
e,z
3

‘L_



Eighteenth Annual

Date Growers' Institute
HELD IN

COACHELLA VALLEY
CALIFORNIA

APRIL 26, 1941

Table of Contents
Page

Introductory Remarks	 -	 -	 -	 -	 -	 -	 -	 -	 -	 3
By W.. H. Wright: Chairman

The Deterioration Of Dates	 -	 -	 -	 -	 -	 - 3
By E. M. Mrak

Second Report Upon Cold Storage of Date Pollen	 5
By W...W. - Aldrich and C. L. Crawford

Processing and Marketing Substandard Dates	 -	 - 6
By Hugh W. Proctor

Present Problems In Merchandising the California Date Crop._	 8
By Eugene C. Jarvis..	 .

Composition of Dates as Affected by Soil Fertilizer Treatments 	 31
By Walton B. Sinclair, E. T. Bartholomew, and Donald E. Bliss

Bruce Scott Boyer . —	 -	 -	 -	 17
By Donald' E. Bliss

Bryan Gal-lb HaywAlci - - .	 -	 -	 -	 19
By Leonhai5dt Swingle

Impartaiat F-a-etors--In- -the Cost -of Growing Dates
By H. B. Richardson

Securing Higher Date Yields and Improving Quality
Discussion—Led by H. L. Cavanagh
Papers by S. D. Overholtzer	 -	 _

Hawley O. Duncan -	 _
E. L. Jarvis and Eugene C. Jarvis _	 _
Forrest Mathes -	 -	 -	 -	 _
W. W. Cook -	 -	 _	 _	 _

Summary of the Date Growers Report 	 29
By H. B. Richardson

2.0

99

22
22
23
24
27



Published by

The Date Institute
Indio, California

-0-

A cooperative, non-profit Date Growers' Educa-
tional Institute held annually since 1924.

Officers

H. L. Cavanagh

W. W. Cook

Roy Franklin, Jr.

W. G. Jenkins

Robbins Russel

and Trustees

Joe Sedwell

Leonhardt Swingle

H. B. Richardson
Asst. Farm Adviser
Ex-Officio member

Hugh W. Proctor
Secretary -Treasurer

-o-

Annual dues $1.00, entitling each member to all
privileges of the Institute, including a printed copy
of the annual proceedings.

For additional information, or single copies, or
bound sets of the annual proceedings, address

THE DATE INSTITUTE
Indio, California



Eighteenth Annual Date Growers' Institute
Saturday, April 26, 1941

MORNING SESSION
Chairman, W. H. Wright, Agricultural Commissioner, Riverside County

It is an honor and pleasure to
have the opportunity to act as Chair-
man of this morning session of the
Eighteenth Annual Date Growers'
Institute. I thank you for this
courtesy.

My first visit to the Coachella
Valley was during June, 1920, when
a class in sub-tropical horticulture at
the University of California in
Berkeley included this area in a
summer travel trip. During the two
or three days we spent in this Val-
ley we visited numerous date gar-

dens and packing plants, learning
something of the special problems
of this industry. It has been inter-
esting to me ever since.

The date industry is unique in
that practically the entire commer-
cial production of the United States
is in the Coachella Valley. Like
many other California agricultural
commodity - groups you have co-
operated together with govern-
mental agencies to solve your prob-
lems. The eradication of date scale
is a notable example. More recently

the formation of your Date Market-
ing Agreement to assist in increas-
ing returns to the growers has been
an example to other agricultural
groups faced with a similar problem.

Thus it is commendable to note
the continued interest in your prob-
lems, as evidenced by the large at-
tendance present to hear today's
program and take part in the dis-

cussions. In fairness to the speak-

ers we will proceed with the pro-

gram.

The deterioration of dates and
other dried fruits in storage is a
problem of considerable importance
and may result in undesirable
changes in appearance, taste and
food value of the fruit. In the past,
much of this deterioration has been
either overlooked or taken for
granted as changes expected to oc-
cur during storage. In fact, handlers
of dried fruits sometimes still fail
to realize that certain changes oc-
curring during storage may be mani-
festations of an incipient deteriora-
tion rather than those of storage
"maturation." It is not necessary
to point out that this state of affairs
has resulted in appreciable losses in
quality and value of much dried
fruit.

There are several types of de-
terioration, the importance of which
vary with the particular fruit and
the conditions of storage. The most
common types of deterioration are
insect infestation, darkening, "sugar-
ing" and microbiological (souring,
fermentation, mold growth).

Insect damage is a problem of
great importante to all dried fruit
industries since infestation may oc-
cur in the orchard, packing house,
during shipment or even on the
grocer's shelves. Care must be tak-

en at :ill times to prevent infesta-
tion. This is best done by use of
orchard and packing house sanita-
tion. Effective fumigation with a
gas such as methyl bromide should
be used as frequently as is neces-
sary to control infestation. It is ad-
visable to fumigate dates before
placing in cold storage since, some
of the dried fruit insects can with-
stand the common cold storage tem-
perature for considerable periods of
time. Cold storage, however, does
tend to retard insect activity.

Darkening of dried fruits is an-
other type of deterioration of im-
portance since it is usually accom-
panied by undesirable changes in
appearance and taste as well as a
loss in vitamins, particularly A and
C. This type of spoilage has been
observed most commonly in cut
fruits such as apricots, peaches and
pears although it may also occur in
dates and other fruits. Sievers and
Barger (1930) have discussed in their
bulletin certain factors affecting the
discoloration of Deglet Noor dates.

The best procedure known for
preventing discoloration of unsul-
fured fruits are more thorough dry-
ing than is commonly done and
storage at a relatively low tempera-
ture. According to Sievers and

Barger, properly matured dates may
be stored for several months at 32'
F. The combination of a high mois-
ture content in the fruit and storage
at high temperatures such as 80-
l00  F. accelerate this type of de-
terioration. The exact nature of the
processes involved in darkening are
not known although recent work of
Weast and Mackinney shows that
the darkening of dried apricots is
due to a chemical rather than an
enzymatic reaction. Those inter-
ested in the chemical aspects of the
darkening of food products will find
a comprehensive review of the sub-
ject in a recent publication by Jos-
lyn (1941).

"Sugaring" is a type of spoilage
of greater importance to the prune
and fig industries than the date in-
dustry. In the case of dried prunes
and figs "sugaring" consists of a
mixture of glucose sugar crystals
and yeast cells. These yeast cells
cause an active or incipient fermen-
tation which results in undesirable
changes in taste, odor and appear-
ance of the fruit. In dates on the
other nand, the "sugaring," which
occurs under the skin rather than
on the surface of the fruit, consists
primarily of sugar crystals. Yeast
cells are usually present in relative-
ly small numbers so the problem in
this case resolves itself primarily
into the prevention of sugar crystal-
lization by control of storage tem-
perature and moisture content of
the fruit. Fermentation on the other
hand May cause considerable dam-
age to dates as well as other unsul-

THE DETERIORATION OF DATES

By E. M. Mrak, Fruit Products Laboratory, University
of California, Berkeley
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fured dried fruit. In wet years
dates may undergo an active and
very noticeable fermentation. It is
manifested by the presence of the
f a m iliar alcoholic fermentation
odors and changes in appearance.
In contrast to this rapid and obvious
type of fermentation a slow or in-
cipient fermentation may occur dur-
ing the storage of under-cured fruit.
This type of fermentation, which is
caused by sugar tolerant yeasts, may
go on for several months before it
becomes very noticeable. During
this activity, however, the undesir-
able changes caused by fermenta-
tion are taking place.

The fermentation of dates is usu-
ally caused by species of yeast be-
longing to the genus Zygosaccharo-
myces. These yeasts are character-
ized by the fusion of the contents
of two conjugating cells prior to as-
cospore formation. All cultures of
Zygosaccharomyces isolated from
California were found to be unusu-
ally tolerant to high concentrations
of sugar. All were capable of fer-
menting, within 24 hours, a date
table syrup containing 66 per cent
sugar. This explains why these
particular yeast can grow and cause
the spoilage of apparently well-
cured dates.

Although Zygosaccharomyces are
primarily responsible for the fer-
mentation of dates other yeasts may
also be involved. Cultures of Han-
seniaspora and Candida have been
isolated mostly from relatively moist
dates. Yeasts of the genus Han-
seniaspora are characterized by hav-
ing pointed lemon shaped cells and
hemispherical or hat shaped asco-
spores. Yeasts belonging to the
genus Candida do not produce asco-
spores, but tend to form chains of
adhering cells and buds termed
pseudomycelia. Cultures of Han-
seniaspora and Candida do not tol-
erate as high concentration of sugar
as do the cultures of Zygosaccharo-
myces. Hanseniaspora and Candida
cultures isolated from dates grew in
date syrup containing 50 per cent
of sugar but failed to grow in syrup
containing 60 per cent of sugar.
The lower sugar tolerances of these
organisms explains their more fre-
quent occurrence in rather moist
dates.

The three genera of yeast dis-
cussed above apparently are widely
distributed throughout the Califor-
nia date producing areas. Cultures
of Zygosaccharomyces also have

been isolated, a number of times, by
Italian and Swiss workers as well
as the writer from Egyptian dates.
In fact, yeast obtained from fer-
mented Egyptian dates shipped to
Berkeley in hermetically sealed
cans were similar in all respects to
those most commonly isolated from
California dates.

Thus far the discussion of yeast
spoilage has been restricted to fer-
mentation and nothing has been said
about souring. In contrast to fer-
mentation which results in the pro-
duction of alcohol and an alcoholic
odor, souring results in the forma-
tion of acetic acid or vinegar, and
a sour, vinegar like odor. Souring
is usually caused by vinegar bac-
teria converting the alcohol, pro-
duced by the fermenting yeasts, in-
to acetic acid or vinegar. The odors
caused by fermentation and soul ing
are quite strong and very frequent-
ly attract insects, particularly the
dried fruit beetle. When this occurs
in the packing house it is evident
that the insects will eventually leave
the spoiled fruit and attack good
fruit. From the standpoint of gen-
eral sanitation and the control of
insects, fermented fruit should never
be mixed with sound fruit.

The control of microbial spoilage
is a difficult problem insofar as
California dates are concerned. Gen-
eral orchard and plant sanitation,
of course, is helpful in preventing
the spread of yeast and bacterial
contamination, but it alone will not
eliminate the trouble. Clague and
Fellers ;1933) stated that pasteuriza-
tion renders packaged dates free
from the usual pathogenic and spoil-
age mircrorganisms and insects, and
improves the appearance and flavor.
Furthermore the operation was con-
sidered commercially feasible. Tem-
perature, time and humidity condi-
tions found effective in pasteuriza-
tion of dates were as follow-3:

The pasteurization of foreign

dates is commonly practiced in the
east with satisfactory results, al-
though it is not used on California

dates. Experiments conducted by
Sievers and Barger (1930) en the

pasteurization of California dates

were said, by the authors, to be in-

conclusive. Nevertheless, indica-
tions were that the quality of the
fruit is better maintained by cold
storage although the beneficial de-
tion of heat may control mold
growth and destroy invertase.

The use of cold storage is one of
the best means by which microbial
spoilage may be inhibited. Th. ,

difficulty with its use is the necessi.
ty of c:ducating brokers in the use
of cold storage for all fruit to be
held for several weeks during the
summer months. Several years ago
the Dried Fruit Association of Cali-
fornia 1-ecognized the importance of
holding fruit in cold storage during
the summer to prevent spoilage. In
order to encourage distributors to
use cold storage during the summer
months, a form letter is sent to each
distributor in April of each year.
The letter indicates that May 1 is the
start of the cold storage season and
dried fruits should be treated ac-
cordingly. This letter also contains
brief Instructions for storing and
handling dried fruits during he
summer season.

The question of the use of fumi-
gation to control microbial spoilage
has been placed before us a num-
ber of times. Experimental evi-
dence indicates that the Zygosac.
charomyces yeasts obtained from
dates can be killed with ethylene
oxide or methyl bromide but the
time and concentrations required
are much greater than those used for
the control of insect infestation.
Furthermore, there is no data avail-
able to indicate that these gases
would penetrate into dates or be-
tween tightly packed dates suf-
ficiently to kill the yeast and bac-

teria. Fumigation, however, would
undobutedly retard or prevent sur-
face growth of microorganisms.

References
Clague, J. A. and C. R. Fellers

(1933). Time, Temperature and Hu-
midity Re lationships in the Pasteur-

ization of Dates. Archly, f. Mikibiol.
Bd. 4, S 419-426.

Joslyn, M. A. (1941). Coloi Re-
tention in Fruit Products. Ind. Eng.
Chem. 33: 308-314.

Sievers, A. F. and W. R. Barger
(1930). Experiments on the Process -

ing and Storing of Deglet Noor Dates
in California. U. S. Dept. Agr, 'fah
Bul. 193. p. 1-23.

87° C. for 20 minutes at 96 per cent relative humidity or above.

82° C.	 30	 "	 " 75
77° C. " 40	 " 69
71° C.	 50	 " 90
66° C. " 60	"100

63° C. no effective pasteurizing time under 80 minutes.
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Table I.—Percentages of Deglet Noor flowers setting fruit in
1940 when pollinated by 1939 pollen stored 11 months under
different conditions of temperature and relative humidity.

Temperature	 Relative humidity	 Percentage of
conditions	 (approx.) during	 flowers setting

during storage	 storage	 fruit
Open shed	 0 percent	 2 percent

12	 "	 3
50	 "	 2
88 "	 (pollen molded)

8° F.	 0 percent	 60 percent
50 "	 56
0 percent	 51 percent

12	 "61
50	 >,	 le
88 "	 (pollen molded)

Household
refrigerator
(about 40° F.)

SECOND REPORT UPON COLD STORAGE OF DATE POLLEN

By W. W. Aldrich, Senior Horticulturist, and C. L. Crawford, Assistant Scientific Aid, Division

of Fruit and Vegetable Crops and Diseases, U. S. Bureau of Plant, Industry, Indio, Calif.

The emergence of many early in-
florescences on female date palms
before the opening of an adequate
number of inflorescences on avail-
able male palms continues to result
in a scarcity of pollen in early
spring for many growers. The stor-
ing of pollen from one spring to the
next offers a practical solution, pro-
viding the pollen can be kept 11 Or

12 months without appreciable loss
of viability.

In 1938 Crawford (1) reported that
pollen stored (in stoppered bottles)
at 8° F. gave a satisfactory set of
fruit. However, the lack of 8° F.
storage facilities nearby has tended
to discourage the commercial utili-
zation of this method. Therefore,
the storing of pollen in an ordinary
electric household refrigerator was
tried and found successful if pollen
was kept dry.

Pollen from Mosque (a seedling
male palm at the U. S. Date Gar-
den) in 1939 was kept until March,
1940, under three temperature con-
ditions:

1 - Open shed conditions
2 - 8° F.
3 - Household refrigerator

(temperature at about 40° F.)
The pollen was held in a small

glass container with open top, with
this glass container inside a large
glass jar having an air-tight lid.
The large glass jar contained chemi-
cals necessary to maintain the de-
sired approximate relative humidity
of the air in contact with the pollen:

0% relative humidity dry calcium
chloride

12% 7W a saturated
solution of
zinc chloride
(ZnC12 - 11/2
H20)

50% a saturated
solution of
calcium ni-
trate (Ca(NO
3)2 4H20)

88% a saturated
solution of
potassium
chloride
(KC1)

In March, 1940, each lot of 1939
Pollen was applied at least five times
on Deglet INToor, in comparison with
fresh (1940) Mosque pollen, with the
usual precautions to minimize con-
tamination by wind-blown pollen.
The fresh (1940) pollen caused 60

percent of Deglet Noor flowers to
set fruit, which is an adequate set
for a good eommercial crop of this
variety. Flowers covered with bags
and not pollinated had 6 percent of
flowers setting seedy fruits, indicat-
ing that even with usual precau-
tions some wind-blown Pollen got
under the bags.

The percentage of Deglet Noor
flowers setting fruit in 1940 for each
lot of stored, 1939, pollen is given
in Table 1.

Pollen Stored in Open Shed
The almost complete lack of fruit

set with pollen stored in an open
shed substantiates earlier results
indicating that pollen stored in this
way can not be expected to set fruit.

Pollen Stored at 8° F.
The 56 to 60 percent set of fruit

with 1939 pollen stored at 8° F. was
about equal to the set of fruit with
fresh, 1940 pollen. Thus, as indi-
cated in the earlier report (1), pollen
stored from one year to the next at
8° F. i-nay be expected to give about
as satisfactory a set of fruit as fresh
pollen.

Pollen Stored in Household
Refrigerator

The pollen stored at about 40° F.
in a household refrigerator at 0 or
12 percent relative humidity re-
sulted in about as good set of fruit
as did fresh pollen or pollen stored
at 8° F. However, pollen stored in
a household refrigerator at 50 per-
cent relative humidity resulted in
a poor set, indicating the importance
of keeping the pollen as dry as
possible.

Pollen dried in the spring of 1939
in the usual commercial manner and
then stored in a tightly lidded fruit
jar in a household refrigerator
(without additional means of keep-

ing low humidity over pollen) re-
sulted in 55 percent of the flowers
setting fruit. This set is as good
as that obtained with pollen in a
household refrigerator with dry cal-
cium chloride or a saturated solu-
tion of zinc chloride to keep the
relative humidity of the air around
the pollen at about 0 or 12 percent.
Apparently it is possible to keep
pollen dry if it is well dried original-
ly and if the jar is very tightly
lidded.

Conclusions

If date growers wish to store pol-
len from one season to the next, to
insure a supply of pollen for early
pollination, dry pollen stored in an
air-tight container in a household
refrigerator may be expected to be
about as satisfactory for use on
Deglet Noor as is fresh pollen. To
insure keeping the pollen dry dur-
ing storage, the jar holding the pol-
len should Le left open but kept in
a larger, air-tight container, in the
bottom of which are well-dried
lumps of calcium chloride. About
a pound of calcium chloride for each
5 pounds of pollen should be ade-
quate. Although pollen was kept
satisfactorily in a household re-
frigerator in a tightly lidded jar
without the calcium chloride, such
a practice involves the risk of leak-
age of damp air into the jar and the
resulting spoiling of the pollen.
Pollen stored under open shed con-
ditions can not be expected to give
a satisfactory set of fruit, even if
kept in jars with extremely dry
atmospheres.

References Cited

(1) Crawford, C. L. Cold storage
of date pollen. Date Growers' In-
stitute Ann. Dept. 15:20. 1938.
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PROCESSING AND MARKETING SUBSTANDARD DATES

By Hugh W. Proctor, Manager Coachella Valley Date Growers, Inc.

It is app: opriate that the market-
ing of dates for manufacturing pur-
poses be discussed here at this time.
The dates used for this purpose are,
as you all know, substandard dates.
Heretofore, the chief problem has
been to find a successful method of
keeping such dates out of he nor-
mal channels of trade where they
had for years been used as competi-
tive material to the detriment of the
reputation and price of standard
grades of California dates This
condition prevailed to such an ex-
tent that many date growers became
convinced ft would be profitable to
destroy ail substandard dates in
order to stop this evil practice.

Establishment of Substandard Pool
Since th establishment of the

substandard pool in 1936 and the
State Marketing Order for Dates in
1938 substandard dates have been
kept out of competitive channels.
Now the chief problem has become
to find suitable and profitable out-
lets for substandard dates receyed
into the pool.

Under the provisions of the Mar-
keting Ord( r for Dates, no substan-
dard dates can be sold as wnole
dates. The Marketing Order is oper-
ated under the supervision of the
State Director of Agriculture and its
provisions and grade regulations are
enforced by authority of the State

The Federal-State Shipping I oint
Inspection Service acts as Inspec-
tion Agency. Regular inspection is
conducted in all packing houses dur-
ing the grading season and in addi-
tion periooic inspection is made of
dates offered for sale in the retail
markets.

Generally speaking, harmony has
prevailed. During the first year that
the Marketing Order was in opera-
tion there was one legal case in
which the interpretation of the lan-
guage used in defining the size at
substandard dates was questioned.
Following this the °are: was
amended and general satisfaction
has prevailed since that time.
- Practically all date growers are
now convinced that more dollars are
realized from the sale of the entire
date crop when the substandard
dates are not permitted to be sold
as whole dates but are used for by-
products and thus kept out of com-
petition with standard grades of
dates.

Preparation of Dates
For Manufacture

As stated above all subs candaru
dates are used for manufacturing
purposes. The first step taken in
preparing them is to pit and crush
them. Thi:z is done by a yen in-
genius machine developed for this
purpose by Mr. Elliott of Fresno.
In pitting and crushing dr/ d-tes,
enough moisture is added to bring
the resultant product to the degiee
of softness desired by most manu-
facturers. This in itself requu es
skillful knowledge and judgment.
If the product is made too soft it
loses its keeping qualities ann its
flavor. If it is made too dry and
hard, manufacturers obje 2T. At
present a great deal of thought and
effort is being given to this one de-
tail and many experiments are be-
ing made in order to find ne best
method of turning out a u:aifcrm,
suitable product. One great diffi-
culty is the lack of uniformity in
the dates themselves. Coming to
us from many different pacKing
houses situated in all parts of the
date growing region and having
been grown on different types of
soil, under different management, it
is not surprising that the fruit varies
considerably in color, texture and
degree of moisture. Much has been
done already to overcome tins vari-
ance by proper and careiul handling
at the time of pitting and by blend-
ing the fruit When necessary the
soft fruit is separated from the dry
and stored under different lot num-
bers. This fruit is sold later to cus-
tomers who desire it for thez own
special purposes.

When properly and freshly made,
California date confection has a
flavor superior to most candies and
confections on the marker. 'This
fine flavor is easily lost if it is not
properly handled when placed on
the market for sale. Experiments
are continually being made to find
ways of preserving this flavor and
improving the keeping qualities ci n
the finished product.

Unquestionably, a better product
is being turned out than when ale
program first - started a few y e irs
ago. We are confident that con-
tinued expe-iment can and will cç, n-
tinue to improve both its flivor and
keeping quality.

Development of New Products
Along with this effor: to a-nrzove

the qualiti, of California setrded
dates, work is being carriel on to
develop as many practical new com-
mercial uses as can be found.

At presern by far the larges' out-
let for seeded California dates is as
a confection. However, many o'her
uses already exist, not yet l.:rge in
volume but promising and steadily
increasing.

We especially desire to increase
the use of seeded California dates oy
the baking trade. First 'Decause this
possible outlet is very lai 4e and
second, because this outlet is abso-
lutely noncompetitive with na 1/21'91

California dates. For years the bak-
ery trade has been accustomed to
use imported pitted dates and so
far we have not been able to dis-
place this use with our California
seeded dates. This is due principal-
ly to the L ct that these lose their
distinctive flavor when subjected to
extreme heat. This problem is be-
ing studied and we hope and believe
that it can be solved. Fortunately
at the present time, pitted impoi ted
dates are somewhat higher in price
than normal and therefore balers
are more w Ming to experiment '.kith
our California seeded dater. It is
entirely possible that a satisfactory
use for our product will "De devel-
oped for the bakery trade. When
this is donc a potential outlet will
be opened capable of using any pro-
duction of substandard dates possi-
ble for many years to some.

Marketing Seeded Dates
In addition to establishing a pool

to receive substandard dates, pre-
paring them in an acceptal.le way
for manufacturers, and developing
new uses for them, it has been
necessary :.< set up a plan for order
ly marketing of the prepared pro-
duct.

For the first two years after the
establishment of the pool, subs -,an-
dard dates were sold as whole dates,
under a contract to pit and crush
them before being resold.

This method of marketing was
found unsatisfactory and was dis-
carded. Since that time all dates
received into the pool have becn
seeded and crushed before bLing
sold. Important steps, as 'Already
recited, are being taken to improve
and to standardize the product and
its container, so that it will be de
livered to the manufacture: in the
best possible condition.

Six



25,000 to 50,000 pounds
50,000 to 100,000 pounds
100,000 to 200,000 pounds
200,000	 400,000 pounds
400,000 pounds or more

Seven

7e
6 3e4c
61/2c
61/4c
6e

'I ABLE I
Production, Sale and C'orsumption of Substandard Dates

from 1936 to 1941
Whole Dates

Crop	 Received
I ear	 Pounds	 Sales
1 936	 1,231,470
1937	 1,532,550	 1,235,..470
1938	 1,800,600	 1,749,310
1939	 1,653,570	 1,597,468
1940	 2,752,020	 3,518,03 1
Totals	 8.970,210	 8,126,480

(Pcunds Vhole Date Basis)

basis. The average price per pound
for the seeded product has beet, as
follows:

1938 Crop Seeded Dates $.0477
1939 Crop Seeded Da'ies .05A

*1940 Crcp Seeded Dates 0609
*Incomplete

In October, 1939, a standard price
per pound F.O.B. Los Angeles was
established for California Seeded
Dates, which has not been changed
since, as follows:

Up to 1,000 pounds -	 7j,Zc
1,000 to 25,000 pounds	 71/4c

TABLE II
Receipts, Sales, Expenses and Returns for Substandard Dates

1938 Crop Operation
Whole Dates Received	 1,800,600
Seeded Product	 1,640,350
Receipts Per Pound
Diversion Payment	 $ .035
Sales	 .042
Total Received per Pound	 3 .077
Expenses Per Pound
Manufacture and Storage	 .0180
Administration	 .0036
Selling	 .0028
Total Expense per Pound	 .024

Paid per Pound to Growers
	

$ .053

1939 Crop Operation
Whole Dates Received

	
1,653,570

Seeded Product
	

1,402,113
Receipts Per Pound
Diversion Payment	 $ .030
Sales	 .048
Total Received per Pound

	
$ .073

Expenses Per Pound
Manufacture and Storage	 .0180
Administration	 .0034
Selling	 .0071
Total Expense per Pound	 .023

Paid per Pound to Growers
	

$ .050

1940 Crop Operation (Incomplete)
Whole Dates Received	 2,942,940
Seeded Product	 2,366,102
Receipts Per Pound
Sales (on portion sold)

	
$ .0494

Expenses Per Pound
Manufacture and Storage	 .0101
Administration and Selling	 .0058
Total per Pound on Entire Crop to Date

	
$ .0159

.....__While all payments to growers
have been made on the basis of
Whole dates, all sales beginning in
1938 have been made on seeded

During the past five years, we
have found that practically a.1 users
of seeded dates desire to buy their
supply from us, the original source.
This is a matter of considerable im-
portance and assistance to us in
selling and distributing the product.

Our established policy is to sell
our product to all buyers in accord-
ance with the published price list.
By doing this and by maintaining
a steady, even price level, we have
been able 10 gain the confidence of
all users of California seeded dates.
Every legitimate means is being
used to increase the sale and use of
our California seeded datec but no
attempt is made to do it by special
price concessions and allowances to
favored customers. Every promis-
ing outlet has been followed up.
Every firm and agency with respon-
sible financial backing desiring to
use our proctuct, has 'peen encour-
aged.

This policy of maintaining a
steady, fair price level, of encour-
agement and assistance to legiti-
mate buyees and users, of develop-
ing and using all possible outlets,
has result€ a in the establishment of
confidence among all buyers that
they would be protected against
price declines and unfair discrimi-
nation.

The CVDG has a settled policy
of marketing based on the principal
of equal treatment to all firms de-
siring to buy, of selling t) every
financially iesponsible buyer. We
are confident that this policy, if con-
tinued, will'result in taking care of
normal increases in tonnage to be
expected during the next few years
and will bring the highest .ietu.rns
possible to the growers.
Distribution

During the first two years of the
Diversion program, practically all
of the substandard dates were sold
to California manufacture's and
buyers.

As deli\ eries to the pool increased
it became desirable to expand the
marketing program to include the
Middle Western and Eastern terri-
tory. A moderate stock of seeded
dates is now carried in storage in
Chicago and New York in addition
to Los Angeles. This enabl --is us to
make rapid deliveries to Eastern
firms whenever orders are rcceived.

It has net been necessary for us
to set up a complicated marketing
organization because most manu-
facturers using our product, buy in
large quantities and distribute the
finished prcduct themselves. There-

Manufacturet's
Use	 Date	 On Hand

No record	 12/31/38	 1,2'5,970
No record	 12/31/37 	1.502.550
No record	 12/31/38	 1,553,640
2,024,814	 12/31/39	 1 Cii9,742
2,621,192	 12/31/40	 84° ,730

Table I shows the production saie
and manufacturer's use of su'o,tan
dard dates from 1936 to 1941.

Beginning with the 1938 crop, all
substandard dates were seeded and
crushed by CVDG and sold on that
basis. Receipts and returns have
continued to be made on the basis
of whole dates.

In Tablf II below, statements of
the 1938, 1P39, and part of the 1940
crop operation is shown on a pound
basis.



fore, a comparatively few buyers
use large quantities of the raw ma-
terial.

A very few manufacturing firms
strategically located throughout the
United States can successfully han-
dle the total production of substan-
dard dates and so distribute the fin-
ished product that the markets will
be supplied in the most economical
manner. Firms using one hundred
thousand pounds or more per year
have been found to be the most
valuable to us for the rea.,on that
when the volume is this large, ma-
chinery and equipment must be
bought and it cannot be dropped
without severe loss.

On the other hand, a firm which
uses only 2 few thousand pounds
per year con drop this pan of its
business or short notice without
much, if any loss.

At the present time there are
several large, well-established Cali-
fornia firnti, regularly 'buying our
product for manufacturing purposes.
They in turn distribute their own
finished products, so that the Pacific
Coast States are well covered from
a marketing. standpoint. Last year
a fair sized contract was made xith
a good firm in the East. Two months
ago a sirn bar contract was made
(not directly by us but for our pro-
duct) with a good firm in flte Mid-
dle West. This was the first large
scale sale made in this terri tory and
encourages us to believe that now

the ice is 1 roken, we will be able
to increase our business tapidly
there.

We believe that the surface of the
west market of the United States
has been barely scratched yet. Our
product IS new_ and our job ts to
introduce it to the trade centers of
the country from where it will ex-
pand in ever widening circies until
the entire country is reached
Summary

The establishment of tue substan-
dard pool was the first and most
essential part of the Date av ersion
Program. This pioneering work has
been done and the  pool has been in
operation lcng enough so that its
value has been demonstrated to all
growers and handlers.

Enough experience and informa-
tion has been gained about the pro-
per handling and preparation of
dates so that a desirable product
can be made. More information is
being sought by experiments so that
the product may be improved in
quality, color, flavor and uniformity
as rapidly as possible.

Manufacturers are encouraged in
every way to develop new products
and to find new uses for California
seeded dates. In addition we are
attempting to find new outlets for
our product.

A difficult problem was encoun-
tered in mrarketing Californial seeded
dates as the product was new and

different from any heretofore sold.
The volume produced is too small
to justify advertising on a national
scale but too large to sell in local
markets. The problems of national
distribution are present therefore,
without the saving factor of voiume
over which to spread cost.

In spite of this handicap how-
ever, the volume of sales and con-
sumption has been constantly in-
creased each year without prohibi-
tive selling cost. This year, on
January 1, 1941, the dates delivered
to the pool were 88% sold. At that
time it appeared that there might
not be enough stock on hano to
supply the demand until the hew
crop was ready, but additional de-
liveries to the pool since that lane
have greatly enlarged our stoic no
the supply is ample. The actual
consumption of this product was
24% greater in 1940 than in the iire-
ceding year. The sales and con-
sumption are now for the 1st time
on a current basis with toe de-
liveries. This has been accom-
plished in spite of constantly in-
creasing deliveries to the pool.

We, therE fore, face the future with
confidence that sales and consump-
tion can be increased along with
normal inn ease in production. We
believe that prices can be held sta-
ble and perhaps gradually inereased
as more buyers use our product in
response to our sales efforts.

PRESENT PROBLEMS IN MERCHANDISING THE CALIFORNIA
DATE CROP

By Eugene C. Jarvis, Manager United Date Growers of California

This paper has not been prepared
by one who claims to be an expert
on merchandising. In fact, all
points which will be brought out,
are at the present time, being used
for the merchandising of similar
food products. Many of them have
been recommended and tried out by
the date industry in previous years.
The point I wish to stress, however,
is that after a program is set un , its
success depends on how it js exe-
cuted. The best plan in the world
cannot work if it is not properly
supervised. In order to present a
clear picture on the present methods
of merchandising dates, it seems
necessary- to review briefly a little
past history.

The. first commercial importation
of date off-shoots. in any quantity
started in 1912 and continued for

several years. By 1924 production
had reached about 450,000 pounds
with most of it being sold direct to
consumers as a novelty and confec-
tion. Growing and packing costs
were high, but the grower received
close to 25e per pound for his crop.
However, production grew faster
than this type of market could be
developed. In 1932 the lowest ebb
of date history was reached. Pro-
duction had passed the 4,000,000
pound mark and costs had not been
sufficiently reduced. nor the market
sufficiently expanded for date
growers to receive the cost of pro.
duction. In other words, there were
two essential problems to be met,
that of reducing costs, and that of
expanding the market on a com-
mercial basis.

Each grower attacked this prob-

lem in his own way and improve-
ments were made. In 1936 the C.
V. D. G., Inc., was organized to con-
trol the sub-standard grade, and the
United Date Growers of California
was organized in 1937 to efficiently
distribute dates, standardize grades,
develop markets, overcome destauc-
tive competition and help finance
the growers.

In 1940 there were approximately
3,000 acres of bearing date palms

in California, with an approximate
yield of eleven and- one-third mil-
lion pounds, which will gross close
to $1,000,000 to the -Valley. Grcl-
ing and servieing charges, of course.
will have to be deducted before the
growers' net return can- be deter -

mined. Growing and- marketing
dates is- the Valley's largest indus-
try.
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Today we find two major prob-

lems still with us, one of improving
production and keeping costs down

and quality and tonnage up; the

other of developing markets and
economically merchandising the

crop after production. These two

items are extremely important at

the present time, as there is now a

potential production of twenty mil-
lion pounds within the next few

years.
Only one problem, that cf mer-

chandising, will be discussed in this

paper. United Date Growers has
found that there are five main peints
to consider: (1) Distribution, (2)
Standardization, (3) Market Devel-
opment, (4) Competition, (5) Finan-
cing. At the present time we find
over 85% of the growers meeting
these problems through the two lo-
cal growers co-operative organiza-
tions, Coachella Valley Date Grow-
ers, Inc., and United Date Growers.

The problem of distribution actu-
ally starts with the growing of the
crop and does not end until it is
sold. However, this problem will
be considered at the present time,
as starting with the shipping and
ending as soon as it reaches the
retail store.

It became quite apparent that the
logical way to accomplish this was
to work in conjunction with other
products so as to reduce the over-
head. This policy has been followed
and Calavo, Incorporated, was em-
ployed as sales agent. They, in
turn, distribute through distributors
or brokers that are handling other
products, as well as through direct
contact with wholesalers and chains.
The larger population centers must
first be developed as it is more
economical to ship in canots and
serve many stores within a small
radius than it is to make express
shipments and then find the stores
widely scattered. Obviously, the
shipping has to be carefully planned
so that all the crop is not sent to a
few points necessitating price re-
duction or re-transportation.

The different grades have more
or less been standardized over a
period of years. However, in the
past there was nothing to prevent
each individual grower from chisel-
ing on those recognized grades and
selling lower grade fruit as top
ouality to unsuspecting customers.
This, of course, did not help build
a quality reputation for California
dates: The biggest advance made
in this line was the establishment
of the date marketing order wnich
Prevented the sub-standard grade Of

dates being marketed in whole form.

Also, the standardization of the cov-
mercial grades was greatly improved
when the growers formed their own
marketing organization, United Date

Growers. Grade specifications were
set up and all packing houses co-
operated with the inspection staff
so that more uniform and dependa-
ble grades were obtained. By es-
tablishing a brand and being able

to have a dependable source of
supply merchandising has been
greatly improved. This- has elimi-
nated a "hand to mouth" buying
and enabled the purchaser to know
what he was getting.

To emphasize the importance of
maintaining grade standards and
only selling quality California dates,
I quote a letter received April 5th
from Chicago. This letter was v, rit-
ten by one of the industry's eastern
sales heads on the subject of "Inde-
pendent Date Shipments:"

"You will probably be interested
in knowing what has been happen-
ing to those dates the independents
were reported to have shipped to
the East last fall.

In New York some of their bulk
and packages were sold at prices
lower than we have had all season.
Their packages are very poor as you
probably know, and I have always
said that no matter how bad all the
date industry packs may be, these
people can always come up with the
poorest in the entire industry.

"In the past month or so, one
shipper reported to have a flock of
bulk dates in New York and ap-
pealed to another cash buyer to see
if his eastern representative could
not sell a few. His man looked over
the stock — something over 1,000
cases, so I was told—and the quali-
ty was terrible; would not sell for
$1.00 per box.

"At Chicago, a broker here quoted
via postcard at prices considerably
lower than our asking prices, and I
believe I sent you one of these a
couple of months back. Recently,
they have been trying to clean up,
offering alleged 'choice' down to
$1.60 and a few of the local 'under-
takers' are retailing at 141/2c per
pound; about what we are trying to
get in a wholesale way. These dates
are pretty good size, but a mixture
of our choice and standards, and
colors mixed as well, from light
dates to dark dates. Sort of a
'Duke's Mixture.'

"Another Greek in the Loop
bought 150 boxes or so, but upon
taking delivery of 25 the other day,
he cancelled the entire order as they
were terrible. Come to find out, in
order to save a few cents storage,
they were apparently stored in com-
mon storage in Chicago, without re-
frigeration, and now they are pret-
ty well dried out and practically
unsalable at anything but low, sal-
age prices. Supposed to be 500 to
1,000 left.
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"All in all, it looks like the inde-
pendent cash buyers will be a little
sick before they clean up, or maybe
this will even kill some of them off
in the date deal."

With the distribution and stand-
ardization methods set up, the mat-
ter of developing the Market was
much easier. Dates, Of 'course, are

not a necessity and are not genes al-
ly demanded by the consumer. The
first step was to convince the mer-
chant that he could move a volume
and make a good profit. After all
the retail store has only so much
floor space and will not handle any
item that does not pay. The most
satisfactory method was that of fur-
nishing point of sale advertising ma-
terial such as back-board display,
price cards, banners and consumer
booklets. Actual date bunches and
fronds were sent back East for dis-
play purposes. Once the dates were
properly placed and displayed, con-
sumer interest ran high. It was, of
course, necessary to get the store to
place the date display in a favorable
location.

By following this up with proper-
ly handled demonstrations, results
were always obtained and once a
success was made in one store. pic-
tures were taken and shown to
others who then were more easily
persuaded to handle California dates.
The same procedure, more or less,
was followed in all types of stores.
Department stores and health food
stores proved to be good outlets for
quality merchandise. Chain stores
and independent stores sometimes
handled all'grades, but some would
only handle the lower grades. Back
door outlets had to be found to move
the low quality fruit so that the
reputation of California dates and
that of the selling organization
would not suffer.

Dates are generally sold in three
classifications: (1) Specialty and fan-
cy packs to the higher type stores;
(2) consumer packages to the gro-
cery department and chain stores;
(3) bulk dates to the produce de-
partments. The higher type mar-
kets have always been the biggest
problem as there is not large enough
volume to pay for the cost of the
necessary development. In fact, this
should be at least a three year pro-
gram. The consumer package busi-
ness is just coming into its own, and
a large volume can be moved by
this method. The produce market
is the most developed at the pres-
ent time and relieves the burden of
having to package the entire crop.
Many sales are, of course, made to
commercial packers and distributors



who pack and distribute under their
own brand. Eventually the mar-
keting of the by-products made
from sub-standard dates will have to
be included with this program to
completely round out the date deal
and further reduce overhead.

Consumer packages are playing a
more important part each year as a
good many of the Eastern stores are
of the self-service type, or handle
orders by phone. These packages
also provide an excellent means for
advertising and give better control
on quality. The chains play a vital
part in cheap merchandising and
one contact can be made at the nead
office for some 100 to 1,000 stores.
They also like to deal direct and
considerable handling and commis-
sion can loc saved. The consumer
price can be kept in line for volume
movement, and the net return to the
grower increased.

In all this work it was found that
if a representative direct from the
growers makes the contact, more re-
sults can be obtained. Such a repre-
sentative has been used this yew,
under direct control of the growers,
and by being properly trained and
having the proper background, many
contacts were made that would
otherwise have been lost. The fact
that this representative has just
come from California and just gone
through the date gardens gives the
right amount of romance and atmo-
sphere. A motion picture of the
date industry is being used con-
stantly. Large- concerns like to
have it shown at their sales ral“...et-
ing as it gives that personal to.ich
and necessary enthusiasm to obtain
volume sales.

At the present time, dealer ser-
vice work and distribution are more
important than direct consumer ad-
vertising. It is quite obvious that
dates cannot be placed in every
small city, nor every small store
throughout the country as there is
not sufficient tonnage to obtain a
large enough movement to pay for
the necessary overhead and to show
the store a profit. With our precent
tonnage, it is more satisfactory to
distribute to the large population
centers where this type of service
work can be carried on economical-
ly, and where a sufficient suppb is
available for a volume movement
through the stores in these areas.
Point of sale advertising, we believe,
is the only advertising justified at
the present stage of the industry.
This proves to the store manager
that you are behind him and are
helping him sell your product. Also,

we are then sure that dates are ac-
tually for sale wherever the grow-
ers' money is spent. Methods for
doing this are store demonstrations
and point of sale advertising ma-
terials — including consumer book-
lets and in some cases adds run in
the local papers in conjunction with
that particular store's advertising.

Many ways of free advertising are
available. Newspapers are anxious
to obtain material for their differ-
ent departments and will gladly co-
operate. Also home economic pro-
grams on the radio are glad to help.
We were able to get several tree
radio broadcasts east of the Rockies
last year.

There is always competition in
any line of business and so it is with
dates. Due to the present limited
area where dates may be grown
commercially, there does not seem
to be a possibility of overproduction,
but we are faced with some compe-
tition from other products such as
fancy pulled Calirnyrna figs being
sold at 121/2c per pound and plenty
of foreign dates at prices below
those which we can afford to sell.
Importations of foreign dates usual-
ly vary between 40,000,000 to 60,-
000,000 pounds per year. In 1939
there were forty and a half million
pounds imported and in 1940 it in-
creased to forty-four and one-fourth
million pounds. The biggest pro-
blem in competing with foreign
dates is the retail store owners.
They know they can move a volume
and make a profit with foreign
dates, but to them California dates
are an unknown quantity. In sev-
eral instances last year, consumers
demanded California dates when
stores discontinued them in favor
of the imports. There is only lc
per pound duty on imported dates,
but since the war, prices have been
going up. Also, there is that factor
of uncertainty regarding future ship-
ments. However, indications at the
present time are that there is a large
enough supply on hand to last the
balance of the year. The worst com-
petition in selling dates is price cut-
ting on the part of cash buyers who
contribute nothing toward market
development, and who put out a
cheap pack of poor quality This
competition actually comes from
among local growers who simply
operate under the umbrella, and if
it breaks, the cash buyer is the only
one who can make a profit. The
price of dates can be raised, as soon
as sufficient outlets are developed
and the market stabilized.

For three consecutive yeare, there

have been poor date crops and ex-
penses of growing were hardly met.
This put most growers ]n a position
of having to borrow quite neavily.
Several years back, most lending
agencies did not consider the aver-
age date grower a good risk, uniess
he had other assets or income, Now,
in spite of the partial crop failures
of 1937, 1938 and 1939, governmental
and private agencies consider a good
grower to be entitled to credit.
Since the organization of the pres-
ent grower's marketing association,
banks have found that they could
depend on certain factors and felt
that a sound future was being built.
At the present time long tenrn and
crop loans are being made, as well
as money being loaned to grower
organizations for operating capital
and cash advances to growers prior
to the selling of the crap. Without
this some $400,000 being advanced
to growers, exclusive of crop loans,
many gardens would have been hard
pressed for operating cash. The
main benefit obtained from such fi-
nancing is that the grower does not
have to obligate himself to some
commission house or cash buyer, so
that he loses control over the grad-
ing, pricing and disposition of his
crop. If outside interests were to
get control of this exclusive indus-
try and the growers themselves
could not control their own affairs,
success would soon be a thing of
the past.

As a final guide in national mer-
chandising, sales quotas per grade
are set up according to crop esti-
mates. These quotas are set accord-
ing to market surveys; as to the
purchasing power and class of popu-
lation, the number of stores and
their different types, as well as by
previous years experience. If any
one district falls down in its quota,
an answer must be forthcoming,
and the situation remedied if possi-
ble. We have found that the move-
ment of fruit is usually a direct re-
flection on the amount of personal
contact made and the help we have
been able to give the merchants.
Selling today, must be constantly
followed up and not allowed to lag
as distributors, brokers and stores
will only do what you make them
want to do. California, and Los
Angeles in particular, is the largest
user of California dates. By the
time dates have been advertised and
markets developed in other districts
as they have in Los Angeles, the
per capita consumption will easily
be increased. The one thing to
guard against is permitting the new
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markets to become as price con-
scious and to demand the lower
grade of dates as has happened in
Los Angeles. The Los Angeles mar-
ket is close to the area of produc-
tion and has always been a "dump-
ing ground" for dates as well as
other farm products. The only pos-
sible way to develop new markets
In the proper manner is through a
central marketing organization, di-
rected by the growers for their mu-
tual benefit.

The future of the date industry
today is at the crossroads. If a con-
centrated effort of all grower3 is put
forth in the right direction, time im-
port situation, competition among

growers, and price consciousness of
consumers and store keepers can be

licked. The price of imported dates

is steadily going up due to the war
situation which is going to be a big
factor in enabling the California
date grower to have preference
shown to his product. The present
tonnage is now sufficient ta allow
this program to be properly expand-
ed at a very small cost per unit.
Ground work has been laid in all
phases of merchandising but it must
be carried forward. Above all, on-
ly quality merchandise must be sold
and it is vitally essential that the
present Marketing Order for Dates
continues.

And finally, in order for dates to
be profitable, they must be grown
and packed economically, and a

good yield of quality fruit must be

obtained. Last year some growers

marketed between 12,000 and 15.000

pounds of dates per acre and made
big money at the present prices.
Others only marketed between 2,000
and 3,000 pounds per acre and were
not able to pay expenses, It is quite
obvious that there are two major
problems facing most growers today;
that of increasing production and
reducing growing costs; and that of
expanding markets and reducing
distribution costs. In many cases,
watching the operations of the date
garden, will produce more profit
than trying to raise the price of
dates to the consumer. The date
industry has now reached commer-
cial proportions the same as any
business and must be handled ac-
cordingly. The good farmer usual-
ly makes money in any field while
the careless one cannot make money
regardless of prices.

COMPOSITION OF DATES AS AFFECTED BY SOIL FERTILIZER
TREATMENTS*

By Walton B. Sinclair, E. T. Bartholomew, and Donald E. Bliss, University
Experiment Station, Riverside, California

of California Citrus    

Introduction

A cooperative experiment on the
fertilization of Deglet Noor date
palms was organized in January,
1935, and conducted in the adjoin-
ing gardens of James Arkell and
Nelle C. Foltz, near Indio, Califor-
nia. The other cooperators were the
California Date Growers' Associa-
tion, Indio, and the University of
California Citrus Experiment Sta-
tion, Riverside.

The project was originally sug-
gested by Mr. Arkell for the pur-
pose of improving the quality of
dates produced in his garden. A
simple fertilizer experiment was
undertaken, and 14 test plots were
laid out in a block of six- and seven-
year-old palms, according to a plan
devised by L. D. Batchelor, E. R.
Parker, and D. E. Bliss, of the Cit-
rus Experiment Station.

Two test plots were used for each
of five different fertilizer treatments
and for each of two controls (A and
B), which received no treatment.
The duplicate plots were widely
separated in order to reduce experi-
mental error. All the 10 fertilized
plots were supplied with nitrogen
in the form of ammonium sulfate,
each palm m 2 plots (nos. 3 and 11)
receiving 40 pounds of ammonium

*Paper No. 434, University of Cali-
fornia Citrus Experiment Station,
Riverside, California.

sulfate annually and each palm in
the other 3 plots receiving 20 pounds
of ammonium sulfate plus 400
pounds of steer manure annually.
Of the 8 plots, 4 (nos. 2, 7, 5, and 9)
received, also, annual applications
of 30 pounds of potassium sulfate
per palm, and 4 (nos. 2, 7, 6, and
12) received 20 pounds of triple su-
perphosphate per palm. Fertilizers
and field labor were furnished by
Mr. Arkell. At the time of fruit
harvest, the dates from each test
plot were picked, taken to the pack-
ing-house of the California Date
Growers' Association, and graded
separately.**

The Arkell date fertilizer experi-
ment -1.as been in operation for six
years. Individual palms have been
allowed to produce as much fruit as
is consistent with good horticultural
practice, and effort has been direct-
ed toward the elimination of alter-
nate bearing. No attempt will be
made in thi.s paper to describe the
experiment in detail or to draw
conclusion3 regarding the relative
merits of the different fertilizer
treatments. It should be stated,

**Recognition is given to Forrest
Mathez and Arthur Cavanaugh, of
the Arkell date garden, and to em-
ployes of the California Date Grow-
ers' Association, under the super-
vision of Donald Mitchell, for carry-
ing out many of the details of the
experiment.

however, that the investigation has
received the undivided support of
all the cooperating agencies.

Until September, 1940, no attempt
had been made to determine the
effect of the fertilizer treatments on
the chemical composition of the
dates. Annual records had been
kept of the quantity of fruit pro-
duced in each plot and of its quality
according to packing-house stan-
dards; but in order to ascertain
whether chemical composition af-
fected fruit quality as exemplified
in these commercial grades, the sug-
gestion was made that samples of
dates from each test plot be analyzed
to determine possible differences in
their chemical composition. It is
the purpose of this paper to report
the results of analyses of dates from
the crop of 1940.

Plot Yields and Commercial Grades
The fruit from the experimental

plots was graded at the packing-
house according to fruit-quality
specifications of the United Date
Growers of California (table

The average total yield of fruit
per palm, in pounds (figs. 1 and 2),
was greatt in the plots receiving
only ammonium sulfate and smallest
in the untreated Control B plots. Of
particular interest in connection
with this phase of the subject are
the comparative percentages of fruit
of the various commercial grades
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TABLE 1
Grading of Experimental Fruit

Fruit-quality specifications*

Grades
Sugar,

minimum
per cent

(dry-weight
basis)

Moisture,
minimum—
maximum
(per	 cent)

Weight of
smallest

fruit
(minimum,
in pounds)

Maturity Imperfectionsf
allowed

Color Size

Standard:
A (Extra Fancy) 68 20-25 1/40 Mature None Uniform Uniform'

B1 (Fancy)

B2 (Star Choice,

68 20-25 1/48 Mature
Few scars or deformities;
slight puffiness, checking,
broken skin, dry end

Uniform Uniform

Standard) 68 20-25 1/56 Mature 10 per cent per date Uniform Uniform

C (Dry) 68 *___.-20 1/54 Mature lAny except those interfering 	
with hydration process

Substandard:
D (by-products) 68 Mature 	

,
Culls	 (nonedible) . 68 or less §

*Adapted from: (a) Marketing Order for Dates, as Amended, August 25, 1939 (California State Depart-
ment of Agriculture) ; (b) Grades for Dates Established by United Date Growers of California, June 11, 1940;
and (c) sample grade separations as employed by the California Date Growers' Association, 1940.

tImperfections include scars, deformities, puffiness, checking, broken skin, and dry end.
No minimum moisture requirement.

.•There are two types of culls: (1) fruits with less than 68 per cent sugar; and (2) other fruits which are
nonedible because of different types of spoilage.

from plots receiving different fer-
tilizer treatment (fig. 2). With the
exception of the dates from Control
B plots, about one half of the fruit
was classified in Grade B2, about
one fourth in Grade Bi, about one
fifth in Grade C, and less than 5 per
cent in Grades A, D, and culls.

Within the five fertilizer treat-
ments, the differences in the per-
centages of packing-house grades
were not very great. (These per-
centages should not be confused
with the yield values _shown in fig-
ure 1 and expressed in pounds,
which varied considerably.) There
was marked difference, however,
between these percentages and those
from the control plots, A and B,
respectively. Control A plots had
received two applications of manure
prior to the beginning of the ex-
periment; Control B plots had had
no fertilization. It should not be
inferred, however, that these pre-
vious treatments of Control A plots
are entirely responsible for the dif-
ferences in yields and grades of
fruit from control plots A and B;
and it should be observed that the
relatively larger percentages of fruit
of Grades C and D in Control B
plots are offset by lower -percent-
ages of fruit of Grades B1 and B2.

Composition of Date-Fruit Samples

• The analyses of fruit samples from
the Arkell date fertilizer experi-
ment .included the usual determina-

tions of moisture, dry weight, total
soluble solids, insoluble residues,
sugar, soluble solids not sugars,
and total nitrogen.

Methods. — Random samples of
mature orchard-run fruit (exclusive
of culls) were obtained on October
12, 1940, at a stage in the harvest
season when the largest pickings of
dates were being made. These
dates were brought to the labora-
tory and weighed after they had
been wiped free of dirt and the
calyxes had been removed. After
the seeds had been extracted, the
samples were finely ground in a
meat chopper. Aliquot portions
were then taken for the various
analyses.

To determine moisture values, the
samples weir first heated for 1 hour
in an oven at 100° C; they were then
placed in a vacuum oven at 65° C
and dried until the loss in weight
amounted to not more than 3 mg.

The soluble solids were deter-
mined on known weights of fruit
(without calyx and seed) by extrac-
tion on a water bath with succes-
sive portions of hot water until the
readings of the refractometer show-
ed the tesc solution to be free of
soluble substances. All the extracts
were combined and accurately di-
luted to 1 liter. Aliquot portions
(100 ml each) were placed in
weighed glass evaporating dishes
and evaporated to near dryness on

a water bath and finally dried com-
pletely in a vacuum oven at 65° C.
The total soluble solids of the sam-
ples were calculated from this resi-
due.

An attempt was also made to de-
termine the content of soluble solids
by measuring the refractive indexes
in the water extracts with the re-
fractometer and calculating there-
from the percentage of total soluble
constituents. For some unknown
reason, the refractometer readings
on the water extracts indicated a
percentage of soluble solids much in
excess of the correct value, when
compared with the percentage of
soluble solids determined by the
method described above or with
percentages of other constituents of
the fruit samples.

After all the soluble material had
been extracted from the samples,
the remaining water-insoluble por-
tion was dried to constant weight in
an oven at 103° to 105° C. This ma-
terial was weighed, calculated, and
reported as the insoluble residue.

The soluble carbohydrates in the
samples were determined on the
water extracts and are reported in

terms of glucose as reducing and
total sugars. The values for the
total sugars (table 2) were deter-
mined on aliquots of the same wa-
ter extract by both the Shaffer-
Hartmann (8) and the Bertrand (3)
methods. The comparative amounts
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of total sugar obtained from the ex- percentages of constituents are first is the limitation of moisture
tracts by these two methods were shown in relation to the fertilizer content in the various grades; and
determined by the action of hydro- treatments (fig. 3), it may be seen the second, the definition - of the
chloric acid at room temperature that only small differences exist. It minimum concentration of sugar
and by a highly active invertase appears, therefore, that on the basis (68 per cent) on a dry-weight basiS.
enzyme. Results show that hydro- of these determinations on the fruit When the fruits of the various
chloric acid and the enzyme in- of the crop of 1940, little or no dif- standard grades comply with the
verted nearly the same amount of ference In chemical composition can class specifications of minimum
sucrose in the extracts. This is good be attribu!a.,.d to the effect of fertil- weight of smallest fruit in a par-
evidence that they hydrolyzed the izer treatment. ticular grade and moisture content,.
same materials in the date to yield, The Te;;ults of these analyses are it follow-.s that under normal condi-
within experimental error, the same essentially similar to those reported tions of cultural practice, the sugar
values for the total sugars.	 by Haas and Bliss (6) and by Sievers concentration should not be less

Total nitrogen was determined by and Barger (9), but include addi- than 68 per cent of the dry weight.
the modified Gunning method (2) to tional data on the total soluble It should not be concluded, how--
include nitrate nitrogen. solids, the insoluble residue, and the ever, that if two samples of fruit

Results.-The results of analyses soluble solids which are not sugars. have the same- moisture content,
of fruit samples are reported on the The differences between the total they also have the same content of-.
basis of fresh and dry weights (ta- soluble solids and the total sugars total sugars on a dry-weight basis.
ble 3) so that the influence of mois- ranged troni 10.89 to 15.39 per cent This would be possible only if the
ture on the percentage of constitu- on the dry-weight basis. After ex- total dry weight were soluble sugar,
ents in the samples can be shown. traction of the soluble solids, the which is not the case; for, as shown
These fresh-weight analyses permit insoluble residues which remained by the data in figure 3 and table 3,
the calcuiation of the data from a varied, from 8.94 to 10.02 per cent the dry weight is composed of other -
percentago basis to the basis of mass of the dry weight. soluble materials also. It is our-
per average fruit. The distribution Relation of Composition of Date purpose to emphasize here the fact
of the various solid constituents are Fruits to Grades that if fruits are classified accord-
indicated on the dry-weight basis. A study of the factors involved ing to the rules for the standard

The ranges of differences of the in the commercial grading of dates grades, especially according to the
constituPats in the samples (table 3) (table 1) shows that the classifica- -regulations for minimum weight.
show the actual variations in the tion is based upon physical charac- and moisture, they will in - most
fruit. These small differences dem- teristics and general appearance cases contain more than 68 per cent -
onstrate the remarkable uniformity rather than upon chemical composi-  sugar on a dry-weight basis.
in composition of the samples from tion of the fruit. There are two

	
When ihe fruit is graded accordzs-

the different plots. Also, when the exceptions to this statement: the ing to the specifications listed in

TABLE 3

Analyses of Fruit Samples from Plots of the Arkell Date Fertilizer Experiment

;ample
from
plot

No.

Average
weight

Per
fruit,

in
grams

Mois-
turc,

per cent
fresh
weight

Dry
matter,
per cent

fresh
weight

Total
soluble solids
(per cent)

Insoluble
residues

(per cent)

Sugars
(per cent)

Soluble solids
not sugars
(per cent)

Total
nitrogen

(Per cent)Reducing Total

Fresh-
weight
basis

Dry-
weight
basis

Fresh-
weight
basis

Dry-
weight
basis

Fresh-
weight
basis

Dry-
weight
basis

Fresh-
weight
basis

Dry-
weight
basis

Fresh-
weight
basis

Dry-
weight
basis

Fresh-
weight
basis

Dry-
weight
basis -

1 12.80 22.5 77.5 71.27 91.97 6.97 9.00 19.65 25.37 59.34 76.58 11.93 15.39 _0.32 .0.41.

2 13.17 25.6 74.4 68.39 91.92 7.35 9.87 22.32 30.02 58.23 78.25 10.16 13.67 0.30 0.41

3 12.41 25.3 74.7 67.22 90.00 7.47 10.00 22.66 30.33 59.12 7.9.11 8.10 10.89 0.29 0.39

4 13.81 25.8 74.2 69.31 93.40 7.09 9.55 23.37 31.50 58.86 79.33 10.45 14.07 0.30 0.40

5 12.58 25.5 74.5 68.31 91.69 6.93 9.30 20.30 27.37 57.48 77.14 10.83 14.55 0.32 0.43

6 13.62 27.1 72.9 67.15 92.11 7.31 10.02 21.97 30.13 59.00 80.93 8.15 11.18 0.31 0.43

7 13.07 25.1 74.9 69.03 92.16 6.99 9.33 20.05 26.77 58.23 77.75 10.80 14.41 0.34 0.46

8 13.39 27.6 72.4 67.10 92.67 6.75 9.32 20.86 28.81 58.75 81.15 8.35	 11.52 0.31 0.42

9 13.38 28.3 71.7 65.91 91.92 6.63 9.24 21.70 30.26 57.22 79.79 8.69 12.13 0.29 0.40

10 12.28 25,0 75.0 68.86 91.81 6.87 9.16 17.71 23.61 58.63 78.17 10.23 13.64 0.33 0.44

11 13.66 25.6 74.4 67.67 90.95 6.87 9.23 22.65 30.49 57.52 77.31 10.15	 13.64 0.29 0.39

12 13.32 28.4 71.6 64.96 90.72 6.65 9.28 21.94 30.64 54.97 76.77 9.99	 13.95 0.29 0.40

13 12.75 . 24.4 75.6 68.50 90.60 7.14 9.44 19.96 26.41 58.30 77.12 10.20	 13.48 0.27 0.36

14 13.94 25.8 74.2 67.53 91.01 6.64 8.94 22,12 29.81 57.44 77.41 10.09 13.60 0.25 0.34
lange

of
liffer. 1.66 5.9 5.9 6.31 3.40 0.84 1.08 5.66 7.89 4.37 4.57 3.83 4.50 0.09 0.12
zolces

I
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table 1, the individual grade re-
quiremeni s are not rigid but are
more or less elastic. From a prac-
tical standpoint this is the way it
should be in order to care for the
variations in quality and quantity
of fruit from year to year. The use
of such a standard for the commer-
cial grading of fruit limits the utili-
zation of the chemical composition,
however, as an important factor in
the classification of the better grades
of fruit. For instance, a portion of
the fruit in Grade B1 may some-
times be classed as Grade A fruit,
and fruit of Grade B2 may occasion-
ally be classed as Grade B1, classi-
fication depending upon the prevail-
ing conditions of supply and demand
or upon satisfaction of the require-
ment for the minimum weight of
smallest fruit and maximum and
minimum percentages of moisture,
while samples of fruit from all three
grades show practically the same
chemical composition.

On the basis of the foregoing con-
siderations, the moisture content is
the chemical factor most directly
related to fruit quality. It is safe
to say that the physical properties
and physical appearance of the fruit
(broken skin, checking, wrinkles,
puffiness, etc.) are most easily af-
fected by changes in moisture. This
factor has long been recognized by
growers and packing-house mana-
gers as of prime importance in the
grading cf Deglet Noor dates. It is
well known that increase in mois-
ture accelerates the chemical re-
actions of an enzymatic and hydro-
lytic nature in the mature fruit.
There is also a direct relation be-
tween moisture content and infec-
tion of the fruit by various fungi.
Both fungi and bacteria produce

souring and off-flavor in mature
dates that contain an excessive
amount of moisture.

Nixon (7) has demonstrated the re-
lation of fruit-bunch thinning to the
incidence of checking and blacknose.
Haas and Bliss (6) and Aldrich acid
Moore (1) have investigated the in-
fluence of water on the injury of
dates. Bliss (4) and Bliss and Bream
(5) have emphasized the role of
aeration oF the fruit bunch in the
reduction of fruit spoilage. The re-
sults of these.. investigations indicate
that the quality of dates is closely
related to the physical environment
under which the fruit is grown and
also to the type of bunch manage-
ment used. Since the quality of the
fruit is markedly influenced by these
factors, it follows that the commer-
cial grades are also affected. The
data presented in this paper show
the difficulty in evaluating the small
differences in chemical composition
of fruit that might be attributed to
soil fertilization.

Summary

Chemical analyses were made on
dates from the Arkell date fertilizer
experiment to determine whether
the fertilizer treatments had pro-
duced any effect on the chemical
composition of the fruit. Although
the fertilizers had influenced the
average yield per palm, the differ-
ences in chemical composition of the
fruit were very small. While t'rN.e
commercial grading of dates is based
principally on the physical charac-
teristics of the fruit, moisture con-
tent appears to be the most impor-
tant property involved in fruit qual-
ity. Environmental conditions un-
der which 7ne fruit is grown and the
type of truit-bunch management

employed are known to play an im-
portant role in the determination
fruit quality. There is as yet no
evidence, however, that soil fertili-
zer treatments in the Arkell expe:.i-
ments are of importance in this
regard.
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BRUCE SCOTT BOY ER

BRUCE SCOTT BOYER
1875- 1940

*	 *

The death of Bruce Scott Boyer on
October 22, 1940, deprives Califor-
nia if one of its leading date grow-
ers. 'lie was intimately associated
with the date industry during

first twenty-five years of its com-
mercial developmen. He was a
quiet, practical man, who gained a
thorough knowledge cf date culture

and unselfishly disseminated that
knowdge among many who needed
encouragement.

Jonn Boyer, his father, was a
Union soldier in the Civil War and

a farmer. It was on a farm near
Terra Alta, West Virginia, that
Bruce Boyer was born on January
17, 1875, the youngest in a family

of nino. In 1882 the family moved
to Salina, Kansas where his mother,
Jemima Turney Boyer, died seven
years later. Because of various in-
terrup'Ions, he did not finish his

studies in the public schools until
he was eighteen years old. Later,
as a boarding student in Mount Bar-
bara Military Academy at Salina.
he earned his tuition by waiting on
tables. Shortly before he was ta
complete a course in commercial
subjects, the school building was
struck by lightning and burned: this
disaster ended his formal education.

During the next twelve years he
gained experience in several dif-
ferent types of occupation: he
worked on farms and in a cigar
factory and later followed the bak-
er's trade. He came to California
about 1897 and in the same year
went north, intending to settle in
Oregon. While enroute, he suffered
from a severe attack of typhoid
fever and malaria. This illness, to-
gether with an earlier attack of
rheumatism, is thought to have af-
fected his health in later years. In
northern California he again found
employment as a baker and then
operated a small restaurant. A year
spent in Salina, Kansas, was fol-
lowed by a return to California in
1902 and association with the San
Pedro Lumber Company at Hunt-
ington Beach. Early in 1907 he
went to Chico where for three
months he worked as an electrician
with a gold-dredging outfit.

On August 14, 1907 Bruce Boyer
married Clara Maria Christensen at
the ranch home of the bride's par-
ents near Garden Grove, California.
About that time he became inter-
ested in the agricultural possibilities
of the Coachella Valley. This in-
terest led to the purchase of 24 acres
of land east of Thermal, and there
for tea years he raised truck crops.
During these years he was also
bookkeeper for J. W Newman of
the Thermal Cantaloupe Growers'
Union and served as president of
the Board of Trustees of the Ther-
mal School District at the time of
the erection of the second school
building. Mrs. Boyer taught for one
year in the old school at Thermal
and from 1914 to 1916, she acted as
principal of the new school. The
Boyers took much interest in dra-
matic performances given during
this oeriod by local talent in the
Thermal district. These popular
plays were staged with such meager
facilities as coal oil lamps and very
little scenery.

Seventeen



Mr. Boyer first became interested
in date culture while living near
Thermal and there he planted a
nursery of seedling date palms.
From this nursery originated the
valuable male varieties called "Boy-
er Number 11" and -Cook Number
1." fhree imported offshoots were
purchased as an initial investment
in palms of the standard varieties.
These offshoots, planted deeply in
an irrigation furrow, died from a
rot of the bud. A propagation house
with wooden sides and cloth roof
was built to accommodate about 50
Deglet Noor offshoots imported from
North Africa in 1914. A second lot
of 25 Deglet Noor offshoots was pur-
chased in 1916 and placed for a time
in the propagation house.

The Boyers purchased 10 acres of
unimproved land situated about one
mile west of Indio, California, and
in February, 1917, moved to this
new location. The land was cleared
and leveled, a well was dug, and
date palms were transplanted from
the farm at Thermal. Much trouble
was experienced in the propagation
of offshoots, for they were some-
times allowed to withstand pro-
longed exposure to desiccation in
the air and sunshine before being
placed in soil to strike root. One
of the early methods of propagation
involved the planting of young, un-
rooted offshoots in large pots made
of terra cotta and filled only with
stable manure. When a plan was
discussed for supplying bottom heat
for these potted offshoots, Mrs. Boyer
objected and said that in her opinion
nature intended that the offshoots
should become rooted while still at-
tached to the parent palm. Accord-
ingly, soil was piled about the base
of other young offshoots. They be-
came rooted and, at a later time,
were successfully established in the

new date garden. This improved
method of propagation, which was
developed more or less simultane-
ously by several growers and ex-
perimenters, was revolutionary in
its effect on the date industry. The
acreage of date palms in the Boyer
garden was increased gradually over
a period of ten years until all of the
area was planted. A new house
was completed in 1925, and during
the following years the Boyers dis-
played much skill and foresight in
the management of their property.

Mr. Boyer took an active interest
in the annual meetings of the Date
Growers' Institute. In addition to
his usual participation in the dis-
cussioos, he once presented a manu-
script* on the subject, "Date Pro-
tectors: What they are."

Mr. Boyer held several important
positions in connection with the lo-
cal date industry. In 1914 he served

-
as County Horticultural Inspector
for the Coachella Valley. He also
worked with A. J. Shamblin under
the Federal Horticultural Board on
the eradication of the Parlatoria
scale. The California Date Growers'
Association was organized in 1919
and Mr. Boyer was one of the origi-
nal members. He served as a Di-
rector in this organization until the
time of his death, having held the
offices as President, Vice President
and Treasurer. He spent much time
in the field conferring with mem-
bers of the Association about the
management of the fruit.

William W. Cook, President of the
California Date Growers' Associa-
tion, has written the following state-
ment regarding Mr. Boyer: "He
was a man who quietly went about
his business accomplishing a great

*Boyer, Bruce S. 1933. Date Pro-
tectors: What they are. Date Grow-
ers' instit. Ann. Repl. 10:5.

deal of good, both for his organiza.
tion and for the date industry as a
whole, to say nothing of his contri-
bution to the good of the Community
in which he lived. We all regret
his loss deeply as he was one man
who could always be counted on to
get a job done and not leave the
troublesome details for someone else
to finish up."

Mr. Boyer was known for his tact
and for his ability in avoiding un-
pleasant entanglements in the con-
troversies which, in early days,
swept the Coachella Valley. He was
a thoughtful man and one who an-
ticipated the needs of his associates.
Although he did not affiliate with
any church, he expressed belief in
the Christian principles and while
living near Thermal attended the
Baptist Church. At the time of his
death he was a member of the River-
side County Farm Bureau and the
Coachella Valley Lions Club.

Besides his wife, he is survived by
two sisters, Mrs. Sabina F. Cary of
Port Angeles, Washington, and Mrs.
Alice V. Cary of Anza, California, by
one brother, Gilbert V. Boyer of Yu-
caipa, California, and by several
nephews and nieces.

I am personally indebted to Mr.
Boyer as a friend and as a technical
advisor. We were associated for
more than nine years in studies on
the fruit spoilage of dates. As a
young, inexperienced investigator in
the field of date pathology, I learned
from him a great deal about the
management of Deglet Noor fruit.
His genuine interest in the possibili-
ties yf scientific research made him
a splendid cooperator. I am only
one of many friends who regret his
passing.

DONALD E. BLISS
Citrus Experiment Station

Riverside, California
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BRYAN GANO HAYWOOD
1865 - 1940

*

BRYAN GANO HAYWOOD

Bryan Haywood was born in 1865
in a tall, narrow house on the lake-
shore of Chicago. His father, Cor-
nelius, was from England; his
mother from the Southern family of
Bryans of St. Louis.

When he was twenty years old he
went to Colorado where he became
engaged in gold mining for a short
while. Following this he gained his
first business experience in the Hig-
gins Sporting Goods Store which
later became the Haywood Arms
Company and then Haywo9d-
Spaulding Arms. After selling lis
interest in the sporting goods busi-
ness, he moved to Kansas City
where he became established in the
business of handling and selling
alfalfa.

During the world war he was
placed in charge of the Red Cross
work at Camp Pike in Arkansas,

then the largest camp in the coun-
try.

In 1922, he retired from active
business and settled in California.
He became interested in farming
and in 1923 his first connection with
the date industry began when ne
purchased a five-acre garden two
miles west of Indio. This was named
the Model Date Garden and Mr.
Haywood put all his enthusiasm m-
to growing the largest crops of best
quality dates possible. He used
water and fertilizer vastly in excess
of the quantity customarily used by
other date growers at that time. He
also thinned the fruit bunches more
than was the common practice. By
this method he produced tonnage
yields per acre which had not been
thought possible up to that time.
This production of high yields and
high quality dates gave the first

impetus to the standard of produc-
tion and quality that the California
date industry now holds as an ideal.

His later connection with the date
industry was chiefly with handling
and marketing of dates. From 1928
to 1930, he served as president of
the California Date Growers associ-
ation. In 1937 he took an active
part in the formation of the United
Date Growers. He served on the
board of directors of this organiza-
tion and was actively engaged in its
affairs until his death which oc-
curred on December 13, 1940.

He was an individualist with posi-
tive opinions which he never hesi-
tated to express. During the latter
years of his life he worked hard to
bring about a better understanding
and cooperation among date grow-
ers. His passing is a great loss to
the entire date industry.
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IMPORTANT FACTORS IN THE COST OF GROWING DATES

By H. B. Richardson, Assistant County Agent, Riverside County

At the Sixteenth Date Institute,
I reported in detail upon some of
the costs necessary for the proper
maintenance of a date garden. It is
not the object of my talk this after-
noon to go into any of these details,
but to point out some of the impor-
tant factors which have come to
light through this study. I would
like to say that the Sjxth Enterprise
Efficiency report has just recently
been completed, copies of which are
available, to anyone interested, at
the Agricultural Extension Service
office, Post Office Building, River-
side.

We are not going on with the
study at this time as much data
have been accumulated on produc-
tion costs. At a future date, should
the industry feel the need of new
and up-to-date figures, the study
could be resumed provided sufficient
date i;rowers would be willing to
cooperate.

The final report has a number of
tables which will be interesting to
those who contemplate going into
the date-growing business as well
as to those who are now growing
dates. The table on general sum-
mary of gardens by age groups,
based on the records from 1934 to
1939, inclusive, gives some idea of
the relative costs through the be-
ginning years. Several date g-row-
ers have been in the study since the
start. Their records are tabulated
as six-year averages for those gar-
dens. These records show some
variation in costs, but not as much
as you would think. Growing and
harvesting costs amount to a low of
$4.04 per hundred pounds to a high
of $4. 32 per hundred. It is interest-
ing to note here that growers have
long said that it costs about five
cents a pound to produce dates. It
would seem that this figure of five
cents has been substantiated as not
far out of line by this study. There
are several other cost tables based
on estimates and actual figures sub -
mitted, together with a table on
depreciation charges and palm tree
values. The last table is perhaps
the most interesting and brings to-
gether the best figures we have

been 9ble to get from the yearly
reports. I would like to mention a
few of the standards from this table.
It shows a total cultural labor charge
of $61.35 and a picking and hauling
charge of $61.50, or a total labor
charge of $122.85 per acre. The
maternal cost is about $63.00 per
acre and cash over-head about
$29.30, or a total cash cost per acre
of $215.65. With a charge of $61.50
for depreciation and $37.25 for in-
terest on investment, it totals $314.40
per acre as the approximate cost.
of producing an 8,000-pound crop of
dates, or slightly less than four
cents a pound. I am of the opinion
that careful study of various items
by growers will enable them to
make substantial savings and re-
duce he $314.40 per acre total cost.

With rather low returns to grow-
ers during the last few years, it is
hard to see how one would make a
satisfactory living fram 10 acres of
dates. If the grower could average
61/2 or 7 cents a pound for orchard-
run fruit with 4c per pound costs
and a production of 10,000 pounds
per acre or over, 20 acres or even
less would return a good living.
Averages are all right to consider
and .study. They are necessary
figures for any industry but the
grower should strive to produce
crops above the average and keep
his costs as far below as possible.
What's more, some of the growers
are doing it!

There are many factors which can
influence the cost of growing dates,
some of which are under the control
of the operator, others are not. The
weather conditions at harvest have
damaged some of the recent crops.
The freeze of 1937 reduced one crop
and affected the next. These re-
ductions are all reflected in the cost
study yield per acre figures which
are probably not typical of future
date garden yields. The data on
production costs should not be far
off as some of these charges have
been -very constant right through
the report. I would like to say an-
other thing for the benefit of those
who are not too deeply involved in
the date industry at this time; and

that is, the growing of dates is no
more a "sure-fire" big profit busi-
ness than any other agricultural
enterprise. The same care, ingenu-
ity, and managerial ability a;:e
needed in this industry as in any
other. There are growers who are
making good returns on invested
capital based on present-day values
and not on the historical past. These
same growers are applying every-
day common sense without any at-
tendant "hocus pocus" and the con-
ditions of their gardens show the
results.

There are two things which seem
to influence more than any others
the success or failure of a date gar-
den. One is yield and the other is
the quality coupled with price per
pound for the product. There is
not a great deal that the individual
can do about the price except
through cooperative action, but by
sound cultural practices, he can in-
fluence the yield and quality.

Soils, perhaps as much as any one
thing, influence the quality and
yields. You have all seen the re-
moval of date palms from the
heavier soil types where production
has proved unprofitable, and if we
analyze the reason, we find that
heavy soils in some parts of the
Valley are unsuited to the produc-
tion of dates. This was not known
20 years ago when the industry was
young. Lack of water penetration,
with the resultant large percentage
of small, shriveled, and dry fruit
forced the operators to abandon the
enterprise. You cannot take a poor
soil and bring it up to equal that
of a good soil. You can, however,
maintain a good soil by proper care
and fertilization. You cannot build
up a poor piece of ground to a state
of high productivity. The study in -

dicated the necessity of locating a
garden on uniform, deep, open, and
well-drained soils. There are areas
of these soils in the Coachella Val-
ley and they should be used for date
growing. Land should be properly
prepared, leveled and the irrigation
system installed for the operation
of as near a flooding system as pos-

sible. Variations of soil are always
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noticeable to the operator in the -
handling of irrigation water. The
uniform distribution and penetra-
tion of water is desirable for best

results.

Water and Irrigation: The cost

study shows a wide variation in in-
dividual costs as well as amounts
of water applied. The average year-

ly application for all gardens in the
study i3 about ten acre-feet per acre.

The cost for power to pump this
water is between $30 and $35 per
acre. The labor cost for irrigation
fluctuates widely, due, I believe, to
including under this heading several
other items. The average labor
costs for the six years varied from
about $9 to $15 per acre per year.
At the Fifteenth Annual Date Grow-
ers' institute, Arthur Pilsbury re-
ported upon his studies on the use
of water by date palms. Thes,e
studies indicated that date palms
used about seven acre-feet of water
per year and that to maintain this
amount in the root zone there was
applied on an average of nine acre-
feet to the gardens studied. This
would indicate that the average in
his investigation is not far from the
data obtained in the cost study.

Cover Crops: Most growers re-
ported a charge for the growing of
cover crops in the date garden. The
use of cover crops in date gardens
is a soil-building practice which is
well adapted to local conditions.
The growing of these cover crops in
the winter months is not to be
questioned, but the production of
large amounts of green organic mat-
ter for incorporation in the soil dur-
ing the summer months should be
closely watched. Many times grow-
ers have allowed these crops to ma-
ture before discing them down.
These crops should be disced under
in the bud stage before they become
woody. To grow any large amount
of green organic matter in the date
garden, it must have water above
the requirements of the palms alone.
The amount of water necessary for
both the cover crop and the palms
is not always applied. Date grow-
ers growing summer cover crops
should be prepared to meet ade-
quately the water requirements of
both the cover crop and the date
palms. If insufficient water is ap-
plied, the date palms may suffer

and this will result in a loss of crop
quality.

Fertilizers: There is little definite
experimental information available
about the fertilizer requirements of
the date palm. Work is in progress
by the Citrus Experiment Station
and U. S. Department of Agriculture
which may give us a better picture
of the fertilizer requirements of the
date. The cost study shows that
growers have spent on the average
about $25 per acre per year for fer-
tilizer materials. A review of what
these growers used showed a wide
range of mixed fertilizers and ma-
nures as well as different soil
amendments. There is no one con-
sistent practice which has been car-
ried on continuously throughout the
six-year period. It is well to note
that at some time or other, if not
regularly, growers have applied
varying amounts of manures. IL
would appear from the experience
with other crops that the use of ma-
nures which supply most of the es-
sentials of plant growth is a desir-
able and sound practice. It is indi-
cated tnat the heaviest users of ma-
nures seem to have the highest
yields and the best quality crops.
The proper amount per acre to ap-
ply needs further study. Nitrogen
seems to be the limiting element
and most necessary in successful
crop production in the Valley. The
study emphasizes the need for more
information on this problem. Of
four gardens which have been in the
study ior six years continuously, the
range of expenditures for fertilizers
varied from a little over $17 to a
high of over $41 per acre, yearly
average. The average yields from
these gardens have been well up
toward 10,000 pounds of fruit per
acre per year, a good record, con-
sidering the years involved.

Labor Costs: The date grower
does not need to be told that he has
a very high labor charge per acre.
This enarge is comparable to many
of our hand-labor crops. The study
shows a wide range in labor costs.
This wide variation is a place where
the operator can give more careful
attention to his expenditures with
a view toward eliminating or re-
ducing some of these charges to the
minimum. The last years of the
study show a variation from a low

of $56 per acre to a high of $96 per
acre for cultural labor. Cultural
labor, which means the amount of
labor iecessary to mature a crop on
the palm. This does not includ2
harvesting labor. Obviously, some-
where in between these two ex-
tremes lies the proper amount to
expend. The combined total cash
costs indicate that to produce a crop
on the palms in 1938 was $175 per
acre and in 1936 was $252 per acre.
Somewhere between these figures is
probably the correct expenditure.
Harvesting costs have fluctuated
with the crop. The labor cost is
high, but unless more economical
methods of getting the dates off the
palms can be found, there is not
much that the grower can do to -
ward cutting his costs. I believe it
is of interest at this time to call
attention to a recent release from
the Giannini Foundation of Agricul-
tural Economics, University of Cali-
fornia, in which it is pointed out
that ihe California date should find
a favorable market during the com-
ing year, due largely to increased
purchasing power of consumers.
The -lomestic date industry has not
been affected by the war and the
rising national income due to the
defense program is creating a favor-
able market for dates. If foreign
supplies now coming into this coun-
try were to be cut off. prices would,
no doubt, rise considerably. I call
attention to this for one reason:
with a high labor requirement for
date growing, with rising labor costs
all along the line, the date grower
will no doubt have to pay more for
his labor and this will off-set his
increased returns. Date growers
should therefore continue to study
more carefully their individual la-
bor requirements with a view to
making reductions wherever possi-
ble.

An old "farmer" friend once re-
marked that it took three H's to pro-
duce a crop of oranges: Horse sense;
Horse power; and, Horse manure,
all of which are the production of
stable thinking. Perhaps he is
right! I see no reason why the same
H's cannot be applied to dates as
well as to oranges, with principal
emphasis on the first H.

I wish to express my apprecia-
tion to those date growers who
helped make the study possible.
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SECURING HIGHER DATE YIELDS AND IMPROVING QUALITY
Date Growers Discussion Panel

Discussion Leader: H. L. Cavanagh
Date Grower

* * *

There is a marked difference in
the tonnage of dates produced by
gardens of the same age throughout
the date growing section of Coa-
chella Valley. Part of this differ-
ence in yield is due no doubt to lo-
cation and soil conditions. It does
not seem, however, that it is all due
to these factors as there are date
gardens producing high yields in al-
most every section of this district.
These high yield date gardens also
produce dates of good quality.

The object of this discussion is to
give the operators of date gardens
producing high yields an opportu-
nity to describe their cultural prac-
tices, their methods of thinning,
fertilizing, irrigating and any other
factors which appear to them to in-
fluence the yield and quality of
dates. It is hoped that from such
presentation of facts other growers
will, by adopting similar methods,
be able to increase the per acre
production of their date gardens and
also improve the quality and size
of individual dates.

The growers whom you will now
hear take part in this discussion
have been requested to place special
emphasis upon any operation which
is considered of particular impor-
tance in the production of good
quality dates, together with high
average yields.

In listening to these discussions
date growers should bear in mind
the variable conditions under which
dates are grown and that good judg-
ment must be exercised to find the
cultural methods most suitable to
each individual date garden. Proper
cultural methods together with good
management will in most instances
produce the desired results.

The following schedule will serve
to illustrate the importance of se-
curing high yields of quality dates.

Annual per acre cost of date gar-
dens with average yield and aver-
age quality dates:

Fertilizer $ 25.41
Irrigation 36.91
Cultivating, etc. 78.29
Harvesting	 46.10

186.71
Gross return per acre

from sale of dates	 277.36

Net cash return per acre $ 90.65

Annual per acre cost of date gar-
dens with high yield and good qual-
ity dates:

Fertilizer	 $ 40.00
Irrigation	 33.00
Cultivating, etc.	 139.00
Harvesting	 88.00

300.00
Gross return per acre

from sale of dates	 600.51

Net cash return per acre $300.51

By S. D. Overholizer

No two date gardens are situated
on the same type of soil and no two
gardens receive the same general
cultural treatment, particularly in
respect to fertilization and irriga-
tion. In this report I am attempt-
ing to give my own experience and
methods which I found most suc-
cessful in producing good quality
dates as well as high yield per acre.
Care should be exercised in draw-
ing definite conclusions from meth-
ods described herein as the same
results might not be obtained under
different conditions.

In the first place the soil on which
my date garden is located is sandy
with an occasional thin layer of silt.
I have never found the upper layers
of silt to be more than one or two
inches in thickness. At a depth of
about ten feet, however, there is a
silt layer at least two and one-half
feet in thickness. Beyond this
depth I have not tested the soil and
know nothing of conditions existing
at lower levels.

For a cover crop Hubam clover
is planted in my date garden about
the first of January and is plowed
under about the first of May. This
cover crop is irrigated as often as
necessary for good steady growth.
During the winter and early spring
irrigations are necessary about once
a month but in late spring it is
necessary to irrigate more often,
sometimes as frequently as every
ten days. After the cover crop has
been worked into the soil, the date
garden is irrigated every ten to
twelve days. During harvesting time
the garden is irrigated as often as
appears necessary according to
weather and soil conditions. In some
cases an irrigation is given every
ten days and in other cases not for
three weeks.

In addition to the use of cover
crops for fertilizer, steer manure is
also used. None was applied last

year, but in the preceding year ten
tons per acre of steer manure had
been applied in the month of De-
cember.

After pruning the palms, all dah.'
leaves are put back into the soil
none are hauled out or burned. The
leaves are ground rather fi ne and
thoroughly worked into the soil be-
tween irrigations.

Commercial fertilizer also is usu-
ally applied about the first of May
at the time the cover crop is being
worked into the soil. This consists
of 400 pounds per acre of 16-20 and
400 pounds per acre of potash.

The date garden is kept free of
weeds from May to January by
thorough cultivation after every
other irrigation.

One very important factor in pro-
ducing good quality dates is propel
thinning of the date bunches. My
plan is to have all thinning finished
before the pits begin to harden.
I leave 20 to 25 strands to each
bunch with 35 berries to the strand
allowing for a drop of 5 berries
from each strand. This of course
makes it necessary to leave suffi-
cient bunches on each palm to pro-
duce the desired yield.

By Hawley O. Duncan
Supt., Model Date Garden

Basing our opinion on many years
of actual experience in handling and
growing dates, we have definitely
come to the conclusion that aate
gardens will, under favorable con-
ditions with proper care, produce
dates of good quality together with
high yield per acre. The following
is a description of the cultural
methods used in handling the Model
Date Garden.

The soil on which this garden is
located is a fine sandy loam.

For a period of several year's, ten
to twelve acre-feet of water have
been used per year. During the
season of hot weather, the garden
is irrigated every fifteen to twenty
days. Tests with a soil auger are

made regularly at least once a
month. If it is found that the soil

is not wet enough, an irrigation is
applied regardless of time schedule.
During harvest time the use of wa-
ter is sharply reduced and almost
eliminated during cool weather.

When the harvesting of the dates

is completed and the palms are

pruned, the garden is fertilized.
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For several years the Model Date
Garden has had from eight to ten
tons of sheep manure applied an-
nually per acre in addition to the

use of various amounts and kinds
of commercial fertilizer. Alter-
nately, Sulphate of Potash and Sul-

phate of Ammonia was used one
year each, and mixed fertilizers
0-10-12 and 0-20-20 two years eacr.

In our case 0-20-20 appeared to give
the best results. Ordinarily about
six pounds of this fertilizer was
used per palm. In 1940, no sheep
manure was used, but instead forty-
seven pounds of 0-20-20 was applied
to each palm with good results.
For a cover crop, melilotus

generally used.	 The seed are
planted immediately following the
application of the manure, after
which the soil is thoroughly iri
gated. The cover crop is plowed
under and worked into the soil dur-
ing the latter part of April.

Clean cultivation is generally
practiced but at times weeds and
grass (not Bermuda) are allowed to
grow to full height before cultiva -
tion. From the time the cover crop
is plowed under until harvest, the
garden is cultivated about once
every two months.

Methods of thinning and tieing
the date bunches early in the season
is an important factor in producing
high quality fruit. At the time of
pollination it is our practice to cut
the blossom strands approximately
in half depending on the apparent
strength of the blossom and stem.
After pollination the bunches are
pulled down below the leaves and
tied. Enough low-hanging leaves
are cut from the palms so that the
bunches will hang clear. This eaily
tieing holds the bunch down when
it is not heavy enough to be held
down by its own weight and late-:
in the season the same tie will hold
the bunch up when it is heavy and
will in most cases prevent the fruit
stem from breaking.

At the same time of this tieing
operation the date bunches are
thinned. This is done by cutting
out the center of the bunch and re-
moving strands until 900 to 1200
berries are left, depending on the
size of the stem and bunch.

The importance of early and
heavy thinning cannot be over-
emphasized. All date bunches
should be thinned in accordance
With the size and strength of the
fruit stem so that each individual
date will be supplied with sufficient
Water and food at all times. At the
time of maturity such dates will be

large and usually good quality also.
Thinning can, of course, be car-

ried too far. When the bunches are
thinned too severely the quality of
the dates will be lowered and the
quantity reduced.

The average production of the
Model Date Garden is 14,000 pounds
per acre. In 1937 the production
was 345 pounds per palm or 16,560
pounds per acre.

DATE PRODUCTION
METHODS

By E. L. Jarvis and
Eugene C. Jarvis

This is a joint report for Mr. E. L.
and Eugene C. Jarvis and is based
on our present plantings of Deglet
Noor variety dates that were started
in 1921 and continued through 1938.

In looking over past records, we
have come to the conclusion that, in
order to get the most possible out of
a garden, one must actually know
every foot of it. By that, we mean
soil conditions and palms vary so
much that a standard program of
cultural methods cannot be fol-
lowed throughout. Some parts of
the garden require more water and
certain palms require special meth-
ods of thinning. The condition of
the palm is really the determining
factor and can be determined by the
amount of new growth and number
of leaves on the palms

Our soil is well adapted to date
culture on the average, varying
from blow sand to silt. The best
production always comes from the
lighter soil after it has been built
up. Poor quality fruit and a low
yield is always the case on heavy
type soil.

Our land has been graded and the
irrigation handled so that there is
no waste water and on the average
ten acre feet of water is applied per
year. The garden is irrigated after
picking is finished in the fall and
thereafter about once a month until
pollinating is under way. From
that time until hot weather it is
irrigated about every three weeks.
After that a two-week schedule is
followed until the extremely hot
summer weather is past. Irrigation
during the picking season varies,
depending upon the condition of the
fruit as it is picked. In dry years
we irrigate after every picking. We
use the flood system and do not
have cross checks as each field is
practically level as far as the flow
of water is concerned.

In our fertilizing program manure
is used almost exclusively. Before

the freeze in 1937 we applied about
ten tons of barnyard manure per
acre in the fall and supplemented
this with potash and super - phos-
phate in the spring when the cover
crop was disced under. Since that
time we have used steer manure al-
most exclusively. The average an-
alysis varying between 2.47% and
3.39% of potash; 1.46% and 1.99%
of nitrogen; and .83% and 1.20% of
phosphate; and 58.23% to 68.14%
organic; and 10.6% and 23.46% of
moisture. Other plant food is aiso
obtained in the manures, and we
feel tha+ it is a better balanced pro-
gram a<, the three main elements
seem to be in the right proportions.
The fertilizer is usually applied be-
tween December and February
There have been many theories and
ideas on the requirements of the
date palms, but we believe, when in
doubt use steer manure as you get
a little of everything.

Cover cropping appears to be one
of the best methods of building up
sandy soil, and therefore we have
grown Hubam Clover in our garden
for a number of years. We usually
plant in December and turn it un-
der in Niay. Lately, the cover crop
has not been doing well in the old
gardens as the weeds seem to do
better in the partial shade and
crowd out the clover.

It seems important to us to take
good care of the young palms and
we always place about 200 pounds
of manure in the hole before the
shoots are planted and grow cover
crops for the first five years. From
then on. we stick mainly to steer
manure and supplement the weaker
palms with commercial nitrogen.
We believe in cleaning all off-shoots
from the palms by the fifth year
and then force production of fruit.

After the cover crop is disced un-
der we cultivate only as often as
is necessary to keep the weeds from
going te seed, but try to keep the
ground as clean as possible after the
dates start to color. Particular pains
are taken to keep all pests, such as
Bermuda grass, out of the garden.
It costs less to keep it clean than to
try to control it later on.

In order to develop a date garden
capable of producing high yields, it
is necessary to take good care of
the palms during their non-bearing
period.

Proper thinning and bunch man-
agement is also necessary in order
to get good production of quality
fruit. The basis of thinning is the
relative size of the fruit stem of
each individual bunch. Generally
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speaking, thinning is started the
middle of May and each bunch is
thinned to approximately 30 threads
with 30 to 40 berries on each thread.
Bunches so thinned will average
close to 20 pounds picked weight.
We always cut off the real early and
late bunches, as they usually are
the weakest. Our thinning is
watched very closely and we count
the threads on every bunch as well
as the individual dates on at least
one or two threads on each bunch.

In 1932, accurate records were
kept on the yield of palms of dif-
ferent ages. Palms four years old
produced an average of 24 pounds
per palm; five years old, 90 pounds .

six years old, 115 pounds; • seven
years old, 200 pounds; eight years
old, 270 pounds; and ten years old:
375 pounds. The yield per acre for
1932, based on the above figures
ranged from 1,200 pounds for four
years old, to 18,750 pounds on ten
year old palms. The freeze of 1937

and 1938 and the rain damage of
1939 mere or less disrupted our
yearly averages. Last year, the
average picked weight per acre on
one twelve-acre block was 12,000
pounds. This block included light

11,520 lbs. Total
480 lbs. Culls & shrinkage

12,000 lbs.

soil and also two acres of hard soil
a clay strata 18 inches down. A
two-acre block of light soil produced
14,000 pounds per acre. The per-
centage of grade out on the twelve-
acre block is as follows:

X Fancy, Fancy 	  7%
Star Choice 	  38%
Standard 	  24%
No. 1 Dry 	  20%
Substandard 	  7%
Culls and shrink 	  4%

The average grade out on the two-
acre block is as follows:

X Fancy, Fancy 	 7%
Star Choice 	 48%
Standard 	 13%
No. 1 Dry 	 24%
Substandard 	 5%
Culls and shrink 	 3%

Past records, up until the time of
the freeze, showed an average pro-
duction on the better soil of between
15,000 and 18,000 pounds per acre.
As the acreage increases, less indi-
vidual care can be given and the
yield per palm begins to drop.

Our per acre cost of production
for 1940 is as follows:

$276.78
.023

100.00	 100.00

Our tctal per acre income, based
upon returns from United and C. V.
D. G. to date, and assuming that the
20% unsold portion will not bring
quite as much as the sold portion,
is as follows:

These figures are based on the
fiscal year of January 1st to Decem-
ber 31st, covering actual expense3
for the year 1940 and income al_
ready received from the 1940 crop
and estimating that the returns not
yet received will average slightly
less per grade unit than already re-
ceived.

BEARING CAPACITY OF
DEGLET NOORS IN

TERMS OF FRUITS
PER LEAF

By Forrest Mathez

At the Arkell Date Garden all
palms are Deglet Noors. The gar-
den is located eight miles westerly
of Indio, on Highway 111. The soil
is a fine sandy loam, carrying a
small amount of clay.

Accurate figures on the amount of
water used are not available, at this
time. The average will be close to
fifteen acre feet, per acre per year.
During the winter, water is applied
often enough to keep the sub-oll
moist, with maximum intervals of
six weeks between irrigations.
About April regular irrigation is
started with about three weeks in-
terval between irrigations. As warm
weather begins, the interval of irri-
gation is cut down. During the hot
weather water is applied every
seven to ten days. Regular irriga-
tion is not suspended until the
weather cools.

In conjunction with the College of
Agriculture, a fertilizer experiment
is being carried on, covering 195
palms.

On the remainder of the produc-
ing acreage, 71/2 tons of manure per
acre per year are applied in one
treatment, on the more sandy por-
tions. Ten pounds of ammonium
sulphate per pal.n per year are ap-
plied to all palms; one-third in
April; one-third about June 10th;
and one-third about July 26th. A
cover crop of hubam clover is
planted on this acreage about the
end of November Leaves are disced
in with the cover crop and the
ground is disced each time that
amonium sulphate is applied.

A detailed study of the bearing
capacity of the Deglet Noor in

terms of fruit per leaf is being made.
But it has not been until the last
two years that real progress has
been made. The object of this study
is to develop a standard method of
thinning bunches in the Arkell Date

Garden so that it may be applied to
all palms in this garden. Although
this study is far from complete, in

Labor (25c and 30e per hour) 	  $127.32
Tractor and driver at $1.75 and $1.00 per hour 	  20.35
Fertilizer-Steer manure at $5.00 per ton 	  70.00
Bags, Twine, Sulphur 	  12.28
Water  	 12.00
Hauling  	 12.00
Taxes  	 18.83
Miscellaneous-Tool and Labor  	 4.00

Total cash expenses per acre 	  $276.78
Total cash expenses per pound 	

Depreciation on palms at 3% on $2,000 valuation,
including well and pipeline 	  60.00

Interest on investment at 2% on $2,000 	  40.00

Total costs per acre  
	

$376.78
Total cost per picked pound  	 .0311

10,680 lbs. of Standard grades - $875.76 or 8.2c per pound
840 lbs. of No. 2 Dry

	
39.90 or 4.75c

915.66 Total cash
230.40 Grading charges actually paid

$685.26 Net return per acre to ranch
.0571 Net return per pound on

picked weight
SUMMARY

Total income per acre to ranch 	  $685.26
Total costs per acre including cash disburse-
ments, depreciation, and interest on investment 376.78

Net management income per acre 	  $308.48

Gross income per picked pound 	  .0571
Total costs per picked pound 	  .0311

Net income per picked pound 	  .0260
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order to stimulate interest, and in

the hope that information obtained
may be helpful to growers who are
suffering from alternate bearinz of
their palms. The following infor-
mation has been developed from the

Arkell Garden. These results are

taken from the 1940 records.

In this study, the term bunch is
not used as a unit of quantity. It
has been found that bunches may

vary in number of fruits retained

on a bunch from 288 to 1406 fruits

per bunch; and from 5 to 28 pounds

in weight. In considering quantity,

the individual fruit or the pound is

used as the unit And when con-
sidering capacity to bear, either the
number of fruits per leaf; number
of fruits per palm; pounds of fruit

per leaf; or pounds of fruit per
palm, is used as the unit of quantity.

Table No. 1 gives results obtained
in 1940 Column No. 1 gives the
number of the line on which data
concerning various subjects ar -
given. Column No. 2 gives the item
considered. Column No. 3 gives
prices per pound, in cents, of various
grades of fruit listed. Columns Nos.
4, 5, 6, and 7 give various test plots
considered. The items listed will be
discussed in accordance with the
line number on which they are listed.

Line No. 1: Gives the average
number of pounds of fruit per palm
shipped to the packing plant.
Pounds per paim were calculated
from total weight shipped from
each plot.

Line No. 2: Gives pounds of "A:'
grade fruit, in accordance with Cali-
fornia Date Growers Association
standards, in columns 4, 5, 6 and 7
Column No. 3 gives the price per
pound. net returns to the grower,
paid by the California Date Growers
Association on 1930-40 crop returns

Line No. 3: Same as above on B-1
grade fruit.

Line No. 4: Same as above on B-2
grade fruit.

Line No. 5: Saine as above on C
grade fi uit.

Line No. 6: Same as above on D
grade fruit.

Line No. 7: Same as above on Cull
grade fruit.

Line No. 8: Gives average values
of fruit per palm. calculated from
above figures. California Date
Growers Association prices for the
1939-40 crop were taken because
they aim the only prices available
for grades given. Until such time
as packing house grades become
standardized and prices become sta-
bilized, it will be quite impossible
to give accurate values based on

grades and prices,, for all growers
to compare. But it is possible to
determine value per palm as a stan-
dard of comparison. With this fact
in minsl these figures are submitted.
Note that the plots bearing the
greatest weight of fruit per palm
also have the greatest value per
palm.

Line No. 9: Gives the average
number of functional leaves Per
palm. The number of fully devel-
oped leaves on each palm is esti-
mated. To this was added 15 leaves,
as an allowance for the functional
value ol "heart leaves." Those
leaves whose thorns, at the base of
the leai, are completely exposed
above the fiberous growth are des-
tined as "functional leave." Leaves
in the crown of the palm that do not
meet this requirement, are desig-
nated as "heart leaves." The func-
tional value of 15 leaves for the
"heart leaves" is arbitrary and re-
mains to be determined more accur-
ately. With practice, one man can
estimate the leaf growth on 40 to
50 palms of this size per hour. The
limit of accuracy should be within
5%.

Line No. 10: Gives average num-
ber of fruits per leaf that were al-
lowed to remain on the palms, after
thinning, in 1940. It is assumed
that the fruit yields, expressed in
pounds shown on Line No. 1, is the
correct load for these plots in 1940;
and that the number of fruits re-
tained is correct to give the bes1
results with grades as shown on
Line Nos. 2 to 7, inclusive. Note
that it required a different number
of fruits per leaf, in each test plot,
to obtain these results. The esti-
mating of fruit on these palms is
probably more accurate than is
necessary in common practice, but
could be done if results are found
to warrant it; 1940 was a lay-off
year for all these palms. At the
time of pollinating, the ends of the
bunches were cut off and some
strands were cut out of the center
of some cf the larger bunches. Pol-
linating bunches was performed by
use of a puffer and tieing three
strands of the male blooms into the
bunch, when male spathes were ob-
tainable. When male spathes were
not obtainable, cotton was dipped
in pollen and tied into the bunch, in
lieu of strands of the male bloom.
At the time of thinning, bunches
were limited to a maximum of 1406
fruits per bunch. The palms were
limited to a maximum load of 125
fruits per leaf. No minimum re-
quirement was placed on either a

bunch or a leaf. Bunches carry-

ing as little as 288 fruits were re-

tained. No effort was made to keep

the same number of bunches on

each palm, or to keep the bunches

a uniform size. The number of

fruit strands per bunch varied from
24 to 54; and th number of fruits

per strand varied from 12 to 36;
while the number of bunches re-
tained on the various palms ranged
from 10 to 14. Except to cut off
poorly pollinated and deformed
bunches, no thinning was done,
other than to meet the above re-
quirements. Due to the fact that
all these palms were suffering from
alternate bearing and in the lay-off
year, combined with the fact that
there was a heavy drop and poor
pollination of the fruit before thin-
ning, there were very few of the
palms isaat carried the maximum
load of 125 fruits per leaf. The
average of each of thee plots was
below that figura. However, after
a detailed investigation, it appears
that with this thinning practice, all
palms will bear the maximum of
125 fruits per lea.: this year.

Line No. 11: Gives 125 fruits per
leaf as the estimated load a palm
can bear. This is an arbitrary value
It is hoped that through this project
a more accurate figure will be de-
termined. But at best, there will
be a considerable difference in value
for individual peinas, and for the
varying conditions under which they
grow. This yea: with all palms
carrying 125 fruits per leaf, there
will be an "opportunity to observe:
(1) Whether yield is increased in
terms of pounds per leaf. (2) effect
on number of fruits per pound.
(3) Effect on grade of fruit. (4) Ef-
fect on value of fruit, based on -1939-
40 prices.

Line -No. 12: Gives a comparison
of values of figures on Lines Nos. 1,1
and 11, expressed in percentage.
The drop of fruit in 1940 was be-
yond our control, but the values
here shown express in part, at least,
the price paid for improper thinning
in 1939.

Line No. 13; Gives the average
number of fruits retained per palm.
It is esthnated at the time of thin-
ning arvA is probably more accurate
than is necessary in coral:non prac-
tice.

Line No. 14: These figures are cal-
culated by dividing the numbe/
fruits given on Line No. 13 by fig-
ures given on Line No. 1. They
show the number of fruits left on
the palm at the time of thinning
that it took to make a pound of

Twenty-five



TABLE No. 1
1	 3

Line	 Price
No.	 Item	 per lb.

4
T. P.

No. 11

5
T. P.

No. 2

6
T. P.
No. 8

7
T. P.
No. 9

1. Pounds Fruit Per Palm Shipped 264.94 234.50 225.25 213.50
A	 Grade do	 .145 9.62 14.25 13.8 5.15

3,	 B-1	 .108 73.00 92.94 74.75 65 2
4. B-2	 .058 145.56 101.06 101.04 110.25
5. .099 24.06 14.37 25.45 23.65
6. D	 .030 4.06 6.37 4.40 3.75
7. Culls 	.005 8.62 5.50 3.45 5 20
8. Value Fruit Per Palm, 1939-40 Prices $20.15 zo19.57 $18.35 $16.43
9. No. Functional Leaves Retained Per Palm 98.25 95.25 99.00 94,20

10. No. Fruits Retained Per Leaf 120.00 117.20 113.20 116.80
11. Estimated Fruits Per Leaf Palms Can Bear 125 125 125 125
12. % Load Due to Lay-off year and Drop 96.1 93.8 90.5 93.3
13. No. Fruits Retained Per Palm 11793 11175 11222 10727
14. No. Fruits Retained Per Pound 44.4 47.7 49.9 30.25
15. No. Fruits Per Pound Shipped 33.2 34.4 33.9 33.9
16. % Fruit Retained Per Palm Shipped 77.2 72.2 68.0 67.4
17. Calculated Load Per Palm in Pounds

at 50 Fruits per lb. and 125 Fruits per Leaf 245.6 238.1 247.5 233.5
18. % of Calculated Load Shipped 108.0 98.5 90.9 91.4
19, Average Price Per Pound-Cents 7.58 8.33 8.13 7.67
20. Year Off-shoots Were Planted 1929 1929 1929 1929
21. No. Palms from which Data was Gathered 4 4 5 5
22. No. Palms Per Acre 48.4 48.4 48.4 48 4
23. Cost per Palm-Includes taxes and all cost

of raising fruit delivered to packing plant,
but not depreciation-Average of all pro-
ducing palms $6.08 $6.08 $6.08 $6.08

Columns Nos. 3 to 5, inclusive, give results	 obtained in the study of the bearing
capacity of the Deglet Noor.	 Column No. 2 describes the item considered.

fruit delivered to the packing plant.
Line No. 15: Figures on this line

were obtained by taking samples of
fruit delivered to the packing plant
and determining how many there
were to a pound Note that the
heaviest dates are not on the palms
carrying the least dates.

Line No. 16: These figures were
calculated from Lines Nos. 14 and
15. The difference between figures
shown cn Lines Nos. 14 and 15 is
the number of fruits lost between
the time of thinning and the time
the dates were delivered to the
packing plant. In 1940 the loss was
due mostly to poor pollination and
drop. These figures express the per-
centage of the number of fruits re-
tained on the palm, at the time of
thinning, that were delivered to the
packing plant.

Line No. 17: Gives the calculated
load per palm in pounds, based on
the assumption that 125 fruits her
leaf retained on a palm, at the time
of thinning, will produce 2 1/2 pounds
per leaf delivered to the packing
plant. This was the basis of esti-
mating the 1940 crop.

Line No. 18: This is a comparison
of figures on Lines Nos. 1 and 18.
It shows what we got and what we

expected to get, expressed in terms
of what we expected to get.

Line No. 19: Gives average valuee,
per pound based on grades and
prices given on Lines Nos. 1 to 7,
inclusive. Note that the plots giv-
ing the highest prices per pound do
not give the greatest value per palm.

Line No. 20: Gives the year the
off-shoots were planted. It will be
seen that the palms were eleven
years old when this data was
gathered.

Line No. 21: Gives the number of
palms in eacn plot on which data
was taken.

Line No. 22: Gives number of
palms her acre of land.

Line No. 23. Gives costs per palm.
These figures were taken from Mr
Arkell's books for the year 1940. It
is not the exact period during which
the dates were grown. It includes
taxes and all costs of growing dates
and delivery to the packing plant,
but does not include depreciation.
Calculations were made with a slide
rule.

Until such time as Mr. Arkell
feels justified in changing, he will
continue fertilizing as outlined
above. This method of thinning is
being extended to the remainder of

the garden. One change will be
made in the thinning practice this
year. Ten leaves will be used as
the functional vaiue of the "heart
leaves . ' 3nstead of fifteen previously
used.

The palm is used as a unit of costs
because it is the smallest individual
unit that can be observed, as a ba-
sis of calculation of profit or loss,
in operating a date garden. In mak-
ing this study, we have been able
to apply results obtained by other
groweis to our methods, and their
advice has been used to our profit.

The California Date Growers' As-
sociation, and the College of Agri-
culture have aided in gathering
and calculating data.

Ed McIntyre, Bill Cook, Bruce
Boyer, Bert Cavanagh, Dr. D. E.
Bliss ar.d many others have given
both information and advice.

Arthur Cavanagh has worked on
most phases of the problems as they
have come 11D.

James Arkell has made the whole
thing po.esible, not only by financing
the project, but by discussing and
helping to solve the problems that
arise.
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ECONOMIC RESULTS OF CHANGES IN VOLUME AND
QUALITY OF PRODUCTION OF DATES OF

THE DEGLET NOOR VARIETY
By Wm. W. Cook

This paper, together with several
others, presents the subject of "Se-
curing Higher Date Yields and Im-
proving Quality." To avoid becom-
ing involved in generalities this part
of the presentation will be confined
to facts, figures, results and the con-
clusions therefrom derived from
eight years recorded operation of a
tract of three acres containing 150
Deglet Noor palms, the youngest of
which were ten years old in 1933.
For the eight year period there has
been an average of five palms out
of production. Therefore this tract
can be considered to consist of three
acres with 48 plus bearing palms
per acre.

At the present time these palms
vary In height from thirty to fifty
feet. Portable ladders are used, also
safety harnesses when picking and
applying covers. It may be noted
that the total man hours of labor
required has increased 10% during
this period due to the increased
height of the palms.

This tract is located on the Deep
Canyon debris cone. The soil is
described as Coachella Fine Sand.
In the opinion of qualified date
grow-ers this particular plot has
ideal soil for Deglet Noor date
palms. Drainage is excellent.

There follows a brief description
of the soil management practices
employed.

The average irrigation is just un-
der -zix acre inches. From twenty
to twenty-three irrigations are made
annuAllv, or a total of ten to eleven
and a nalf acre feet per year. The
periods between irrigations vary
from ten to fourteen days in the
summer to as long as six to eight
weeks m the winter. Half of the
palms ..re irrigated by the border
method, half by furrows. Almost
every year a difference in yield and
quality on the two halves is noted.
Unfortunately these results are not
consistant. Over the period as a
Whole it appears that the border
method has produced the best re-
sults. However, in two years the
furrow irrigated portion produced
the heaviest yield, and one year pro-
duced a noticeably better quality.

The following fertilizer program
has been followed in the main. It
must be noted that it was not strict-
ly adnered to through the eight-year
Period. In general, steer or dairy
mana was applied in December

or January every two years at the
rate of six to eight tons per acre.
Ammonia Sulphate at the rate of
ten pounds per palm was applied at
this time each year. Two years a
second application of ten pounds of
Ammonia Sulphate was made in
July. In the years when no manure
was applied there was from ten to
twenty-five pounds of Vacatone ap-
plied per palm. This is residue
from t oe manufacture of commercial
alcohol and contains a good percent-
age of Potash, some Nitrogen and
many minor elements found in the
date.

During the last eight years the
palms have each had 90 pounds of
Ammonia Sulphate, 1,350 pounds of
manure and 95 pounds of Vacatone.
It is believed that additional fer-
tilizer material could have been
applied profitably. The average an-
nual cost per acre was approximate-
ly twenty dollars (S20.00).

To summarize the soil manage-
ment on this tract: Three items are
given consideration— (1) To use a
minimum amount of water yet not
allow the palms to become too dry
for even a short period. An inten-
tional error is made on the side of
slight over-irrigation on the theory
that '.rie application of a little too
much water most of the time is in-
expensive insurance against serious
damage from lack of sufficient water
for a short period at some time of
the year.

(2) The application of a reason-
able amount of fertilizer thereby
maintaining the fertility of the soil.

(3) To cultivate only as much as
is necessary to avoid noxious weeds
getting a foothold. Also to keep
the soil clean cultivated during the
months of August through Septem-
ber. It is believed that some reduc-
tion u humidity under the palms
is accomplished by this latter prac-
tice.

All of the above factors are im-
portant in the production of high
yields of good quality dates. Even
more important is proper fruit man-
agement. Other papers presented
this afternoon and at previous Date
Institutes discuss details. Suffice it
to say here that if pollinating, thin-
ning, bunch support by tying the
fruit stem to a frond mid-rib, bag-
ging and picking are not done

properly the results will be most

unfortunate, despite good soil and

the oest of attention to soil man-
agement. Special mention is made

of two items, however. More im-
portance should be attached to
proper support for the fruit bunches
during the growing period. If the
thinning operation is done properly
there are no "extra" bunches, and
every bunch lost by the breaking
of the fruit stalk, every date that
is sca...red by contact with other
parts of the palm represents a cash
loss to the grower. Also, the appli-
cation of paper covers for rain pro-
tection should be made carefully.
Much of the cost of covers is wasted
unless they are properly applied
and -3ecurely tied.

The question may be asked,
"What is the basis that should be
used in determining the number of
dates per bunch, the number of
bunches per palm?" No specific
rule of thumb can be given. The
grower must consider soil, palm
condition, leaf area, and watch his
results from year to year. These
results are shown in volume and
quality of production. Date grow-
ers have appeared to give too much
weight to quality and forgotten the
importance of quantity in many in-
stances. Cost of production, gross
income and profit should be meas-
ured per palm or per acre rather
than per pound, for picking is the
only cost that is directly in propor-
tion o pounds harvested, and even
picking is often slightly less per
pound on heavy producing acreage.

Per pound cost is determined oy
the quantity produced per acre as
much as by the cash expenses per
acre.

Gross returns per acre are de-
termined as much by the pounds
harvested and packed as by the
selling price per unit.

Add these two facts together and
it becomes obvious that since quan-
tity is a major factor in both of the
items that determine cash profit per
acre, quantity of production is the
major factor in determining profit
or loss for the date grower.

The grower must therefore de-
termine the annual quantity of
dates he should leave on each bunch
and on each palm to give him, over
a period of years, the largest possi-
ble cash profit per acre. Some of
these points are clearly illustrated
in the following table of operating
results on the palms described in
this paper. All pounds shown are
total picked weight. Cents per
pound are total dollars divided by
total picked weight.
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Total lbs.
harvested

Year	 per acre

Gross
receipts
per acre

Cash cost
per acre

1933 16,513 $564.32 $310.71
1934 6,572 296.14 248.52
1935 14,215 602.95 318.18
1936 13,661 562.50 307.95
1937 13,678 763.95 317.36
1938 7,442 511.22 210.73
1939 6,771 193.46 235.24
1940 12,457 *635.70 345.75
8 Yr. Av. 11,414 $516.28 $286.81

Cash
profit

per acre
$253.61

48.62
248.77
254.55
446.59
300.49
-41.78
289.95

$229.47
* 1940 gross receipts estimated.

Gross
receipts
per lb.

Cash
profit
per lb.

per bunch is no more costly than
failure to follow through and do the
job properly.

.0342

.0451
.0154 Cost per Acre - The grower has

.0424 .0.0027040 certain	 set	 costs	 that	 can	 not be

.0412 0186 changed.	 He may hold them to a

.0559

.0687
.0286

.0327

.0404
-.0062

minimum, but that is all that can
be done.	 Other items are optional,

.0510 .0233 and the grower must decide how

.0452 .0201 far he can go in undertaking eacl

From the above the following is
noted:

1. The 1933 production was too
heavy, resulting in poor quality and
a drop in ieceipts per pound. More
serious was the short crop the fol-
lowing year caused by this overload-
ing of the palms. Note that the in-
creased price per pound the follow-
ing year nowhere near made up for
the crop being 50% short of normal.
Pounds picked were reduced 60%
while total cost was reduced only
20%.

2. 1935 and 1936 were normal
crops for these palms. The next
year, 1937, the palms were damaged
by extreme cold weather. A normal
crop of fair quality was matured,
but it was not as good as it should
have been compared to the average
level of quality in the valley. The
palms w2re somewhat overloaded in
view of the loss of leaf area from
the freeze. The 1938 crop was
thinned too much, representing the
other extreme from the 1933 hand-
ling. This resulted in a high quali-
ty, a large return per pound. How-
ever, the yield was so reduced that
the cash profit per acre was below
the previous year. The 1938 low
yield is partly due to overproduction
the previous year, but the main
cause was heavy thinning.

3. The 1939 crop was normal and
would have been at least 13,500
pounds had the rains of September
not occurred. The low return per
picked pound was caused by the
high percentage of culls and shrink.
The cash loss per acre was caused
by the combination of low yield and
low returns per pound. This loss
was made more severe by the fact
that a third of the bunches were
not covered at the time of the rain.

4. The higher cost per acre for
the last years is caused by some-
what higher hourly wage rates and
by the requirements of more man
hours due to the increased height
of the Palms.

5. The Gross Receipts per Picked
Pound show both the effect of yearly
variations in quality and the effect
of a steady gain in the farm value
of dates as a whole during the
period 1933 through 1940.

From the above it is obvious that
three factors effect the cash profit
per acre. Returns per pound, pounds
per acre, cost per acre. Taking
them up in order:

Returns per pound - the grower
has two controls over this item; the
quality of the dates he produces
and his choice of packing and mar-
keting facilities. Poor dates will
produce .,ow returns per pound even
though packing costs may be less
on such fruit. If the quality is bet-
ter the per pound returns will be
better. If the grower's packing cost
can be fowered his per pound re-
turns will be improved; provided,
the packing house cost is not low-
ered because of improper handling.
If the reduction in cost is accom-
panied by serious reduction in the
grade of his pack out, the grower
may find his net returns reduced
instead of improved. If he selects
an inefficient marketing agency his
per pound returns will be reduced.
Over a period of years it will be
further reduced if his marketing
method is harmful to that of the
industry as a whole and thereby
helps to lower the per pound return
of all growers, including his own.

Pounds per Acre-Once the mat-
ter of packing and marketing is
settled the date grower must get
back to consideration of his own
palms and the soil in which they are
growing. He must decide how far
he can profitably cut total produc-
tion by thinning in an effort to get
better quality. Once he has made
this decision he must oversee all
operations and accomplish the re-
sult he has decided is most advan-
tageous for his particular date gar-
den. A wrong decision as to how
many dates to leave per palm or

of these things and have each cf
them help to increase his cash profit
per acre. If a grower wants to buy
esthetic pleasure and groom his
palms for parade dress that is his
business-but he should do it with
his eyes open and weigh its cost as
against whatever benefit he will de-
rive. Any item of expense that.
does not improve the cash profit per
acre enough to more than pay for
itself is not a legitimate cost for the
production of a date crop.

To put it another way: Take the
example of a date acre that is ex-
pected to produce 10,000 pounds at
an average value of five cents per
pound. The gross revenue will be
$500.00. Assuming a cost of $300.00
the grower will have $200.00 to cover
management, depreciation, interest
and profit. If he decides to spend an
additional twenty-five dollars for
fertilizer, extra labor, or additional
cultivation he must justify it by an
increased production of 500 pounds
and will have to plan on picking
this extra 500 pounds as a means
of exercise or else boost his produc-
tion another 25 pounds to pay for
that additional picking. Or he can
justify an additional $25 expense by
an increase in the per pound re-
turns of a quarter of a cent. On the
other hand, if he omits something
and thereby saves twenty-five dol-
lars his saving will result in a loss
if he drops his production or his per
pound returns more than the above
amounts.

If a grower will spend the time
to determine the optimum yield per
acre, per palm, per bunch and per
thread for his date garden; if he
will then see that his fruit is han-
dled in a manner to approach this
ideal as nearly as possible without
spending more than he gains by his
extra care; then that grower will get
the maximum return out of each
date grop. Refer back to the table
and the results of good and poor
fruit management are clearly shown.

While the 1939 results were not
due to poor management they serve
to illustrate the point. 1933 plus
1934 clearly shows the result of poor
management, with an average cash

il Cash cost includes all cash outlays for labor„ water, taxes, materials,
supplies, and harvesting. Does not include Management, Deprecia-
tion and Interest on investment.
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the same thing and not have to pay

for it at the rate of fifty dollars an

acre.

profit for the two years of $150.00 something the expensive way. It is

when it should have been over two hoped that this information will be

hundred dollars. The table would of value to others and that by a

indicate that the writer learned study of it other growers may learn

SUMMARY OF THE DATE GROWERS REPORTS

By H. B. Richardson, Assistant County Agent, Riverside County

Mr. Cavanaugh has asked me to
make a summary of the six forego-
ing discussions on the management

of date gardens. It is rather diffi-
cult to analyze each individual
grower's operations and to single
out these operations as being the
sole reason as to why he is produc-
ing a higher or better crop of dates
than his neighbors.

It seemed to me as I listened to
these discussions that growers have
made a great deal of progress in
attempting to analyze those prac-
tices which enable them to carry on
successful date garden management.
I take some pride in feeling that
the Agricultural Extension Service,
University of California and other
governmental agencies have helped
to point the way for better and more
intelligent production methods. The
date growers reporting to you
this afternoon are some of the out-
standing producers in the Coachella
Valley and I have talked with the
individuals regarding their prob-
lems, and am impressed with their
knowledge and understanding with
which they try to interpret their
problems.

Soils, the importance of which was
named in each discussion I note also
that emphasis was laid on the lighter
types of soil. These types are pro-
ducing some of the best and largest
crops of dates. In other words,
heavy soils limit the water-taking
ability of the plant and past experi-
ence has shown that many of Indio
and Woodrow types are not satisfac-
tory for date production. We are
finding out in the date industry, just
as we have found out in many other
agricultural enterprises, that there
is no substitute for good soils. We
have found also that it is impossible
to take poor soil and ever make it
into an A-number-one soil. This is
well illustrated in the citrus indus-
try of South rn California where
attempts to raise oranges on poor
soil types even with the best of care
and attention has not been profita-
ble.

Another item which was discuss-
ed in some length by each grower

was water. In the hot interior Val-
ley district, water is the life or
death of any agricultural crop. The
amount of water that the date palm
uses is extremely high and as has
been reported in this discussion,
anything from ten to fifteen acre
feet a year being applied. I think,
as growers have reported here, that
they are impressed by the necessity
of applications of ample amounts of
water. Some growers are using
flooding methods, some are using
furrow methods and borders for dis-
tribution. I nave noted that more
and more growers are spreading the
water over the surface, thereby al-
lowing a certain amount of leaching
to take place. This leaching is very
necessary if irrigated agriculture is
to survive in these desert areas. It
is true that leaching takes away not
only salines but nitrates as well.
There are bound to be some losses,
they can't be helped. It is also in-
dicated that those growers who use
the most amount of water in a
spreading fashion seem to have a
better and more productive garden.

The favorite topic of discussion
among many of our farmers and
date growers is that of fertilizers.
Little factual information is availa-
ble from research work on the fer-
tilizer requirements of date palms.
Our older established industries in
which a great amount of experi-
mental evidence is available indi-
cates that nitrogen is the one limit-
ing factor. I note that all growers
who report here this afternoon are
using barnyard manures and simple
nitrates such as ammonium sulfate
and often times limited amounts of
phosphoric acid and potash. I rather
doubt the necessity of applying
phosphoric Icid and potash where
manures have been applied. I have
been impressed with many of the
trends in fertilizer applications to
many of our crops. We know that
these crops use a good many more
mineral elements than just potash
and phosphorus. Most of our soils
are capable of supplying these ma-
terials. In some soils where ma-

nures have been applied over long

periods of time, we find that these
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elements tend to accumulate espe-
cially phosphoric acid and potash.

I am of the opinion a fertilizer
program for Coachella Valley date
soils should include nitrogen first.
All the soils which this office has
had analyzed from the Valley are
high in potash and phosphoric acid.
Should the applications of potash
and phosphoric acid be necessary
barnyard manure can supply the
deficiency very satisfactorily and in-
expensively. Certainly more care-
ful study and observation are neces-
sary by both growers and research
institutions.

The use of cover crops is quite
well established. Dr. Aldrich and
his staff are carrying on work which
will give us more information on the
desirability or the undesirability of
having cover crops in the date gar-
dens through the late spring and
early summer months. It has been
pointed out (hat Hubam clover is
largely used by most date growers.
Cover cropping is a satisfactory
source of organic matter, the use of
which can be very helpful on some
of the medium to heavy type soils.
Cultivation, practices vary; some
growers keep the soil fairly clean,
others allow the weeds to accumu-
late. We have found that normal
cultivation does not materially affect
the crop one way or another when
properly carried out. As pointed
out here this afternoon, when weeds
begin to make the handling of irri-
gation water difficult or begin to
compete for moisture with the
palms, then it is time these crops be
eliminated.

Bunch management was touched
on this afternoon as one of the im-
portant items in date garden man-
agement, however, I believe this
subject should be covered at an-
other institute in a similar manner
as factors of orchard management
have been covered here this after-
noon.

All the gro xers are interested in
production. The growers who have
reported to you here are producing
large crops of fruit. As Mr. Cook
has indicated, it costs just as much
to take care of a few blank spaces



in an orchard as it does to take care
of a solid block. The industry is
young, the aw?.rage age of trees be-
ing somewhere around ten or fifteen
years old. Problems are going to
arise, some will diminish, old ones
will be intensified. 'The way the
industry has worked on its difficul-
ties during the last . few years, it is
my opinion that growers such as

those who reported here this after-
noon will be in the date growing
industry for a good many years.

There is one other factor which I
would like to mention before I fin-
ish, and that is the personal equa-
tion which is highly important in
the success or tailure in the manage-
ment of a date garden. The inter-
est that has been shown in these

previous institutes and educational
meetings is most gratifying. The
growers who reported here this ai.
ternoon I think are to be compli.
mented on their knowledge and un-
derstanding of the problems. As
long as discussions such as this may
be carried on, we are safe in con-
cluding that the date industry is in
very good hands.


