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TIMELY HINTS FOR FARMERS. 

BEE-PRODUCTS IN ARIZONA. 

Xo. 4-8, OCTOfiER I, 1903. 

It is stated by Indians and white pione::rs that the honey 
bee was unknown in Arizona until American o:cupatioll. The 

first swarms probably 
drifted in from Texas 
wilh adventurous set
tlers lIot long before the 
middle of tbe last cell
tmy. Ttl 11)78 John B. 
Allen brought a number 
of swarms to 1'UCSOll 

from California as a bus
iness venture; while ill 
Salt Ri\'cr \'alley bee
keeping began early in 

tIle eighties. 
The last census enllmer 

M~S 1~.991 swarms in tbe 
Territory June I, 1900. witb a 

product during 1899 of 930,420 
pound,; of honey, and '3,030 pounds of 

wax, ba\'illg a total \'aluation of $67.489. 

nil. I. W,ld llnn.·v ~"'"b 
~tl3ch<"<l '" " m~''1ulto. 
Umb ill 110,- 0,,,,,, alr. In 

SQura:s 0/ Arizona hout:)': The ~ources 
of our honey are the desert flora and cul
th'ated crops. chiefly alfalfa. A few of 

producing plant!; and their ~easolls are as follows: 

" ... ,,"n'n ... h« .. [",U",," 
, ........ ,...., rare. 

the principal 
TIME or IlLOQ.IU)<O. 

Irouwood '" .(Olllera tesolaJ ::'.lay and June. 
Mesquite. . .r Prosopis t.!clldj,la) April-July. 
Screw bean . .( Prosopis pubescmsJ April-July. 
Catc1alV ...... (Acacia guggii). May and June. 
Acacia ...... ( Acacia c/J1uh'icta). June. 
PalO\'erde ... .( Parkills01lia forn'yalla)::'.1 ay. 
Desert fiora .. (.1fiscdlaIlCfJlu) . Depending upon rainfall. 
Alfalfa _ .... (Medicago safh·a). . April-September. 
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The wild boney plauts, becam;e of grazing animals and of 
wood cutters, ha\'e greatly decreased within recent years. The 
area in alfalfa, 011 the other hand, is constantly increasing; but 
wit bout a corresponding increase ill honey producing power. 
This isdue to two principal causes; Farmers are now cutting 
alfalfa for bay at a much earlier stage in its growth tban [ormerl,.,. 
not allowing the plant to come into full bloom; and the alfalfa 
butterfly (Colias £Il1y'h"lI/l'.1 h3...<; so increaseU ill numbers since 
1895. tbat the honey flow, which used tocontirllle well into Rep
tember, is now cut short iuJu1)', It is difficult to state the !let 
effect of these changes upon the producing power of the country 
as a whole; bat in Salt River \-alley untler presellt conditions, 
judging from the sbiplllent~ made tiuring the Ia~t few years, our 

present irrigated arcas with adjoining desert tracts are preuy fully 
stocked with bees. Other parts of the Territory arc ag yet less 
thoroughly oC'eupied. 

The quantity and character of the nectar produced by repre
sentativc honey planL'i is of interest in cOllnection with the amount 
and quality of honey producible within a gi\'en territory. The 
following results were obtained b)' selecting typical plants or 
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areas, estimating the number of blossoms, and determining the
sugars in samples of average flowers:

Vanetj of plant

Mesquite
(Prowpis velutina)

Catclaw
(Acacia greggii]

Acacia constricta ...

Alfalfa hi full bloom

Dimensions

15ft. high, )
150 ft. broad \

6 it. high, |
10 ft. broad f

9 ft. hi£>h, l
12 ft. bioad \
1 squaie lod

Total
no of

blooms

50,000

15,000

70,000
50,000

Sugars in each
bloom

Cane j In vert
mg-s

^ 5 7
(4 8

4

17

36

niirs,
9 1 )

17 0 C
8 4

1 9
2 2

Calculated to
honey (18 per

cent water) pto-
duced bv plant

2.53 Ib. in 1
medium tree

.36 Ib. in 1
medium bush

.39 Ib. in 1
large bush

55.91b in 1 acre

The figure for alfalfa is especially interesting and corresponds
roughly with such farmer's estimates of yield as t (a can of honey
(60 pounds) to the ton of hay." Invert sugars are seen to vary
from 1.6 to 21 times (averaging 8 6 times) the amount of cane
sugar present in the flowers.

Quality and composition: The quality of Arizona honey
varies with its source as well as with its treatment and prepara-
tion for market. The descriptive and analytical tables on the two
following pages afford means for comparisons.

The average moisture, 16.85 Per cent is seen to be markedly
less than that in Eastern honeys, averaging in two instances 19.39
and 18.50 per cent. This results from the exposure of South-
western honeys before and during extraction to the exceedingly
dry air of this region. With our excessive heat and dry ness,
evaporation quickly concentrates the honeys to a condition of
ripeness which insures keeping, also considerably increasing the
weight per gallon. Eastern honey usually weighs about 58
pounds in a 5 gallon can; while the Arizona article weighs ordin-
arily from 60 to 62 pounds.

The ash is in most cases normal, with two interesting excep-
tions. These are Nos, 3135 and 2608, both of them containing
more than the average ash. This is probably because they are
desert-flower honeys, the bloom of which, growing close to the
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dusty ground, became charged with dust, of which the bees did
not entirely rid themselves.

DESCRIPTION OF EXTRACTED HONEYS.
Lab.
No,

8135

2616

2736

2784

2785

2786

2787

2788

2783

2607

2608

3159

2780)^

3172

2781

Source

Wild flower honey, April, 1903..

Mesquite honey, June 1900

Alfalfa honey, July, 1901

Alfalfa honey, 1901

Alfalfa honey, 1901

Alfalfa honey, 1901

Mesquite honey, June, 1901..

Alfalfa honey, 1900

Alfalfa and "rnalva weed"
honey, Sept., 1901

Arrow brush honey, 1900

Wild flower honey, 1900

Mesquite honey, 1902..

Mesquite honey, 1901

Alfalfa honey, 1903.

Alfalfa honey

Producer

W. E. Had-
sell, Tucson
B.A.Hadsell

Buckeye
BA.Hadsell

Buckeye
J. P. Ivy,

Phoenix. ..
J. P. Ivy,

Phoenix ...
J. P. Ivy,

Phoenix
J. P. Ivy,

Phoenix
J. P- Ivy,

Phoenix
Wm. Loss-
ing. Phoenix
H. G. Ballou

Florence
H.G. Ballou

Florence
B.A.Hadsell

Buckeye
J, S. Briden-
stine, Peoria
Ercanbreck,

Nevada,...
Utah

Remarks

Not reheat-
ed

Not reheat-
ed
Candied,

top of can..
Candied,

bottomofcan
Liq, in boil
water 6 hr.
Candied .

Partly
Candied .

Reheated .

Reheated .

Reheated ..

Candied .......

5,£ pr ct wax
comb honey
Notreheat'd
part liquid.

Candied . ...

Color,
flavor,

and
aroma

White,
superior.
White,
superior.
Dark,

good.
Amber,

good.
Amber,

good.
Dark,

fair.
White,

good .
Amber,

good.
White,

good.
Amber,

fair.
Dark,

fair.
White,
superior .
\ m ber,
superior .
White,
superior
White,
superior.

Cane sugar, as compared with Invert sugar, is present in
smaller proportion than in the nectar of the blossoms mentioned
above. In the honeys analyzed it averages about one-fiftieth as
much as the invert sugar; while in the blossoms examined, it
ranges from about one-twentieth to five-eighths of the invert
sugar. This change in character is stated to occur in the honey
stomach of the bee, in which the nectar is collected and from
which it is regurgitated in the form of honey. This transform-
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tion of cane sugar into invert sugar adds to the food value of
honey, since the first result of digestion of cane sugar is to bring
about just this change. Honey, therefore, in a strictly natural
and wholesome sense, is a predigested food.

ANALYSES OF EXTRACTED HONEYS.

Lab. num-
ber.

3135
2616
2736
2784
2785
2786
2787
2788
2783
2607
2608
3159
2780|
Ave*
3172
2781

*ylw»
iAve,

ANALYTICAL DATA

Water

per ct.
18.00
18.49
16.99
17.02
1894
16.34
17.59
16.53
16.92
13.88
17.98
15.30
15.08
J6*85
19.03
17.65
19.39
18.50

Ash

per ct.
.46
.15
.13
14

.15

.15

.15

.14

.07

.11

.27

.11

.06
46
.03
.06
.22
.30

Canestjgrar
by po-

lanscope
per ct.

.84
1.02
2.44

.98

.66
1 37

.85
1.01
2.54
2.58
1 00

.71
3,80
1*52

4.18
.88

1.87
$.69

Invert
susrar

per ct.
79.72
79.76
77.60
78.85
78.53
78 25
77.40
78 45
77 84
81.53
76 44
80.49
76 99
78*60
76 14
76.98
71. OS
71.92

Other sub-
stances (by
difference)

98
58

2.84
3.01
1.72
3 89
4,0i
3 87
2 63
1 90
4 31
3.39
4 07
2*86

62
4 43
7.49
6.S9

Polariza-
tion at
88° C.

Plus 2. 16
" 2.96
"5.89
" 3.42
" 4.05
"3.14
" 2.48
" 4 6
"4.48
"3.79
" 4 61
" 6 4
" 10 1
« 4*47
" 10.1

Polariza-
tion at
200 c.

—23.50
—20.87
—18.09
—20.63
—19.96
—20:18
—20 36
—19.19
—19.23
—21.18
—18.96
—19.56
—14 4
—19.70
—14.52
—15.93

*12 Eastern honeys, from U. S. D. A. Chem. Bull. 13 pt. 6, p. 804.
f27 Eastern honeys, from Mich. Bull. 96, p. 8; U. S. B. A. analyses.

Invert sugar, as seen in'the table, averages about 7 per cent
higher than in Eastern honeys, a fact consistent with the presence
in Arizona honeys of less water and non-saccharine substances.
This is an important point in favor of the home product, and
means a premium, in intrinsic food value, of about 7 per cent
over the more watery honeys of humid climates.

Other substances than those commented upon, presumably
acids, nitrogen compounds and other non-sugars, average much
less than the amount found in Eastern honeys. Two samples
(Nos. 3159 and 2783) examined contained .28 and .21 percent
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of albumoid substances; while the Eastern honeys quoted above
averaged .34 per cent. The presence of a small amount of acids
in our samples would be consistent with their well ripened and,
consequently, non-fermentable condition.

The selling qualities of our honeys, such as consistence, color,
flavor and aroma, vary considerably with both source and treat-
ment. Wild flower honeys, especially from mesquite and the
acacias, are generally regarded as the best, being very white and
of finest flavor and aroma. These honeys solidify very quickly
when extracted from the conib. The alfalfa honey of this region
is usually darker than wild honey, or alfalfa honey made in more
northerly localities. Its flavor and aroma are very good, and it
solidifies less quickly and completely after extraction than wild
honey.

Liquefaction of honey by heat; Consumers, for conventional
reasons, usually prefer their honey in syrup form, and in order to
liquefy the solid extracted article, the five-gallon cans in which it
is stored, are as a rule placed in boiling water, requiring several
hours to liquefy. This process darkens and alters the flavor of
the honey, materially damaging its quality. In order to determine
how to liquefy honey with the least injury, a five gallon sample
of solid mesquite honey was thoroughly mixed and divided into
i quart Mason's jars. These samples were then placed in vessels
of water heated to various temperatures and kept there no longer
than was necessary to reduce them to the liquid condition, They
were then judged and analyzed with-the following results:



RESULTS OF LIQUEFYING MESQDITE HONEY WITH DIFFERENT DEGREES OF HEAT. 

An:o.htlc:o.l data. 

• I i;- 'I Condition 
~ Aroma ... <J" ... I --g R~aultlnlf :: ~ ~" .. after 
'""», and ,," I .. ';'" " ' ". 
'='0; color ~ ~ ~.<>;;; .eO I .£u standing 
E"" taste "';; I ~ ;;'!O;;i" -;B 
~g ""~ t: .. "" 1::&1 I ~N" 4 nlotltus. 
11 ~ .,:: ::~ t! 1t,., ;; I ;; • 
8 ~ .: U g .! 1 oE1 ~ I ~ " 

I pH ct. per ct. p~r ct.'~ I,e. cl,,~ I!-----

Teml'~ratnre "l'plied 

orig. solidhoney._ 
Hea.ted at ISO" F ... _ 6 hours 
Heated at 15{)o F .. _. 6 hours 

'Vhite. ,Excellent 15.30·.11 .71 180.491 a.39
1
· 6.4 -19.5131'GrSllulntcd 

. White IExcellent 16.57.11 .82" 80.~O 2.1. _____ .. __ .I--19.57
0

,Grall.Ul;:tted 
LlghtamberShanged 17.08.11 1.11 ... 80.~8 1.32! ... ___ .. ___ --19.14 .. : V.lsc~d 

Heated at 16{)O F .... 13 hours 
Heated at 1700 F .... 13 bOUl'S 
Heatedatl9()<> F_-._D hours 
Heated at boiling. 3 hours 

Amber Chunged 1680.11 .97 813.071 1.451 __ ._ ... _ .. ' --Hl.13.1 LIquid 
Amber Changed 16.40.11 1.17'" 80.67 1.65j_'''_''_I' -19 10"j'j Liquid 
Dark Impaired 15.s-!.11 2.37* 79.22

1 

2.46 __ ._ ... ___ . -17.48": Liquid 
Dark Impaired 16.11.11 2.53" 79.41 1.84

1 

7.3" ,--l'7.135"i! Solid 

"'NOTE These changes in polarbo;ation, a.nd in cane sugar by polarization, indicate the transformation by 
heat of a portion of levulose into compounds which influence the apparent quantity of cane sugar. 
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These figures indicate that the lowest temperature employed,
130 degrees Fahrenheit, affects the qualities of the honey least.
Liquefaction at this temperature, however, was very slow, was
not complete in 6 hours, and was not permanent. At boiling
temperature, on the other hand, the solid honey was rendered
very fluid in 3 hours, its color and taste being dam-
aged and its chemical composition changed. The lowest temper-
ature at which quick and permanent (for 4 months) liquefaction
was secured with least damage to the honey was 160 degrees.
150 degrees give better results for quality, but the honey did not
remain liquid so long.

These statements show that the prevailing practice of lique-
fying five-gallon cans of granulated honey by putting them into
boiling water is damaging to the quality and, presumably, to the
market value of the product. As long as customers demand their
honey in liquid condition, it sahould be converted in a bath of not
to exceed 160 degrees Fahrenheit, and the lower the temperature
employed, the better. The necessity of doing this, however, is
not entirely apparent. Pure, extracted honey in this region al-
ways granulates, particularly in cool weather; and the granulated
condition is evidence of its purity. The usual adulterants, sugar
syrup and glucose, tend to keep honey in liquid form. This fact
being known, customers, especially where honey is liable to adul-
teration, should prefer their honey, evidently pure, in solid form*
The marketing of solid honey requires packages which permit
free access to the contents. Barrels for bulk and wide mouthed cans
and jars of the style now much used to contain semi-liquid pro-
ducts, would be suitaDle for the marketing of solid honey, except-
ing in the latter case that the cost would prohibit. For retailing
small amounts, a recent device consists of a bag of stout paraffined
paper, into which the newly extracted honey is run and allowed
to solidify. Such a package is cheap, convenient to use, and
capable of artistic decoration pleasing to the prospective customer.
Commercially, it would seem that there is as good reason that
honey worth 5 cents a pound, wholesale, should be bagged for
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retail trade as that rolled oats, for instance, at about the same
price should be similarly put up for sale. The use of bags is per-
haps more possible here than elsewhere, because of the unusually
solid character of our honey.

Adulteration: The adulteration of honey, in Arizona, is
not commercially possible for the excellent reason that freight
rates so enhance the price of glucose and sugar, that these
adulterants can not be profitably used. For instance, the
average wholesale cost, laid down, of white sugar during 1902,
was 4^5 to 5^ cents a pound, and of a good grade of glucose
was 4.54 to 4^ cents a pound; while the prices obtained by the
honey associations for their product in car load lots, were from
4K to $y% cents.

This has been the commercial condition for years past, and
while it continues, the fact that honey is from Arizona, is suffi-
cient guarantee of its purity. Water, indeed, might be mixed
with an especially dry product, but fermentation would be too
likely to punish such dishonest}''. It is of interest to state, in this
connection, that in a series of samples of mesquite honey made
up to contain from 20 to 40 per cent of water, then sealed up with
limited access of air in glass bottles and all owed to stand two years
at room temperatures, fermentation, with distinct odor of vinegar
in some cases, occurred only in those samples containing 30 or more
per cent of water. Those containing less than 30 per cent of water
were not changed, being apparently *'sugar cured" and proof
against spoiling under the conditions named.

By-products: The by-products of honey are of some
importance. Wax is sold in considerable amount, at about
30 cents a pound; and some bee-keepers work up their waste
and washings into vinegar. Theoretically, one pound of aver-
age honey, worth 5 cents, should ferment to form about two
gallons of 3 per cent vinegar, wholesaling for about 10 cents a
gallon. HoweVer, the ordinary fermenting vat employed, con
sisting of an alcohol barrel with dpen bung, requires as long as
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two years for the completion of the process, and the cost and
care of barrels, delay in returns and limited local market dis-
courage manufacture.

The crude honey obtained by means of the solar extractor
from cappings and waste, is usually fed back to the bees. On ac-
count of the excessive heat in these extractors (as high as 220
degrees F, noted by one observer) this honey is usually scorched
and unfit for sale.

Summary. In brief, therefore, it appears that Arizona produces
a limited amount of superior honey, containing minimum moisture,
maximum sugars, very little non-saccharine substances, and, us-
ually, of a most desirable color, flavor and aroma. This product
is disposed of mostly in carload lots at low prices to rnanufactur*
turing bakers and confectioners in the East, who, doubtless, are
quite well aware of its value. By liquefying at too high a tem-
perature or by clumsy handling of the solid honey, its good qual-
ities are often so injured or handicapped that the product is at a
disadvantantage in retail.

R H. FORBES.



SUCAR-BEE'!' CULTURE. 

1'0·49. OcrosJ=:g '5, '903. 

In connection with the re<:urring question of growing sugar 
beets ill Arizoua for a factory. a summary of the data in posses
sion of the Station, as a result of experiments made during the 
past six years, will be limely. The data were obtained by co-

FI".3. A IIdd..,1 ~"I&n" b<"'h ""lb~ "1"..-rGII:a III \;""b: .. " <;,,"n.,. 
aft ... thlanl"lf. April n. 1"'1, 

operati\·e experiments on farms in the Salt River and Gila River 
valley!>, and by extensive cxperiments at the Station farm. 

Soils: The soil be~t suited to sugar-beet culture is a heavy 
loam· containing an average amount of humus. Sandy or 
;rm:eUr soil, or soi1:deficicnl ill humus usually gives a low yield 
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of beets that contain a fairly high percentage of sugar. Adobe
soil is more difficult to cultivate, but usually gives a good yield
and a fair percentage of sugar. The heavier soils require less
frequent irrigation tiian the lighter ones.

Time of planting: There are two periods during which
beets may be sown in Southern Arizona, with a reasonable pros-
pect of securing a stand. One period is from the latter part of
September to the end of October, and the other from the latter
part of January to the end of April. During the first of these
periods the seed must be irrigated just after being sown in order
to bring them up. During the cool weather of winter the seed
will germinate without irrigation if the soil has been thoroughly
irrigated and the surface is still moist when it is seeded.

The periods during which beets may be sown with a proba-
bility of securing a satisfactory crop are shorter than those given
above. One period is very brief, covering only the latter part of
September and the early part of October, and the other extends
from the latter part of January to the middle of March. During
the fall period the beets must be irrigated up, as stated above,
while during the latter period a stand can be secured without ir-
rigation soon after seeding.

Beets sown during autumn begin going to seed during the
latter part of March, or during early April. Hence, it is neces-
sary to sow them as early as possible after the warm weather of
summer, in order to secure a satisfactory tonnage. From the
middle of November to the end of January, beets make very little
growth. Those sown in the fall after the early part of October,
get so poor a start before their growth is checked by the cool
weather that they are ordinarily very small when the time arrives
in the spring when all autumn-sown beets begin going to seed.
Beets sown during November, December and January are liable
to be killed by frost just after they come up. However, if by es-
caping frost a stand is secured during December and January,
satisfactory results usually follow. Beets sown during February,
ordinarily give the best results. Those sown after the middle of
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March do not have sufficient time for growth before the heat of
summer.

Irrigation: Autumn-sown beets require irrigation about
once in ten days from the time they are sown until December.
During the remainder of their growth the amount of irrigation
needed depends upon the extent of the winter rains. During
February they usually require two heavy irrigations.

Beets sown during January and February in moist adobe or
heavy loam do not usually need irrigation until April, the date
of the first necessary application of water depending upon the soil
and the time and extent of the winter rains. During May and
June thorough irrigation two to four times is necessary in order
to produce a good yield. In lighter soils, earlier and more fre-
quent irrigation is needed than in adobe or heavy loam soils.
The number of irrigations necessary subsequent to seeding to
produce the best yield of beets and sugar varies from three to six,
depending on the soil. The total amount of water required to
produce a crop of beets varies from 1.5 to 3 acre-feet per acre, the
greater portion of it being needed during May and June. The
June irrigations a re of especial importance for securing a satisfac-
tory tonnage.

Time of maturing- Autumn-sown beets mature about the
last of March and must be harvested promptly, or they will begin
sending up seed stalks. Winter-sown beets usually reach their
maximum size during July, the date depending on the soil, the
time of seeding, and the amount of water applied. After July,
they usually remain about stationary as to weight, but lose in
sugar and purity. If left standing m the ground during the hot
weather of summer some usually decay; and it is difficult to keep
them more than ten days if dug during July, August or Septem-
ber, I/ike all root crops in so warm a region, they are subject to
decay both in and out of the soil.

Y%dd of beets and of sugar: The yield of beets during the
four years that experiments were conducted by the Station, varied
from five to eighteen tons per acre in the Salt River Valley, the
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average yield being 9,7 tons per acre from autumn-sown beets
and 11.5 tons per acre from winter-sown beets.

The per cent of sugar in beets grown in the Salt River Val-
ley and tested in the Station chemical laboratory ranged from n.i
to 18.6 in autumn and winter-sown crops, the average in the for-
mer being 13.1 and in the latter 14.8.

Cost of producing crop: Judging from data obtained from
the experiments conducted on the Station farm and upon the
farms of those cooperating in the work, the cost of producing
beets in the Salt River Valley is $30 to $40 per acre, including
labor at prevailing wages and counting rent at $5 per acre and
water at $2 per acre. So few weeds grow in winter-sown fields
that the cost of caring for the crop during the early stages of its
growth is much less than in some localities. This is about bal-
anced by the extra irrigation required during the latter part of
their growth. Also, the work of harvesting, coming as it does,
principally during the heat of the summer, is somewhat more ex-
pensive here than in other sections where beets are grown for a
factory. A. J. McCLATCHiK,

SOME PRACTICAL SUGGESTIONS CONCERNING SEED
GERMINATION.

No. 50, DECEMBER 16, 1903.

The treatment of seeds in order to insure reasonably prompt
germination is a matter of great importance alike to the small and
the large planter, as it often means one year's gain in the growth
of ornamental or economic trees. It is generally agreed that a
reasonable amount of moisture and temperature, varying some-
what with the kind of seed, together with the presence of oxygen
gas as found in the air, and, perhaps, more or less absence of
light, are the most favorable conditions for inducing seed-germina-
tion. These conditions will avail little, however, if the seed-coat
is in a condition to resist the passage of moisture to the enclosed
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plantlet. It will not be difficult for the observant planter to recall
instances tinder favorable conditions, of seeds beginning growth
six months to a year after the time of planting, the explanation
of which may now be apparent.

Both the quantity and the continuity of moisture are sadly
deficient in our region, conditions which are largely responsible
for the extremely moisture-resistant character of the seeds of
many of our semi-arid plants, particularly those of the pea family.
The seeds of our acacias, palo verdes, and mesquites may be
cited as examples of the above. They appear to be little dis-
turbed by any condition to which nature may subject them, and
frequently remain inert for long periods of time, neither giving
up their small quota of moisture nor receiving any from the out-
side.

Mechanical and hot water treatment: In connection with
the moisture-resistant character of the seeds of palo verde, mes-
quite, and allied plants, the writer observed that under normal
conditions germination took place immediately if the seed-
coats were scratched deeply, abraded with a grindstone,
or nipped with a sharp knife so as to allow the protoplasm of the
seed to take up sufficient moisture to begin growth. The treat-
ment of this class of seeds, in order to bring about conditions fa-
vorable for immediate growth is simply, then, to render the hard-
ened, resistant sred-coats permeable to water without injuring
the enclosed embryo or plantlet, and this end is easiest attained by
immersing the seeds in water at 85-88 degrees €.(185-190 degrees
F.) for a period of two to six minutes, according to the character
of the seed-coat. The seeds should then be planted in warm,
moist soil; otherwise, rotting or drying-out may result. Or, if
convenient, they may be soaked for twenty-four hours in luke-
warm water and then planted,

The following is a tabulated statement of some of the results
of such an experiment;
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Temp. Seeds
of Seeds Seeds g-ermi-

Species. Time. water. used, swollen.nated.
Bagote, Parkinsonia aculeata.. 5 min. 85-88C. 50 50 42

« 10 " " . 50 50 40
Paloverde, P. torreyana 5 " ... a 50 45 45

« " " " 10 " . . . C £ ..... 50 44 40
Honey locust, Gledilsia triacanthos 5 " " 50 49 45

« « « " 10 " " 50 50 40
5 " " .50 42 30

10 " " 50 47 21
Acacia, Acacia constricta 5 " " 50 22 17

« " " 10 " " 50 22 6
Mesquite, Prosopis velutina. ... 5 " " 50 39 2

" " " 10 " u 50 44 2
Black locust, Eobinid pseud acacia 5 " " 50 16 22
« « " " 10 " " 50 25 20

With certain exceptions to be noted later, it will be seen that
the best results were obtained from the seeds kept in hot water
for five minutes; also, when the seeds were in hot water for ten
minutes, a larger number swelled up, but a smaller number ac-
tually germinated. It follows that ten minutes is too long to keep
these seeds in water at the above temperature. The writer has
obtained the best results in the germination of these seeds by a
modification of the above treatment, called for convenience the
fractional method. The seeds are kept in hot water for two min-
utes, and then soaked in lukewarm water for twelve to twenty-
four hours; the swollen ones are removed, and the unchanged
ones treated again with hot water, which treatment may be con-
tinued for several times if necessary. In this way the less resist-
ant seeds are not likely to be injured with the hot water,

The number of seeds that germinated in the mesquite and
catclaw was small as compared with the number that swelled up,
It has been found that the fractional method as described above
largely overcomes the difficulties here. The following data will
be of value in this connection, the catclaw sheds being used;
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T~mp Re"cl~ 

" Seeds Seed~ "ern1l_ 
R!l"cie~. Tin,e. ,,·ater. u,ed. ~wollel1.11at"'l. 

C~tchlW, .lcncia greggii .. .. ..... 1 111io. 85-880 50 8 33 
" " " 2 " " 50 27 36 
" " " 3 " " '" '" 41 
" " " 4 " " 50 40 33 

Stratification: Many seeds which do not respond to the 
rather severe treatment as described above, will often germinate 
readily after they are stratified, i. e., buried in moist sand in 
boxes or trenches during the winter months. There should al
ways be some, though not a large amount, of moisture present in 
the sand, and the temperature should be as uniform as possible, 
and low enough to discourage germination. The above condi· 
tious can be easiest secured if the boxes or trenches containing 
sand and the seeds are covered to a depth of twelve to fifteen 
inches with soil; while the place selected to stratify the seeds 
should be in the shade of trees or of a building, and high enough 
to prevent standing water frem collecting. If no rain falls dur
ing the winter months, it may be found necessary to wet the area 
occasionally, in order to keep the sand from drying out too much. 

The writer has been very successful in trials conducted dur
ing the past two years iu the germination of the seeds of the fol-
10wi\1g tre~, shrubs and vines, the seeds in every case being 
buried in moist sand during three or four of the colder months, 
as described above) and then planted in the early spring in well· 
prepared soil: 

Umbrella tree, Melia azedarach. 
Catc:law, Acacia greggii. 
ArizOtla ash, Fraximts vclutina. 
Box elder, Acer negulldo cali/or· 

nica. 
Soap berry, Sapilldus marginatus. 
Chinese sumach, Ailanthus 

glandulosus. 
Arizona walnut, jugla?ls r1[pes

tris. 
Honey locust, Gledilsia triacan

thos. 

Date palm; Phoenix dacyHfera. 
BroadfruitYucca, Yucca macro 

carpa. 
Gtanjeno, or garanbullo, Celtis 

pallida. 
Palo Christo, or Junco, H01a

cantha cmoryi, Koeberlinia 
spz'nosa. 

Jojoba, Simmondsia caliror1l· 
ica. 

Chiricoti, Erythrina jlabelli
formis. 
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Hackberry, or Palo bianco, Arizona grape, Vitisatizonica.
Celhs occidentals rehculafa. Virginia creeper, Parthcnocis-

China bladder-nut, Koelreuteria SMS quinqucfolia.
paniculata. Sotoli, Yucca elata.

Readily germinating varieties: The seeds of a number of
our valuable trees and shrubs need no treatment previous to
planting, in order to insure reasonably prompt growth. When
possible, seeds of this kind should be sown soon after complete
maturation in warm, moist soil, or if old seeds, they may be
soaked in lukewarm water twenty-four hours previous to plant-
ing. Seeds of the following native and introduced species have
been found to germinate quite readily without special treatment:
Iron-wood, or arbol de hierro, Desert willow, Chilopsis lin~

Olneya tesota, earis.
Paloverde, Parkinsonia micro- Creosote-bush, Coi illea iri-

phylla. dentata, ,
Arizona cypress, Cupressm ari- Squaw-bush, Lycium andcr-

zonica. somi> L./remontii^ L, lor-
Pepper tree, Schznm molle. reyi,
Ocotillo, or candlewood, Fou- Trumpet creeper, 7^coma

quiera splendcns. radicans.
Batachin, Caesalpinia pulcker- Trumpet shrub, Tecoma stans*

rima flava, Palmea, Dasylirion whccJcrL
To the above list may also be added the box elder, Arizona

ash, and the Chinese sumach. A more uniform growth obtains*
however, when these seeds have been stratified than otherwise.
On account of the value of the pepper tree as an ornamental, nu-
merous attempts have been made to germinate quickly a good
percentage of the seeds, but thus far with only partial success.
On two occasions, remarkable results were obtained after the
seeds had been in hot water for one or two minutes and then
planted, but such results are not usually to be expected. A fair
stand of the plants may be secured if the seeds are collected in
July and planted immediately; or the second crop of seeds may be
gathered in the fall, stored in dry or slightly moistened sand
during the winter months* and planted the following spring.
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Keeping seeds: In conclusion, a few words may be in order
concerning the collecting and storing of seeds. Too much care
cannot be exercised in gathering good seeds, otherwise one may
discover too late that a large percentage of the seeds gathered of
some desirable species is infertile, and would not grow under any
conditions. This is commonly true of the ash and box elder.
The safe-keeping of seeds like the paloverde, acacia, and mes-
quite from insect ravages is no small problem. If stored in bags
for only a few months, they are quite likely to be badly eaten,
unless fumigated from time to time with carbon bisulphide. Such
seeds may be kept in dry sand almost indefinitely if in good con-
dition when stored. Also, other seeds that are to be kept for some
time, as is often necessary, should be stored in dry sand in boxes,
or other tight receptacles, away from moisture and vermin. On
account of the time required to separate the seeds from the sand,
at least the smaller seeds should be enclosed in cloth bags before
storing. J. J. TUORNBER.

POTATO GUI/TURK.

No. 51, JANUARY 25, 1904.

About six years ago it was suggested to the writer by one
of the prominent farmers of the valley, that one very important
crop with which experiments should be made was potatoes*
With this suggestion in mind, experiments were begun and have
been continued on a larger or smaller scale until the present.
The past season a little over ir,ooo pounds were grown upon two
acres, in accordance with methods that have proven best for po-
tato culture, and it is now thought that the experiments have
been carried far enough to warrant the issuance of a Timely Hint
upon the subject,

One of the chief difficulties in growing potatoes is the avoid-
ance of the frosts of winter and the heat of summer in their cul-
ture. Being sensitive to both heat and cold, they must be grown
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between the times of injurious frosts and severe heat. The part
of the yeat when these conditions exist not being great, care
needs to be exercised that the crop is planted at just the right
time, and brought to maturity at the right time. The most fa-
vorable time for their growth is between the frosts of March and
the heat of June, the growth of another crop being possible be-
tween the heat of August and the frosts of November and Decem-
ber.

The soil and its preparation: For the successful culture of
potatoes, a loam soil is essential, neither too heavy nor too light.
A light soil, however, is preferable to a very heavy one, potato
culture in the adobe soils being somewhat difficult. If, during
the season previous to planting, a heavy coat of stable manure is
applied, or a crop of green growth plowed under, the soil will be
much improved thereby. During the month or two previous to
planting, the soil should be wet to a depth of several feet. Just
before planting, it should be plowed as deep as practicable, and
thoroughly harrowed. It is important that before the field is
planted it be made as even as possible that the irrigation of it
later may be satisfactory,

Time and method of planting: As already stated, potatoes
can be grown only bet ween the injurious frosts and the severe heat
of the year. In. the spring they must be planted at such a time that
they will not be too far along when the frosts that are liable to
cotne about the middle of March occur. If planted during Jan-
uary they are liable to come up during February, and be injured
during March; and if planted during March they do not get
started soon enough to make a full growth before the heat of
June. The most favorable time for planting them in the Salt
River Valley is during the early part of February, Potatoes
planted after the first few days of February have not been injured
by frosts during the past five years. At Yuma they are planted
a little earlier, and in the upper Gila a little later*

As there are yet few potato-planting machines in Arizona,
the seed is planted in furrows made with a plow. For receiving
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the seed, furrows should be run in the direction the field irrigates
best, the most advantageous slope being about two or three
inches to the hundred feet. These furrows should be made about
30 inches apart, this distance being, under most circumstances,
the most desirable one for irrigation. The furrows may be made
either with a turning plow or a shovel plow, and should be three
to four inches deep. The seed should be dropped 12 to 15 inches
apart and then may be covered by throwing a furrow upon it
with a turning plow. One method we have used at the farm is
to have several droppers who follow the furrowing plow, and
then cover the seed by the return trip of the team. Another
method is to furrow part or all of the field before beginning to
drop, and then cover the seed as fast as it is dropped. In either
case, the field should be harrowed nearly level as soon as the
planting is done. The seed should be left covered a little deeper
if planted during cold weather than if planted during warm
weather If the ridges over the seed are not entirely harrowed
down at first, the field should be harrowed entirely level later.
Care should be taken that the furrows do not dry out while open,
for if so, the field will need immediate irrigation, it being impor-
tant that the seed be left in moist soil.

Irrigation and cultivation: If irrigating water is abundant
it is often advisable to furrow the field soon after planting, and
thoroughly irrigate it, again harrowing it level. It will then
need no further irrigation until after the potatoes are up. It is
of advantage to the crop to harrow the field again just as the po-
tatoes *are coming up, especially if rain has occurred in the mean-
time, or the weeds are appearing. By this method the field is
left in excellent shape for the subsequent growth, of the crop.
Soon after the plants are of sufficient size to make it possible to
follow the rows, the field should be furrowed and irrigated. In
irrigating them, a small stream should be turned into each fur-
row and let run until the soil is thoroughly moistened from fur-
row to furrow. The turning of large streams through the fur-
rows, to run for a short time, will not accomplish this purpose
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satisfactorily, especially if the furrows have considerable slope.
As soon as the soil is sufficiently dry the furrows should "be culti-
vated down. The number of times that the crop will need irri-
gation afterwards will depend very much upon the soil and
the weather. At no time should the soil be permitted to become
dry or baked. This will check the growth of the plants and ma-
terially reduce the crop. By irrigation and cultivation they
should be kept growing as rapidly as possible, that all the favor-
able weather may be improved. Usually three or four irrigations
are necessary, the last one being when the tubers are nearly full
grown.

Marketing the crop- Tubers ordinarily begin forming in
Southern Arizona by the latter part of April and by the middle
of May are usually large enough for table use. As the warm
weather of the latter part of May and June comes, the growth of
the tops and tubers is checked, and the tubers begin maturing,
the latter usually reaching their full size early in June. They
may be marketed any time during the latter part of May or the
early part of June. Tubers not quite fully matured are quite as
good for table use, and keep longer than those that have fully
matured. As soon as matured they begin deteriorating in the
ground, and decay rapidly after being dug; consequently it is im-
portant that careful attention be given them, and they be removed
from the ground at the proper time.

The fall crop: As potatoes do not keep well through the
summer, it is somewhat difficult to preserve from the spring crop
seed for the fall one. However, by selecting the smaller tubers
and keeping them spread out in an airy place where it is as cool
as practicable, some seed can be thus preserved and some potatoes
grown during the fall. The seed is left uncut and planted in the
manner previously described, during the latter part of August or
the early part of September. Instead, however, of harrowing the
furrows down after planting, they are left open for the purpose of
irrigation. After irrigation the furrows may be either harrowed
or cultivated down, and the field left until the plants come tip, or
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the furrows may be left open for subsequent irrigation, this de-
pending on the soil and the length of time that will probably
elapse before another irrigation will be necessary. After the
plants are up the field should be again irrigated, and irrigation
be repeated sufficiently often to keep the soil thoroughly moist-
ened Tubers are produced during November, but do not us-
ually have time to come to full maturity before the tops are killed
by the frosts of late autumn.

Seed and varieties: The fall crop being both very light
and insufficiently matured, none of it is ordinarily saved for seed.
Nearly all the seed used for winter planting comes from the Pa-
cific coast. Attempts have been made at the farm to preserve
seed from season to season, but without satisfactory results. At-
tempts have also been made to interest growers in neighboring
valleys in producing seed for the warmer valleys, but the local de-
mand near the former is so great that these attempts have met
with no better success. Since the season is too short for late
varieties to have time to mature, only the earliest ones are grown.
The varieties that have proven the best at the Station farm are
Early Rose, Triumph and Burpee, the best of the three being the
last mentioned. Early Rose seed is shipped in each year from
the coast, and can be easily procured. During recent years some
Triumph seed has been available for planting, this variety being
a little earlier than the Early Rose, and being in other respects
somewhat better. The Burpee, which has proven the most de-
sirable variety for planting, is not shipped in from the coast for
seed, and can be procured only from the Burpee seed house at
Philadelphia, or from some other eastern point. This makes the
seed of this variety very expensive, and its culture hardly prac-
ticable here. Under the circumstances, the best procedxire is,
ordinarily, to plant partly Early Rose and partly Triumph,

A. J.



SINGED CACTI AS A FORAGE. 

No. 52, MAY 4· 1904· 

During those periods of prolonged drouth, to which the 
Southwest is liable, range cattle frequently browse as a last re
sort upon the various species of cacti common to the region. Tbe 
Experiment Station has begun a series of experiments concerning 
the utility of thi'> da~s of fMage ill tiding o\"er thes~ hard times. 

FIII".~. Slllll"elnll III~ (bolln CQ. , .. 1,i.1,,) willi a ""at I'urll~r. Tbe If"""lln~ torch nail'. 
i8 uot vbible 1~ the bril/"ilt ~p"llll"ht. 

By meatls of a Beever and Hindes prickly pear burner, the spines 
of abont three hnndred plants of our commoner species of cacti, 
including prickly pears, cbollas. etc., were singed off, the singe
ing being done at intervals for about tell days. In order tbat the 
range cattle might be. given opportunity to eat these siuged cae-
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tus plants, which fact was tbe important thing to know, alld also 
011 account of the larger number of species tbat could be included 
ill tbe test, the singeing was done in a weU-known cactus area 
about six miles east of Tucsou. 

The prickly pear bUTller used is cOllstructed on the principle 
of the plumber's gasoline torch, costing about eighteen dollars. 
II! addition to the directions which accompany the burner, and 
which should be closely foHowed, it must be seen that 011 joints 
are absolutely tii,:ht, and to iusure this all flilllsy p:I1'er wa~hers 

should be replaced with permanent, well·fitting, leather ones. 
Also, iu use the tank should be suspended from the shoulder ill 
such a way that the end which supplies the gasoline to the burner 
is always down. As a matter of economy, it will be foulld desir
able to maintain a good pressure of air in the tank, and to a,·oid 
using the burner ill a brisk or even moderate breeze, since one. 
third more gasoline is required. 
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To be accurate, it should be stated that previous to this
singeing experiment, cattle had browsed considerably upon the
cactus shrubs, especially upon their less spiny fruits as was evi-
dent from the appearance of the droppings. The first fifty plants
that were singed were literally devoured by the stock, the prickly
pears being eaten nearly to the level of the ground, while only
the trunks and woody branches of the chollas remained. As the
work was continued from day to day, it was evident that the
stock were feeding entirely upon the singed plants, and that they
readily distinguished them from the unsinged ones. This singe-
ing and close browsing of the cactaceous plants, if continued,
would surely result in their final destruction which would add
more distress to what already exists, so that in general not more
than one-half of the plant should be singed, leaving the remain-
ing half to restore the growth singed, and utilized by cattle.

Conservative estimates indicate that from 7,000 to 11,000
pounds of cactus forage can be prepared daily in this way at a
cost of two dollars and forty cents, which represents eight gallons
of gasoline at thirty cents a gallon. The amount of water in this
forage as determined in the Experiment Station chemical labora-
tory is approximately 75 to 80 per cent, leaving 20 to 25 per cent
or 1600 to 2500 pounds of solid matter for the day's work. In
the above estimate no account has been taken of the possible ex*
pense of one extra man to operate the burner, since ordinarily
this work can be done with the paid help already at hand. The
relative value of this class of forage is as yet in question. The
expense and trouble of burning, however, will be amply justified,
if range stock can be successfully carried over periods of extreme
shortage. The large amount of water in this forage is of no
small value to thirsty, starving cattle, doubtless enabling them to
feed much farther from their watering places than they could
otherwise do,

The following statement of analyses of cactus stems and
fruit, made in the chemical laboratory, with similar figures for
alfalfa and grama grass, is of interest in connection with the cjiies*
ion of the value of cactus forage.
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The ash content of these cacti is high, suggesting an explan

ation of the purgath'e effect of this forage upon cattle. Fiber, of 
no nutrith'e value, is low. Nitrogen-free extract, not of the 
highest food value, as a whole, is present in high average amount. 
Protein, i11 all but one instance, is somewhat more than half that 
contained in a sample of alfalfa hay, and about the same as that 
in grama grass (B. oiigosfacll)'a), a typical range grass. Ether 
extract, cOlltaining fats and oils, is especially high in the fruits 
of the cho11a and tasajo cacti, and suggests a reason f(lr the 
eagerness with which cattle consume these fruits. The dry fruits 
indeed grind up into a noticeably oily meal, of pleasing aroma 
and slightly add taste-a manifestly palatable and nutritious 
forage. 

The real value of the stems of the cho11a, prickly pear and 
other cacti for forage, is not fully determined. The consensus of 
opinion among feeders in Australia and Texas seems to be that 
prickly pear maintains life, but does not fatten animals. The 
subject is one properly to be investigated, especially in view of 
the interest in forage cacti current at the present time. 

J. J. 'tHORNBltR. 



PICKLING OLIVES FOR HOME USE.

No. 53, OCTOBER i, 1904.
The growing of olives in Arizona has passed the experi-

mental stage. It has been demonstrated that the olive is a
valuable tree for the semi-arid conditions existing in Arizona,
especially in the southern section. Being of a drouth re-
sisting nature, which is particularly true of some varieties, it can
withstand much abuse and neglect, yet, like most drouth resist-
ing plants, readily and splendidly responds to good treatment,
abundance of water and culture. While some varieties are
characterized by low growing, spreading bush-like forms, yet a
few, especially the Mission, for instance, are of considerable
importance as shade trees for lawns and gardens. Some trees
of the Mission variety, on the University campus, which are now
nine years old, are about thirty inches in circumference, and
eighteen to twenty feet high, and afford quite a respectable
shade. These trees, too, have not had the best of care, some-
times unavoidably suffering from a lack of water.

The olive is an exceedingly valuable article of human food;
both the fruit when properly pickled and the oil which may be
expressed from the fruit, being articles of commerce highly
prized among civilized people since very ancient times. Its
value as an evergreen lawn tree, the value of its fruit, and its
drouth resisting character have led many people in Arizona to
add a few trees to their lawns, and from these people the Station
has frequently received requests for information concerning the
preparation of the fruit for use as food. It was to supply this
information that the writer, the past season, undertook some
experiments for the purpose of testing a method of pickling olives
that might be successfully applied in a small way by persons, as
above stated, who have but a few trees, and but a few gallons of
fruit to deal with. The prime requisites of such a method are
that it should require a minimum of time and should utilize such
handy utensils and materials as are usually to be found in every
home.
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Experiments were conducted with several varieties of olives,
both ripe and green, and several methods of treatment. All of
the experiments were interesting, yet in a paper of this char-
acter it is deemed wise to give only the conclusions arrived at by
our work, rather than a detailed statement which may be given
in a subsequent publication. The two varieties which yielded
the best products were the Mission and the Manzanillo. Both bear
very large fruit. The Mission holds its color well while being
pickled, and with reasonable care in the extracting process,
yields a product which is firm and of good flavor. The Man-
zanillo is superior to the Mission in flavor, but the fruit is of a
finer texture and is prone to soften during treatment, nor is the
color of the finished product SQ good as the Mission.

The Mission seems to be very well adapted for lawn and
garden planting in Arizona; for while it is with us a very shy
bearer, yet its large fruit, vigorous growth, and the unusually
large size frequently attained by the tree, make it very desirable
for such purposes.

The fruit of the olive, either green or ripe, has a disagreeable,
bitter taste, which is due to the presence of a vegetable princi-
ple known as "oliviF1 and before the fruit can become an
acceptable article of food, the bitter principle must be removed.
The old method practiced prior to the past century and which is
still used to some extent in Southern Italy, is to place the fruit
in bags in a stream of running water. By a process of leaching
the bitter substance is thus removed, and the fruit is ready for
the brine. This method, in addition to requiring from three to
six weeks for the leaching, requires exceedingly pure water for
the process, and even then the olives are very liable to be ruined
by mould and bacteria. It is, therefore, quite impracticable in
this country. The method now generally used is to neutralize
the olivil with weak soda or potash solution, afterwards remov-
ing the excess of alkali with pure water. This is the treatment
now generally used on a large scale for processing olives. The
soda and potash alkalies which are used are obtainable as com- •
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mercial articles under the name of soda lye and potash lye. Of
the several methods tried, using different amounts of both potash
and soda lye, the one which gave uniformly the best results, was
a combination of soda lye, lime, and salt. The object of the
soda as before stated, is to neutralize the bitter principle; the
lime fixes the color, as the use of soda alone causes the fruit to
turn yellow; while the salt hardens the fruit, which has a
tendency to soften when treated with lye, especially when the
treatment is carried too far.

The method of procedure is as follows: The fruit either
green or ripe is carefully picked into pails about one-third full of
water in order to prevent bruising. This is essential as bruised
fruit will swell during the lye process and will spoil. The fruit
should also be sorted as it is desirable to have each lot of fruit of
nearly uniform size and condition of ripeness, for the lye attacks
the ripe fruit more rapidly than the green, consequently the ripe
and small fruit would be finished, while the large or green fruit
would still be bitter. The fruit is then placed in stone jars,
observing the same precautions in regard to bruising. Wooden
kegs and pails may be used but they are much more difficult to
keep clean and when once impregnated with the mould which
causes so much trouble, are very difficult to sterilize. The
water should be drained off and a solution prepared as follows
poured over the fruit: To each gallon of water add 2 ounces of
soda lye, i ounce of lime, and i ounce of common salt Stir
thoroughly and let stand for one hour, when it is ready for use,
The water for making this solution should be boiled and cooled,
thus retarding the growth of the mould which is likely to give
trouble. The solution should cover the fruit about two inches
and should any of the fruit float, it is necessary to cover with a
board and weight. The time of the lye treatment varies from
three to seven days according to the variety, size and ripeness of
the fruit. The solution should be examined daily, and should
the sleek, soapy feeling peculiar to lye disappear, it indicates tbat
the solution is exhausted* The old solution should, therefore.
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be poured off and new solution added. It should also be changed
at once should any scum or mould appear. The fruit should be
frequently examined, always sampling the largest olives by cut-
ting away a portion with a sharp knife. The progress of the lye
towards the interior of the fruit is plainly marked by a distinct
dark ring. When the ring has reached almost, but not quite
to the pit, it is time to remove the lye and commence the wash-
ing. The lye should be poured off and water added. Fresh
water should be added morning and night. The wash water
should also, if possible, be boiled, for at this stage the olives are
an excellent host for the development of mould. The same pre-
cautions as above should be observed to keep the olives under
water, and the vessels during extraction, washing and salting
should be kept closely covered. Depending upon the condition
of the fruit, the washing requires from four to seven days to re-
move all traces of the alkali. This can be determined largely
by the taste, for as long as any lye remains in the fruit it has a
peculiar, hot taste. After most of the lye has been removed,
should the olives still be bitter, they may again be treated with
the lye solution. If the lye is allowed to act too long, however,
the flavor is injured, and the fruit quickly 'softens and spoils.
The treatment should be carried just far enough to neutralize
all of the bitter principle and no further. Experience and fre-
quent testing are the only methods of determining this. To be
absolutely sure that all lye is removed, which is necessary, the
fruit should be tested with small bits of red litmus paper. To
make the test, a half dozen of the largest olives are broken open
and the paper pressed against the pits. The paper will turn
blue if only a trace of the lye remains, and should such be the
case, the washing should be continued until the paper gives no
reaction*

When free from lye the olives are then ready for salting. A
brine should be made containing 2 ounces of common salt to the
gallon of water. The solution should be thoroughly boiled and
cooled and. poured over the olives* The next day the 2 ounce
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solution should be removed and a solution containing 4 ounces
of salt should be used. If the stronger solution is used to begin
with, the olives will shrivel. The fruit should next be treated
with an 8 ounce brine, and if intended to keep for some time,
finally with a brine cpntaining 14 ounces of salt to the gallon.
A fourteen ounce brine, however, makes the olives too salty to
be used without a slight soaking.

A better method of keeping the finished products is to pro-
cess the olives after adding the 8 ounce brine. For this purpose
I used Mason fruit jars and a large tin wash boiler, thoroughly
cleaned. The jars were filled with olives and brine, rubbers
and covers lightly screwed on and the jars placed in water
heated to 175 degrees Fahrenheit for thirty minutes. Jars were
then removed and covers quickly tightened. By this process
the flavor of the olive is not injured, and if properly done the
fruit will keep at least several months without deteriorating.

W. W. SKINNER.

PEAR CULTURE.

No, 54, JANUARY 30, 1905.

No fruit is more easily grown in Arizona than the pear.
The tree is little affected by the heat of the region, and the blos-
soms are seldom injured by frost; it is free from diseases or insect
pests, bears more regularly than any other fruit, ripens good fruit
through a longer season, and is longer-lived that* any other.
The shipping of this fruit may never become especially profitable;
but for the local market, and for home use it is the fruit of the
region. When its value as food, whether eaten raw, stewed or
baked, is fully appreciated, the trees will be set more extensively,
and the fruit will be used more freely. The fact that the differ-
ent varieties furnish good fresh fruit from early August to the
end of January makes the pear especially adapted to family use.
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The principal defects that the pear has in this .egion is the
development of hard ' 'knots" that are embedded in the flesh and
become more pronounced as the fruit matures. The different
varieties vary in the extent to which they are subject to this fault,
some being rendered nearly or quite worthless by their presence,
while a large number are free from them.

As most pears become thoroughly mellow only after being
removed from the trees, some difficulty is experienced in getting
them into a marketable condition without letting them decay.
The weather is so warm during much of the pea ason that all
of the injured fruit decays very rapidly. If, however, care be
taken not to pick the fruit until it is thoroughly mature, and to
handle it very carefully, much difficulty may be avoided. Vari-
eties differ very much in the length of time required for mellow-
ing after being picked, and in the perishableness of the fruit,
some quickly becoming ready for eating, with little loss, and
others mellowing so slowly that a large percentage decays before
they become palatable.

In considering the merits of varieties of pears that a grower
contemplates setting, several factors need to be taken Into con-
sideration In this region — productiveness, regularity of bearing,
time of ripening, freedom from "knots, "perishableness, and quality
of fruit. If the pears are to be grown for market, external ap-
pearance must also be given due weight Some varieties bear
well, but the fruit Is unfit tor food, while other varieties produce
good fruit, but in too small quantities.

In southern Arizona pear trees do best when set during Feb-
ruary; and In other parts of the Territory they should be set later.
In so dry a climate the stems are apt to dry out and start slowly
If set out too early, thus being exposed to the atmosphere before
the season of rapid growth begins. When set, the stems should
be cut to a stub twelve to fifteen inches high, the roots thorough-
ly pruned and the young trees set in the soil with the roots as
neatly as possible the same distance below the surface as they were
In the nursery. They should be Irrigated soon after setting and
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given water frequently enough during the summer to keep them
growing thriftily. In fact there is little danger of irrigating them
too much the first season.

The second season the young trees should be pruned to three
prong-like shoots that should come off from the stub the first
summer. These first limbs should be left only twelve to fifteen
inches long. Frequent irrigation is still necessary in order to
secure good growth, but less frequent application of water is
needed than the first season. After the second season the trees
need less and less water during the summer.

In Southern Arizona pears begin ripening in June. The
first to mature its fruit at the Station farm is the Madeline, but
in this section the quality is hardly good enough to warrant
setting it for family use, and it is too perishable for shipping far.
A few other varieties ripen during June, but none can be espec-
ially recommended. No varieties tested at the Station Farm
ripen during July, but during August a large number of varieties
come to maturity. One of the first and best is the1 old standard
variety, Clapp's favorite. It bears regularly and heavily, and
the quality is good. It usually begins ripening about the mid-
dle of August and continues in season for a week or two. It
ripens well but is liable to rot from the core outwards. Another
good variety ripening about the same time is the Flemish Beauty
but its merits are apparent only after the fruit has been off the
tree some time. One of the best pears that ripens during the
latter part of August is the Howell, but for market purposes the
Le Conte is best. Its season is from the latter part of August
to the middle of September. It is smooth, free from * 'knots,"
and mellows well off the tree. The flesh is somewhat coarse
but the quality is good. The tree is very vigorous and prolific,
the foliage being heavy and of a deep green color.

The Anjou follows the I^e Conte, its season being from the
early part of September to about the twentieth. It is some-
what subject to "knots," but on the whole the quality is good,
the flesh being fine grained and juicy.
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The Seckel ripens during the latter part of September, and is
one of the most desirable varieties for home use. It is most too
small for market, but the flavor is so exquisite that it is highly
prized.

During the early part of October the well-known Bartlett
begins to ripen, and will supply the table for several weeks. It
is somewhat subject to ' 'knots*' in Southern Arizona, but is such
an excellent variety that it will naturally have a place in every
orchard.

During the latter part of October the Beurre Bosc becomes
mellow, if picked from the tree. This is a good-sized russet-
colored pear of most excellent quality, one of the best of the
autumn pears. The trees at the Staticn Farm are comparatively
small, and have not yet borne heavily, but in other regions it is
a very productive variety.

The Josephine and the Noveau Poteau ripen during Novem-
ber, the former during the early part, and the latter mellowing
so unevenly as to furnish fruit for dessert through the month.
The Josephine is a very watery pear, while the Noveau Poteau,
before being cooked, is quite dry and mealy. Both are very
sweet. The Noveau Poteau is a most excellent pear for baking,
becoming deliciously juicy under the influence of heat.

During December the popular variety, Winter Nelis, gradu-
ally mellows, furnishing fruit for the table throughout the month.
Tt is one of the most desirable varieties for the orchard, bearing
regularly, and producing fruit of the finest quality.

The Patrick Barry mellows during January, and may be kept
longer under favorable circumstances. The tree is very prolific,
and the quality of the fruit is good.

The widely-cultivated KeifTer's Hybrid has not proven satis-
factory in this region, producing heavy crops of fine looking
fruit that never becomes edible.

AI<FR$D J.
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