) ( +2.1) 65.5
0.50 59 14 25 ( +15.7) 46.1 64.9
0.50 30 10 12 ( +11.1) 57.0 64.5
1.003 60 33 15 (+88.7) 92.8 79.1
1.00 86 30 21 62.3 87.0 84.
1.00 44 11 16 57.8 91.4 84.
1.00 59 16 17 65.5 78.3 87.9
0.50 64 19 20 60.6 94.1 94.3
0.50 56 5 18 58.4 71.8 97.7

I Mean of 5 trio f aliates per sample.
2 Means of 3, 7, and 14 -day post -treatment counts.
3 T etradi f on was inadventently applied at a heavier rate than 1.0 lb. /acre.

/PROGRESSIVE

AGRICULTURE

IN ARIZONA

Official Publication of the
College of Agriculture and
School of Home Economics
The University of Arizona

Wevtaedi e. WJr. d, Dean

Imswassurormaemormarimmommimmilli




