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THE fertilizer situation is becoming
 more hopeful in at least one re-

spect. Five or ten years ago our soil
experts believed that fertilization was
altogether a local problem and that
the only method by which the farm-
er might find out for himself the
proper fertilizers to use was by
means of small local tests. Today
they tell you that there are indica-
tions coming from fertilizer tests all
over the United States and abroad, to
show that we are about to arrive at
some general underlying principles in
the fertilization of all crops. It will
be my purpose in this discussion to
present what we know and what we
do not know concerning the fertiliza-
tion of fruit trees.

Popular Fallacies

Before getting into the subject
proper, however, I propose to discuss
three popular fallacies. The first of
these has to do with the value of
soil analysis. There are still many
persons who believe, in any event
state they do, that it is possible or
should be possible for a competent
chemist to tell the grower what crop
can be grown on his soil, or the fer-
tilizer his particular soil requires, by
means of a soil analysis. Neither of
these claims is correct. Neither is
based on fact. All plants have cer-
tain plant food requirements. There
are twelve or thirteen elements now
that are regarded as being essential
to all plants. Some of them are used
in such minute amounts that the most
deicate tests we have indicate only a
trace; nevertheless they are essential.

We know that the essential mineral

elements are present in most soils and

in sufficient amount. We do not

know of any method as yet however

that will tell in what quantities these

exist in our soils in form available

for plant use. There are soils which

show a high content of certain plant

food elements, yet respond notably
to applications of the same elements.
The presence in the soil of any par-
ticular element therefore is not proof
that it is available to the plant. And
so we find that soil analysis does not
give us much help in our fertilizer
problems. About its only value is to
indicate the presence or absence of
certain salts, nitrates and other, and
especially certain highly soluble salts
popularly referred to as alkalis. So
when someone tells you he can tell
you from a soil analysis what fer-
tilizer to put on, you may know that
such is not possible. This is the gen-
eral attitude of our soil experts to-
day.

With respect to the crops you can
grow on a given soil, obviously of
far more importance than the soil
itself is the climatic environment.
The date is an excellent example of
this fact. It isn't the soil that de-
termines whether the date is success-
ful. It is the heat units which de-
termine that point. And practically
every crop has similar environmental
limitations. So we can also dispose
of that fallacy. It must be admitted,
however, that large sums have been
paid for soil analysis, from which

the growers have realized little or no
benefit whatever.

And now for the second fallacy—
the complete fertilizer. What is a
complete fertilizer? The standard
trade defination is one that contains
nitrogen, phosphorus and potassium.
But why should such a fertilizer be
regarded as complete? It certainly
does not include all the plant nutri-
ments we know are required. Fur-
ther, we have little justification for
assuming that these three are neces-
sarily more important than the oth-
ers, with the exception that we know
nitrogen to be the key element in
fertilization. But plants must have
sulphur; they must also have calcium,
and certain other mineral elements.
The citrus tree, for instance, in the
absence of calcium shows a more
marked injury than is the case in
the absence of any other element.
Yet the so-called complete fertilizer
may not contain calcium. Conse-
quently the idea of a tree element
fertilizer being complete is no long-
er tenable. We must take care of
all plant nutrient requirements.

A word or two concerning the third
fallacy—that of feeding the plants a
"balanced ration." Much is said to-
day about the similarity between
plants and animals. The livestock
producer and the poultryman know
that it pays to feed balanced rations.
The orchardist is told that in like
mannes. it pays to feed his trees bal-
anced rations. The analogy as com-
monly made is altogether incorrect,
although there is an important and
perhaps fundamental analogy be-
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tween the nutrition of plants and
animals.

The balanced rations in animal and
human nutrition consists of a ratio
between two groups of substances or
food stuffs, the proteins and the car-
bohydrates. The essential constitu-
ent of all proteins is nitrogen and the
pucoteins are considered to be initial
stages in the development of the liv-
ing substance or protoplasm, this be-
ing regarded as a combination of
highly complex proteins. The essen-
tial constituent of the carbohydrates
gives them their name, and is carbon,
the element which as Dr. Fairies
stated, is taken in through the leaves
and transformed there from inorgan-
ic carbon to the organic form of car-
bohydrates. We have long known
that in animal and human nutrition
we get the best results from certain
definite ratios between the proteins
and carbohydrate, this having been
determined from feeding experi-
ments. That is what the balanced
ration means in human and animal
nutrition.

Now what is the situation in plant
nutrition? The same analogy applies,
only the plant absorbs its nutrients
from both ends. It takes in certain
materials through the roots, but far
more in bulk through the leaves. The
leaves absorb the carbon and manu-
facture it into carbohydrates, the
principal foodstuff we feed our ani-
mals. The principal nutrient ab-
sorbed by the roots is nitrogen, from
which the proteins are manufactured.
The plant handles its food in simple
form in contrast with the animal.
Thus we see the true analogy be-
tween plants and animals with re-
spect to the balanced ration. We do
not feed the plant a balanced ration
since its carbon is taken from the
atmosphere.

The carbon-nitrogen ratio in plants,
however, is a matter of the greatest
importance. Plant physiologists have
found that if there is a deficiency in
the carbon intake the plant is un-
healthy—does not grow properly and
does not fruit. If the nitrogen intake
is deficient the plant does not grow
properly nor does it set a desirable
amount of fruit. If, however, there
is a surplus of carbohydrates manu-
factured in the leaves—which obvi-
ously requires a relatively large heal-
thy leaf surface exposed to the sun-
light and a sufficiency of nitrogen,
the plant grows normally and is fruit-
ful. If there is a surplus or more
than enough nitrogen taken up to
take care of the normal needs of the
plant the result is vegetative growth
and lack of fruit bearing. We find

therefore that by excessive Pruning
the plant is changed from a condi-
tion of fruitfulness to one of vegeta-
tive growth. This has been shown to
apply to the citrus fruits and to the
deciduous fruits; it also applies to
the vegetables. I know of no reason
why it should not apply to the date,
in fact there is much evidence to in-
dicate that it does.

If this be true, what then should
be the basic fertilizer for the grower
to apply? The answer you already
have—namely nitrogen. From these
considerations we come, therefore, to
one essential element—nitrogen—and
in addition organic matter, essentials
in the fertilization of most of our
soils.

Deciduous Fruit Fertilization
Now to review briefly what we

know about the fertilization of the
walnut and the stone fruits. Much
time has been devoted to the fertili-
zation of these fruits by the eastern
Experiment Stations, much less to a
study of them in California. Thus
far the only definite results obtained
in the fertilization of the peach, apri-
cot, apple and pear in California are
that where increases in yield have
been noted they have been invariably
from the use of nitrogen, and to be
exact, from quickly available nitro-
gen,—dried blood, sulphate of am-
monia, fish meal, etc. Dr. Batchelor
has experimented with the walnut, a
crop of considerable importance in
California, and from tests running
seven or eight years has derived the
following conclusions:

First, a positive increase in yield
resulting from the use of nitrogen,
and second, absolutely no results from
the use of phosphorus or potassium
in addition to nitrogen. But the cost
of labor and fertilizers has been more
than the value of the increase in the
yield. Therefore, so far as we know,
it is not an economic practice .0 use
fertilizers on the walnut.

Bat perhaps there is a reason for
this situation in the fact that we al-
ways select the best and deepest soils
for walnut plantings. We know the
walnut is one of the deepest rooted
plants we have, the roots normally
going to depths of twelve to fifteen
feet, sometimes much deeper. We
would, therefore, have reason to ex-
pect it might do without fertilization
longer than any other fruit crop.

Citrus Fruit Fertilization
The citrus fruits, however, consti-

tute a group concerning which we
do have definite information, prob-
ably more than is the case with any
other fruit grown in the United
States. We have been studying the

fertilization of citrus trees for about
twenty years at the Citrus Experi-
ment Stations. We have learned that
we must fertilize citrus trees if satis-
factory crops are to be produced.
Indeed it is now almost an axiom in
successful citrus culture that one
must fertilize. It is not possible to
make this statement about any other
fruit crop grown in the United States.
In some localities it is known that
fertilization of the apple pays, but
taking the country as a whole there
is some question as to whether it
pays. And the same is true wih refer-
ence to the other fruit. But we know
definitely that citrus trees must be
fertilized, —in Florida, Texas, Arizo-
na, California, and everywhere else.
We know also that two things are es-
sential, nitrogen and organic matter.
Nothing else that has been tested and
no other plant food element, no mat-
ter What the combination, has given
positive improvement in yield or tree
health, save only organic matter and
nitrogen. Since the former invaria-
bly contains the latter, so as far as
we know the only plant food element
that gives positive and beneficial ef-
fects is nitrogen. We have learned
further that under average price con-
ditions (price of fruit and price of
nitrogen) the use of two hundred to
two hundred and fifty pounds of ni-
trogen per acre per year given the
best results. It is not safe, however,
to assume that the date would require
this amount although the chances are
that it might.

We know also that it makes little
difference what source of nitrogen is
used, dried blood, ammonium sul-
phate, or barnyard manure—provided
the amounts are the same and pro-
vided further it is applied in such a
manner and at such a time that it is
released to the plant in equal
amounts. In other words, cotton-
seed meal, if applied a certain num-
ber of weeks in advance in sufficient
quantities to give a pound of nitro-
gen per tree, gives the same result
as calcium nitrate, yielding the same
amount, applied four or five days in
advance of the time the tree needs
it. There is, therefore, no one best
source of nitrogen. Dried blood is
not the best, calcium nitrate is not
the best. We know, further, that this
nitrogen must be applied for best re-
sults in a combination of bulky or-
ganic form, to furnish organic mat-
ter, and in the concentrated form to
furnish material more quickly avail-
able to the plant. Our observations,
including many hundreds of orchards
and some forty-five or fifty tests, in-
dicate that a satisfactory program is
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half the nitrogen from bulky organic
sources, and the other half from con-
centrates. That is to say, if two
hundred pounds of nitrogen is to be
used, one hundred pounds should be
from bulky organics, the remainder
from concentrates.

We know that in general there are
two groups of nitrogeuous fertilizers
as regards availability, those that are
readily or more quickly available,
and those more slowly available. The
first group includes the inorganics,
(nitrate of soda, nitrate of lime and
sulphate of ammonia) and the high-
grade organics (dried blood, fish
meal, cotton seed meal, and others).
Examples of bulky organics are man-
ure, bean straw, alfalfa hay, etc. The
practical importance of these two
groups relates to their relative avail-
ability to the trees and consequently
the time when they should be ap-
plied. The period when the citrus
tree experiences its maximum nitro-
gen requirement is during the spring
and early summer months and the
greatest requirement occurs just at
the time the blossom buds are being
put out in the spring and continues
from that period until the setting
period is over, approximately Febru-
ary 15 to June 15. After that time
the nitrogen requirements are ma-
terially lower. That being the case,
we must choose our fertilizers and
apply them so that they will be avail-
able for use at the time when needed.
Since 'barnyard manure takes four
months to be available it must be
put on not later than November. Ni-
trate of soda on the other hand takes
ten days or so to become available
and consequently should be applied
about ten days before the bloom.

The slowly available sorts (the bul-
ky organics) should be applied in the
fall, the quickly available sorts, in-
organics (chemicals) and high grade
organics, in the spring. From the
point of view of maximum efficiency,
conservation of organic matter and of
nitrogen, they should be placed deep
in the soil. The furrow method of
applying manure and bean straw is
recommended for occasional use, but
we believe that deep plowing is bet-
ter. The high-grade organics should
also be covered, and preferably
placed as deep down as possible. The
chemical forms can be applied on the
surface and carried down by the rain-
faill, if such occurs. But the safest
procedure is to put them down deep
also. If you know it is going to rain,
however, you can get good results in
their use by applying them on the
surface, since they are soluble and
are easily carried down.

In a young citrus orchard, a good
cover crop when nitrogen is twenty-
five to thirty cents per pound, is
worth from $20.00 to $40.00 per acre
for the nitrogen it contains. In the
older orchard its worth should be
computed only on its organic matter
content, since the amount of nitro-
gen in the soil is such that that cover
crop does not add nitrogen from the
atmosphere. A first class cover crop
in a bearing citrus orchard, we be-
lieve, is equivalent to three to five
tons of barnyard manure.

What tests we have conducted, and
they are numerous, indicate that on-
ly rarely do we get postive benefits
from lime, gypsum or sulphur. Oc-
casionally, we find a case where posi-
tive results are obtained but in nine
out of ten cases the results are negli-
gible. We recommend, therefore,
that these be not applied on the en-
tire acreage but tested first on small
plots. Our experience is that as a
fertilizer, peat is worthless. The only
possible benefits from its use are
where one can use enough to change
physical conditions of the soil, and
obviously the amounts required to do
so are prohibitive. Its nitrogen con-
tent is unavailable and its organic
matter content is worthless for it
does not decompose. The only kind
of organic matter that is worth while
to apply to citrus soils is one which
decomposes readily in the soil.

We have learned that in the pur-
chase of fertilizers for citrus trees
one can frequently save fifty per cent
by buying the cheapest nitrogen and
the cheapest organic matter. We
have learned to compute the value
of the bulky organics such as manure
on the unit bassi. To illustrate, if
alfalfa hay runs two per cent nitro-
gen, and good nitrogen is worth six
dollars a unit, alfalfa is worth twelve
dollars a ton for nitrogen. But it is
also worth something for organic
matter which is today valued at about
five cents a unit. If it runs eighty
per cent dry weight there will be an
additional value of four dollars for
the organic matter. Four dollars
plus twelve dollars equals sixteen dol-
lars, the value of alfalfa for fertil-
izer. And yet I have known instances
of growers paying twenty-five dollars
per ton for it. In general, the chem-
icals are cheaper than the organics.

Our citrus fertilizer program,
therefore, consists of four points.
I. For the first seven or eight years
grow cover crops in young orchards,
—in the winter, and in the summer
if you have sufficient water. 2. From
the time they are eight to twelve to
fifteen years old, grow winter crops

and add bulky organics to supply two
pounds of nitrogen per tree. 3. From
that time on apply from two to three
pounds of nitrogen per tree—one half
from bulky organics and one-half
from concentrate sources. 4. For oth-
er materials apply them only where
tests show benefits.

We know, however, that citrus
trees require many more elements
than we apply as fertilizers. Most
of these exist in the soil, many al-
ready in available form, some in un-
available form. Most of the unavail-
able kinds we find can be made avail-
able by using organic matter. Thus
the cheapest way to provide phos-
phorus is to use organic matter. And
the cheapest way to add organic mat-
ter is to grow a cover crop.

General Summary
A general summary of fruit tree

ferilization in the United States shows
the following:

First, that in many parts of eastern
United States it does not pay to fer-
tilize, highly important information.
Second, where positive results have
been secured, where increase in yield
and improvement in growth and tree
health have accompanied the use of
fertilizers, the results are not always
sufficient to warrant the use of fer-
tilizers. In other words, where in-
creases in yield occur it sometimes
does not pay to fertilize. That is true
of apples and pears in a number of
eastern states. Increase in yields
have been secured but they do not
make up for the cost. Third, where
results have been sufficient or more
than sufficient to pay for the cost, in-
variably it has been nitrogen that
has brought the results. Fourth, in
the western states we find that or-
ganic matter always gives - p-o-sitive
results. Fifth, what results have
been gotten from the use of phos-
phorus have been in the eastern
states in connection with the growth
of leguminous cover crops,— bitter
clover, alfalfa, etc. The results, there-
fore, have been indirect. Phosphorus
has fertilized the cover crop, and the
cover crop has fertilized the trees.
Sixth, with rare exceptions, the evi-
dence indicates that potash has failed
to give results.

Soil Management and Fertilization
There is much evidence to indi-

cate that in all probability many of
the eastern fertilizer experiments
have failed to produce positive re-
sults because the soil management
program used has offset the effects
of the fertilizers applied. In other
words, one may use good fertilizer
practice and lose all its value on ac-
count of improper soil management.
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Six years ago soil management tests
were started in Tulare county, using
eight different treatments. All the
plots received the same amount of
fertilizer and of water, but they were
plowed and cultivated differently,—
the soil management program was
different. In one year there were
noticeable differences and at the end
of five years one treatment showed
three hundred per cent more fruit
than all others. It is evident, there-
forefore, that the soil management
program must supplement the fertil-
ization program or the best results
will not be had from either, and that
it is possible to negative good fertil-
izer practice by poor orchard man-
agement.

I mentioned in the beginning that
there is evidence furnished by tests
in nearly all parts of the United
States — with apples in Washington
and New York, peaches in West Vir-
ginia, Citrus in Florida and Califor-
nia, in other words, with the differ-
ent fruits all over the country, to
show that there are a few general
principles of fruit tree fertilization.
While the date is monocotyledenous
and in many respects entirely differ-
ent from the fruits studied, and while
we have no data concerning its fer-
tilizer requirements. I shall be great-
ly surprised if we do not find it
be more or less similar to other fruit
trees. I think it a good bet it is.
That is about where we stand now in
the matter of fruit tree fertilizatim.

Plot Layout
If you undertake fertilizer experi-

ments, which is greatly to be desired,
there are several precautions that
should be borne in mind. The plots
should not be too large as the larger
they are the greater is the error horn
soil variation. Plots may also 1.e too
small as the smaller they are the

greater is the factor of tree varia-
tion. One must strike a happy ,nedi-
um. In the case of standard orchard
trees, we find the best size to be
from eight to ten trees. Plots of
this size are inconvenient to handle
in commercial operations. The re-
sults are much more accurate, how-
ever, than from an acre plot or larg-
er. The plots should be duplicated
a sufficient number of times so that
when differences of ten per cent t e
found they are significant. To illus-
trate, if there is only one plot and
a check and the difference in yield
is ten per cent, the odds are about
five to one, that the difference is not
significant. There should always be
a check plot to every treated plot.
Treated guard rows should also be
used, every other row being a fer-
tilizer plot, and the rows in between
fertilized on one side but not on the
other side.

MR. COOK: Has there been any
experiment to determine whether
there is any danger of over-fertiliza-
tion?

PROF. HODGSON: Yes, sir, but
thus far they are all negative. That
is rather a timely question, however,
inasmuch as at the present time there
are some large ranch owners that
feel that they may have overdone the
use on nitrogen. On the basis of ni-
trate determinations they have from
six hundred to eight hundred parts
per million of nitrogen in their soil
which is large, and they have conclud-
ed that it is responsible for the de-
cline of their trees. Our belief is
that over-irrigation has caused their
troubles. I have seen forty tons of
manure per acre applied for five
years in succession with no evidence
of injury. I have also seen fifteen
tons of manure put on one walnut
tree and with no evidence either of

benefit or injury. A goad 'many cit-
rus fruit growers use twenty tons
per acre and some of them use five
pounds of nitrogen in addition. Ap-
parently it hasn't hurt the trees.

A VOICE: How about mottled leaf
on citrus?

PROF. HODGSON: We find there
is a correlation between the use of
large amounts of nitrogen per acre
and the percentage of mottled leaf
which occurs. We find, also, that
there is a positive correlation between
the amount of organic matter used
per acre and the smallness of amount
of mottled leaf. The more nitrogen
used the greater the amount of mot-
tled leaf. So if all the nitrogen is
added in organic form, there is a
minimum of mottled leaf, but if the
most of it is applied in chemical form
there is the maximum amount of
ottled leaf.

A VOICE. What is the best way
to apply soluble nitrates?

PROF. HODGSON: Perhaps the
ideal method would be the overhead
method of irrigation using water con-
taining the nitrogen. The usual way
is to distribute them uniformly on the
surface and then plow them down,
or to distribute them in the irrigation
furrows and then run the water on.
The better system by far is that
which you get with rainfall, and
your overhead irrigation is likely just
as good. The next best is basin-irri-
gation. The least efficient—but still
reasonably so—is where you put it
in the furrows and harrow it in.

A VOICE: Would you say, then,
you would use nitrogen in the form
of manure, organic matter, or would
that cost too much?

PROF. HODGSON: In both forms.
An ideal program would be half ni-
trogen in manure and half of it in
concentrates.

Effects of Soil Fertilization on the Date
BY D. W. ALBERT, DIRECTOR OF GOVERNMENT EXPERIMENT STATION, AT

TEMPE, A RIZONA

A S there is at the present time but
I-1 very little experimental data on
the effect of soil fertilization of the
date palm in Arizona, in presenting
this paper I shall have to deal with
the subject almost entirely from
somewhat informal observations made
during the past few years that I have
been con ected with this work.

During the year 1918, the Arizona
Experiment Station laid out a soil
fertilization experiment for the Yuma
and Tempe Date Orchards. Just as
this experiment was well under way,
It was found necessary to defoliate
and torch both orchards on account
of an infestation of Parlatoria scale.
Since that time both orchards have

had to be defoliated and torched two
and three times. As we feel that
our Tempe Orchard, at least, and
probably our Yuma Orchard, are en-
tirely free from this insect pest, we
have made plans to resume work on
the experiment of soil fertilization at
an early date.

At the present time neither or-
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chard is back to its normal condition.
The Tempe orchard was allowed to
bear a partial crop during the sea-
son of 1923, and a somewhat larger
crop during the past year. It will
be interesting to note that although
but a small amount of fruit was al-
lowed to mature during 1923, a num-
ber of the palms that bore heaviest
did not bloom during the 1924 sea-
son. This was especially true of the
Iteema variety — not one palm of
which, that bore fruit in 1923, blos-
somed in 1924. Other varieties that
were noticeably thrown out of an-
nual bearing were the Deglet Noor
and Rhars. I believe that we can
attribute this directly to the weak-
ened condition of the palms, caused
by over production during 1923.
This same condition might also be
caused by allowing a healthy palm
to over-bear. The seedling palms lo-
cated on the University campus have
been thrown into alternate bearing
for the past three years, on account
of our having allowed too heavy a
crap of fruit to set. We have
brought back two of these palms to
annual bearing by cutting off about
half of the flowering clusters each
year. However, these palms have
not received the best of care as they
are planted along the drive ways and
lawns, and similar results might not
develop with palms receiving better
care and attention.

There seems to be a common sup-
position on the part of some people,
that the date palm will grow in any
kind of soil, regardless of its fertili-
ty, alkalinity or type. While this is
true to a more or less degree, the
relative results obtained ironie th
palm will, within certain limits, be
in almost direct proportion to the
amount of water applied, the type of
soil in which the palm is planted
and the efficiency of soil manage-
ment. Perhaps this conclusion has
been drawn from the fact that in our
orchard located at Tempe, 'Arizona,
the palms are growing in soil in
which the water table has stood
within 18 inches of the surface of
the soil for a number of years, and
the ground is so incrusted with al-
kali salts that to walk through the
orchard during the summer months,
when the evaporation from the soil
is highest, would remind one of walk-
ing over frozen snow. The surface
of the ground is so salty that only
a few of the alkali weeds can grow
and the only way we can get off-
shoots and transplanted seedlings to
grow is to dig a large hole and fill
it with good soil from a nearby
mesa. After the plants are once es-

tablished, however, they seem to
make a remarkable growth, especial-
ly when one considers the conditions
under which they are growing.

Growth on the palm is the limiting
factor in date production, and it is
indirectly through the plant food in
the soil that growth is obtained. The
palm that makes the largest growth
is the palm that -produces the largest
amount of fruit ;but it is not always
the palm that produces the largest
amount of fruit that produces the
best quality fruit. Yield and quali-
ty are the two paramount factors in
which the date - grower is interested,
regardless of variety. Without yield
the grower cannot • possibly hope to
justify the high overhead expense of
starting and maintaining an orchard.
It is estimated that under Arizona
conditions it will require a capital
outlay of from $1500 to $2500 to
bring an acre of dates into bearing.
Without quality of fruit the date in-
dustry can never hope to hold the
selling -price of their commodity to
that point which wlil justify its pro-
duction. While it is true that at the
present time quality is of secondary
importance, as the date is a novelty
on the fresh fruit market and the
consuming public have not learned
to discriminate in favor of the bet-
ter dates as they have with more
common fresh fruits, yet as more and
more fresh dates are placed on the
market, it is going to be harder to
dispose of the inferior grades of
dates and the price will vary accord-
ing to the quality of the product of-
fered for sale.

I believe that there is a possibility
of increasing the yield -of a palm to
a point where quality cannot be
maintained, and on the other hand
yield can be unreasonably sacrificed
for quality. There is a certain ratio
between yield and quality, above or
below which the date palm will not
yield its maximum returns to the
grower. This ratio will have to be
reached by building up the soil
through the use of some form of fer-
tilizer, and as the date palm requires
quires a large amount of water, the
best fertilizer to use is one that not
only adds the mineral elements to
the soil, but one that will also in-
crease the water holding capacity of
-the soil. We have a number of these
fertilizers, such as -stable mandre,
green manures, alfalfa straw, and so
on. The amount of soil fertilization
necessary will depend on the soil in
question, and we will never be able
to lay down hard and fast rules to
cover all types of soils.

At our Tempe orchard we have ob-

tamed an average yield per palm of
better than 200 pounds of fruit from
our Deglet Noor palms. The first
planting in the orchard was made 20
feet apart each way and the later'
plantings 30 feet apart each way.
Checks made on the palms in the
various parts of the orchard showed
that the palms planted 20 feet apart
produced on an average of 25% less
fruit than the palms planted 30 feet
apart. This can be attributed to one
of two things: either the palms in
the closely planted part of the or-
chard were not getting the same
amount of plant food as the palms
in the less closely planted part, or
the palms were so closely spaced that
they shaded each other to such an
extent that they could not function
properly. However, since the palms
were defoliated, those in the newer
part of the orchard have recovered
more rapidly, and I am lead to be-
lieve that the plant food in the soil
was responsible also for the heavier
yields in that part of the orchard.

The fact that the orchard has been
growing for the past 20 years with-
out fertilization and has produced
very good crops with but a few
inches of soil in which to grow does
not mean that palms do not need
fertilization ,as many people are lead
to believe. In the first place, the
soil on which the station is located
was some of the richest soil in the
Salt River Valley, and since the wa-
ter table came up the soil has been
continually supplied with nitrates and
other salts carried in by the water,
as is found to be true with most al-
kali soils. This has had the sanie
effect as applying commercial fer-
tilizers to the soil.

A good example of what soil fer-
tility can do, may be illustrated by
some work done on a palm owned by
Dr. B. B. Moeur located in the Salt
River Valley. This palm had been
'bearing from one to three bunches
of fruit every other year. A trench
was dug 8 inches deep around the
palm and manure was spaded into
the soil in the bottom of the trench
to a depth of 5 or 6 inches. Then
some well rotted manure was placed
in the trench and covered with soil.
Since then the palm has produced
4 or 5 large bunches of dates each
year with an average of 50% more
fruit to the bunch.

Some such method as this could be
used to force those varieties that do
not produce maximum craps or even
to force those varieties into annual
bearing that seem prone to bear good
crops but once every two years.

Aside from the fact that soil fer-

Five



tilization is needed by S- Ofne Panns
And that increase in production can
be obtained by building up the soil
in all orchards, there is a danger
that heavy soil fertilization year af-
ter year may be a detriment to the
grower in the end. Heavy applica-
tions of fertilizers to the young
palm will hasten the period of off-
shoot production and bring the palm
into commercial bearing earlier. The
date palm will yield its maximum re-
turns for a period of from 10 to 15
years after the palm comes into com-
mercial production. In other words,
when the palm gets to be 20 or 30
feet n heighth, the cost of pollina-
tion, handling, and picking the
bunches is going to decrease the net
returns. The longer the bunches can
be kept within easy reach, the great-

er will be the acerage rettirns pet
pound of fruit. Heavy applications
of fertilizers year after year after the
palm has come into commercial bear-
ing will increase the cost of produc-
tion in proportion to the amount of
growth produced in each palm.

We have found that from 150 to
300 pounds of dates can be produced
without fertilization on the average
valley soil in Arizona. Also that the
yield and quality can be greatly in-
creased or decreased according to the
amount of irrigation water applied.
This would lead me to believe that
the limiting factor in date produc-
tion is not so much a matter of soil
fertilization alone as it is a matter
of plenty of irrigation water with
light applications of the bulky man-
ures.

In conclUsion, I would say that the
amount of soil fertilization necessary

for a date palm will depend upon

the bearing habit of the palm, the

type of soil in which it is growing,

and the age of the palm. The young
palm should be forced by heavy ap-
plications of fertilizers until the palm
has matured its crop of offshoots, by
which time the fruit bunches will
hang far enough above the ground to
allow free aeration. After the off-
shoots have been taken from the
palm, the amounts of fertilizers ap-
plied should be in proportion to the
plant food taken out of the soil. The
palms should not be forced but made
to bear each year good average crops
in which the proper ratio of quality
and quantity is maintained.

Result of Cover Cropping
BY DR. GEO. SWANN, IMPERIAL VALLEY

I
FEEL, when talking to the date
growers of Coachella Valley, about

anything in connection with date cul-
ture, as though I was carrying coals
to Newcastle. You have had so much
more experience in that line than I
have. However, as your soils are so
different from ours, my experience
may prove interesting even if not
instructive.

The soils in the two valleys may
be very different, but I think that
probably they are alike in one re-
spect, that both are lacking in humus
and nitrogen, and here is one place
where cover cropping with legumi-
nous plants is very beneficial.

In 1922 my son and I found our
yield of dates was not increasing as
it should, and also that the quality
of the dates was deteriorating. The
dates on some trees in particular
that had previously shown evidence
of a high sugar content seemed to
be lacking in sweetness and flavor.
So we went, of course, to our farm
advisor, Mr. Garthwaite, and under
his direction in the fall or winter of
1922 and spring of 1923 we carried
out a series of experiments with three

different cover crops, using sour
clover, purple vetch and Canada field
peas, planting them in the spaces be-
tween the rows of trees, one space
of sour clover, the next purple vetch
and the next Canada field peas, then
the next sour clover, the purple
vetch and so on. Just before plow-
ing under in the spring we meas-
ured little squares and cut and
weighed the cuttings and found the
sour clover and Canada field peas
ran about 11 to 12 tons to the acre
and purple vetch between 9 and 10.
The cover crop was planted about
November 15th, and plowed under in
the latter part of April or beginning
of May, if I remember rightly. As a
result we found an increased ton-
nage of dates in the season of 1923
and 1924, also improved sugar con-
tent and flavor.

The fall and winter of 1923 and
spring of 1924 we repeated the ex-
periment using this time garden peas
at first. We did not get a complete
stand of peas so in the winter we
broadcasted with Hubam clover seed
after running a cultivator through
the , furrows between the rows of

peas. We got a good stand of clover
which grew waist high and was
plowed under in May. We did not,
I am sorry to say, take any test to
estimate the tonnage but I am sure it
would be equal or better than what
we got the year before, that is about
11 tons of growth to the acre. We
also hauled in fourteen big loads of
manure into the one and two-thirds
acre orchard before plowing under
the cover crop.

The result of this work, as we see
it, was a bigger crop of dates than
ever before and a complete return
of the sugar content and flavor of
those dates that had shown such a
marked deterioration in this respect.
This last 'fall we again planted gar-
den peas and we are also getting a
fine volunteer crop of clover. We
expect also to use all the manure we
can secure conveniently and hope in
this way to keep the orchard up to
the top notch of productivity.

Some day we may try out com-
mercial fertilizer to see how it will
compare in cost and in results pro-
duced, but just now cover crops and
manure seem satisfactory.
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Fertilization of Date Palms
BY C. E. COOK, PRESIDENT OF DEGLET NOOR DATE GROWERS ASSOCIA-

TION, INDIO, CALIFORNIA

I HARDLY know why this subject
 was assigned to me for I have

had little experience in raising cover
crops, and have used but very little
fertilizer, so the only thing I can
tell you is the results without them.

At our place we fertilize with wa-
ter. We have found that the more
water we supply the better the re-
sults. We have been increasing the
amount of water almost every year
and the results have been beneficial.
We are now using so much water
that it is running back down through
the soil 75 feet and indications are
that we are pumping it up the sec-
ond time. That may help solve the
water problem.

It may be interesting and profitable
to refer to what is done in the old
world date gardens. Mr. Dowson,
who was Agricultural Director of
Mesopotamia representing the Brit-
ish goverument, says one variety of
dates is seldom manured as it tends
to make the fruit "squashy" and
lowers its market value. Regarding
water he gives illustrations of date
gardens having 167 palms per acre
that are watered twice daily by the
tide backing up the fresh water in-
to canals. Each palm has an aver-
age of three square yards of water-
channel that is saturated twice per
day with beneficial results.

In a bulletin by Dr. T. H. Kearny
of the U. S. Department of Agricul-

turc he gives an interesting descrip-
tion of the Oued Souf regions of
Southeastern Algiers. He describes
the soil as pure sand containing very
little organic matter even in the old-
er gardens. Yet even with this con-
dition the palms are only manured
every twelve or fifteen years; how-
ever, these palms are planted with
their roots only two or three feet
above surface water. Concerning the
results, to use Dr. Kearny's own
words, "Yet here the date palm
grows to perfection, yielding fruit of
better quality and in larger quanti-
ties than elsewhere in the Sahara."

In other parts of the old world
date regions fertilizing is more gen-
erally practiced but the above illus-
trations bring out what I believe to
be a fact that the most crying need
of bearing date palms is water and
even more water and that if a great
abundance of water is supplied the
amount of necessary fertilizing will
be very greatly lessened.

With a great abundance of water
assured there is no doubt but it will
pay to raise cover crops and fertilize
but as has been brought out here
this afternoon it is a commercial
proposition and we need to study to
bring good results without excessive
expense.

I have been impressed more and
more by what has been said regard-
ing commercial fertilizer. We have

had representatives of different com-
panies corne to our Valley to sell fer-
tilizer and almost invariably they
have told us that they know noth-
ing of what we will require and
recommend that we try various com-
binations and find out what is most
beneficial. That is honest and I think
fair for if we undertook the experi-
ment on a large scale there is a
possibility of great injury.

Personally I have tried several
kinds of commercial fertilizer and
haven't been able to see the results.
We did not mark the trees—thought
the results might be great enough
so that we could find them without
any record, but that does not seem
to be the case.

It seems to me in view of what
has forcibly been brought out here
this afternoon by experts combined
with our own experience that it is
safe to conclude that the use of com-
mercial fertilizer for date palms is
still in the experimental state and
should be used cautiously; and con-
cerning cover crops and other or-
ganic fertilizers beneficial results are
to be expected provided sufficient
water is supplied.

It is an important subject and I
hope it will be worked out so we
will all get the right results without
the injurious effects that are possi-
ble.

Melilotus Indica as a Cover Crop
BY R. H. POSTLETHWAITE, MENAKHER DATE GARDENS, COACHELLA

VALLEY

WAS one of the first to persistent-
'. ly and consistently use cover crops,
beginning it eight or ten years ago
and all my experience has been very
satisfactory, and I have stayed with
it. I have always used Melilotus In-
dica, commonly called sour clover,
Planting it at the rate of 20 pounds
of seed per acre. It is very import-

ant to put it in early certainly be-
for October, preferably before Sep-
tember 15th. It grows very slowly
during cold weather hence the neces-
sity to get it up three or four inches
before winter sets in. It won't grow
during the winter, but about the
first of February it begins to grow
very rapidly and is fit to plow in

on the early part of March, when
it ought to be waist high.

The best way to plant is to broad-
cast half of it, and then furrow the
ground and broadcast the other half
and immediately water. That method
applies to a sand loam, if you are
in heavy ground you will probably
have to handle it differently. I find
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the stand has improved every year,
whether that is due to natural in-
crease of inoculation of the soil, I
don't know, but I think so. Artificial
inoculation is not necessary as the
ground has grown mesquite for years
which being leguminous has doubt-
less inoculated the soil. As to water
requirements — the average required
is from three to three and a half
feet during the growing season in
about seven or eight irrigations. One
experiment which I made though not
scientifically correct, is an indication,
viz, after five continuous years of
Melilotus Indica in one plot I had
an analysis made and it showed 3-100
of a percent of nitrogen. At the

Same time I had an analysis made of
another piece of land close to it, and
very similar to it, which had never
had a cover crop. That showed only
2-100 of a percent. The difference
between 2-100 and 3-100 may sound
very little actually it means a dif-
ference of 870 pounds per acre of
nitrogen in - the top two feet. I don't
claim that the whole of that nitro-
gen was put in by the cover crop,
but I think most of it was due to
the planting and proper handling
of it.

If you figure nitrogen at 30c per
pound the cover crop is worth $50
per acre per year. In addition to
some of that nitrogen there was a

very large addition of humus in the

ground. How much I don't know.

The decomposition of cover crops,

forms carbonic acid which makes the

shells available as plant food; if the

condition of the soil had originally
been such as to make the shell cal-
cium 'available as plant food the
shells would not now be visible, but
the presence of innumerable shells in
the desert soil plainly shows that
while the soil will by analysis show
an excess of lime actually the plants
cannot utilize it until it is decom-
posed and the cheapest way to do
this is by regularly cover cropping
the desert soils.

Fertilization of Date Palms
BY BRYAN HAYWOOD, INDIO, CALIFORNIA

IT ill-becomes me to try to tell this

'assembly anything about dates or
manuring, but I am going to give
you some statistics from the short

period I have known about dates.

Two years ago I bought the old

French gardens. I am told that the

trees, eighty-eight in number, had
been well cared for before I got

them. They bore in 1922, according

to Mr. French's figures, about 60
pounds of dates per tree. In 1923

they bore within a pound or two of

100 pounds to the tree, and, while

I am not positive as to the age, they

being Yuma palms and of different

ages of planting, I think they were
five years old in 1922, six years old

in 1923. At five years they bore 60

pounds and at six years of age they
bore 100 pounds. I fertilized them
in the Fall of 1923 with ten tons of
barnyard manure, which I had se-
cured from the stockyards in Los An-

geles, and also we gave them that

same Fall about 20 pounds of potash

to the tree.

Last Fall, or this present season,
those same eighty-eight trees bore

18,600 pounds of fruit or an average

of about 220 pounds to the tree. The

most interesting part of that produc-

tion to me was not so much in the

tremendous increase, about 8,400
pounds to 18,600 pounds in 1924, as

it was in the percentage of best

quality fruit.

I am not familiar with Deglet Noor

Association methods of growing nor

the A and B grading. I have never
seen the fruit while it was being
graded, so I can't compare with the
grading by the organization in Los
Angeles. However, under the Los
Angeles grading this 18,600 pounds
of fruit grad,d 28472% No. 1. That
is what I wanted to bring out. I
got a higher percentage of No. 1
than any one else who shipped to
Los Angeles plant, 52% of No. 2,
2% No. 3.

I have fertilized this past winter
with 7 1A tons of manure secured
from Loveloch, Nevada. I am told
it is five times the strength of the
manure from the Los Angeles stock-
yards. At least, those of you who
have seen it know there is no straw
in it. I am putting on this year, in-
stead of 20 pounds of potash, some
40 pounds of potash to the tree, and
I must say that in doing that I have
done it in fear and trembling. I al-
so want to say that I have been
lead to do this from my own per-
sonal experience from my flower
garden in Hollywood, and I found
out that in actual practice what I
have done here worked out well up
there.

MR. SHAMBLIN: All the experi-
ence I have had is by observation.
All I can say is just to add to what
these other men have said. Mr. Pos-
tlethwaite is the first man I saw try
Melilotus Indica —sour clover. His
results have proven the value of it
as a cover crop.

Now, the first experience or ob-

servation that I saw of that was on

his grapes. He had a run-down vine-

yard that was bearing only a few

hundred pounds of grapes — a few

tons, perhaps, but I think it was
"pounds"— in the year 1916. If I
remember and I don't want any cred-
it for it, but I think I commenced
talking sour clover in 1914. I saw
the results of the use of sour clover
in Arizona in experiment stations in
deciduous fruit orchards over twenty
years ago. At that time we went to
the flour mill and found piles of
seed, 30 feet high, blown out of the
wheat screenings. The experiment
station carried on a great deal of
work with cover crops. I think that
was about 20 years ago, and we got
fine results by taking a run down
peach orchard, ten year old trees, and
by sowing sour clover seed but not
as heavily as Mr. Postlethwaite does.
I think the results are better with
thinner stand of Melilotus. Each
root should have a bigger top and a
greater amount of foliage than to
stand too thick. Postlethwaite's ex-
perience on his vineyard was the first
thing that attracted me to sour clover
here.
I have observed vetches — about

three of them — at the experiment
station as compared with Melilotus,
and I think the two go very well
together, about 25 per cent of the
sour clover sowed into Purple Vetch
makes a fine cover crop, possibly bet-
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ter than either by itself. Melilotus
sowed early will grow fast in the
Fall, and will get ahead of the vetch
and keep the vetch up. I am strong
for cover crops. If the average
grower doesn't mind, he will not use
enough water for both the cover crop
and the fruit. He will find the clover

takes rnost of the water in the
Spring of the year, if he is not care-
ful.

MR. GRIDLEY: One objection to
Melilotus Indica is that it has to
he sown so early in the Fall that
the pickers ruin it before it has a
chance to grow. If we could find

some crop that we could plant after
the picking season was over, say the
first of December, it would be better.

MR. SHAMBLIN: The vetches will
do that. That is the proper time to
sow them, and mix your sour clover
in with your vetch, sowing the first
of December.

Status of the Arizona Date Industry
BY ROBERT C. METZLER, YUMA, ARIZONA

ITP to this time there have been on-
ly two substantial commercial

plantings of date palms in the State
of Arizona, aside from the Johnson
planting of Deglet Noors at Yuma,
which was the first sizable commer-
cial planting in the state, and which
planting now constitutes a nursery
instead of a fruit bearing property.
The value of the nursery at Yuma,
which is controlled by Mr. C. E. Cook
of Indio, California, can scarcely be
over-estimated as an offshoot produc-
ing unit. However, no further men-
tion will be made here of that nur-
sery, because it is not a planting of
trees which is or will be maintained
as a fruit producing garden.

Aside from the Yuma planting,
there are only two orchards of suf-
ficient size to justify detailed discus-
sion. One of these orchards is owned
by the Arizona Orchards Company
and the other by the Phoenix Date
Company. Both are located in the
Salt River Valley. The Arizona Or-
chards Company's planting comprises
approximately four acres. The plant-
ing of the Phoenix Date Company
comprises twenty acres. Some of the
trees in the Phoenix Date Company's
orchard were planted in 1920. Sub-
sequent plantings have been made
each year, except in 1924, when no
plantings were made. A considerable
planting will take place in these or-
chards and in newly established or-
chards in 1925.

The plantings of the Phoenix Date
Company and the Arizona Orchards
Company will no doubt form the nu-
cleous of a great and expanding in-
dustry for the State of Arizona. The
older trees will fruit in limited quan-
tities this year, and some offshoots
will be cut. In 1926 substantial fruit-
ing will occur and a considerable
number of offshoots will be available
for sale to the public. This will mark

the beginning of an intercourse be-
tween Arizona date growers which
will continue for many years, and
the commercial activities of an Ari-
zona date industry which will endure
for centuries.

Of the varieties planted commer-
cially in Arizona, the Hayany takes
the lead in numbers, it being planted
in greater volume than any other.
Next in prominence is the Itima, and
third the Maktum. During the year
1925 many young Zahidi trees will be
planted, and after that planting takes
place the popularity of the various
varieties, as evidenced by the num-
ber of trees planted, will be as fol-
lows: first, Hayany; second, Zahidi;
third, Itima; and fourth, Maktum.

It seems curious to those who are
unfamiliar with the advent and prog-
ress of the date industry in the
United States that some of the first
imported varieties were planted in
Arizona, but that California has by
strides extended its plantings, while
plantings in Arizona for many years
were not made. As a tribute to the
Phoenix Date Company and the Ari-
zona Orchards Company, it seems fit-
ting to say that only by unusual ener-
gy, enterprise and initiative have
they been able to establish for the
state a nucleus from which it, and
even the State of California and pos-
sibly Texas, will eventually draw in
building up the date industry of this
nation. It should be said also that
the United States government is co-
operating with the Phoenix Date
Company, with a view of eventually
delivering to date growers large
quantities of Hayany offshoots at ex-
ceptionally low prices. It will be in-
teresting for the prospective purchas-
ers of these young trees to know that
in about twenty-four months tbes3
offshoots will be ready for distribu-
tion to the comparatively vast a.ea

in which the Hayany can be success-
fully grown.

Due recognition should be ..;riven to
the Department of Agriculture, on
account of its interest in Arizona date
culture, as manifested by the co-oper-
ative quarantine contract with the
Phoenix Date Company. Although
the offshoots furnished under this
contract were in transit four months,
with proper shading and good care
approximately fifty per cent grew
and are now vigorous young t ces.
As a direct result of this agreement,
Arizona is the possessor of the only
appreciable supply of Hayany off-
shoots in America. Soon this source
will supply the growers of dates in
practically all districts. Small vari-
ety contracts have also been made
between the Department of Agricul-
ture and several Arizona P:rowers.
As a result of these contracts, the
merits of many varieties will later be
determined.

The University of Arizona is main-
taining an experimental orchard near
Tempe, Arizona. From this garden
has come much valuable information
regarding the adaptability of many
varieties to the Salt River Valley cli-
mate. Two of the outstanding vari-
eties which have stood the rigors of
rain are the Hayany and Zahidi. Oth-
er varieties have admirably proven
their adaptability. From this orchard
the University of Arizona has recent-
ly made a distribution of offshoots
under contract, for the purpose of
testing localities and varieties. The
results of these contracts will be val-
uable, and the University should be
encouraged in the continuation of
this work.

The Arizona date industry is yet
new. It is only during the last five
years that a genuine effort has been
made to establish the industry com-
mercially, make it fundamentally
sound, and arrange for the expansion



of it. This, not unlike many other
new industries, requires scientific
pioneer work. It is a well known
fact that certain varieties mature
their fruit much better in some date
g-rowing localities than in others, on
account of the difference in climatic
conditions. Thus a geographical di-
vision of varieties occurs. It is ob-
vious, therefore, that each locality
will have, to some extent, a fruit
processing problem with which it
alone will be concerned. Much will
be accomplished in the matter of

processing fruit, notwithstanding the
good results already obtained. Per-
sonal enterprise goes a long way, but
it has been demonstrated that, in en-
deavors of this kind, Federal and
state agencies can and do achieve
greater results than individuals. It
would seem that the University of
Arizona can do nothing of greater
importance in its date work than de-
velop methods of processing and
packing the varieties of dates most
extensively planted in the state, and
lend liberally its co-operation in sup-

port of the new and promising in
dustry.

Much interest is now manifested in
Arizona date culture. Expansion will
go forward steadily, but let us hope
not too fast—that is, not so fast as
to include unproved varieties.

In the work of developing this
highly interesting and profitable in-
dustry, it is a significant and gratify-
ing fact that, by mutual interest, the
States of California and Arizona can
logically join hands across the Colo-
rado.

More About the Arizona Date Industry
BY DEAN THORNBER, UNIVERSITY OF ARIZONA

ï CAME over here to have a rest,
1 and I hadn't planned to say any-
thing at all on the date industry in
Arizona and I am swept off my feet
when you ask me to say anything
at this time. Mr. Metzler, perhaps,
has set forth the conditions of the
date industry in Arizona, very nicely,
and I think he has been very fair to
the University and all concerned.

As you know the date industry or
experimental work in date growing
began in Arizona about 25 years
ago, and you noted that Mr. Metzler
stated that it was only about five
years ago that the industry began to
attract attention. Now for those 20

years we have been experimenting,
and we have made a great many mis-
takes. I think I may say that some
of these mistakes have been so seri-
ous that no grower is going to make
them again and we hope that he will
not. One of the first mistakes that
we made, we distributed offshoots to
interested persons throughout the

valley. I suppose we wanted to be
liberal and so we distributed offshoots
to any person who wanted a couple,

and told him to plant them in his
garden or yard for ornamental trees,
if he didn't want them for fruit trees.
We didn't know how to grow date
offshoots. When we cut them off we
didn't even know how to do that;
and to give them to a man who knew
nothing about date offshoots and not
being able to tell him ourselves the

result was the condition that after
twenty years of distributing the date

offshoots, one or two percent of those
shoots were grown by mistake. That
has been a very serious loss to us,

that, of course cannot now be recov-
ered. It wasn't our fault—it wasn't
the grower's fault, that is sure. It
wasn't entirely our fault except in
this. It seems to me we should have
started to learn how to root offshoots.
We didn't do that. I am not blaming
anybody in particular. It was a new
business. As Dr. Swingle said, it was
working with monocotyledenous trees
or plants, and up to this time the
white man had been working with
dicotyledenous plants and he knew
what to do with those ,and when he
came to the monocotyledenous he
knew nothing about it.

Our next difficulty was this. In
some way when we brought offshoots
over we also imported parlatoria

scale, and that got started in our
date groves, and we had difficulty in
getting rid of it. We tried all meth-
ods of extermiantion and eradication
and control, and finally decided upon
the matter of torches which origin-
ated under Prof. Forbes, and which
has proved to be the best method
we know of now, not only for con-
trol but to eradicate the date scale-
parlatoria scale. This scale soon
spread over considerable of our date
orchards on several occasions in fact
this spread was followed by a severe
torching and after we had torched
we supposed the matter was settled,
and we let it go for two or three
years, and we found our orchard was
re-infested. It was three years ago,
I think. We co-operated with the
Department of Agriculture and with
the State Board of Agriculture, and
the Horticultural Department and
Universities combined to see if we

could torch and follow up once a
month. We took weeks to determine
if it were possible to eradicate the
parlatoria scale from the tree. To
make an important story short, after
three years' time so far as we know
there is not one parlatoria scale in-
sect in that orchard. I think it has
bee not only controlled but eradi-
cated. The work has been practical,
even though it cost considerable.
This leads us to believe that not on-
ly the control but the eradication of
that scale is possible in Salt River
Valley, Arizona, and in all date
groves, and that it is a serious hand-
icap in date groves. It was necessary
for us to learn this before we felt
that the date industry in Arizona
could be a commercial success. Sup -

pose a man should get fifteen acres
of fine dates, and he could not con-
trol the scale after it got in. Where
would be his "safe investment."

This is one thing we are proud of.

The cooperation with the State
Boards of Horticulture and Agricul-
ture, and in cooperation with the De-
partment of Agriculture. Mr. Sham-
blin here has been in close coopera-
tion and given us every assistance
possible.

The second matter was the rooting
of offshoots. We had never been able
to root more than a few—a small per
cent of the offshoots ourselves, and
the people who received them from
us had a small percent. We under-
took some concentration work on this
three years ago, and we are able to
say now we are rooting something
like 90 per cent of the offshoots that
we are cutting from our trees, and
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where we root these above the trees, mercial plantings in the valley where terest in date growing in Arizona
before we cut them we save a larger they are now, and wish we had a than any one.
percent; but we have the advantage dozen or two dozen men like Mr. We have many calls for the pam-
in this respect that within a few Metzler and Colonel Bumstead. We phlets of the Date Institute of last
years with the small number of dates need more men who have means, and year, and we had hoped to have quite
we now have that are bearing off- who have foresight to work with us an attendance today. I should have
shoots, we shall have many more off- in establishing this date industry in gotten up when Mr. Gridley was talk-
shoots for putting out on farms un- Arizona. ing about piling up dirt around the
der contract to determine variety I believe, in times to come, we shall palms. We are not expel ienced in
best suited to the Salt River Valley, be the center of the date industry in putting dirt around palms at Yuma.
and to determine the locality where America, and we are working toward Wind doesn't blow there, so our trees
[hose varieties do best. that end. We have a splendid cli- don't blow down, but we do have to

We have also made progress in our mate, most excellent soil, and plenty look out for gophers. Possibly they
processing. I agree with Mr. Metz- of irrigating water—most of the time , are not as active in your dates as in
ler that that is one of the big things We are not out of the. woods on your citrus groves.
we can do now, that is the work of our problems. Some of them con- In the Yuma Valley we have go-
processing the varieties of dates that front us yet, although I think they phers. If you clean them out today,
are particularly well suited to Ari- are not serious, but they have to be they will be back tomorrow. If you
zona, for we do not now know how settled and the experiment station have piled dirt around your palms
to process, and put on the market in will endeavor to take these problems you are going to have gophers under
the best condition. I am very glad up as fast as possible for the Arizona the roots near the surface. I don't
to have this suggestion come from growers as well as for the Califor- think you have Bermuda grass here
Mr. Metzler. The policy of the ex- nia growers. I thank you. like we do there, so that is one point.
periment stations has been for two	 MR. HAMILTON: (In charge of	 We think — especially with small
years the encouragement, as fast as Yuma Experimental Station.) In spite palms — that we can lower them
possible, of commercializing the date of the fact we have one of the old- cheaper than we can pile dirt around
production in Arizona, and to deter- est plantings at Yuma, and the only them, and encourage the gophers to
mine the areas in the state that are Deglet Noor nursery in the world, get in there and kill the trees.
believed to be date producing areas. Yuma has been backward in coming	 We don't know when we will be
We have had considerable interest in forward. Today, I think we have able to invite you people to Yuma,
Southern Arizona, and there are other seven or eight from Yuma, but only but we hope we will have the Date
parts in which we believe we can one besides myself that is really plan- Institute over there, unless you are
produce one variety or another of ning on going into dates. They are going to have a permanent Institute
dates commercially, and we are in- waking up though. A few men like here—if you want to be selfish—if so,
terested in working those up. We Colonel Bumstead and Mr. Metzler we will come over as often as possi-
are interested in extending the corn- have done more to awaken a real in- hie and help you make it a success.

Value of Wax Wrappers
for Carton Packed Dates

BY ARTHUR W. CHRISTIE, ASSISTANT PROFESSOR OF FRUIT PRODUCTS,

UNIVERSITY OF CALIFORNIA

WH E N freshly processed moi,t
 dates are placed on the market

in ordinary paper cartons, they be-
come subject to three types of de-
terioration which gradually lower
their quality and, in time, may make
the dates entirely unmerchantable.
Briefly described, these three types
of spoilage are:

1. Gradual evaporation of mois-
ture from the dates, resulting in:

(a) Loss in net weight of container.
(b) Development of a dull, unat-

tractive appearance.
(c) Development of a dry, hard,

unpalatable product.
2. Gradual formation of sugar

crystals caused largely by evapora-

tion of moisture. These sugar crys-
tals injure both the appearance and
palatability of the dates.

3. Insect infestation, resulting in
contamination and partial consump-
tion of the dates to an extént which
makes the product unsalable.

There is also another typte of spoil-
age, known as souring, caused by
partial fermentation of the sugar.
Such souring is readily prevented by
subjecting the fresh dates to sterili-
zation at about 165 degrees' F., or to
partial dehydration at lower temper-
atures. Either or both of these meth-
ods together have been shown to ef-
fectually prevent souring. The heat
of dehydration or sterilization also

destroys all insect life which may be
in or on the dates.
If properly processed dates are

packed in protective containers, they
should retain their quality until con-
sumed, which may be as much as a
year after packing. Vacuumized,
hermetically sealed glass jars have
been found to be ideal containers,
especially for the fancy grades, hut
for a large part of the pack, paper
cartons are more convenient and less
expensive. However, ordinary paper
cartons, either of the "tuck end" or
"candy box" type, are not impervious
to either moisture or insects. So far,
little trouble has been experienced by
California date packers from spoilage
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•uf carton packed dates. This has
been due primarily to the fact that
the dates have gone into consumption
rapidly during the fall and winter.
With rapidly increasing production,
it is inevitable that a considerable
part of the pack will not be con-
sumed until the following spring and
summer. This means that not only
will part of the pack be subject to
possible spoilage over a longer peri-
od but the latter part of this period
will come during warm weather when
the agencies of spoilage are most
active. Therefore, in order to pro-
tect the fine reputation of California
dates and to increase the demand for
this domestic product, it is imperative
that dates be marketed in containers
which will insure their reaching the
consumer in satisfactory condition,
even after many months.

Self sealing wax paper wrappers
are used on a great many products
to prevent or greatly retard undesir-
able changes similar to those . men-
tioned above. These wrappers are
easily applied to the filled package
either by hand or automatic machines
at a very nominal cost. In order to
ascertain the efficiency of such
wrappers for carton packed dates,
the following test was conducted:

Plan of Te st
Six 10-ounce cartons of standard

grade freshly processed dates were
obtained from a leading grower and
packer of California dates. Three
cartons were wrapped in self-sealing
wax paper furnished by the Kala-
mazoo Vegetable Parchment Com-
pany of Kalamazoo, Michigan. The
other three cartons were left un-
wrapped. All were placed in a stor-
age room at ordinary temperatures.
This room contained active moths
and beetles of the kinds which attack
dried fruits. The cartons were
weighed and examined at intervals
of a month or more for a period of
over one year.

Examination of . Dates
The dates in the wax wrapped car-

tons suffered no insect injury what-
ever, sugared very. slightly, and, al-
though a little dry, were of excellent
appearance and flavor after eighteen
months' storage. Although not equal
to freshly packed dates, they were
entirely merchantable.

The dates in the unwrapped car-
tons were almost entirely decomposed
by insects and contained many, both
live and dead, insects. They were
also very dry and badly sugared and
entirely unmerchantable.

kesults of Test
1. Loss in weight: The following

table shows that wax wrappers, while
not entirely impervious to moisture
changes, do greatly retard moisture
evaporation, especially during the
first six months after packing. The
original weight of each carton was
286 grams net and 324 grams gross.
(1 ounce equals 28 grams).

Average loss in wt. (grams)
Days Stored Wrapped Unwrapped

17
46
83

184
303
400
493

The fluctuations after the first six
'months are mainly due to variations
in seasonal air humidity with which
the moisture content of the dates
seeks to establish equilibrium.

Conclusion
Wax paper or similar wrappers are

of great value in preventing insect

injury, drying and sugaring of car-
ton packed dates and their proper
use insures the dates reaching the
consumer in acceptable condition.

1 5
4 12
5 16

11
14 18
12 15
14 20

Pruning the Mate Palm
Dr. SWINGLE: Formerly, date so they cut them off even. That was They know grasses and lilies. Our

leaves were something that got in not the reason, however. If you Northwestern European ancestors
the way of the horses and inter- don't prune off the leaf base, a have not helped us any with monoco-fered with cultivation and the big growth starts from the tree and de-
discovery was a tool to cut them off cays, and a layer on the outside is tyledenous trees which do not grow

with. We have now the finest ma- shoved off, and the tree is ruined, like apple or pear trees. Root
chine to cut them off with. It makes Here is a piece (indicating a big growths occur on a monocotyleden-
a nice crisp sound as they come off , piece of trunk) torn off, that is the ous tree like this (indicating). This
Listen to this nice sound (operating original leaf bearing area. That peculiar growth on date palms is
toot). Probably 25 leaves were tak- junk isn't some superfluous part that practically ulcerations like a man
en off each year for six years, six has been discarded, but it has been growing a fine crop of boils, and has
times twenty-five is one hundred and destroyed by improper formation of the same effect on the trees as the
fifty leaves were pruned off, or you roots, and here you can see this root boils do on a man. The result of
might say, 150 pounds of sugar gone, formation has been improper (indi- that is, first growth of roots starting
as each leaf is supposed to make a cating). There is a root growth that in trunk. This pressure takes the
pound a year for each leaf for six isn't so bad, that layer of trunk can coating off the trunk of the tree,
years by this little exercise, be sacrificed and still grow dates, but then comes the second growth of

The leaving the leaves on the trees something worse happened, and this carbuncles and pushes the decayed
to make fruit, and leaving leaves on was thrown off by a mass growth out material off. Each time the diame-
the offshoots to make starch, are from the trunk of the tree and ter of the tree is reduced. On a
fundamental matters in date culture. pushed that great layer off. Those date palm 14 inches or 15 inches in

The pruning matter that I want roots are two or three feet above diameter, it was reduced each time
to outline is one that goes back ground, finally died and they in turn until you have finally a six inch neck
apparently to whether you ever went rot; as they decay another root connecting the root with the top of
barefoot. The inhabitants of the growth starts. the tree. Some of our severe winds
date regions of the old world didn't The white race is not familiar with will take off the top of the tree. It
wear shoes. We supposed, naturally, monocotyledenous trees. White peo- often happens that the yield of the
when they climbed a tree they didn't ple never lived where they had to fruit starts diminishing long before
like to put their feet on sharp leaves deal with monocotyledenous trees. the tree has gone over due to the
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imperfect connection of the roots
with the top.

I want to call your attention to the
fact that the value of your invest-
ment depends upon your study of
this pruning. Let the leaves live and
finally die, then cut them off. Af-
ter you cut them off your trouble
begins. You have a leaf base then.
The ordinary method is to leave it
long like this (indicating). The nor-
mal date trunk unobstructed by root
growth is shown here (indicating).
This bundle here, if you would pound
this you would get something like a
brush, it is the fibrous part of the
date stern. It originates on the in-
side of the trunk and grows out (in-
dicating). This root growth .begins
after the leaf base dies and pushes
off the upper layer. Here is a sam-
ple off a Deglet Noor where the leaf
base came off nicely, and excessive
roots were cut off above the soil and
when the roots came out I cut them
off, and made a nice job of it. Yes-
terday I found this was standing out
like that (indicating), and a nice
crop of roots were starting in there.

This root formation occurred one
or two inches in the trunk. Don't
be discouraged if the roots keep on
forming for a year or two after you
start pruning. They will stop in
time.

This is, I think, all I care to say
now, about this pruning of leaf
bases. Prune them, but prune them
at the right time. Don't cut your
leaves too soon, else they will check
and split. Leave a stem that long
(indicating) and when that stump
dies, saw it off evenly; then, if you
happen to leave it too long, the bot-
tom becomes sappy, and the top dry
—that sappy leaf base dies until it
is dead clear to the bottom. You
finally trim it two to four inches
above the stem, near enough to the
base so the stem will stay perma-
nently dry, then, if that is done
properly, you will prevent all burst-
ing of the roots. We have proof of
that out in the Mecca Gardens. In
1911 the root growth had started on
this from about 8 inches above the
sarface to a foot and a half above
tl- e soil. Thereupon we pi tined those
leaf bases nicely for another two
feet then by '24 the roots started to
break out above this pruned area so
it has two big masses or roots like
that—one below and one above. It
was pruned in 1914, which shows
conclusively that proper pruning
will prevent this. It does not cost
much. We have it down to about
the same as trimming the spines.

MR. GRIDLEY: Now as I see this

pruning question there are two kinds
of date pruning, one is leaf and one
is trunk. I know very little about
either kind—we tried both, and as
Dr. Swingle pointed out we pruned
the palms first so that the mules
could get by better, and I know we
all carried it to excess. Now we
prune as little as possible, and we
prefer to take a wire and put those
leaves out of the way and let them
grow as long as possible. You all
realize that it is necessary to take
off one now and then.

The trunk pruning is a different
matter, and a more serious one. We
were warned by Dr. Swingle two
years ago that we would have to
trunk prune our trees to keep them
from going over. We paid little at-
tention to it. Finally we realized
that we would have to do something
mighty quick. The roots were form-
ing at the base of the tree some-
times for three feet up the trunk,
pushing off the leaf bases. Last
June we pruned 100 palms. They
looked nice and pretty and clean,
the root bases dried up; in October
and November three of them blew
over, and we had to get out next
morning with a block and tackle and
a gang of Mexicans and haul them
back into position and put guy wires
on them; some of them had four guy
wires on them. So it seems that
trunk pruning was not so good af-
ter all. Now what does trunk prun-
ing do to those palms, and what can
we do to save our palms from being
consumed by roots that come out at
the base or from being blown over?
I have solved it to my satisfaction
by banking up earth around those
trees and I don't know whether that
is good or not. We banked up the
earth around them and are awaiting
future results. Practically everyone
of those contain roots three to four
inches long, a mass of them, and it
looks like those trees are going to
anchor themselves. What will hap-
pen if they become a mass in there,
we don't know.

A VOICE: I would like to ask if
those bases you provide for your
palms take up water to the top of
the base so those roots have nlenty
of chance to feed, or does the water
reach the top naturally. Does the
top of the earth come above the wa-
ter?

MR. GRIDLEY: At the present
time the top of those moands are
eight inches above the water line.
Roots are coming out in the dry soil.

DR. FAMES: In rooting my off-
shoots I was brought face to face
with this subject of guying my palms.

We cut ten offshoots off one palm.
I put a circle of building paper
around and enforced that with chick-
en wire, and I had to cut the chick-
en wire off with Pliers because in
the mess I made at the bottom they
got out and went through and an-
chored themselves, so it is in gJod
condition now. That was ten years
ago.

DR. SWINGLE: I would like to
call attention to the case of Deglet
Noor date palms. There are two
kinds of roots. Many of them have
had experience only with Deglet
Noors. The leaf bases are first con-
sumed by the smaller roots, which
grow horizontally or vertically. They
have no tendency to grow down.
Many Deglet Noors are surrounded
by a large mass of upward growing
roots and they are called "breather
roots" by the farmers. They are the
first group, and these breather roots
on the Deglet Noor absorb the de-
caying leaf bases. After they have
absorbed and dried up to some ex-
tent the second crop of roots grow.
They have different diameters--half
inch diameters, apparently the rect-
angular or horizontal or downward
growing feeder roots, o you must
distinguish between these two roots
in the Deglet Noor. The Thory has
almost none of those vertically grow-
ing roots, near the trunk. So there
is a question of variety involved.
The Deglet Noor does not throw off
its lower bark as quickly as some,
does not need pruning as badly as
some do, but if you don't do it they
will probably blow over.

MR. CARR: What kind of root is
this? Lateral root or feeder root.

MR. GRIDLEY: Straight lateral
root growing downward.

MR. GARTHWAITE: I didn't un-
derstand whether you said your
palms were high set or low set, and
whether in your opinion pahm, low
,st would have the same tendency to
blow over as the high set ones.

MR. GRIDLEY: Nearly all date
growers made the common mistake
of settling palms too high in early
plantings, and that is the reason, I
think, why a great many are weak-
ening now. When the oft shoots were
removed it left the palms in a weak-
ened condition. When these roots
came out, and were pruned back,
that further weakened the trunk and
reduced the area. That is why they
blew over; those of us who practice
deep setting, if we set deeply enough
and maintain open basins until the
offshoots are off, perhaps eight years
in Deglet Noors, we can overcome
this difficulty. We can then fill in
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around the palm and it will produce
new roots, and thereby anchor itself.

MR. HEINY: It depends on wheth-
er your soil is heavy or not. I mean
to say there is a difference in the
'soil how you plant. I planted a palm
alongside an irrigation ditch and the
roots ran right out into the moist
soil of that ditch. So, if the soil is
moist, the roots will grow more rap-
idly than where the soil is dry.

MR. GRIDLEY: I think that is
true, where you have porous soil it
might be better to plant deeper down,
but in heavier soil your palms want
to be planted higher up.

You think irrigation water has
something to do with that?

MR. HEINY: Of course, date
palms require air. Any palm does,
and you just put it down, and put
another palm up higher alongside,
you find difference in the growth
and color of the plant in •the leaves.

MR. GRIDLEY: Irrigation is a
subject that we didn't feel we would
bring up this time but there is a re-
lation in the way the palm is wat-
ered and the way it developes. I
never have been an advocate of the
flooding system. You should only

do that on land where it is well
drained. It is necessary for the palm
roots to breathe.

DR. SWINGLE: Many growers are
relying tot; much on the basin to pre-
vent these root growths. Long be-
fore you are aware of it ulceration
is beginning in the trunk and the
palm planted in a basin 16 inches
deep, the trunk looks sound, but if
you cut into a section you will find
the root" already started, a foot
above the level of the ground. It is
high time to begin pruning of the
leaf bases before the basin is built
up. I don't mean to prune clear to
the ground, but it is necessary to
stop this formation. I have shown
by this instance of pruning which I
did last June that did not stop it in
the dry area, as the roots continued
to force out through the dry layer.
Roots started by Spring a year ago,
so it is important to experiment to
be sure they can stop this growth
where they want to.

MR. GRIDLEY: I have been con-
ceding that these roots do not start
until the palm has reached a certain
age. If I am wrong, I want to know

it. It is only in the last couple of
years that we found this,

DR. SWINGLE: As soon as the
offshoots are off and as soon as the
lower leaf bases begin to decay roots
form. As soon as it is dry then the
root growths start immediately 2, 4,
6 inches up the trunk in your basin
and especially when there are no off-
shoots on your tree. You want to
look out.

MR. GRIDLEY: That would fit in
with Dr. Fanes' statement, not to cut
the leaves from the palm. As long
as they are uncut, the roots will not
form. In the case of some other va-
rieties, Hayany, Khadhrawi, Halawi
and a few others, on which offshoots
do not mature as early, then you
need not remove the offshoots as ear-
ly. We are faced with this condi-
tion. We have offshoots not ready
to come off on nine year old palms
and yet this root formation has pro-
ceeded to an advance stage. What
will we do? Either have to strip •the
offshoots off before they are mature
or we will have to try to chisel
around and remove such as we can
get at.
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Rooting Habits of the Date Palm

CONSIDERING the importance of
 the root system to the growth of

the plant, it is remarkable how little
accurate information we have on the
rooting habits of the palm. The
root system of practically every im-
portant horticultural plant except the
palm has been described in detail in
numerous books and bulletins. The
citrus farmer does not have to theor-
ize on the structure or habits of the
citrus root. He can find out from a
dozen different sources the effect on
the growth of roots of soils, fertil-
izers, alkali, underground water, etc.

So far the grower of dates has
been forced to secure most of his
knowledge on the rooting habits of
the date palm from personal experi-
ences and these experiences have of-
ten proved costly because the right
conclusions were not deducted from
the results Obtained.

In discussing the root system of
the palm certain characteristics of
structure and growth are known to
be true of all monocotyledoneous
plants. The palm has no cambium
layer. Instead of a cambium layer
or definite ring of growing tissue we
find the vascular bundles scattered
throughout the stem. This lack of
cambium layer means that the palm
cannot be grafted or budded and
that the palm stem does not increase
in size from the outside which pre-
cludes the necessity of bark. The
roots of a monocotyledon are direct-
ly connected with the vascular bun-
dles found in the stem and a tree
may have as many roots or rows of
roots as there are vascular bundles.

A peculiarity of roots is that they
differ in structure much less from
one another than do their stems. The
young roots of a monocotyledon have
very nearly the same structure as a
dicotyledon. As the roots grow older
they take on more the form of their
stems.

As the plant grows the roots in-
crease in length by multiplication
and enlargement of the cells just be-
hind the root cap. We may regard
the root cap as a greatly thickened
and somewhat modified epidermis
which ensheathes and protects the
terminal part of the root for a con-
siderable distance. When the root
forces itself through the soil the out-

By Linton T. Simmons

side cells of the cap are destroyed
and are renewed from the interior
by the lateral growth.

Plants depend on the roots for the
absorption from the soil of water
and substances in solution, which are
transplanted through the roots and
stem to the leaves to be manufac-
tured 'by certain cells into food ma-
terial. The main part of the root
does not absorb food material but
the absorption is by specialized feed-
ing roots. These feeder roots are
only found near the tip of the young
roots and are short lived.

The absorption surface of the root
is increased many fold by the feed-
ing roots. To get such a surface
without root hairs would mean the
development of a root many times as
long as the present root.

Knowing that the feeding roots
grow near the root cap and that the
roots of a mature tree are from 10
to 40 feet long it is easily understood
why the cutting off of the root tips
'by deep plowing materially reduces
the absorption area of the roots near
the surface and seriously hinders the
growth of the root system. In soils
where the water table is near the
surface and the tree shallow rooted
deep plowing will set back the
growth several seasons. It is well to
remember where the greatest feed-
ing area of the roots is found. This
is where there are the most young
roots and extends out from the tree
as the tree and root system grows.
In a mature date garden this area is
several feet from the stem of the
tree. When applying fertilizers that
are readily available the date farmer
should apply it to the greatest access-
ible root feeding area.

Several men have made limited in-
vestigations to prove or disprove
some theory they have formulated
on the root growth of the date palm,
but there has not been an extensive
or comparative study made of the
rooting habits of the palm under
different soil or moisture conditions.
I 'believe many problems of trees
dwarfing and dying from no apparent
cause would have been solved if the
roots and surrounding sail and mois-
ture conditions had been studied.

We do know that the root system
of the date palm is extensive. At

the University of Arizona date or-
chard located near Tempe, Arizona,
Dr. J. Eliot Coit and Mr. F. H. Sim-
mons followed a root down to hard
pan which was 7 feet 3 inches below
the surface and then traced the root
laterally on top of the hard pan 27
feet 3 inches. They found that the
date root can endure underground
water for many months at a time
without injury and that the roots in
water are as healthy as those in the
soil above the water. Mr. Simmons
states that the water stood close to
the surface during the 1914 and 1915
seasons and that he found all the
roots alive, healthy and filling in
most of the space between the rows.
A distance of 25 by 30 feet.

Mr. D. W. Albert, assistant horti-
culturist of the University of Arizona,
states that investigations made by
them last summer at Tempe and
Yuma orchards show that before the
water table was towered by drain-
age the roots did not penetrate into
the underground water for any great
distance but that the roots in the
water were alive. Since the water
table has lowered they find that the
root system is following the water
table down so that at the present
time the new roots are 10 to 14 feet
below the surface. At the Yuma
orchard the majority of the roots are
in the third to fifth foot with very
few roots in the first two feet. The
roots in the Yuma orchard like those
at Tempe were found to be growing
in the water to some extent.

A hole dug near a mature Deglet
Noor at the U. S. Date Garden at
feet. Taking a rough but conserva-
tive average from these figures I
have estimated that the roots of the
mature date palm in good soil use
about 1800 surface feet of soil which
allows only 25 palms to the acre if
the roots are not allowed to inter-
twine. Comparing the cubic feet of
soil used by the roots with an acre
of soil 25 feet deep I find that an
acre will support 36 trees. I am not
'giving these estimated figures to
prove that you should plant 25 or 36
trees to the acre as we all know
an acre will support trees with their
roots intertwined providing the soil
fertility is maintained. Just where
the maximum results can be obtained
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We cannot

is hard to say, but I do wish to call
your attention to the fact that the
root system of the palm is more ex-
tensive than most of our well known
varieties of commercial orchard trees.
Therefore palms should be planted
farther apart.

A remarkable and interesting thing
is the longevity of date roots after
the death of the tree and offshoots.
As far as I know this has no practi-
cal value and likely does not happen
except in certain cases. Neverthe-
less it is interesting. At the Balance
ranch near El Centro stumps of old
seedling palms burned nearly to the
ground when dug up two years later
had many live healthy roots and some
green leaf bases. At the Yuma Ex-
periment Station live roots were
found in the ground four years af-
ter the death of the palms and off-
shoots.

It is usually conceded that the palm
root system is more extensive in
sandy soil and that the tree bears
fruit earlier. To offset this state-
ment some observers say that the
palm will live longer and is a more
profuse bearer in heavy soil.
Whether of these statements are ac-
curate can only be proved by sys-
tematic research.

DISCUSSION

Dr. Fanes: The remark was made

last year at the Institute that the date

palm sheds its roots. This started a

question in the minds of several of

us, and we have been watching the

roots ever since. Wednesday I took
two men and went to an orchard
where I knew there ha-d not been
sufficient irrigation for the amount
of palms and we dug up six palms,

anywhere from 9 to 13 inches in di-

ameter. On these six palms I found

two dead roots, one on the palm be-

longing to it properly, and above this

dead portion there was another liv-
ing portion from which came two
small roots living.

On another palm I found two dead
roots, 'but I know that same had been
dead for two years, for if you have
been digging roots much you can

tell when you see them about how

long they have 'been dead. These

might have come from another palm

in another row, and there was also

a possibility that they might have

been cut by a plow.
I counted the roots of one of these

palms about a foot in diameter.

There were 390 roots on it and I

think the others average about the

same number of roots. Of these

2,400 roots I found two dead ones,
so I think we can hardly agree

root habits of dates. The last two
years we have been particularly in-
terested in this question of roots and
find that most of the literature is
about 75 to 100 years old—way back
in the 19th century France, Germany
and England became extremely in-
terested in th-e root habits of the
monocotyledons. These papers are
hard to understand because of the
difference in terminology. We need
some one to work on the root habits
of the palm because all of the mem-
bers can see that the question of
root formation is of vital import-
ance. Digging down three feet from
an orange tree and you will find
roots as big as your arm. There is
nothing of the kind true of dates,
their roots being about the size of
your finger. A Los Angeles man
stated that he followed a root for
147 feet to the end of his back yard.
It is for the date growers themselves
to find out the facts.

Question to Dr. Swingle: Is it cor-
rect that a nematode has been found
threatening the date palm?

Dr. Swingle: You know a medical
student as he reads gets all the dis-
eases the text book describes and so
we won't become exercised over th-e
nematode. We know of many date
palms having very serious infestation
of nematodes when dying. Is it be-
cause they are dying -and weak that
they become infested, or are they
dying because the nematode kills
them? Last year I found two roots
badly swollen from this nematode,
but it is my personal belief that the
nematode will not injure a good
sound palm.

Prof. Hodgson, Chairman: I might
add a word on nematodes. They are
a very serious pest, but it is hard
to demonstrate just what their status
is. In 1908-09 a serious infestation
of nematode was discovered which
appeared in citrus orchards and ever
since I have found trees affected by
this nematode. Up to the present
time no one has been able to prove
-that this is a real detriment. I have
never yet been able to convince my-
self that a tree has died from an in-
festation of the nematode. Conse-
quently my own personal reaction
would be not to get excited about
nematode infestation, although it
ought to be investigated.

Howard Ames: I want to know
what becomes of the vascular bun-
dles after the date leaf is severed.
It looks as though root bundles 'had
come up and intertwined and the
crown leaves had come down and

with the men who state that the
date palm sheds its roots.

Mentioning the depth to which
roots go, we probably all know that
the palm root runs down at an an-
gle, for at least twenty-five feet, as
the previous speaker has said, the
angle of the root, maintaining the
uprightness of the palm. These
roots that go down send smaller
roots up and these seemed to go
toward the irrigation ditch. You
do not come upon any large roots
until you go down very deeply.
You know when you plow you come
upon small, thin roots going down
at various angles and sending up
feeders, so that the roots proper are
protected from animals, the plow,
etc. Wherever they find food these
feeders take it to the lower part,
sometimes going to a very great
depth, and then take it up again to
the body of the palm.

We find a mass of what we call
aerial roots around -the base of an
old palm. In cutting this, we find
that it is almost as dense as the
bunches of fibre in the palm itself.
This fibre becomes more dense at the
surface, so that after you cut through
three or four inches you are in
loose soil and many separate roots.

We are also interested in the root-
ing of the offshoots. This specimen
is rather a peculiar one. The root
came off of that offshoot and ran
around under the fibre to the ex-
tent of reaching another offshoot 15
or 18 inches away. This is also the
way it goes into the fibre itself and
feeds. That was about a foot above
the ground and yet it gives us a
picture of the way roots feed. This
was cut off in the experiment as it
is always my method to remove the
supporting leaves, so that the roots

at the base of the offshoot have a
chance to escape into the soil. The
advantage of putting manure about

the base' of an offshoot is to rot this

leaf and hasten the decay; that is
why deep offshoots are better rooted
or more readily rooted 'because the
'basal leaf has been dead for a long
time and has been ratted and util-

ized by the roots that have been fur-
nishing their quota of nutrition to
other offshoots.

Dr. W. T. Swingle:
discern the root hairs because on

date palms they are not as obvious

as on other plants. As one of our
date growers said, we have very lit-
tle literature along the line of large
monocotyledons and I am sorry to
say that this has been very much
neglected and that we have very

little scientific information regardingintertwined.
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Prof. Swingle: These do run to
the roots, but they connect both ways
so that the root connections are not
broken, except in a very few in-
stances. These branch roots do make
a network to the leaves and roots
in such a manner that they seem
like a regular switch-yard.

Dr. Fanes: In my own orchard I
haven't plowed for several years,
but use a disk. I find it advisable to
put in a cover crop. The other day
I was digging in a long basin in
which I have a dozen palms. The
soil in this basin is never disturbed,

the water being turned in and flood-
ing the basin of 12 trees. This basin
through the years has gradually ac-
cumulated a mass of dead leaves and
vegetable mold and I presume that
this mass of rotten leaves on the sur-
face would be utilized by the feeding
roots, but there was a space between
the rotting vegetable mold and the
roots of the palms. We went down a
couple of feet with the soil auger
before roots were noticeable. This
shows that the large roots are all
down deep and the smaller ones
come up near the surface. I noticed

on these little rootlets some white
appearing spots, and that is all I
have ever seen that I could call root
hairs.

Linton T. Simmons: The roots I
referred to are the very small root-
lets you find on the feeding roots.

Bruce S. Boyer: It occurred to
me from the description of real roots
and their habits of growth that in
sending up their feeding roots from
the lower trunk roots that they cover
all the surface of the ground, and
that fertilizer may be well distrib-
uted.

Cold Storage of Dates
By Leonhardt Swingle

V ROM experiments carried on by
-1-‘ the Deglet Noor Date Growers
Association in 1924 and 1925 in the
use of cold storage in a commercial
way, we have come to believe that
cold storage is to play as vital a
part in the handling of the date
crop of the Coachella Valley as it
does in many other agricultural
crops. In the past, cold storage has
not •been used to an appreciable ex-
tent by anyone, so it would appear
that it has been regarded as either
unnecessary or actually harmful.
Some have gone so far as to say it
was harmful.

It might be well to state at this
time, that this paper is based on the
experiments and work of the Deglet
Noor Date Growers Association con-
ducted in 1924 and 1925 and all state-
ments made are based on the Deglet
Noor variety. There seems every
reason to believe, however, that the
principles involved are applicable to
any and all varieties, for the Deglet
Noor can be made to resemble a
great many different varieties de-
pending on the treatment it re-
ceives.

Nor is it claimed that this work
of the Association was the first or
the only work being done on cold
storage. The 'United States Depart-
ment of Agriculture has been carry-
ing on experiments on cold storage
for several years and their work is
still in progress. The Arizona Ex-
periment Station has reported on
cold storage with the dates of the
Tempe garden. The Deglet Noor
Date Growers Association tried it on
some of their fruit in 1920 with un-
satisfactory results. Probably every-
one concerned in the handling of
dates has at some time or other con-

ducted experiments in the use of
cold storage.

In the 28th annual report of the
Arizona Experiment Station there is
a report of some experiments on
dates of different varieties placed in
cold storage in Phoenix on Septem-
ber 20, 1916. It shows that one va-
riety spoiled almost at once, that
most of the fruit kept perfectly for
about five months, and at the end of
a year, all showed strong tendencies
to be stale or mouldy. This work
was carried on before most of the
date gardens of the Coachella Valley
were planted, and while as a whole
the results were satisfactory, the
three conditions that developed—
prompt spoilage in a part, mould, and
a stale taste—have appeared time
and again and have been sufficient
to discourage much work on cold
storage.

The Deglet Noor Date Growers
Association inaugurated a series of
tests in 1924 to attempt to utilize
cold storage in a commercial way.
The aim in all this work was the
commercial use of the cold storage
facilities that , exist in all important
markets. The viewpoint was strictly
commercial in that the endeavor was
to utilize the facilities that now exist,
rather than to attempt to develop
new methods.

The Association was led to under-
take this work by the constantly in-
creasing crop of Deglet Noor dates
that has led to two problems, first,
the heavy receipts during the peak
of the season, and second, the need
of storing the packed fruit. Do not
overlook these two points. First
handling the fresh fruit during the
height of the season which is a pack-
ing problem, and second, storing the

packed fruit, which is a marketing
and selling problem. Let us divide
this paper into two parts and con-
sider first, cold storage of the fresh
fruit, or in connection with packing.

When several varieties are handled
no doubt the dates would not have
such a strong tendency to all ripen at
once, but with the Deglet Noor, the
record of receipts show that from
15 to 20 percent of the entire crop
is received at the packing house in
one week, and very nearly half the
crap comes in three weeks. Further-
more, these heavy receipts start with-
in a month after the first dates are
received. Dates cannot be packed
out just as received, but must go
through a process of ripening, cur-
ing, and drying before they can be
packed and it is not possible to do
this work with unskilled labor.

In the packing house it has meant
very strenuous work to handle this
peak so near the start of the season
while the packing house force was
still new. Later in the season, when
the crew had acquired skill, the rush
was over and the dates were all gone.
With an increasingly large crop, it
has meant a very big packing house
and the packing of the crop by hasty
and unskilled methods, or the use
of cold storage for the fresh fruit.
With a small crop these tendencies
are serious enough but with a crop
the size of that in view for the Deg-
let Noor Association within a few
years, it becomes a serious matter.

It was for this reason that some
samples of fresh fruit were placed
in cold storage in Los Angeles on
November 20, 1924. They were
stored at 33 degrees in the driest
room available at that temperature.
There were two lots of ten pounds
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each of freshly picked fruit. They
were selected so they were uniform-
ly as green as the Association had
been receiving. This means Deglets
showing a little pink and with
abundant "rag" and tannic acid.

Quoting from a report made to
the Board of Directors on June 20,
1924. "On January 5, 1925, we ex-
amined one of these cases and found
it had ripened completely, was of
fair flavor, some rather soft and
sticky but none soured or mouldy.
On February 17 we examined the
other case. It had ripened soft, no
fermentation, rather opaque in ap-
pearance."

The satisfactory and thorough
manner in which the ripening had
taken place was very much of a
surprise to us and opened up a new
viewpoint in the handling of dates,
for remember, that this fruit was as
green as is ordinarily picked. It
was full of rag and tannic acid and
not edible when placed in cold stor-
age. We believed that one of the
main factors in this ripening was the
deposition of the tannic acid by cold
instead of heat or chemicals. To test
this point, on January 9, or immedi-
ately after opening the first case, a
three pound can of very green mil
pollenated fruit was sent to the cold
storage company with request that
it be kept at a temperature of 10
degrees F. for one week and re-

turned to us. Our request was car-
ried out and on receipt of the dates
we found as we had anticipated,
that the tannic acid taste had en-
tirely disappeared from the green
fruit. Unpollenated fruit was •used
merely because it was all that we
could find at that season of the year
that was green enough for the ex-

periment.

This method of removing the tan-
nic acid by cold we believe to be
entirely new and previously unre-
ported. It was an entirely unlooked
for discovery, the end and practical

use of which we do not yet see. It
has no resulted in any change of

plans or methods of handling the

dates in the pecking house as yet,

but it has nevertheless helped up in

solving a number of problems.
The first question that arises in

connection with these dates, is that
since they were November dates

which are ordinarily considered the
best in quality, perhaps earlier fruit
would not ripen so satisfactorily. In

order to test out this point, other

samples of fruit were taken in Sep-

tember, 1925, and likewise placed in

a temperature of ten degrees F. for

a further test.

These were September dates that
are usually considered to be of poor-
er quality than those ripening later.
They had only the tip showing trans-
lucence, the rest of the date being
still hard and firm. They were of
average size and seemed of ordinary
good quality. They were greener
than dates are received at the pack-
ing house. After being kept in cold
storage for about two weeks they
were returned for examination. They
had ripened just as the November
dates of the year before and were
very good, although much too soft
to pack. The tannic acid had all
been deposited leaving all of the
sugar and flavor of the fresh fruit.

This deposition of the tannic acid
by cold brings out plainly certain
things that other methods of ripen-
ing fail to show. First, that while
green dates can be ripened into an
edible product, they do not yet pos-
sess their full quota of sugar. The
analyses of Dr. Vinson of the Ari-
zona Experiment Station confirm this
and clearly show that the sugar in-
creases in a date as long as it is
green. While it is possible to ripen
dates that are very green, they do
not yet contain enough sugar to
make good fruit. In other words,
they can be ripened but are not
worth it. The stage at which they
are usually picked, or as the date
becomes translucent and while still
full of rag, combines the maximum
sugar and flavor without having
ripened so far as to become a darker
•and drier product.

Again this work shows that there
is no inherent difference between
September and November dates due
to their difference in ripening sea-
son. First class September dates are
just as full of sugar and flavor as
the dates ripening later. Remember,
however, that this does not hold true
for the very first dates that ripen
prematurely on the bunch and also,
that much of the early fruit is un-
dersized and shrivelled, ripening ear-
ly due to lack of food and water.
Such dates are of necessity inferior,
but good sized and well developed
September dates have just as much
sugar and quality as those ripening
later.

Due to the temperatures prevail-
ing at the start of the season in the

,field, while in transit, and in the
packing house, the ripening is car-
ried on at high speed and is not un-
der such favorable moisture condi-
tions as later. It is clear that the
early dates must be picked oftener
and watched closer than later in the
season, but irf they can be held un-

der as favorable ripening conditions,
will make as good dates.

As was stated before, this method
is still undeveloped, but the fact that
green fruit of good quality can be
placed in cold storage at very low
temperatures without deterioration in
quality, gave the Association confi-
dence last packing season to place
40,000 pounds of unpacked dates in
cold storage during the peak of the
season. Though not as green as the
dates just discussed, and much drier,
they were still only partly cured.
They were placed at a temperature
of 32 and held for about two months
and when the packing house was
through with the fresh fruit they
were brought back, graded and
packed. The results were a com-
plete success. The dates had dried
slightly but were in perfect shape.
Under no ordinary storage could they
have been held so long unpacked
without drying out or deterioration
in flavor and without great danger
of insect infestation. The ability to
handle the peak load of the season
was of very great benefit to the As-
sociation under the condittons pre-
vailing last fall. We feel that as an
aid to packing house methods, cold
storage has already proved its worth
and intend to use it to an increasing
extent in the future.

The second phase of cold storage
to be discussed is the storage of the
packed fruit. While of course this
problem has always been present, it
becomes a more and more import-
ance as the size of the crop increases.
With a small crop, it has been possi-
ble to put in the hands of the con-
sumer the dates as fast as they were
packed, but as the pack increases, it
becomes necessary to store some of
the fruit before shipment to dealers
and consumers. It is of vital im-
portance to all concerned that the
dates suffer no lowering in quality
from the time of packing till they
reach the consumers' hands.

To test commercial cold storage
for the packed fruit, the Association
sent to the cold storage plant in Los
Angeles different packages and
grades on November 20, 1924, along
with the fresh fruit previously de-
scribed. They were stored at a tem-
perature of 33 degrees in the driest
room available, or that in which
dried fruit is ordinarily stored. Sam-
ples were returned from time to
time as called for and examined.
The results were highly satisfactory
in all cases. There was no loss in
weight, change in color or flavor, or
deterioration in any way. Again
quoting from the report made to the
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Board of Directors; "June 6th, 1925,
we received cases Nos. 8 and 9. Af-
ter about 6% months storage at 33
degrees F., the dates in the card-
board cartons as well as in tin were
found to be in fine condition. The
Desert Gold brand had retained its
color and flavor almost perfectly and
both Desert Gold and Golden Valley
brands were in a moist condition
with, in most cases, no loss of weight
that could be detected. The Desert
Sweets were also in apparently per-
fect condition."

An analysis of this experiment
along with certain unsuccessful work
such as the results of the Association
experiment in 1920, shows, that aside
from the problem of insect infesta-
tion, stored dates suffer from drying
souring, mould, and loss of flavor.
All these evils were avoided in our
recent work with cold storage and
it is well to consider why.

Consider the first, or loss of weight.
Dates are extremely sensitive to
moisture and will absorb or lose wa-
ter with great rapidity as the air
around them is moist or dry. If,
therefore, kept too moist, the dates
will absorb water which may lead
to souring if the dates were already
moist, and certainly leads to a dark-
ening of appearance and loss of
flavor.

On the other hand, if kept too dry,
to ,guard against this danger, the
dates lose in weight and become hard
and unattractive in appearance. The
margin between these two evils, or
the factor of safety, is very narrow
under ordinary storage.

Cold storage rooms are of necessi-
ty insulated, and have the air under
control at all times. It becomes a
much easier task to keep the air at
the right moisture content. In prac-
tical work this means a dry cold
storage as most cold storage is in-
clined to be too (humid and this has
been one cause of the darkening in
color and loss of flavor in the past.

It is plain that any room that has
the humidity under control would
store dates as far as the moisture
factor is concerned and also many
packages are more or less air tight,
so the question promptly arises, why
not store at temperatures of 40-50-60
which would be much cheaper?

Many chemical changes occur dur-
ing the ripening of the date but the
most noticeable is the deposition and
change in character of the sugar.
There is a whole chain of processes
running through cane sugar, invert
sugar, alcohol, and vinegar. The
cane and invert sugars, alone, or in
mixtures of varying proportions as

the case may be, have a great deal
to do with the characteristic date
taste that we associate with the dif-
ferent varieties.

In the Deglet Noor variety, the
characteristic flavor and quality are
developed near the start of this
chain of processes and to allow the
disappearance of the cane sugar is
to suffer a darkening in color and
loss in flavor. All this chemical ac-
tion is caused by enzymes that will
work right along under conditions
of ordinary storage but very low
temperatures render them inactive.
A low temperature will, therefore,
stop this chemical action and the
flavor and appearance can be kept
without change if the moisture is at
the same time controlled. Perhaps
such a low temperature as 32 is not
always needed, but in commercial
work it is very easy to say,—use
cold storage at 32. This temperature
is already available and in use and
as stated at the beginning of this
paper, the object of the test was to
use facilities that already existed.

A very serious danger in storing
dates is mould. Moulds are especially
liable to occur in dates low in sugar
and full of moisture. They will de-
velop very rapidly in temperatures
in the thirties and if the dates are
full of water, storage seems to actu-
ally stimulate mould. This trouble
is more a danger of the fresh fruit
and whenever dates are cured so
they are relatively dry and rich in
sugar, mould does not bother. Keep-
ing the temperature and humidity
down to a low point while the dates
are in cold storage, is the best means
of prevention and such storage is
worth considering for this point
alone for of all troubles that affect
dates, moulds are the worst. In
neither the cold storage of the fresh
or packed fruit have we suffered
from mould and we hope never to be
troubled with it.

Another source of trouble is the
development of a stale taste. Some-
times the dates do not lose sugar,
do not mould, and do not sour, but
have a decidedly stale, unattractive
taste. Keeping the air around the
dates fresh and pure seems to be a
sure preventative. It may be well to
say here that cold storage is not the
only place this condition may occur,
as it is just as apt to happen in ord-
inary storage, or even in the matur-
ation room, but it always seems to
be associated with stagnant air and
fresh air is a sure preventative. In
the cold storage rooms in Los An-
geles, the rooms were treated with
ozone and we are of the opinion that

this ozone treatment has been re-

sponsible for no trace whatsoever of
this stale taste developing. Certain-
ly this bugaboo has not appeared in

our work.

In fact, in our work with com-
mercial cold storage in 1924 and 1925,
about our only trouble has been a

lack of dates to put in cold storage

and we expect that to be remedied
this year.

As an example of what the use of

cold storage in marketing means,
there was a customer in Maine that

wished to place an order for a case
of Golden Valley dates every month.

A supply was put in cold storage

with instructions to ship a case each
month to this person. We asked the

buyer to let us know if the quality

help up, as this as something of an

experiment and we were much in-
terested in the results. The dates
were shipped, a case each month, all
through the winter, spring, and into

the summer when the supply of dates
gave out and the customer reported
the last dates to be in perfect con-

dition and was ready to order again
the next year.

This means that our date crop does
not have to be picked, cured, packed,
sold and consumed in a few months'

time. It means making a year round
fruit out of the date which has not
been possible heretofore. This should
benefit the grower, the retailer, and
the consumer. The grower does not
have such a packing and selling
problem, the retailer can keep his
supplies over a longer time and has
a chance to work up a year round
demand for his dates, and the con-
sumer can be assured of getting his
dates in first class condition. The
whole field of selling the date crop
and getting it in the hands of the
consumer has a different appearance
when cold storage is considered as
part of the problem. It has already
changed the viewpoint of the Asso-
ciation in many matters and we ex-
pect it to work even greater changes
in the near future.

It would probably be a good idea
before closing to mention a few
things that cold storage will not do.
It is a good thing but it will not do
everything.

In the first place, it will not kill
the bugs. If insects are present in
the dates when they are placed in
cold storage, they will simply hiber-
nate and awake with renewed appe-
tites as soon as the dates are re-
moved. This is speaking of the use
of low temperatures, for at higher
temperatures, they may go right on
developing. Certainly neither the
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insects nor their eggs are injured in
the least by a temperature of 32.
The control of insects in the pack-
ing house is a separate and distinct
problem.

The second thing to remember is
that cold storage is in no sense a
substitute for careful packing. If
the dates are mixed as to quality
and ripeness when stored, they will
still be mixed when removed. In
fact the extension of the season
means more careful packing and
grading. Dates may be stored un-
graded and unpacked for treatment
afterward, 'but we cannot substitute
cold storage for grading and packing.

And in conclusion remember that
dates are very sensitive to odors and
must be stored with dates. We can
store the dates with other things if
we desire and have them taste like
apples, potatoes, onions, or 'anything
else we desire but there is nothing
better than the natural date taste
and to keep it, dates must be stored
by themselves.

DISCUSSION

After the reading of Mr. Leonhardt
Swingle's paper on "Cold Storage of
Dates," the following discussion took
place: •Mr. S. B. McMillan told of
some experiments which he had per-
formed, and said, "After deciding to
make some experiments along cold
storage, I tried some seedlings and
some Deglets. Realizing the uncer-
tainty of how these dates would
come out of cold storage, I knew
that I might lose all or save them
all. However, I was very pleased
with the results. After having put
them in cold storage, I looked at
them in three weeks time. They had
kept all right till then and did keep
all right up until the time I took
them out, which was after seven
weeks. I had •a number of named
varieties and as I said before seed-
lings. After taking the dates out I
noticed that they had the taste of
apples, near which they had been
stored. This flavor, however, disap-
peared entirely about ten days to
two weeks after they had been tak-
en from cold storage. These dates
were put in pound baskets instead

of being packed. They were not
handled at all until they were tak-
en out, and this was a decided ad-
vantage for the soft varieties. We
had only one date that soured; and
there were many that would have
soured had they not been put into
cold storage, but they came through
finely. They held their shape very
well, but lost about 20% in weight,
and I believe the cold storage date
will be the only salvation for dates
on the Los Angeles market, as they
do not move very fast. The tem-
perature we had for these dates
varied from 32 to 26 degrees. It was
not constant however. We did suf-
fer a little loss from mice. I had
some discussion as to whether the
dates were wormy or whether it was
date sugar that had developed on
the outside of these dates. We
learned, though, that these dates had
a very large 'percentage of sugar.
They tasted ell right, but some did
not look so well on account of sugar
deposit on the outside.

Mr. Cameron gave a short talk as
follows: In a general way I made
some experiments using a number of
varieties of dates, with some soft
varieties. We experimented with
four different temperatures, i. e., 32,
36, 45 and 60 degrees. The Deglets
kept well at temperatures of 32 and
36. The soft varieties had a tend-
ency to sugar. It was more notice-
able at the higher temperatures, and
some varieties sugared some at the
temperatures of 32 and 36. These
studies were, however, merely pre-
liminary and should be followed up
by other tests. We experimented
with some immature dates, but the
results were very unsatisfactory, and
were not in any way conclusive.

Mr. R. H. Postlethwaite stated that
Mr. Swingle had opened up a num-
ber of interesting points on this line,
and at some future date it would be
interesting to discuss this problem
at length. However, he wanted to
issue a warning at this time to date
growers to the effect that he did not
think it was necessary for cold stor-
age to be considered too seriously,
i. e., he did not want the growers to
spend too much of their time con-
sidering this phase, as it was his be-

lief that the cold storage idea was
not as necessary as some might be-
lieve. He spoke particularly of other
fruits that needed cold storage, but
said he did not believe this applied
generally to the date. Fruits which
had considerable cellose dry very
rapidly after being taken out of cold
storage. Just a few words to make
you think. Do not put your money
into cold storage plants. If the fruit
can be kept without cold storage, and
I believe it can, I 'believe it will be
much better. My present opinion is
that cold storage is only a makeshift
for improper packing, and I hope
that next year we can have a thor-
ough discussion of the packing and
processing of the fruit.

Dr. W. T. Swingle remarked thit
the Christmas dates, especially the
Deglet Noor might be better for cold
storage, though he did not want to
make any specific statements regard-
ing this. He said the dates of Eng-
land and Spain are not kept by cold
storage, yet they keep perfectly and
are in good condition in grocery
stores.

Mr. F. H. Simmons remarked that
some experiments had been per-
formed on the Rhars. They kept
for a time, but spoiled in about three
months.

Mr. Hayes of Indio: We started
packing dates on October 1st and
have attempted to market only a
few. I have kept dates in the refrig-
erator at temperatures of between
50 and 60. At present the tempera-
ture is between 60 and 70. I did not
have any dates spoil, but we were
extremely careful •to see that all
dates were well fumigated. I will
be glad to offer the use of my lab-
oratory for experiments to anyone
at any time.

Question: Will dates keep longer
or a less time after they have been
taken out of cold storage. L. Swin-
gle answered: Our observation is
that it depends upon the condition
in which they were in when they
were packed. If good, will keep all
right after they come out.

Mr. Cook stated that he had kept
dates perfectly for three months af-
ter taking them out of cold storage.

The Economic Use of Irrigation Water
By Byron J. Showers, University of Arizona

THE economic use of irrigation be put to beneficial use to be used in undue waste. Irrigation water
 water implies a wise and careful economically. Unnecessary evapora- cannot be used wisely unless the

management of water. Water must tion and excessive percolation results grower has a definite idea of the
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properties of soil and water. He can-
not use it carefully unless he exer-
cises due concern as to what it will
do and what may become of it.
Careful studying must be substituted
for guessing.

Soil and Irrigation Relationships
1. Water carrying capacities of

soils:
All soils have a field carrying ca-

pacity. Soils are plant water and
plant food reservoirs. In general,
the soils in which dates are grown
in the Southwest will carry from 6
to 30 per cent moisture. Naturally
the sands retain less and the clays
more. A large part of our South-
western soils will carry from 14 to
20 per cent moisture. As a general
rule, 1% to 2 acre inches of water
will increase the moisture content of
an acre foot of soil from the wilting
point to the field carrying capacity.
In other words, it will usually take
from 1% to 2 acre inches of water
to wet an acre foot of dry soil. If
1% acre inches per acre are required
to wet the first acre foot of soil,
four times 1 1/2 or 6 acre inches per
acre will wet the same type of soil
to a depth of four feet. Likewise, it
will take 9 acre inches per acre to
wet the same soil to a depth of 6
feet.

The quantity of water put into a
given soil usually determines the
maximum depth of penetration;
while the quality of water, soil tex-
ture and soluble salts present govern
the rate of movement.

Ground water will affect the carry-
ing capacity of a soil for a distance
of three to six feet above the water
table. This rise is caused by capil-
lary movement 'and is known as the
capillary rise from a free water sur-
face and must not be confused with
capillary rise from a moist soil.

2. Soil moisture movement:
Soil moisture tends to follow the

force of gravity—downward. How-
ever, capillary forces and evapora-
tion tend to draw soil moisture up-
ward. Capillary works in three di-
rections—dawn, up and laterally.
The battle results in a movement in
all directions, but approximately two
and a half times as fast downward as
upward. In a specific soil the verti-
cal rise from a free water surface
will be approximately four feet,
while the vertical rise from the moist
soil will be only a foot. Alkali and
stiff clay soils resist the movement
in all directions. The distance that
soil moisture will move laterally is
usually very short, seldom over one
to one and a half feet. In general,
with a given soil, water penetration

is proportional to the wetted area.
Deep furrows usually give a deeper
penetration than shallow ones.

3. Conditions governing the appli-
cation of irrigation water:

Water should be applied in various
ways with different types of soils.
Information previously discussed will
be of value in making this determin-
ation. A general policy of lighter
and more frequent irrigations on a
sandy soil will necessarily have to be
made than on an adobe soil, since
the lighter soils have a lower water-
carrying capacity. A sandy soil will
take water faster and give it up to
the plants more readily than a heavy
soil. Soil surface evaporation and
deep percolation will be greater on
a sandy soil than on a heavy soil.
Capillary moisture will not move as
far in a sandy soil, but will move
faster than in a clay soil. A heavy
soil is more likely to bake and crust
than a sandy soil. Organic matter
will improve the tilth and increase
the water carrying capacity of soils.
An alkali soil will not take water as
fast as a non-alkali soil. A soil con-
taining black alkali will be tighter
than one containing only white alkali
salts. Some writers have tried to
place a definite limit upon the max-
imum quantity of alkali salts a soil
or water may contain. Late investi-
gations indicate that these limits
were too narrow. Such factors as
soil texture and character, and the
character of the salts in the soil and
water play too great a part to place
a definite toxic limit. If a soil has
good drainage, and the irrigation wa-
ter is applied judiciously, it appears
that very saline water may produce
good craps. A soil may be badly al-
kali and yet strong alkali water may
be used to reclaim it. It may, also,
be better to continue the use of this
alkali water than to discontinue it,
for bad after-effects may result. In
fact, alkali waters of certain charac-
ters may more readily penetrate and
thereby leach an alkali soil faster
and more completely than pure water.

Alkali reclamation is dependent up-
on 1, the effectiveness of drainage;
2, texture of the soil: 3, soluble salts
in the soil; 4, quantity of water ap-
plies; 5, quality of water applied.

The irrigation slope of a sandy
soil may be greater than that of a
heavy soil. Land should have a fall
of from one to four-tenths of a foot
per hundred feet. The heavier the
sail the more nearly flat should be
the run.

Irregular and rough ground re-
sult in irregular distribution of the
irrigation water and uneven pene-

tration. Uneven water penetration
means the waste of either land or
water, and some times both.

The length of the irrigation run,
next to canal seepage, is the most
important factor underlying the
waste of water in the Southwest.
Low labor costs to handle the water
and plenty of cheap water to waste
have been the main contributing
causes. If water is scarce or more
expensive than land, it should not
be wasted. The Southwest cannot
develop its land and water resources
unless its water can be appropriated
for beneficial use.

I do not wish to be understood as
advocating .a generally less shallow
water penetration, but to discourage
unnecessary leaching at the upper
end of long irrigation runs. Fear
of the results of light irrigation ap-

plication and shallow water pene-
tration may not be amiss for all of
our irrigation waters contain some
salts in solutions.

Occasionally an irrigation system
is so laid out and operated that the
irrigation water penetrates only a
foot or two into the soil and there-
fore does not carry the soluble salts
away. Instead of the water carrying
the salts downward and out of the
root-zone, the water evaporates and
leaves the salts contained in the ir-
rigation water plus the salts original-
ly in the soil. Although very little
attention has been given to water
penetration under irrigation in the
West, it appears that a soil to be used
successfully for the production of
crops, under irrigation must be read-
ily permeable to water. It is import-
ant that in practice sufficient water
penetration should be obtained, not
only that the soil may act as an ade-
quate reservoir to store water for
plant use, but also that any excess
of soluble salts may be leached
downward and out of the root-zone.

"It does not seem necessary that
this downward movement of water
should be continuous or that any
large proportion of the water ap-
plied to the soil should pass into the
water table. But it does appear cer-
tain that occasionally some water
should pass on. Unless some of this
irrigation water passes on, it is in-
evitable that in time—either near or
remote—the soluble substances
'brought in by irrigation water, to-
gether with those set free by soil
disintegration, must accumulate to
the point of harmfulness. Thus it
may be said that for continued suc-
cessful irrigation farming there must
be a cumulative downward move-
ment of water through the soil.'
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With a given soil water penetra-
tion is proportional to the length of
time the water is on the land. For
example, if it takes a certain sized
head of water three hours to reach
the lower end of a quarter mile run,
and is then shut off, a point fifty
feet from the ditch will have been
covered with water for three hours
while the lower one-third will have
been covered for only one-half hour.
It can readily be seen that unless
the soil actually seals up, a greater
penetration would be obtained at the
upper end than just above where the
water accumulates at the lower end.
Even though this difference might
only be one or two feet, and it of-
ten is much greater, one or both of
two things have happened. Either
sufficient water penetration has not
been obtained in the lower one-third
of the run and the root development
restricted, or excessive penetration
and waste of water has been brought
about at the upper end. Restricted
root development and the waste of
water are bad enough, but waste of
water by unnecessary penetration re-
sults in excessive leaching of plant
foods from the soil. Since in the
heavier soils, the time factor is not
so material and ordinarily no great
water loss will be experienced. The
economic distance that water may be
run on heavy, tight soils is greater
than on the more porous soils. It
will be readily observed by the in-
terested grower that the major por-
tion of the relatively non-productive
spots in fields of one-quarter and
one-half mile runs are confined to
the lower one-third of the field.

Should it not seem a peculiar co-
incidence that these spots should be
largely confined to the lower
third of these runs? Soil borings
and cross-trenchings have definitely
shown that water has not penetrated
in these spots to a deph of over six
to eighteen inches, while a penetra-
tion of from two to six feet has been
obtained at the upper end. Six
hundred sixty feet or one-eighth of
a mile is the maximum distance ir-
rigation water should be run on most
of the Southwestern soils, and 300 to
400 feet on many of our soils where
dates are being grown.

As a general rule the irrigation
heads are too large to be properly
controlled. This results in uneven
distribution and usually shallow wa-
ter penetration. If border irrigation
is followed the ground should be pre-
pared with the proper fall and lev-
eled completely between borders.

As previously mentioned, soils un-
derlaid with a high water table (free

water within 5 to 8 feet) will not
need as heavy an application of wa-
ter as the deeper soils --merely
enough water to bring the two wet-
ted areas together. High water
tables are associated with shallow
rooted plants and may in time mean
alkali land.

Our great loss of water in the
Southwest is not through soil surface
evaporation as is often thought, but
leaf transpiration. In general leaf
transpiration is proportional to the
leaf surface of a given plant.

Waiter losses from the soil surface
will be only slightly affected by the
addition of surface mulches. If we
think only in terms of the upper 6
inches, then the proportion of water
lost from the soil surface is great.
If we speak in terms of six feet of
soil, then the loss is relatively un-
important. During June, July, Au-
gust and September large quantities
of water may be lost from the sur-
face if this thin layer is kept con-
tinuously wet by light, frequent ir-
rigations. The loss in this case is
simply one of distillation and not
one resulting from capillary move-
ment. The loss may approach 15 to
20 tons per day per acre, regardless
of whether the soil has been culti-
vated or not. A cultivation simply
means the surface 2 or 3 inches has
been dried out sooner than if it had
not been cultivated. The soil mois-
ture in the second, third and fourth
feet will not rise by capillarity fast
enough between irrigations to justify
our considering it as a factor under-
lying the economic use of water, for
there are many things far more im-
portant. The evaporation loss from
weeds may be very large. Weeds
should be kept down especially dur-
ing July, August and September.

The cost of land, water and labor
should be considered. Lf land and
labor are high priced, and there is
a surplus of cheap water, it may be
economical for a time to use it in
copious quantities.

Rate, duration and frequency of
water delivery is largely dependent
upon the type of soil and the vari-
ous stages of fruit development.

Careful irrigation management re-
quires a knowledge of the approxi-
mate size of the irrigation head. If
the irrigation system is so arranged
and managed that uniform water
penetration can be obtained, the
farmer can change gallons per min-
ute into approximate depth of pene-
tration. It is not necessary to meas-
ure water on the farm as accurately
as the engineer would do it or as
he would have us do it. "A chain

is only as strong as its weakest link."
If we only guess at the water flow,
our error may vary from 0 to 200
per cent. The rectangular weir will
measure water sufficiently accurate
for all practical purposes. The
measurements thus made will be
readable in terms of cubic feet per
second, a cubic foot per second equals
450 gallons per mniute, equals 40
miner's inches, equals an acre inch
per hour. Every grower who is us-
ing water from a pumping plant
should measure his water flow often
in order to check up on the efficien-
cy of the plant. He is not using
water economically if his pump is
not working properly.

DISCUSSION

Chairman Hodgson stated that
there were also two more important
points to be considered: First, cap-
illary movement of the moisture in
the soil, and second, how moisture
is lost from the soil. Several experi-
ments are now •being conducted by
the University of California along
the lines of capillary movement of
moisture in the soil. For all practi-
cal purposes, however, we can elim-
inate capillary motion of water.
Loss of moisture from the soil due
to this motion is practically negli-
gible. This is difficult to accept, but
the evidence is there, and the ex-
periments have been duplicated on
all kinds of soil. Moisture is lost
from the soil through plants. Any
kind of plants will take moisture
from the soil in large amounts. If
there are no plant roots the moisture
stays there. It is, of course, possi-
ble to water-log the soil and cause a
gradual decline of the date palms.
This is especially true in the case of
young palms. Old palms will take
lots more water, while the young
palms will simply allow more and
more water to be piled up around
themseves and not use it to advan-
tage. They will, though, stand it
better than most fruit trees, but
many citrus trees are injured be-
cause of this fact, i. e., water-logged,
unless weeds are allowed to grow
and take the moisture out of the soil.
The use of soil augers is also im-
portant in determining the soil con-
ditions. The best way, though, to
find out is to make borings at the
dry season of the year and determ-
ine the condition of the soil before
irrigating.

When you know that you have wet
the soil, then you must determine
whether you have done it uniformly.
There is only one condition of uni-
formity, and that is its field carry-
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ing capacity. You cannot wet a soil
half way as is commonly believed
and thus make it dry out. The only
way in which air gets into the soil
is by the soil drying out. So if you
continue to put water on, you mere-
ly accentuate any lack of aeration,
and therefore kill the roots. This
may apply to dates and it may not.

Prof. Albert: Some time ago we
were irrigating near Tempe and we

had quite a problem on our hands.
The first thing we had to do was
to get out all of the alkali so that
the water would penetrate. By
breaking the soil up we finally got
the water to penetrate deeper and
deeper and finally washed the alkali
down. During the latter part of the
summer we had the soil in such con-
dition that it would take the water
well. Underneath, we found that the

roots were growing down and fol-
lowing the water table very rapidly.
We dug holes and found that the

roots grew down to a great depth.

The roots are about the same in

heavy and light soil. By putting
gypsum on part of the soil we found
that it increased the water penetra-
tion very much, so that we will have

an entirely different kind of soil

there.

Dates of Mesopotamia    

By V. H. W. Dowson, formerly Agricultural Director of Mesopotamia for the

British Government

T T is extremely inspiring for a resi-
dent of far off Mesopotamia to

see the progress made in the raising
of dates in Southern California. Al-
ready I have found much of inter-
est and of value in comparing the
gardens of California with those of
'Iraq.

'Iraq, which is perhaps more com-
monly known in America as Mesopo-
tamia, is situated north of the Per-
sian Gulf. Two rivers, the Tigris
and Euphrates, rising in the north
and emptying in the Persian Gulf,
cut through the center of 'Iraq and
form its principal water supply.

The Garden of Eden is supposed
to lie at the junction of the Tigris
nd Euphrates rivers some 100 miles

from the Persian Gulf.
Dates are the principal crop of the

country.
Irrigation is the greatest single

factor in agriculture. The history
of 'Iraq as far back as there are any
records is a history of wars between
Assyria and Babylonia for water
rights. Whatever tribe or race held
control of the northern part of the
country dominated all of 'Iraq for
the waters of the Tigris and Eu-
phrates could be deflected for irriga-
tion and the southern part left to
starve.

Three methods of irrigation are
used. These are: flow, lift and tidal.
Flow irrigation is used where rivers
and canals are above the land level.
Lift irrigation where canals are be-
low the land level. This requires the
lifting of water to the higher level
by machine, animal, or hand power.
Tidal irrigation employs the action
of the tides in the Persian Gulf which
backs up the waters in the river
twice a day. By allowing the water
to flow in and out of the canals
freely there is a minimum of salt de-

posited and the land is kept sweet.
There may be 30,000,000 palms in

the entire country and probably one-
half of these are located at Basrah,
or to be more exact, on the Shatt-
al-Arab river which flows from the
junction of the Tigris and Euphrates
rivers south 100 miles to the Persian
Gulf. In this same region there are
about 50 different varieties of dates
grown, while in the country as a
whole there may be 200, varying in
shape, color and time of ripening.
In the order of their importance the
varieties grown around Basrah are:
Saiyir, Hallawi, Dairi
and Zahidi, varieties whose names
I am surprised to hear pronounced so
easily by even the children here in
California. In the country as a
whole Saiyir and Zahidi varieties pre-
dominate.

Surface cultivation must be done
by hand, the network of canals mak-
ing machine cultivation well-nigh
impossible. Very few horses or cat-
tle are used for ploughing, camels
I have never seen but once and Ford-
sons are used only on cotton planta-
tions. In well-kept gardens, every
four years, the land is dug over to
a depth of two feet by Arab labor.
Three men work together using
long-handled, short-bladed native
spades. Manure is dug in around
the roots of the palms. For under-
crops we plant oranges, of which
there are many varieties, pomegran-
ates, grapes in abundance, figs, vege-
tables and alfalfa.

The work of cultivation is made
very difficult because of the charac-
ter of labor. It is hard to get the
native to work, and his labor is very
inefficient. All hiring is preceded
by hours of haggling, for the Arab
is a shrewd bargainer, and much cof-
fee and many cigarettes are con-

sumed before a deal can be closed.
Women and children cannot be
counted on to be of any assistance
except at harvest time.

For planting we prefer date off-
shoots with roots; and we plant them
the year round, except in the mid-

dle of summer and winter. About

12 offshoots are obtained from each
palm and the prices for Saiyir, Hal-
lawi and Barhi offshoots run about
8 cents, $1 and $5 respectively. The

roots are dug in as quickly as possi-
ble; and, should planting be delayed,
the roots are kept in water. The
young shoots, after planting, are
wrapped around with toolies (reeds)
or palm fronds, and watered daily.
The palms are planted 100 to the
acre.

'Iraq palms have fewer fronds than
those in California; and little prun-
ing is practiced, other than to cut
off the fronds as soon as they die.

The rate of palm growth appears
to be somewhat faster in California
than in 'Iraq. In Basrah the growth
might be estimated to be 24 feet in
the first 20 years, 12 feet in the sec-
ond 20 years, and so on, decreasing
about one-half with each succeeding
20 years until a palm 100 years old
will stand some 50 feet high. As the
Arabs keep no records, it is hard to
determine the ages of old palms
with any great accuracy.

It is the practice in pollinating
to cut the unopened male spathes;
the spines are not cut off so much as
they are in California. Much damage
is done by the red spider; and the
Hamairah moth gives trouble. Of
scale insects there are three; but
they do not appear to do very much
damage, possibly because Aphelinus
preys upon them. The Asarcopus
has not been reported.
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The time of harvesting is always a
lively one. At the beginning of the
season the principal growers and ex-
porters meet to fix the prices and
demand is always keen. When the
dates are ripe they are harvested all
at once. The bunch is cut off and
the fully ripe dates shaken into a
basket. The green ones are then left
to ripen on the bunch to be shaken
off later. The average yield at Bas-
rah runs about 50 pounds per palm
but in the well-kept gardens the
palms produce as much as 150
pounds. Different varieties, of
course, ripen at different times, the
Hallawi variety being ready to har-
vest a week to 15 days before the
Saiyir.

After the dates are harvested they
are packed for domestic use and for
export. Dates for export are packed
in boxes weighing about 70 pounds

. filled, while for the Indian market
as well as domestic consumption bas-
kets are used. Skins are not used
at Basrah but to the north in Bag-
dad, where they are more plentiful,
they are employed quite commonly
for packing. And then following the
packing time ensues a period of in-
tense rivalry to get the first boat off
to foreign markets.

The United Kingdom and the Unit-
ed States are the heaviest buyers of
dates. Last year there were ex-
ported from Basrah about 38,000 tons

of Saiyirs, 33,000 tons of Hallawis
and 11,000 tons of the Khadhrawi va-
riety, while the production around
that city might have aggregated
some 175,000 tons. For the entire
country the production might have
been about 800,000,000 pounds. The
secondary products of the palm are
used to make •baskets, to thatch the
roofs of native houses, etc.

Now to the American grower of
dates, conditions in 'Iraq may seem
near to ideal for the cultivation of
the palm, but there are many factors
which tend to offset these advantages.

In certain seasons of the year, re-
ligious festivals make work impossi-
ble. One in particular, the Ramad-
han, incapacitates labor, for it re-
quires that eating, drinking and
smoking be refrained from during
a period from before sunrise until
after sunset, and this in a climate
where the body craves water. The
hardship thus imposed on the Arab
is not conducive to heavy or constant
labor.

Sometimes, wind storms will arise
and deposit dust on the dates just
when they have become most sticky;
but, fortunately, that is not a fre-
quent occurance. Then, too, the
government has placed a high duty
on importation of machinery and
supplies so that the date grower must
think twice before ordering up-to-
date equipment. The sight of rural

homes lighted by electricity, such as
is seen throughout the West, strikes
the visitor from 'Iraq as unbelieve-
able; for electricity and gas are on-
ly found within the two large cities
of Bagdad and Basrah.

'Iraq has suffered much under
Turkish domination and it will take
many years to repair the decay of
centuries. But the future of the
county is bright. The country needs
capital for development; but, here-
tofore, there has been little or no
security for foreign investors. But
conditions are changing and I main-
tain that great things are in store
for 'Iraq, but nothing compared to
the great future in store for the
Coachella Valley of California.

It is not easy to tell you what this
visit to the date gardens of Califor-
nia has meant to me. One's own ef-
forts at scientific work are greatly
stimulated by seeing the work of
others and it has been a great pleas-
ure to meet your scientists. I much
looked forward while I was in 'Iraq
to this opportunity to talk with the
"father of the date industry" — Dr.
Swingle— and to learn from him
of New World achievements. It is
my hope that in recounting the story
of the Dromedary date I have inter-
ested you in the Old World so that
in the future I may have an oppor-
tunity of seeing you in 'Iraq and re-
ciprocating your hospitality.

Observation on Rain Damage to Dates
By H. W. Postlethwaite

THIS paper may conveniently be
-I- divided into two sections. The
first section will be devoted to a dis-
cussion and consideration of the
damage resulting from rain to •the
different varieties of dates grown in
the Coachella Valley and the second
section will be more or less of a
constructive character and will at-
tempt to discover ways and means
to prevent, or at least to minimize,
the damage.

Two, more or less complete sur-
veys were made of the Valley: one
immediately and the second about
two weeks after the heavy rain in
October last. These surveys fur-
nish some very interesting data
regarding the susceptibility to and,
in the case of some varieties, the en-
tire immunity from damage from
rain.

Generally speaking, though there
are exceptions which will be noted

later, the degree of damage depended
very largely upon the condition of
ripeness of the berry. The green or
sugarless date and the perfectly ripe
or matured date suffered the least
injury whereas the berry in the in-
termediate stage of ripeness suffered
very severely and in some cases was
rendered unmerchantable and value-
less. In every case observed by the
writer the Itema, no matter what
stage of ripeness or unripeness the
berry might be in, was rendered un-
merchantable, owing no doubt to the
extremely rick sticky consistency of
the date. Some growers may take
exception to the findings and may
contend that the damage to the ripe
date, particularly in the case of the
Khadhrawi, was quite as great as was
the damage to the berry in the in-
termediate stage of ripeness, but, I
believe, that careful investigation
will show that in all of such cases

the berry had been allowed to hang
on the palm until it had passed the
stage of perfect maturity and was
therefore in an over-ripe condition.

The following is a report received
from the Valley Packing Corporation
regarding the condition of the ripe
dates of different varieties received
by it after the rain. The Khadhrawi
is not included as all of that vari-
ety were picked and packed before
the rain occurred.

Dubaini— condition improved by
rain; skin softened, no damage.

Barhi— condition improved by the
rain as more moisture.

Za.hidi—condition improved by the
rain as more moisture.

Asharasi—not damaged in any way.
Makturn—not damaged in any way.
Khalasa—not damaged in any way.
Tabirzal—not damaged in any way.
Hata-wi—not damaged in any way.
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Bread dates and semi-bread dates
not injured in any way.

Khastawi—puffy and sour.

Deglet Nur—very bad split and rot.

Arishti— very bad condition with
broken skin.

Tafazwin—very bad condition with
broken skin.

Iratima— very bad condition with
broken skin.

Some growers had bagged the Deg-

let Nur dates prior to the rain, us-

ing waterproof paraffin paper bags
in most cases and in some merely
newspapers of many thicknesses.
The dates which were properly pro-
tected from the rain by means of

the waterproof bags or newspapers
suffered practically no damage
whereas those which were left ex-
posed suffered injury varying in ex-
tent, depending upon condition of
ripeness, from 20% to 80% with an
average loss throughout the Valley
of from 40% to 50%. One grower
claimed that he had saved his Deg-
let Nur dates by means of burlap
sacks, but these particular dates
were practically all ready for pick-
ing prior to the rain and in the
opinion of the writer the dates were
rendered immune from damage in

consequence of their ripened condi-
tion and really in spite of the fact
that they were incased in burlap
sacks which had a tendency to pre-
vent the berries from drying out and
thus being restored to their normal
condition.

In all probability, judging from
last season's experience, the Deglet
Nur date can be saved by proper
bagging from rain damage or injury,
but, when using paraffin bags, care
must be exercised to prevent injury
o the stem and fruit strands from
sun burning, which, when it occurs,
causes the fruit to mummify and dry
up. This may raise a controversial
point as to whether the damage to
the stem and fruit threads is sun
burn or some other disease, and also
whether it is the result of bagging
or not. The weight of evidence ap-
pears to the writer to be in favor of
the view first stated.

Some growers in the case of unpro-
tected Deglet Nur dates shook the
injured berries from the bunch and
thus afforded opportunity to the un-
damaged berries to dry out and ripen
without coming in contact with the
injured berries. This was quite an
expensive operation and it is a moot
point as to whether it was effective
in its action or not.

DISCUSSION
Geo. Swann: It is quite usual to

use burlap sacks to protect the date
palms from rain. At one time we
covered about 53 female palms. We
found that of these 53 palms 15%
were undoubtedly affected some by
the rain, but not much. In Imperial
Valley on October 4th there was a
very heavy rain. The sun came out
the next day and dried things out
and very little damage was done.
On November 24th there was a light
rain, but it stayed humid for a long
time and the loss from this rain was
very heavy. The damage resulted
from fermentation, molding, splitting,
etc. We have talked with some
growers who state that they have
used paraffin paper sacks and had
good results, but we used cloth bags.
Less than 5% of the dates so cov-
ered were damaged by the rain, so
that it would soon repay the grow-
ers for the expense of buying these
bags. We can say that we think that
from our experience we could easily
have averted the heavy loss to our
crop from rain, if we had used more
bags.

Question: To what extent were the
bags closed?

Answer: Bags were completely
closed before the rain, and then tak-
en off after the rain.

Experiments With Selected Pollens
By Roy W. Nixon, Junior Horticulturist, U. S. Department of Agriculture

THAT pollen influences the fruit of
1 the date palm has long been sus-
pected, but so far the results of care-
ful experiments which might be con-
sidered upon their own merits have
not been available and opinions gen-
erally have been various and by no
means conclusive. To secure such
data the writer at the direction of
Dr. Walter T. Swingle began a series
of experiments in February, 1925, at
the U. S. Experiment Date Garden,
Indio, California.

Six pollens were selected which
seemed most likely to have different
influences upon the resulting fruit.
These were from the following males,
all seedlings of the varieties named
and growing at the Indio station with
two exceptions as noted.

Fard, No. 4.
Deglet Noor, Read No. 6.
"Government No. 1," a male grown

from seed of uncertain parentage.
"Mosque," so-called after the local

name of the parent palm, a superior
specimen seedling discovered by Prof.
S. C. Mason in Egypt. This is a
very vigorous palm and produces an
abundance of pollen in spathes near-
ly twice as large as those of any
other male at the station.

"Huey," pollen sent by Mr. Laur-
ence M. Huey from Bard, California.

Phoenix canariensis, the well-
known ornamental Canary Island
palm. This pollen was secured from
a palm in Imperial valley.

Four female palms were used in
the experiments: two Deglet Noor 14
years old; one Deglet Noor 13 years
old; and one Deglet Noor seedling
approximately 13 years old.

It was decided at the outset that
comparisons would be justified only
when the pollinations were made
within a short range of time and on
the same palm. There are apt to be
differences between fruit produced
on different palms of the same van-

ety and even on the same palm to
some extent between different
bunches, especially as between early
and late blooms. With this in view
eight different experiments were
made. The "Mosque" and Fard pol-
lens were included in all of them;
"Government No. 1" in four; Deg-
let Noor, Read No. 6 in two; "Huey"
in two; Phoenix canariensis in six;
and in five there were also unpollin-
ated treatments—that is the flowers
were bagged like the others but with-
out the application of any pollen as
a check on the efficiency of bagging.

Commercial pollination is a simple
operation, but where two or more
males are to be compared special pre-
cautions must be taken from begin-
ning to end to make sure that the
dates set are actually produced by
the pollen to be tested. Anyone
familiar with date pollen will readi-
ly understand the necessity for this.
Individual pollen grains are so small
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as to be almost invisible to the naked
'eye and are easily carried long dis-
tances by air currents to say nothing
of insects and human clothing. The
results of any experiments with date
pollen are reliable only in proportion
to the care that is taken in every•
detail from beginning to end.

While conducting these experi-
ments, in order to minimize the dan-
ger of contamination from pollen
blown about in the air or transported
by bees no spathes were allowed to
mature on any males except those
designated, the others being cut from
the palms before opening and while
still immature. The males used in
these experiments were visited early
every morning and mature spathes
cut as soon as they showed signs of
splitting or opening. Each pollen
was kept in a separate room reached
from a different entrance. After
handling one pollen, whether cutting
for storage or using for pollination,
the operator was very careful to
wash hands and face and change
clothing exposed. Precautions were
also taken with all implements used.

It is difficult to bag satisfactorily
an entire cluster of female flowers.
When the spathe first begins to split
the basal flowers are usually still far
down in the axil of the leaf. Fortu-
nately the early spathes of the Deg-
let Noor are much longer and nar-
rower than those of most other va-
rieties. To cover these spathes long
narrow paper bags were made of
ordinary brown wrapping paper,
double thickness, sealed twice—essen-
tially two bags, one within the other.

A close watch was kept on the
growing spathes of the female palms
and each bloom was pollinated as
soon as the slightest tendency to
crack or open was discovered. In
pollinating a band of cotton was first
tied around the base of the spathe
as far down in the axil of the leaf
as possible. The sides of the spathe
were then pulled apart and pollen
applied on small pieces of cotton
about the size of a walnut, three or
four being placed at different eleva-
tions between the strands. After the
sharp edges were trimmed the spathe
itself was left to give rigidity to the
bag which was placed over all and
tied firmly to the band of cotton at
the base. Then a second band of
cotton was tied around the outside
at the base of the bag and as far
down into the axil of the leaf as it
was possible to push it. The bags
were examined from time to time
and during the first two weeks the
base with its exterior band of cot-
ton pushed farther down whenever
necessary because of the elongation
of the spathe.

Even at best there are apt to be
minor variations between the fruit
of different bunches on the same
palm due to difference in exposure,

time of blooming, etc. Hence for
comparison it was very desirable to
have the different pollens on the
same bunch. In three of the eight
experiments, the "Mosque," Fard,
"Government No. 1," and Canarien-
sis pollens were applied to the same
bunch as follows: Before any pollen
was applied sets of three strands
each were chosen and enclosed in
long narrow bags made specially for
the purpose. As additional protec-
tion the entire bunch was then en-
closed in a canvas hood. In pollin-
ating, one bag was removed from
under the canvas hood; the bag tak-
en off; pollen applied to all the
flowers with a piece of cotton using
a superabundance of pollen; then the
strands were rebagged and left out-
side the canvas hood until the next
pollination, or about two hours, some
such interval being considered desir-
able to permit wind or breeze to re-
move pollen which might remain in
suspension in the air about the bunch.

The bags were left on from four
to six weeks. A good set of fruit
was obtained in all of the pollinations
except the Canariensis which were
a little below normal. The Fard sets
averaged a little less than the "Mos-
que," Deglet Noar Read No. 6 and
"Government No. 1," but the differ-
ence would not have attracted atten-
tion in a commercial garden.

The precautions taken in carrying
out these experiments are believed
to have resulted in a nearly maxi-
mum purity of pollination. Unpollin-
ated checks indicated that the meth-
ods of bagging used afforded 97%
to 100% insulation. A further check
on the purity of the pollinations was
afforded by the seed resulting from
Canariensis pollen, which were found
not only to be smaller than any oth-
er but also to possess a characteristic
tapering toward the basal end, mak-
ing it possible to distinguish seed
which probably resulted from other
pollen. The two indexes agreed ex-
cept in one Canariensis pollination
where 10% of the seed were found

o

No. 1 Fard
"Mosque"
"Gov. No. 1"
Canariensis

No. 2 Fard
"Mosque"
"Gov. No. 1"
Canariensis

No. 3 Fard
"Mosque"
"Gov. No. 1"
Canariensis

to be off-type. On the other hand,
as further evidence of the care tak-
en in handling the different pollens,
in all of the other pollinations no
seed appeared which resembled those
of the ,Canariensis. Furthermore the
results of these experiments were
very consistent one with another.

By the middle of June the pollin-
ated dates averaged about 20 to 25
millimeters (4-5 to 1 in.), while the
unpollinated dates, 'tho developing
largely as single dates as is common
in the Deglet Noor variety rather
than the 2's and 3's characteristic
of many other varieties, were only
half this size. It was also evident at
this time that the dates of the Can-
ariensis pollinations were slightly
smaller than those of the other pol-
linations.

By the middle of July the bulk of
the Deglet Noor dates in the Coa-
chella Valley have usually reached
their maximum size and begin to
change in color from green to a
bright coral red which is character-
istic of the .pre-ripe stage in this va-
riety. During the period of color
change every shade from pure green
to bright red may be found at the
same time on the same 'bunch and
often on the same date. However,
differences in the rate at which the
several pollinations took on the red
color were very apparent. In fact
the earlier coloring of the Fard pol-
linations was one of the striking fea-
tures of these tests and the first in-
timation of any difference in ripen-
ing due to pollen. It was noticeable
in every experiment, but was especi-
ally obvious in the three where all
the pollinations were side by side on
the same bunch. This difference in
coloring was followed by a corres-
ponding difference in ripening. In
every experiment dates produced by
the Fard pollen ripened earlier than
any of the others. In the three where
all of the pollens were on the same
bunch the relative maturity of the
dates was determined by actual
count as follows:

RELATIVE MATURITY OF DATES IN THREE EXPERIMENTS, EACH
HAVING THE DIFFERENT POLLENS ON THE SAME BUNCH
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RELATIVE MATURITY OF DATES IN FOUR EXPERIMENTS, EACH
HAVING THE DIFFERENT POLLENS ON SEPARATE BUNCHES

Experi- Pollen
	

Date
ment
	

Pollinated
No.1 Fard
	

2-23
"Mosque"
	

3-2
Deglet, Read No. 6

	
2-27

Canariensis
	

2-25
No. 2 Fard
	

2-26
"Mosque"
	

2-25
Deglet, Read No. 6

	
2-26

Canariensis
	

2-24
No. 3 Fard
	

3-19
"Mosque"
	

3-23
"Government No. 1" 3-12
Canariensis
	 4-10

"Huey"
	

3-30
No. 4 Fard
	

3-22
"Mosque"
	

3-21
"Huey"
	

3-26

Total	 % Ripened
Production	 by Sept. 30

464 oz.	 97.4
773 "	 59.1
694 "	 72.7
303 "	 74.9
530 "	 92.0
454 "	 87.4
671 "	 71.5
479 "	 64.0
323 "	 69.3
207 "	 53.1
433 " 46.6

5.8
156 "	 38.4
362 "	 82.8
645 "	 48.5
248 "	 51.6

In the single experiment on the
Deglet Noor seedling with only the
Fard and "Mosque" pollens seasonal
notes only were made as to the rela-
tive rate of ripening, but the Fard
was obviously earlier. In the other

The high percentage for the "Mos-
que" in Experiment No. 2, inconsist-
ent as it is with the results in the
other three, is explained by the fact
that this bunch ripened abnormally
due to the stalk having been partial-
ly broken at the base by a heavy
windstorm the latter part of August.
That this caused excessive shrivelling
and prematuring was obvious at the
time and a high percentage of low
grade fruit showed up in all the
pickings. The Canariensis pollina-
tion in Experiment No. 3 represents
the last bloom which appeared on the
palm and consequently it was much
smaller and about half of the fruit
on this bunch was lost from rot.

The fruit which was damaged by
the rain of October 4th and 5th was
all picked, weighed and included in
the record. The weights were found
to be about 2070 heavier than for an
equal number of ripe dates, but this
was believed to be more than offset
by the proportion which fell to the
ground before it could be picked.
The loss from the soft rot which be-
gan to develop later in October was
not entered in the record. Much of
the rotting fruit fell to the ground
from day to day and no attempt was
made to weigh any of it. However,
the loss from this source was very
slight except in Experiment No. 3
(of the series having the pollens on
separate punches). Most of the
Fard fruit in all of the experiments
had already been picked so there was
practically no effect on it whatever.
Taking this into consideration it is
evident that in a normal season the
actual percentage of total fruit rip-
ening in September would probably

four experiments weekly pickings
were made beginning August 27th,
from which the following summary
is tabulated. None of these bunches
were pruned or thinned in any man-
ner.

have been less for all of these pollin-
ations except the Fard.

From the behavior of the pollina-
tions in those experiments least af-
fected by adverse conditions it ap-
peared that the actual difference in
time of ripening between the Fard
and the "Mosque" was about ten days
for the first half of the crop and
three weeks for the last half, the
ripening of the "Mosque" being pro-
longed as the season advanced.

To compare the size, millimeter
measurements were made in each
pollination of the length and breadth
of fruit and seed of 100 ripe fruits,
representing not less than four dif-
ferent pickings between Sept. 1st and
October 15th. In the three experi-
ments each having the different pol-
lens on the same bunch a lesser num-
ber of fruit than 100 was available,
but the maximum number of meas-
urements possible was obtained, these
being made at the same time. From
these measurements the two most
diverse dactylifera pollens were
found to be the "Mosque" and the
Fard, the former producing larger
fruit and seed in every experiment.
"Huey" pollen gave results compar-
able to the "Mosque," while Govern-
ment No. 1 and Deglet Noor, Read
No. 6, were slightly smaller.

From the standpoint of biometric
comparison, however, the results of
the "Mosque" and the Fard pollina-
tions are sufficient evidence of the
effect of pollen on the size of both
fruit and seed. The average lengths
of fruit and seed afford the best
'basis for comparison. The breadth
,measurements showed variations in
the same direction tho on a much

smaller scale and less pronounced in
the fruit than in the seed. The aver-
age lengths of seed in the experiment
showing the least difference were,
"Mosque," 24.3 ram. and Fard, 22.8
mm; in the one showing the greatest
difference, "Mosque," 28.3 mm. and
Fard, 23.9 mrn. A critical examina-
tion of the nearest approach gives a
difference of 1.5 plus or minus .28
mm .This difference is more than
three times the probable error and
must be considered of biometric sig-
nificance.

Considering the average lengths of
fruit in the same manner, the "Mos-
que" and the Fard ranged from 38.7
mm. and 38.4 mm. respectively in the
experiments showing the least differ-
ence to 45.9 mm. and 40.8 mm. re-
spectively in the experiment showing
the greatest difference. In the for-
mer, the difference is obviously too
small to be significant. Since the ex-
periment showing the greatest differ-
ence in size of fruit was on the Deg-
let Noor seedling, it is of interest
to take the next range within these
limits, which represents all Deglet
fruit and which was 40.9 mm. and
39.3 mm. to 44.9 mm. and 40.9 ram.
for the "Mosque" and Fard respect-
ively in each case. A critical exam-
ination of the first, which is the sec-
ond nearest approach of the averages
of fruit measurements, gives a differ-
ence of 1.6 plus or minus .16 mm,
which is of biometric significance.

Hence in every one of the eight
different experiments there was a
significant difference in the size of
the seed produced by these two pol-
lens; in seven of them a significant
difference in the size of the fruit with
the difference in the eighth still vary-
ing in the same direction. The vari-
ation in the fruit was proportion-
ately less than in the seed. It will
be recalled that pollen of Phoenix
canariensis produced fruit and seed
even small than the Fard and in ad-
dition the seed from this pollen had
a distinct shape, tapering noticeably
toward the basal end. Along with
this the data already given showed
a marked difference in the time of
ripening of the Fard pollinations in
every experiment.

The possibility of being able to in-
fluence the time of ripening by the
use of selected pollens may be of
vast importance in the development
of the date industry in new regions.
In fact where the seasonal margins
are rather sharply defined a few
weeks difference in time of ripening
might be the difference between suc-
cess and failure with certain vari-
eties.
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It may be that within certain lim-
its differences in the quality of the
fruit may be traceable to pollen.
Many observers believe this already,
but convincing evidence is not yet
available. Some differences appeared
in these experiments, yet their oc-
carence was not sufficiently uniform,
due in part possibly to the abnormal
season, to justify any report at this
time. The conditions prevailing udr-
ing the latter part of the ripening
season also interrupted plans to ob-
tain data on the proportionate rela-
tive weights of fruit and seed pro-
duced by the several pollens, but
while the evidence secured is insuf-
ficient to be conclusive, it should be
stated that in such observations as
were made the thief difference ap-
peared to be in the seed without a
proportionate difference in the
weight of the flesh. These experi-
ments are being continued. Mean-
while in considering the subject as a
whole a word of caution may be un-
necessary, but at this formative stage

in the development of the date in-
dustry, when fundamental cultural
practices such as fertilization, irriga-
tion, thinning of fruit, etc., have not
yet been subjected to intensive study,
it would be most unwise to overem-
phasize the importance of pollen.
The results of these investigations
thus far certainly indicate that with-
in certain limits the fruit may be
affected by the pollen, yet fine dis-
tinctions are involved and further
study is needed to determine the na-
ture and extent of this influence.
This is a field in which very little
research has been done with any
fruits. But by definitely associating
certain differences with pollen, the
way is paved for an intelligent ap-
proach to the problem.

It must be borne in mind that
practically all the male palms now
available are seedlings and they may
be expected to show all the variabil-
ity only too well known in the case

of female seedlings. This means that
at present it is impossible to predict

the behavior of any one male. The
fruit produced by each pollen will
have to be carefully studied and com-
pared with that produced by other
pollens.

However, most growers have a
few males on which they depend
more than any others because they
have found from experience that
they could count on a good seasonal
supply of pollen known to produce
satisfactory sets of dates. It is be-
lieved that growers will find it well
worth while to make a few careful
pollination tests with such males each
season. Offshoots of promising males
especially should be carefully pre-
served. It is not likely that many
will be found to be of exceptional
character, but this is another reason
why the good of the industry will be
furthered by the full co-operation of
all in gradually weeding out of the
many hundreds of scattered males a
few desirable ones which may in
time be the source of dependable
strains of known quality.

Rainfall Data
Prof. S. C. Mason

IT is of course important to know

 something about the rainfall in

the date growing regions, especially
those rains which occur during the

period of time when dates are ma-

tured.

We have of course many local

showers; for instance some of our

neighbors on the west side of the

Coachella Valley may have quite a

rain while the people in Indio have

no record at all. Mr. Drummond's

reports show that sometimes there

will be a rain coming down in a

torrent four or five miles from In-
dio while at Indio there was no

storm indications at all.

The main question is whether the
mean rainfall month by month is
great enough to amount to any dan-
ger; whether these rains occur at a

time when dates are ripe, and

whether the growers will have to

get out policies to insure their date

crops. Also how great is the per-

centage of risk if we take the months

of September and October for the

entire 28 years recorded.

A study of the records, as shown

in the table and chart, would seem

to give a risk of one to three we

might say. This would mean that a

man has to defend himself from rain

one year out of every three year.
The date grower should consider
what he is to do about it—whether
he is to throw burlap sacks over his
dates or what?

What we need is more data from
our date growing regions, then we
can expect more progress in the fu-
ture. In Arizona, August is the dan-
gerous month so it seems that we
should there try to provide dates
that will not be hurt •by the rain at
that time.

Question: Do you think that the
increased irrigation will affect dates?

Answer: I still question whether
it will or not. It is possible that the
increased irrigation both in Coachel-
la Valley and in Imperial Valley may
have something to do with the date
industry.

TABLE COMPILED FROM U. S.
WEATHER BUREAU RECORDS

Showing Rainfall at Indio at Critical
Periods for the Date Crop from 1877
to 1925 Inclusive in Inches and Hun-
dredths.

Year	 Aug.	 Sept. Oct.	 Nov.
1877 
1882	 1.00
1885	 .90
1888	 1.10
1889	 .95 
1891	 1.16 
1893	 .75
1897	 2.10 
1900	 1.04 
1905	 1.06
1906	 1.07 
1907	 1.06 
1908	 1.60 
1909	 .87	 1.12 
1912	 1.90 
1913	 .40 
1916	 .72 
1919	 1.50
1920
1921*
1923*
1923*
1925*

*From Ti. S. Government Date Gar-
den records.

3.61 
.72	 1.24

1.85 at Mecca
.21 at Indio

4th -1.52
5th-1.22
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