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Walnut Culture in Arizona

By J. J. Thornber

INTRODUCTION

During the last eighteen months there has been considerable
inquiry relative to growing English walnuts in Arizona. This inter-
est was awakened primarily through some work done by Mr. C. R.
Biedermati, Garces, Arizona, in grafting French and English walnuts
•successfully on Arizona walnut stock, and in growing nuts from
trees so grafted within three years* time. The trees grafted are
growing in Carr Canyon in the Huachuca Mountains, and range ia
size from seedlings a few inches high to trees several inches in diam-
eter and perhaps 15 or 20 years old. Mr. Biederman has been
able to get as high as 90 percent of the grafts to take, and with skillful
manipulation can graft successfully during most of the growing sea-
son. In August, 1914, he succeeded in grafting nearly mature wood
of the season's growth on similar wood. After some correspondence
relating to native and English walnuts in Arizona, the writer met Mr.
Biederman in January 1914, and was favorably impressed with his
success in grafting and with the prospects of growing walnuts in our
mountain canyons. I/ast August a short visit was made to Mr.
Biederman's home in the Huachuca Mountains where he has a con-
siderable number of French and German walnuts grafted on native
walnut stock. Mr. Biederman gave a demonstration of his method
of grafting and laid particular stress on the care he exercised in this
work. He has expressed a desire to have this method of grafting
published so that it may be available for persons interested in walnut
growing in Arizona, and he believes it will be practicable to graft
over the native walnut trees so abundant in many mountain canyons
in Arizona with French and English walnuts and get good returns
with rather small expenditure. He believes, also, that walnuts can
"be grown iti some of our valleys.

Mr. R. A. Smith, Safford, Arizona, has also grafted the English
walnut on the Arizona stock with excellent results. He uses the
cleft method of grafting and gets from 10 to 40 percent of the grafts
to take, the number varying somewhat with the season. Mr, Smitli

> .amoapig tfce first persons to graft English walnuts on the native
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Arizona stock, which'he did at least twenty years ago. Some of these
trees are now 15 inches or more in diameter and perhaps 40 feet tall
and they have been bearing for 16 or 17 years with but one complete
failure. He has also grafted small lots of trees since then with equally
good results. Mr. Smith's work is of especial significance since after
twenty years' growth his trees are healthy and bearing well.

It is due in large measure to the desire of these two gentlemen*
to be of benefit to southwestern planters and nut-growers that this
publication appears from the Experiment Station. The writer's chief
concern has been to present the facts in a clear manner, to describe
minutely the methods of grafting used by Mr. Biederman and Mr.
Smith, and to offer such timely suggestions concerning walnut grow-
ing in Arizona as appear well advised from experience gained with
this industry in California and other localities.

Acknowledgements are due Professor W. H. Lawrence for photo-
graphs illustrating in detail the Biederman system of grafting; to
Director Forbes for photographs of Mr. Smith's walnut trees, at
Safford; to Professor R. E. Smith, University of California, for in-
formation on walnut growing in California; and to Mr. J. C. Blumer
and others, who have contributed information for this publication.

WORK OF C. R. BIEDERMAN, GARCES, ARIZONA

Mr. C. R. Biederman has lived in Arizona for eighteen years and
in the western states for more than forty years. He is an entomolo-
gist by profession and has done much traveling and collecting, He
visited Arizona several times before finally settling here. Along with
the study of insects, naturally, he has been a careful student of plants*
Formerly he lived in Oregon where he planted the first commercial
orchard of French walnuts on the Rogue River and interested others
there in walnut culture. Some years ago he grafted, at his home m
Carr Canyon, in the Huachuca Mountains, a plum scion on one of
the native cherry trees. Though the tree grew and bore well for a
time, the union was not a good one and after some years the grafted
part broke off under a heavy load of fruit. He has grafted five
varieties of grapes on wild Arizona stock. One of these, a variety
of American grape resembling the Concord, was grafted two years
ago, and last summer without cultivation or irrigation it produced
a heavy crop of grapes of most excellent quality. Mr. Biederman
states that the grapes changed greatly in quality after being grafted
on the native wild grape.
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Mr. Biederman began grafting walnuts in Arizona in 1903, as he
had an abundance of native walnut trees on his homestead in the
Huachuca Mountains He grafted according to methods used in
California and Oregon and during three years' work met with no suc-
cess. He then began a careful study of walnut grafting, particularly
with reference to the failure of the grafts to grow. In this he gathered
literature from various sources and corresponded with leading walnut
growers in this country and Europe. He says, however, he received
very little helpful information in this way. He concluded, among
other things, that with the ordinary method of grafting English wal-
nuts, the cambium surface was insufficient to supply enough sap to
keep the scion alive and enable it to begin growth. Also, that the un-
ions were often imperfect and moreover the cambium surfaces were
commonly pushed apart by the swelling of the wood and pith of the
scarf or diagonal cut of the scion.

As a result of this study he gradually worked out a successful
method of grafting under our conditions. This consists, first, in
exposing a relatively large cambium surface on the scion so as to
insure contact at many points with the cambium surface of the stock;
second, in hollowing out some of the pith and wood of the scarf or
diagonal cut of the scion to prevent this from swelling and pushing
the cambium surfaces apart, and also to enable the cambium sur-
faces of scion and stock to lie closely together, and, third, to make|
the surfaces fit closely together by the use of a small plane. In ad-
dition to this he exercises extreme care in selecting and storing scions.
He is strictly sanitary in grafting and keeps all cut surfaces waxed
to prevent drying out. This, briefly, is the secret of Mr. Biederman's
success in grafting. His method is essentially different from that
recommended by other students of walnut grafting and he regards
it as new. For convenience, the writer has called this the " Bieder-
man bark graft."

In splice grafting, Mr. Biederman found that unless the diagonal
surfaces of both stock and scion were made concave, as described
further on, the wood cells would swell with the flow of sap and so
push the cambium surfaces apart. Likewise, he found that where
the wood was cut or lacerated as in cleft grafting, the percentage of
grafts that grew were generally small, and hence he abandoned this
method*

It is only within a few years that Mr. Biederman has been able
to graft walnut^ satisfactorily, and during this time he has gjrasfted
over a thousand Dative trees at his home in Carr Canyon with more
than a dozep varieties of French and German walnuts, represented bf
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the following varieties: Hall, Franquette, Improved California
Franquette, Mayette, Parisienne, Praeparturiens, German Giant,
German Delicatessen, Kerr Franquette, Chaberte, Vourey, Vroo-
jtnan, Virginia blue nut. He is continually adding other varieties
to this list. Naturally, some of these have made better growth than
others, although when the writer saw them last summer nearly all
appeared to be doing well. Some of the larger trees that had been
grafted three years on stocks 4 or 5 inches in diameter were 15 feet
tall or more, and had a spread of limb of 10 or 12 feet. A few of them
had nuts on, though Mr. Biederman had picked most of these off
to encourage the growth of scion wood. Everything indicated that
these trees were making a healthy and vigorous growth.

The altitude at Mr. Biederman's home is about 5600 feet and the
•summeir temperatures seldom rise above 90 or 92 degrees F, The
aridity is algo less than at lower altitudes. By virtue of the cool sum-
mers, it is possible to graft late in the season with Mr. Biederman's
-system, the scions in the meantime being kept dormant. At lower
altitudes, however, with relatively high summer temperatures this
will not be possible; on the other hand, the work can be started earlier
in the season. The conditions of tree growth do not appear as favor-
able in Carr Canyon as in similar canyons in these and other moun-
tains. The soil is filled with boulders and appears scant in many
places, though the depth may te considerable. For years past most
of the water has been taken out of this canyon by the Huachuca
Water Company for use in the town of Tombstone, and consequently
the native vegetation is not so abundant as it might be. There is
still sufficient underflow, however, to supply such deep-rooted trees
as the walnut.

BIEDERMAN'S BARK GRAFT

Mr, Biederman's method of grafting consists, briefly, in insert-
ing a specially prepared scion of the ordinary size between the inner
fcark or cambium layer and the wood of the stock. The diameter
of the stock may vary from one-half inch to 10 or 12 inches in the
instance of large trees. Several scions, as many as eight, may be
inserted in the trunks or larger limbs of older trees. This method,
therefore, is well adapted to top working large native walnut trees
or even English walnut trees that are not satisfactory bearers,
For convenience in work, the grafting is done about five feet high*
though it can be done much higher up in the tree on the larger
tranches. With this method Mr, Biederman grafts successfully
any time after the stock has begun growth in the spring until
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He uses dormant scions as late as July and then begins in August
•with practically mature wood of the season's growth, though he has
not made a large number of grafts with the latter wood. Mr. Bieder-
man says that scions inserted after July 15 do not begin growth
ordinarily until the following spring, though the union is complete.

The grafting operation is as follows: The stock is first cut off
at the desired height at right angles, with a fine saw. This sawed
surface is smoothed off with a sharp knife so as to leave no torn
woody fibers or "fuzz." When the stock is of considerable age the
outer rough thickened bark is pared down carefully all around the
stem to the brown bark for a distance of about three inches from the
cut end; care must be taken not to expose live issue. This renders
the bark of the stock thinner and more pliable to work with, and
enables one to see any living buds in this bark. Beginning at the
top of the stock a vertical cut is made down the bark for about two
Inches where the bud is to be inserted, and this must not be made
-over a bud in the bark. A knife with a convex cutting edge which is
only moderately sharp is best for this as the wood beneath should not
be cut into or lacerated. A thin, steel bark separator, the body of
which has a slight curvature (See Fig. 3, No. 5) to correspond to
the curved surface of the stock is now pushed down carefully between
the cambium wood of the stock for a distance of about two inches
exactly under the vertical cut made in the bark. This separates the
bark from the wood without lacerating it rnd makes a place in the
stock for the insertion of the scion.

Immediately upon being cut the upper end of the scion is dipped
in melted grafting wax to prevent its drying out. The scarf is made
on the side opposite to the lowest bud at the lo wer end and diagonally
across the scion and is one and one-half to two inches long. This
scarf, or diagonal cut, has a pronounced curvature above and .its
lower part is long-tapered and very gradually comes to a blunt tip
at the end of the scion. The thin bark at the base of the scion on
the opposite side of the scarf is trimmed off with a short stroke of the
knife from below, downwards, thus exposing a quarter-inch or less
of the cambium at that point. Also a narrow strip of the cuticle
or thin bark along the two edges of the scarf is cut off, again exposing
more of the green cambium. The face of the scarf for its full length
is now made concave, without injuring the cambium in the least,
with a gouge or knife having a thin short blade which is abruptly
bent upwards aesr its tip. This work can be done with a fine, small
carver's gouge three-sixteenths to one-fourth of an inch wide, though

described is more convenient* This leaves
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the scarf decidedly concave and the exposed cambium surtaces of
the lower long-tapered end of the scion fit very snugly at many
points against the cambium surfaces of the stock. With the aid
of the bark separator already noted the scion is now inserted between
the cambium and wood of the stock and pushed down as far as it
will go, using some little force. About one-fourth to three-eights
of an inch of the upper end of the scarf is left exposed. The bark
at the top of this stock is often forced out a little with the insertion
of the scion, this is remedied by driving in a small, half-inch wire
flat-headed nail on each side of the vertical cut to hold the bark
against the stock and keep it tight against the scion. Immediately
after this all exposed cuts of the stock and scion are covered over
with melted wax. The longitudinal slit in the bark is filled with the
wax by stroking lengthwise and crosswise with the brush, but the
smaller triangular cavity on each side of the scion, between the bark
and wood of the stock is covered over with wax without allowing it
to fill up as this would hinder the growth of the scion. The cavity
behind the scion formed by the upper part of the scarf is also filled
with wax. If but one scion is to be inserted, the smooth flat surface
of the stock is thoroughly painted over with wax and also the outer
bark all around as far down as the vertical slit extends. If, however,,
more than one scion is to be inserted in the same stock, only that
part of the flat surface nearest the scion is coated over with wax and*
likewise, that part of the bark, the remaining scions being immediate-
ly inserted, after which the exposed surfaces are coated over with
wax These cut surfaces must be coated over with wax as soon as
the scions are inserted. After the scions have been inserted and the
parts covered over with wax as described, the graft is wrapped ten
or twelve times with soft cotton twine, this being cut in advance in-
suitable lengths. In wrapping, begin at the lowest point of the slit*
and at the middle of the twine, and wrap upwards. Wrap around the
stock beginning in front using both ends of the twine, cross the ends
behind the stock and pull until you know the twine is firmly set,
then come to the front and cross the twine and pull again, and
continue until the end. The twine is then tied double in front of the
scion, and the ends are cut off dosely with scissors in such a manner
as not to undo the knot. All parts including the twine and the sur-
faces already coated with wax are thoroughly coated with the melted
wax again, using the small brush as before. A liberal quantity of
the wax should be used. The first coating of wax OB the bark helps
materially in wrapping and tying* simce the string does mot relax
when pulled. For large trees Mr. BiedifW» a oodtt wtftcxift
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twine with about twenty fine strands and for small trees a similar
twine with ten or twelve fine strands.

After the tying and waxing is complete, a paper bag of suitable
size is tied securely over the end of the stock with the grafts. This
gives protection from rain and dessication, also sun and wind, and
prevents wild bees from carrying away the wax and grasshoppers from
eating the young growing buds of the scion or cutting the twine. The
bag need not be taken off until fall, but the top should be cut out
when scions have made a growth of four or five inches. About three
or four days after the grafting has been done one should untie the bags
and examine the wax for cracks, if found, these should be immediately
sealed over with more wax. The strings need not be cut until there
are young shoots growing out between them, usually in late summer.
After that they are cut at one point so as not to injure the union and
carefully unwrapped.

Mr. Biederman insists that the freshly cut surfaces of the sciori
be smooth and uniform and that they fit very closely against the sur-
faces of the stock; also, that they must not be allowed to dry out
when cut, or touched -with one's fingers at any time as they may be
contaminated. No prespiration must be allowed to come in contact
with the cut surfaces. Mr. Biederman's method of cutting the
scion is unique in that it exposes a considerable amount of cambium,
on t^ o surfaces, in front and behind, and also insures this coming in
contact at many points with the cambium surfaces of the stock. He
is very particular to keep knife blades and other cutting tools clean,
and sharp and to this end he takes along a small carrying case con-
taining knives for different uses, a hone, Washita slip stone, scissors*
saw, light tack hammer, gouges and other tools necessary for good,,
careful work. It has been thought well to illustrate and describe
these in some detail. He finds it very convenient to have in the field
a small portable table with a raised rim to keep the tools from falling:
off. It is needless to say that he is skillful in grafting and that he
uses every precaution to insure good work and to guard against the
cut surfaces becoming contaminated with foreign matter. This
explains in part at least the success that he meets with in walnut
grafting, which is recognised among horticulturists and nurserymen^
as a most difficult task,

THE SPUCE GRAFT

For this graft the scion should be of the same diameter as the
stock* this bei&g Determined in advance by comparison. The stock
In cat off with prtw«g Shears wtt^re it is to be grafted and then a
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'Smooth, uniform scarf or diagonal cut about one and one-half inches 
long, is made. from its lower front to its upper bat'k edge. The. tip 
-of the scion as cutis dipped in melted graIting wax already prepared, 
and its lower end is t'ul diagonally across exactly like that just de
scribed for the stock. A small iron block plane is now passed over 
both these scarfed surraces to COrrect them, and the inner wood of 
-each is hollowed out with the SUUle gouge used on the scion for the 

: 
I 2 

" 
;; 

.. u~ vi .. ", or 
~rart wn,pp~d 

bark graft. The wood here. 
however, is gouged out only to 
withUl oue-sixteenth inch of the 
cambium layer, or less exten
sively than in the case of the 
other scions. These two scarfs 
must be cut so much alike that 
wllen fitted together the cam
bium layer of the one lies closely 
at e.,rery point over the call1bium 
layer of the other. 

These scarls or diagonal 
surfaces, now made ready. are 
fitted closely together and held 
temporarily by two small pieces 
of bicycle tape, one of these be
ing fastened around 1.he stock 
and scion at lhe upper end of 
the diagonal cut and tbe other 
in like manner at. the lower end 
of this. Bicyde L.'l.pe for work 
like this is recommended. espe
cially for the beginner. A strip 
of the bark OIl the side away 
from the cut surface of bo1.h 
stock and scion is coated with 

melted grafling wax, using the small brush. This wax must not be 
.allowed to run in t.he cuts on either side. This waxed surface helps to 
hold the twine in place for wrapping, the twine for this being already 
<:ut in proper lengths. Tn wrapping, begin at the lower end of th" 
zraft and at the middle of t.he twine. Wrap the twille around the 
graft, using both ends, and cross these in front and then behind, 
pulling with sufficient force to luwe the string tight but not to strangle 
the circulation in the graft. It will require about 12 or 14 wraps 
around the graft and the last should be tied double after which the 
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ends of the twine are cut off closely with sharp scissors so as not to
loosen the knot. All parts are now carefully and thoroughly coated
over with melted grafting wax to prevent air or water from getting:
in, and then a paper bag is tied securely over the graft.

CARE OF SCIONS FOR GRAFTING

Mr. Biederman is very careful with scions he uses in grafting,,
since the work is sure to be a failure unless these are properly selected
and cared for. The scion wood is cut in lengths of 10 or 12 inches in
February, when entirely dormant, and the upper cut ends are immedi-
ately sealed over by being dipped in melted grafting wax. Boxes-
of suitable size are filled to a depth of about eight inches with moist
moss or clean moist sawdust and in these the lower ends of the scions
are inserted 3 or 4 inches, the scions being laid closely together in
rows in a slanting position. The packing material is kept uniformly
moist, but not wet, by the addition from time to time of small
amounts of clean water to which has been added one grain of salicylic
acid to each ten gallons of water. This prevents possible moulding:
and fermentation. Mice and other vermin must be kept away from
them. After being packed in this way, they are stored immediately"
in a cool, dry place where the temperature can be kept low and
uniform. Mr, Biederman stores scions in an ice cave in the moun-
tains near his home, and he is able to keep them in good condition.
for grafting until July. His altitude is about 5600 feet. He sug-
gests storing scions at lower altitudes in a large ice box or refrigerator
with an abundance of ice so as to keep the temperature at about
36° to 40° F.

The scions should be cut from sound mature wood of proper
size of one or two years* growth. This should be 3-16 to 1-3 of an
inch or so in diameter, round, and solid with little pith. The buds
should also be rotind and plump. Such wood is not forced watery
growth, not water sprouts. Mr. Biederman has had poor results
from shipping scion wood in from Germany, France, the eastern
states and California. At times it is of poor quality, and often it
has been overheated, fermented or dried out in transit. He says-
that where scion wood is shipped long distances, except where the
conditions have been very favorable, one cannot expect more than.
10 or 15 percent of the scions to grow. He recommends, therefore,
that each person grow hi$ oVn wood for scions. He finds that scions
of English and French walnuts grown in Arizona are far more cer-
tain to grow than tho$$ purchased away from home, and he suggests-



Bl.'llET!N if; 

that the longer they are grown here on the nati,'e slock, tht: more 
readily they 5;eern to grow when grafted. Mr. Biedennan suggest~ 
<utting scion wood where possible from old bearing walnut trees, 
since trees grown from such grafts bear earlier than those grown from 
'Scions cut from young trees. This fad is generally known to walnut 
grl)wers. ~Ir. Biedennan rej(:cts all wood for scions that is angular 

in ,rAltin,. Stt tut 101" detailed d...mption. 

<lr corrugated and that has a large pith and triangular buds. He 
uses great carc in iJandling the wood so as not to knock off the saOe5 
from the buds or otherwise injure them. 

BIEDERMAN METHOD 01' GRAfl'TING lLLUSTRAT£D 

In order to make the descriptions of ~Ir. Biederman's method 
of grafting entirely clear, cuts are included, together '\\;th short 
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descriptions of the tools, good and bad scion wood, how to cut scions
correctly, various sizes of stocks that may be grafted, and the differ-
ent steps in grafting.

Figure 2,—-I. This is a small Washita stone slip 3% inches
long. The two flat surfaces are slightly inclined and are used for
sharpening knife blades and the rounded surfaces for sharpening
the blades of gougers, 2 This is a fine saw with a blade 8 inches
long having 10 teeth to the inch. It is made by cutting a 16-inch
hack-saw blade in two, and is used for sawing off small limbs. 3
This is a small hone for putting a finishing edge on tools. It has fine
emory cloth glued on one side and leather on the opposite side. An
old razor hone will answer well. 4. This is a small iron block plane
3J4 inches long, with a straight cutting edge. It is used for truing
the diagonal surfaces of scarfs in splice grafting, and must be kept
very sharp. 5. This is a small hand-made, reverse plane, i. e.}
with the blade set to be drawn toward one's self, with a convex
cutting edge about % inch wide. It is to true the diagonal cut or
scarf in splice grafting on young trees, when the grafting is done near
the ground and the ordinary plane cannot be used. Mr. Biederman
says the beginner will not need this tool 6 This is a pair of pruning
shears, Kronk patent, both blades of which have cutting edges, one
of which is strongly concave. The device to hold the handles closed
was put on by Mr. Biederman.

Figure 3.—-L This is an I. X, L. Wostenholm, iron-handled
knife for cutting scions and whittling out the somewhat diagonal
cut or scarf at the lower end of the scion. This knife has been
ground to have a straight edge which is kept sharp. 2. This is a
similar knife with a slightly convex cutting edge for making the
vertical slit in the bark of the stock. This knife is kept only moder-
ately sharp as one must not cut in the wood below the cambium
layer of the bark. 3* This is another L X. L. Wostenholm knife
with the blade shortened to about 1 1-8 inches and abruptly curved
near its tip. The blade as changed is about Y*, inch wide and
the tipper thick part has been cut away. This tool is called a
gouge and is used for hollowing out the pith and part of the wood
of the diagonal cut of the scarf of the scion. 4. This is a similar tool,
hand-made, except that the curve in the blade is slightly greater.
This is used on somewhat larger scions. These gouges should be
kept very sharp. 5. This is a thin steel bark separator with a con-
cave blade about 5 inches long and 1-3 inch wide, the tip being
tapered to a blunt point. This tool is inserted immediately be-
neath the longitudinal slit in the stock to separate the bark and cam-
bium around the slit from the wood, for the insertion of the scion.
In Figure S» No* 1, it is shown in position as used. 6. This is a
carver's gouge with a blade 2}̂  inches long and 3-16 inch wide for
gouging out the p5th and wood of the diagonal surface or scarf of
sdooe. Both the blade and sharp cutting edge are convex. This
way h® tised in pfa<* of Nos* 3 atid 4, though it is less convenient.
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7. This is a pair of 6-inch scissors for cutling off the ends of the 
twine close up to the knot. 

Figure~. J. This lamp was mad~ by Mr. Biederman to keep 
the grafting wax melted and at the right temperature. 'rhe outer 
can is about G inches tall and .'l inches in diameter. It has a small 
hinged door below as shown in the cut. A small lamp, burning 
either kerosene or wood alcohol, the latter perferred, is set in tlte bot
tom of a small tin which is held in place witb damp!> soldered on 
the bottom of the larger outer tin. Some water is kept in the tin 
in whicb the lamp sits to keep the tc:mpcrature of the alcohol or kero
sene from getting too high. The lamp which Mr. Biederman uses is 

1 2 .J 
u 4 5 6 7 

f"l&".3., TO<Jl, ..... d by "Ir. BI,d"..man In J1a1ti"l"_ ,\1." ..... tu~ Photo by W. H. 
I ... wn: .. ~ 

a glass one takl:n fWIlI a package of cn:sulellt·, although a small 
alcohol lalllp that would not heat too much would answer well, 
At the top of the largt'r l'an a smaller one is fitted in aud this contains. 
the melted grafting wax This smalkr tin is 372 inches in diumete;r 
and 4 inches long. It is h£'ld in plnce on the larger can by a flange 
soldered all around. It is conrt'd with a tin lid haYing a circular 
opening and through this opl'lling the handlt: oi the small <;a,,11 brush 
extends. When 1101 in use the sash hru"h is ~uspended high cnougb 
50 as not to touch the bottom of the tin, thus preventing it fWIIl being 
damaged with hent. .-\ small nail is soldered to the side of the can 
and on thi5 the bru"h is hung. The brush u~ed is an ordinary 12 or 
5~8 inch chisel !;ash bru~h_ The lump is planncd to supply just 
enough heat to k(-l·p th(" wa); mcltC'd. It must nol be hot. A few 
small holes arc cut in the larger can on the sides near the top and 
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bottom for ytlltilation. DUrillK willdy days !>()IIH.' of tht~e are 
coyercd with small pitces of bicydt' tape as shown in the cut. 

Besides the abon', }.Ir. Biederman liSt'S a sm:dl "tiff handsaw 
about 14 im'hl's long with 'i teeth to the inch. fnr clltting (lIT trt'es-
2 to ]2 indll'S in diameter. The b[ad(' is ~harpuled l"sj"'l"l'i:.tlh· for 
cutting grtl'n wood. In (,tlttin~ \)IT largl'r limbs, ;'Ir. flil·derman 

Pig. 4 -La",1' ~-.ed b, ~t< llie,1.,.. .. ao;0 ... hUlI'. 

recommends, as in ordinal')' 
pruning, that the Cllt be 
madl: se\'eral iucht·s or u foot 
abo\'e where it i~ planlled to 
graft, the cut being made on 
the lower side of til(' limb, 
first, Olll',third to one-half 
way through, :lIld then t'OI11-
pktdy from the opposite 
side. Tht'stuhisthencutoff 
at thl: poiut where it is desirf.'d 
to graft. 'j'hiS prcyents the 
hark "plitting down the side of 
the tree. A light tack hummt'r 
is aho a m~t'essary part of 
the ("tjUiPI11CI1l. This is ust:'ct 
for driying tltt" small half 
inch wirt:', flat-headed nails 
in the hark of the stm'k to hold 
tills against the wood aftl'r 
the scion isin~crtl'd. Neititt'r 
of the!ic arc iIlU!itratcd. For d" ..... 'ptlon ...., lUI l'bnl" b,. W II. La .. ..,,,,,,,. 

The grafting wax: used by 11r. Riedcrm:ln is made according tl) 
the proportions given below, "he wax made from formula ~o. 1 
is u!;cd in the spring when the wcather h cool. and that aCl.."ordiug 
to formula No.2 is used in the SUIllUler when the wcaUter is wa.rmer. 
In making either of these waxes the ingredients are wciglu:d out and_ 
melted together slowly with constant stirring, They are applied 
with the brush as described above. 

Resin. 
Beeswax. 
Tallow. 

Formula Ko. 1 
5 parts 
2 parts 
1 part 

\:ormula. :\"0. 2 
Rt:'siu 
Beeswax. 
Tallow. 

5 parts 
2 parts 
1_~ part 
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Experience has shown that both of the grafting waxes used by 
Mr. BiedemHln will melt and run at lower altitudes duringholdays 
hence ('harcoal wax is recomnHwded for walnut grafting. This wax is 
much used in nut-grafting DOW and is made according to the foUow
ing formula: 

1 
l'I~. &.---e:<bo,..in. " .... i .... ~ n~1JOO ill Bied .... m ... bark ..... ft. Por f"rth ... 

duo:riptloO$ tee tut. Pb,,\o by W. U. La .. ~. 

Resin .... 
Recsw:\); 

5 lb. 
Ilh. 

Raw lillseed oil i pint 
Finely puherized charcoal } lb. 

Melt the resin and becswu'C together wilh a low !lamc, add the 
linseed oil with constant stirring, and gradually stir ill the finely 
l)owdered charcoal. 

Figure a.- -Shr)'Uill/r, opt'rJ.tivll.' ill grafting: 1. Steel bark sep
arator in position used to separate the tambium from the wood at 
the point just be-neath the n-rtil'J.( ~lit in the stock. 
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2. Scion inserted in the stock :md ready for the first waxing 
before the string is lied. The tip of the sciou was inserted behind 
the bark separator whell the latler was nearly withdrawn, thus avoid· 
ing damage to the bark of the scion. 

3. All cxpo5cd surfaces of the ~rarl han! been waxed. Tbe 
vertical slit has been filled with wax, likewise the cavity behind the 
scion; the small triangular cavity all each side of the scion between 
the;bark and the wood of the stock has been covered over, hut Dot 
filled with the grafting wax, and the bark of the stock as far down 

as the vertical slit \:xtl.!lHls has hl:cn ~'Ilated O\'er with wax. The 
graft has also been wrapped with soft ('(Itton twine, tltis beiDg begun 
from below, and the double tic has b('~'n made just over the scion 
at the top of the stock and the ends cut off closely with c;cissors. 

4. All parts of the graft, including the cotton twine, have again 
been waxed. The work ha:;; been done thoroughly and plenty of wax 
was used. 'fbe opef<ltion is complete. 

F~'gure 6.-1·ariolfs si~es of stocks that tIIa), be grafted with th, 
Bj'edBrt1lOti bark grafl. 1. Stock 3·8 of an inch in diameter. or 
but little larger than seion. This ean be done with small, perfect 
scions. 2. Stock 1·2 inch in diameter, the scion being about 1-3 
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of an inch in diameter. 3. Stock 7-8 inch in diameter. This is a
good size to graft. 4. Stock one inch in diameter. Two scions
are inserted. 5. Stock two inches in diameter and three scions
are inserted. In larger stocks Mr. Biederman would insert four to
eight scions. Note that the thick, rough bark of this stock was
pared down somewhat previous to making the vertical slits for the
insertion of the scions. Note the position of the scion when inserted
in the stock, and also how far they are inserted. Note also that the
tips of the scions are coated with wax.

Figure 7.—Good and bad scion wood and how to make scions: 1.
Wood unfit for use as scions. The pith center is large, the twig is
small and angular or corrugated, and the buds are triangular. This
is a forced, watery growth, or cut from water sprouts. 2. Sound
wood for scions. The pith is small, the body is firm and round, and
the buds are round and plump. This is maturer wood of slower
growth of old trees. 3. Backview of scion showing the narrow
scarified area along the edges of the cut. The thin corky layer is
removed with a sharp knife exposing the green cambium. 4. Side-
view of scion showing diagonal cut, slightly curved above and long
tapered below toward the lower end of the scion. 5. Front view
of scion showing diagonal cut or scarf, the surface of which is some-
what concave having some of the wood hollowed or gouged out
Note the fine appearance of the buds.

WORK OF R. A. SMITH SR., SAFFORD, ARIZONA

About twenty years ago, Mr, R. A. Smith, Sn, Safford, Arizona,
observed that seedling English walnut trees did not grow well in the
Upper Gila valley and expressed the opinion that if the trouble
were due to soil conditions or to the roots, they should succeed when
grafted on native walnut stock. Mr. Smith is a practical nursery-
man and has done much in his community along horticultural lines.
Following up this suggestion lie grafted several native seedling wal-
tiuts growing at his home with scions cut from seedling English walnuts
From this work he succeeded in growing three English walnut trees
which are now about twenty years old ("Mr. Smith is not absolutely
certain about the age) and which have produced fifteen or sixteen
crops of nuts with but one complete failure. These range from 12
to 15 inches in diameter and are from 35 to 40 feet tall. The scions
from which they grew were taken from different seedling plants, hence
the nuts are not uniform in size, though they are of good quality.
Mr. Smith has never estimated the yields of nuts, but he says that
the trees have generally borne well, so well that at times the limbs
have been weighted down under their load of nuts. When the writer
saw these trees recently they were in excellent condition and were in
full blossom. It may not be amiss to state that without consider-
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ing the yield of nuts. these trces would bc \"aluable for ornamental 
and shade purposes, in view of their size, splendid fonn, and handsome 
foliage. Their leaxes do not scald in summer, nor are the nuts 
injured by the heat. though the maximum summer temperatures 
Qccasionally reach 10;')" F. 

Mr. Smith has a few other walnut trees 7 or 8 years old that were 
grafted similarly to the ones abo\'C, They are about 6 inches in 
diameter and arc bearing well for their size. He also hus several 

• 

1 3 4 5 
l'Ii 7 - :">;" 1. 1>0<>< wood lor "";'m. :-;,,_ 2, 1<>0<1 .. 0<><1 IIH' """)D~. 

:">;,,~ • • l. I .".\ :,. "'~Ihu<l "I ~UU"'II"'~'''''. s." t •• t r ..... lull d~""';III"''' 
I'huh, hy IV. II L~""~B~( 

Fr('tlc11 walnuts Oll~ y('t:.r-old from a graft which maue a growth last 
year of (j to X feel with u diametN of about 11'2 illl'h~s near the base. 
These '\~re .1(rafted in nursery rows on olle y('ar-olrl Arizona sccdling 
MOck. It is C'f)mmOII for younl{ walnut trees in the Upper GiI~t valley 
to make this grnwth and ('\"l-Il when care is u ... ed to re"lnct irrigation 
in the lattlf purt of till' sca~on, they arc inclined to grow late in tlit! 
fall On thb act'ount, r-.lr. :-;mith find~ it bc~l during the first winter 
to wrap the trunks, the wood of which is ofll-n immature, to pre\'ent 
damage from sudden fn:(:zing and thawing. This damage appean 
to tx.- ){reatl'st on the soutll and west sides of the trees_ The soil 
when' these tn:(",; are growill.~ is d{'cp and of a fine loamy nature, and 
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generally speaking is characteristic of our better class of valley soils.
Mr. Smith has found no difficulty in growing the English walnut in
Arizona on the native stock; nevertheless he believes the French
varieties are better adapted to our conditions due to their flowering
later and being somewhat hardier, and in his later grafting he has
used scions of such varieties as the Franquette and Marquette.
From his long experience, he believes that English walnuts can be
grown successfully in the Upper Gila valley, but thinks that the crop
may be damaged somewhat from time to time, on account of occasion-
al September rains when the nuts are ripening.

The method of grafting used by Mr. Smith may be described
as follows: In the spring, as the native walnut trees are beginning-
growth, the moist soil is removed from the base of the seedling tree
for a depth of 5 or 6 inches and the stem or trunk is cut off 2 or &
inches below the surface of the ground with a fine saw or a pair of
stout long-handled pruning shears, both blades of which are equally
sharp so as to cut clean without crushing the bark. Often in making
this cut, a few of the surface rootlets are removed with the stem or
trunk. The cut surface, thus exposed, is split down slightly to one
side of the pith for a distance of about two inches with a clean sharp
knife and in this cleft is pushed a small wedge to hold the two pieces
apart, The scion, already selected from healthy twigs 1-3 inch or
less in diameter, is cut to contain two or three buds, one of which may
be the tip bud, this latter, however, is not essential. It is made
ready for use by having its lower end cut to a uniformly tapered
wedge, the upper part of which includes the lower bud. The wedge-
shaped part should be cut slightly thicker on one side and this side
Is set toward the outer edge of the cleft in order that the scion may
be clasped tightly when in place. The surfaces of the wedge should
be about 1J^ inches long and made preferably with one stroke of a
sharp knife. They should be clean and smooth.

The scion is now inserted in the cleft of the stock as far as pos-
sible, in such a manner that its clean-cut surfaces of wood and inner
bark or cambium lie in direct contact with the corresponding surfaces
of the wood and cambium of the stock. Mr. Smith recommends
using two scions for each stock, one for each end of the cleft, as the
chances of success are doubled. After this operation, which should
be done quickly and carefully to prevent the surfaces from becoming
dry, and to insure clean work, a soft cotton twine is wrapped firmly
several times about the graft union and tied, This serves to hold
the pieces of the joint closely together. Fine moi$t dirt Is now
closely against the base of the tree so a£ to cov^r up both stock
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scion. This is considered essential in a warm country like ours and
is also practiced in California. Sometimes Mr. Smith waxes the
grafts and at other times he does not, but he does not notice very
much difference in the results. In the light of Mr. Biederman's
work, however, it would seem that the percentage of successful grafts
by this method might be materially increased if the cut surfaces at
the union, as well as the tip of the scion, are coated over thoroughly
with melted grafting wax.

Mr. Smith inserts the scion in the stock below the surface of
the ground at the point of the somewhat enlarged root. He says-
there is some difficulty in this, as the cambium layer is thicker there
than it is above; nevertheless, he regards this as the best place to
graft seedling walnuts. The trees which he has grafted show no-
difference in size after twenty years growth, at the point of union of
stock and scion, but appear as one continuous trunk and root.
There can be no question about the union in these trees being sound
and strong. This makes not only a better looking tree, but is a real
consideration in the instance of valuable and long lived trees like
walnuts. Mr. Smith sa}^ that grafting by this method can be done
only in the spring as the growth of the stock is beginning and for
the two or three weeks following.

MISCELLANEOUS TRIALS AT GROWING WALNUTS IN
ARIZONA

In the past, numerous attempts on a small scale have been made
to grow English walnuts in Arizona. These have represented diverse
growing conditions and have often ended unsuccessfully. Ordinarily,
trees have been started from nuts and their growth has been mostly
of short duration and unhealthy. Even where English and French
walnuts grafted on California black walnut stock have been planted,
their growth has often been unsatisfactory.

A good example of the failure of grafted walnut trees to grow
with reasonable care, may be noted in the instance of some work
done by the Agricultural Experiment Station in 1904. The flourish*
ing condition of English walnut trees grafted on Arizona stock in
the Upper Gila vaJky (these are Mr. Smith's trees already referred
to)t led the writer to try a few walnut trees on the University grou&ds-
at Tucson. Holes were dug and the caliche blasted out to provide
drainage and root space for young growing trees. Several varieties
of French walnuts said to be grafted on California black walnut

were purchased from a reliable California ntnsery and planted*
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These trees made good growth until July, some of the vigorous shoots
being three feet tall, when they began to sunburn, and by the close
of the summer practically all were dead. At the same time three
•similar trees were set out on the writer's home grounds north of the
University, where they were given every reasonable care including
shading. The last of these died before the end of the second year.

Mr. R. A. Smith, Safford, Arizona, has purchased at different
times small lots of English and French walnuts grafted on Califor-
nia black walnut stock with similar results. The last lot was bought
five or six years ago and consisted of six Franquette walnuts grafted
as noted above. These were set out in his garden along with other
walnut trees which were grafted on Arizona stock and doing well.
The soil here is unusually good and generally contains an abundance
of moisture. At this time all but one of the French walnuts have
died, and this tree is little larger than it was when first planted and
Is unhealthy.

The writer has had under observation for about two years a
row of English walnut trees, said to be grafted stock, planted along
the I$l Paso and Southwestern right of way at Douglas, Arizona.
These trees have made very poor growth Some have died and the
remainder are unhealthy for one cause or another. The climate at
TDouglas should be favorable for the growth of English walnut trees.
The soil, however, is not deep and is underlaid with an impervious
clay-caliche stratum. It is doubtful whether proper holes were dug
at the time of planting, but at any rate the soil has poor drainage.
On three different occasions when observed, the soil was waterlogged,
-and this condition alone is enough to explain their poor growth.

Along with the foregoing may be noted some instances of English
ivalnut trees grafted on California black walnut stock that have
made fair to good growth under ordinary conditions. Of these,
there are at least twenty-four trees ranging from a few years to thirty
years old or more, growing in Tucson. With some of these trees the
soil is shallow and underlaid with caliche while with others the soil
is of fair depth. Some of them have been given reasonably good
care, and probably in most instances good holes were dug for them,
otherwise they could not have grown as well as they have,

A single tree is growing in the yard of Mr. George Roskruge,
It has a trunk diameter of 10.8 inches, is about 30 feet high and has
a spread of limb of perhaps 30 feet. It has a healthy appearance
and Mr. Roskruge says that it bears well every year and that the
blossoms are rarely damaged with late frosts.
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There are three fine English walnut trees growing in the yard
of Judge Lovell, 417 North Main Street. These are seven or eight
years old and have been pruned especially for shade purposes.
They have an average trunk diameter of 7 inches, and are between
25 and 30 feet high. They are handsome trees, appear entirely
healthy and last year bore a half-sack of nuts. Judge Lovell prizes
them highly for shade and ornamental purposes and prefers them to
any other trees in his yard. They are grafted on the California black
walnut, as the bases of some of them show. The soil in this locality
has a depth of about four feet before any caliche occurs

There are four walnut trees growing in the yard of Mr. Sana
Hughes on North Main Street. These are immediately adjacent
to the ones in Mr. Lovell's yard and were planted at the same time.
They have an average diameter of 6 inches and are about 25 feet
Mgh. Though not as large as those in Mr. Lovell's yard, they are
making good growth and look healthy. These also bore nuts last
year.

A single walnut tree is growing near the front of Mr. L. C.
Hughes' yard, 158 North Court Street, This was planted in 1878
and is about 11 inches in diameter. Its growth has been retarded
by a large mulberry tree nearby, and recently it was headed back
severely. It is not doing well now. This tree was purchased in
Rochester, N. Y., and brought overland from Kansas City before
the days of the railroad.

A large English walnut tree grew formerly in the yard of Mr. J,
Knox Corbett on North Main Street, but died during the past winter.
This had a diameter of 14 inches and was presumably a seedling.
It was planted about 30 years ago by Hiram Stevens. This tree is
said to have borne many good crops of nuts. It began to decline
soon after Mr. Corbett built his new house, which is situated very
near the tree and necessitated cutting away part of the branches.

Two small English walnut trees are growing at the home of Mr.
Kendall Kitt, 919 North Fifth Avenue, Tucson. These are 9 and
12 feet tall respectively, with trunk diameters of 3 inches or there-
abouts. The larger one bore some nuts last year and is a very
robust appearing tree. The smaller one was until recently a "twin
tree" having two trunks, one of 'which grew from a scion, the English
walnut, and the other from the stock, a California black walnut.
This latter has now been cut away.

An incomplete row of English walnuts is growing along South
Third Avenue, Tucson, adjacent to the property of the Southern
Pacific Company, There are 17 trees of various sizes and several
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others ha\ e died They range from 8 or 9 feet to about 18 feet high,
and from 2 to 6 inches in diameter To the writer's knowledge^
they are at least 8 or 9 } ears old so that they have made slow growth.
They are looking quite well now, though their condition shows that
they have not had proper care. Some have been broken down
while others had the bark injured by stock. They are growing in
soil underlaid with caliche and it is doubtful whether they have well
prepared holes for root room Some of these trees have nuts on now
and also bore last year.

Three small English \\alnut trees are growing at La Cienega
Ranch, Vail, Arizona Together with fruit trees growing about them
which are also in poor condition or dying back, they show neglect
from lack of cultivation and irrigation for past years. They are 7 or
8 years old and set m good soil. With reasonable cart, English
walnuts should succeed in this locality, since the conditions are
quite favorable for their growth.

Nine English walnut trees are growing on Mr. J. Knox Corbett's
ranch along the Rillito, near Fort Lowell Eight of these, alternating
with peach trees, were planted along an irrigation ditch, from which,
source they receive their water supply. The soil here is a deep
loamy clay, and there are excellent specimens of the native walnut
growing in the fields near by. At this time all the trees are healthy
and making a splendid growth, though during some seasons in the
past they have had poor care. They are grafted on the California
black walnut stock as the bases of some of them show, and they have
been set out 7 or 8 years. All these trees are low-headed, the branch-
es beginning from 2 to 4 feet from the ground, with a good spread*
The eight larger trees range from 8 to 10.8 inches in diameter, with an
average of 9 inches, and they are about 20 feet tall. Two of them bore
nuts last year and these same trees are bearing some nuts this year.
A smaller tree, presumably set some time later, is growing across
the road from this row. This is but a sapling now, 8 or 10 feet tall.

Mr. Charles Willard, Cottonwood, Arizona, has twenty English.
Malnut trees which he grew from nuts, on his farm in the Verde
Valley. The nuts were planted in 1907 or 1908, and the young
trees were planted out when two years old along an irrigation ditch.
These trees have always appeared healthy, and nearly all "have made
a good growth. They average 5.5 to 6 inches in diameter and IT
or 18 feet tall. They have a few nuts on this year, Mr. Willard
says there are several nursery-grown walnuts scattered through the
valley but none of them seen* to have t^he vitality that his trees possess*,



WALNUT CULTURE IN ARIZONA 491

Mr. W. J. Berner, Ramsey Can>on, Huachuca Mountains,* has
six English walnut trees growing at his home. Of these, all but one
are seedlings. They are about 20 years old, though only one has
grown to large size. This tree is well-formed, about 35 feet high
and has a trunk diameter of 12.7 inches. It is said to have borne
about 16 pounds of nuts annually, which are rather thick-shelled
and undersized, though of good quality. Mr. Berner states that
the spring frosts usually catch many of the blossoms, which probably
accounts for the light crops. He also has several seedling, year-old.
English walnuts. The nuts were soaked two days before planting
and germinated readily. The grafted walnut on Mr. Berner's place
is 8 years old. He grafted a scion from one of his seedling English
walnut trees on a limb of a native walnut. At this time the growth
of the scion is about two inches in diameter and somewhat larger
than the native stock on which it is growing. This grafted tree is
said to have produced some nuts. Mr. Berner's altitude is about
5400 feet and his maximum summer temperatures are not greater
than 90° or 92° P. There is a wealth of native walnut trees growing
about his home in the canyon.

Three small English walnut trees are growing at the place known*
as the Brewery, in Ramsey Canyon. The oldest of these was planted
as long as 20 years ago by a Mr. Jaeger. Sometime since this tree
was mistaken for a native walnut and cut down and at this time it
has but three sapling stems. The other two trees were planted 4 or
5 years ago by a Mr Shockley. None of them have borne nuts.
What is believed to be the oldest English walnut tree in the Huachuca
Mountains is growing in Ramsey Canyon, just below Mr. Berner's
home on Mr. Isaac Scarce7s place. It was planted by Mr. George
Mckane m 1879, It has been cut down several times, unfortunately>.
possibly being taken for a native tree, and at this time has only
two or three small sprouts.

Mr. Robert Todd has 6 soft shelled English walnuts growing in his?
orchard, at the mouth of Carr Canyon, Huachuca Mountains. These
were set out 5 or 6 years ago and were two year-old grafts when,
purchased from a southern California nursery. They appear to have
had good care along with other orchard trees. They are small, how-
ever, and are headed tow -wMci is desirable in our country. I/ast
year the six trees produced less than a half-bushel of nuts Mr. Todd
says the flowers are frozen nearly every year and sometimes the young
leaves also, and for this reason he does not regard them as a success.

*Notef on English, walnut trees growing in Ramsey, Miller and Cave canyons, Hnachuca
Jfotidtaixui wore supplied by J C Blumer, Tucson, Arizona
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They blossom somewhat earlier than the native walnuts in the can -
yon, and it is not surprising that they are often frozen. This is the
same canyon in which Mr. Biederman has grafted and grown success-
fully French walnuts at an altitude of 5600 feet, or about 200 feet
higher than that at Mr. Todd's home.

Eight English walnut trees are growing on the Parmelee place
In Miller Canyon, Huachuca Mountains. Two of these are about
20 years old and are said to have borne nuts regularly until recently,
when they were badly pruned by a novice. These trees were probably
planted by a Mrs. Bonds, or by some members of her family. One of
these trees apparently was grafted near the base, though this may have
been done at the nursery. The other six trees at the Parmelee place
•were set out 6 or 7 years ago and are not bearing yet. The oldest
grafted English walnut tree in the Huachuca Mountains is growing at
the mouth of Miller Canyon, on the site of former ranch buildings
-where Mr. McKee Raney lived many years ago. This tree was grafted
by his son-in-law, Mr. P. N. Hilton, now of Pantano, Arizona. It
leans somewhat to one side and is 15 to 20 feet high. It has a dense,
bushy head composed of rather stocky branches. The graft is 8
ieet from the ground on the main trunk, there being no lateral
branches, and can be recognized at some distance, as the native stock
has a dark furrowed bark while the growth from the scion, i. c.t the
English walnut, has a grayish-white, smooth bark with numerous
tofts made by sapsuckers. The diameter of the stock of this tree is
&J^ or 9 inches, while that of the scion is fully 10 inches. The tree
was grafted in 1892, and the union is a good one disregarding the
iact that the scion has outgrown the stock. Mr. Hilton has written
Mr. Blumer that the scions of this and some other trees grafted at
that tirnt were cut from seedling English walnuts, and that the trees
bore nuts two years after they were grafted.

A fine large English walnut tree has been reported by several
observers as growing at Sutherland's ranch near the mouth of
Cave Canyon, on. the southwestern side of the Huachuca Moun-
tains. It is a seedling and grew from nuts planted by Mr, B. F,
Heslop at least 20 years ago. The altitude at this point is about
5000 feet. This tree has not been visited, though it is said to be the
"best bearing walnut tree in the Huachuca Mountains.

In comparing the growth and bearing qualities of these scat-
tered English walnut trees growing in the Huachuca Mountains,
it must be remembered that they are in a large measure growing
wild, and are given neither irrigation nor cultivation. Many of
them are seedlings, and would have grown better if they had been
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grafted. Of course no thought was exercised in their selection, and
so there are those bearing small, thick-shelled nuts, while others
blossom early, and hence are frequently caught with the frost. It
is instructive to know that English walnuts trees have been growing
in these mountains for more than 20 years, and their growth has been
successful.

ARIZONA WALNUT STOCK

The Arizona walnut (Juglans major} was formerly regarded as a
variety of the Texas walnut (Juglans rupestris) which grows in west-
ern and central Texas, principally in limestone areas. It is a much
larger tree, however, in all respects, having notably larger leaves.
It is also distinct from the California black walnut (Juglans califor-
mca) which grows in western California, mostly near the coast. The
Arizona walnut is indigenous to Arizona, western New Mexico and
adjacent Mexico, extending, it is said, as far south as Durango.
It occurs in our mountain canyons up to altitudes of 6000 feet or
higher and also in deep alluvial soils of river valleys at altitudes as
low as 1800 feet. It is common in the Verde Valley and extends at
least as far north as Flagstaff, and it is especially abundant in moun-
tain canyons in southern and central Arizona. Its growth in our
arid valleys is usually scattered, though extending over a wide
range. It has never been reported from the extreme western part of
the State, nor observed growing in very alkaline soil. Even in valleys
and canyons it thrives best in calcareous soils.

It attains its greatest size in deep alluvial soils of river valleys
that are subject to occasional flooding and in such situations it may
grow to be 50 feet high and 2 or 3 feet in diameter. Without irri-
gation it will not grow in shallow or gravelly sterile soil, nor far
removed from drainage areas and valleys. It begins growth rather
late in the spring and has relatively dense foliage for an arid region
tree, It is symmetrical in outline and ordinarily has a short thick
trunk with roughish brown bark and wide-spreading branches, the
lowest of these being 5 or 6 feet from the ground. It bears when
quite young and matures heavy crops of nuts in the latter part of
July or August, The nuts vary much in size, but are mostly small
thick-shelled and sweet, though of no great economic value. There
are several well-marked varieties of the tree, differing both in leaf
and fruit characters. The tree grows tinder a rather wide range of
conditions as concerns altitude, soil, and environment, and it is ex-
tremely tolerant to heat, aridity and drought, enduring long dry
spells without apparent injury. No careful observations have been
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made relative to the degree of frost that it can tolerate, though
varieties of it thrive in situations where the minimum temperatures
are well below zero.

Under natural conditions the Arizona walnut may be said to be
a long-lived tree of rather slow growth. It does not appear to be
troubled with any serious fungous diseases. Perhaps its worst enemy
is one of our common mistletoes (Phoradendron flavescens van
macrophyllum) which is parasitic on the walnut and several other
native trees. Occasionally, in mountain canyons, native walnut
trees are greatly damaged by this pest. Generally, its occurrence
is infrequent and with care it can be eradicated. It has not been
observed to attack English walnut trees. A small insect often injures
the foliage of the native walnut in summer, causing the leaves to
turn yellow and fall prematurely. This has been especially notice-
able in the instance of trees in the Verde Valley.

With cultivation the Arizona walnut grows more rapidly than
otherwise, and a seedling soon develops into a shapely tree. The
writer has noted instances of seedling trees growing 6 or 7 feet in a
season, though this is perhaps exceptional. Because of its many
good qualities and its favorable response to cultivation, it has been
recommended in Experiment Station publications as a valuable
shade and ornamental tree for southwestern planting. Even in
gravelly or sandy mesa soil underlaid with caliche it makes fair to
good growth with reasonable irrigation. In fact, it does better in
"caliche soil'* i. e.t mesa soil underlaid with caliche, than most
other native trees. With the hardpaa or impervious layer blasted
and dug out, and the hole filled in with good soil, thus providing plant
food and drainage, and with irrigation, it makes an excellent growth,

Several native walnut trees were planted on the University
grounds about 20 years ago. They were set closely together in
dumps and within recent years have lacked sufficient soil and root
room for good growth, though, otherwise they have had good care.
These trees have always appeared healthy and are from 8 to 16 inches
in diameter, with an average of nearly 11 inches. Their height is
between 25 and 30 feet.

There are also a number of Arizona walnuts growing as shade
trees in Tucson. Mr. George Kitt* 805 University Avenue, has sk
Arizona walnut trees that grew from seeds planted 13 or 14 yeacs
ago. They vary from 8 to 12.6 inches in diameter, with an average
diameter of 10.7 inches* They are between 25 and 80 feet Mgb»
symmetrical, and are splendid specimens of the native
The larger trees have had more fnigAfttott. Perfeaps the
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native walnut in Tucson is growing at the home of Senator Mark
Smith, North Stone Avenue. It has a height of about 40 feet and a
trunk diameter of 19 inches. It is a fine example of the Arizona
walnut and is probably 30 or 35 years old.

The Arizona walnut grows readily from nuts, particularly, if
these are planted soon after maturing, or if stratified in moist sand
(the sand should not be too wet and there should be drainage) during
the fall and winter season and planted in early spring in nursery
rows, 4 or 5 inches deep. The latter plan saves irrigation during
the fall and winter. As high as 75 percent of the nuts will grow if
treated as noted above. If left on the ground until wanted, they
often crack and dry out, or else are carried away by the floods.
With only moderate care young plants will grow anywhere from 2 to 5
or 6 feet in a single season with a diameter of one inch or less at the
base. The native walnut has many good qualities to commend it
as a valuable stock, under our conditions, for grafting with the Eng-
lish walnut. It is hardy and vigorous, drought and heat resistant,
and adapted to a wide range of growing conditions. It bears heavy
crops of nuts which germinate readily and from which can be grown
uniform grafting stock. As a stock, it has a good affinity for the
English walnut.

The work of both Mr. Biederman and Mr. Smith indicates
that the Arizona walnut is invaluable under our conditions for
grafting with the English or French walnut, and that when so
grafted these trees are hardier and more vigorous than when growing
on their own roots or even on the roots of the California black walnut.
Mr. Biederman's work proves that grafting can be done successfully
on a commercial scale. Mr. Smith is of the opinion that without the
Arizona walnut as a stock, the English walnut could not be grown
successfully in as favorable a locality as the Upper Gila valley-
It may be noted in this connection, however, that English walnut
trees grafted on California black walnut stock are growing well in
Tucson, and that some of them have borne nuts for a number of
years. The use of the Arizona walnut as a stock gives promise of
making practicable the growing of French and English walnuts in
many of our mountain canyons and similar areas and in the more
favorable valley soils where the summer heat is not too extreme.
Certain of the strains of French walnuts, such as the Pranquette,
with their denser and more resistant foliage and later flower
ing habits, appear to be especially well suited to our growing con-
ditions.
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NOTES OK GROWING WALNUTS IN CALIFORNIA

lathe earlier days ol \\alnut growing m California, it was com-
monly believed that walnuts would succeed only near the coast
where there is little danger from late spring frosts and high summer
temperatures. The industry was limited to southern California and
for the most part seedling trees were planted. Many of the
earlier trees planted were hard shelled walnuts, though some were
soft shelled and from these latter the Santa Barbara soft shelled
nuts and similar varieties, originated. These walnuts begin growth
and blossom relatively early m spring and when planted in interior
valleys the flowers are often injured with late frosts; in addition
the nuts are damaged with the high summer temperatures. Re-
cently, however, walnut growing has been taken up in the interior
valleys of central California where certain of the French walnuts,
first introduced in northern California, have been found to succeed.
These French walnuts blossom later in spring,—in some cases several
weeks later,—than the ordinary English walnut, and besides they are
more tolerant to heat, having denser foliage. They are grafted on
the California black walnut stock.

The walnut is said to endure about as much cold as the apricot
or peach, provided it is given good cultivation and is not allowed to
suffer from drought in winter. Accordingly, damage from frost
(ccurs mostly in spring when the trees are in blossom. There is
great danger also from high summer temperatures. In extreme
cases the green hulls of immature nuts are blackened on one side,
or the nuts shrivelled; the foliage may also be scalded and the disease
known as "die-back" results. Darkening of the pellicle is also
caused by high temperatures. However, where the heat is not
severe enough to stunt the growth of trees, or scald the foliage or the
nuts, the discoloration of the pellicle is not considered serious as
this can be remedied by planting such varieties as the Franquette,
Hot weather in southern California at the time of blossoming also
is regarded as serious, smce the flowers may be blighted. This has
served somewhat as a check in the selection of extremely late flower-
ing varieties. Altogether, vigorous growing varieties having dense
foliage and particularly those whose nuts have thick husks and are
borne well among the branches, are considered best adapted for
planting in dry, hot, interior valleys.

A deep, heavy, rich soil, well drained, with, an abundant and
uniform supply of moisture is best for successful walnut culture.
Shallow or light sandy soils with a fluctuating water supply are xe-
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garded unfavorably. Walnut trees in light soils may flourish for a
time, especially with abundant moisture, but they have proved to be
shorter lived and also less vigorous and productive than trees in good
soil. It is not advised to attempt walnut culture on land where the
water level stands nearer than 8 or 10 feet from the surface.

Walnuts develop in time into large trees and normally are long-
lived. They thrive best with light and open air on every side. They
should not be planted, therefore, too closely together, which mistake
has been made in California in the past. Fifty feet is recommended
as the least distance that the trees should be set apart and in many
instances 60 feet is considered better, Interplanting is done common-
ly with peaches, apricots, plums, grapes and similar fruits, but these
must be cut out as rapidly as the growth of the walnut trees demand.
This interplanting should be systematic, so that the plants least
valuable and also nearest the walnut trees can be cut out first.

Several methods of starting orchards are in practice in Cali-
fornia, each having its advocates. One of these consists in planting
nuts of native black walnuts in place, i. e. where it is desired to grow
an English walnut tree. Several nuts are planted in a hill with the
idea of getting one good tree, the others being discarded. These
seedling trees are grafted when they have grown to a desirable size.
This method has serious disadvantages. The growth of the seedling
trees is not uniform, and occasionally even with several nuts planted
no good trees are produced for grafting. There is pronounced irreg-
ularity in size and vigor of the trees, and all cannot be grafted at the
same time, which &dds to the difficulties later on. Another method
is to plant out selected vigorous black walnut seedlings grown in the
nursery. These trees are grafted about 5 feet high when they h&ve
grown to a diameter of 2 inches or more. This is considered good
practice in the northern part of California where no irrigation is
employed.

For irrigated lands, however, it is recommended to graft the
seedling black walnuts in nursery rows and transplant these to the
orchard a year later, only the most vigorous plants being grafted.
Better care can be given to young trees in nursery rows than in the
young orchard, where other crops will be grown, and hence, larger
plants result. This method secures uniformity in size and vigor of
trees planted and results generally in a better orchard, besides al-
lowing most intensive use of the land.

Both budding and grafting are much used now in walnut propa-
gation in California* In fact, no person would think seriously of
setting twt an orchard with seedling stock. The following method
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of grafting seedling walnut stock is recommended as practical by 
Professor R. E. Smith, University of California, Agricultural Experi
ment Station, Bul. 231. 'fhe soil which should be loose and moist is 
first cleared away from young trees as far down as the crown of tht! 
root. The seedling tree is then cut ofT wiUl a fille saw close above 
gr()und. With a sharp knife the operator now cuts a sloping bevel 
about 3-4 inch long on one:side of the stub, fr0111 below upward. Ih' 
tlien splits down the st.ub on this same side for about an itwh, lill' 

I 3 
IIi.!!. 8.-Mdhcd cr I\~pjtillg as r~attItt1""d.d by l'rQf"""". R. K S",;,h. 

UlIlvCJ"6ltY 01 CaUfOTIl;P., llIe g .... rL bd"l1 runde willi .ec'tlling ~t""l:..> ".ar Lru. 
... rl"....,.,<lf ,ju,grnund. 1 lind 2 are tbe front nod sid~ view .. al 1.ho clll. IlJ'''l~ 
In the stocll:; <I nnd 4 ,n'e f«>I)t and siJe vi"",. nF the en,," m/Lde iu Lh~ "dtln; 
& .how. the .t.ocl< ..... d adOIl Wra1)ped witlt c~rLl rull}' for I"jl.xllijf. 

split beginning at the uppet edge of the cut just made. A loug clean 
sloping cut is next made on the lower end of the scion on the side 
away from t1le bud. This should be smooth and unlform and with 
the experienced operator is made by one stroke of the blade. A split 
is next made between the bark and the pith on the longer side of the 
scion and this extends nearly as far as the bud. This is made nearer 
the bark than the pith and raises Dilly a thin chip of wood with Ul!.~ 
bark. The scion, thus prepared, is inserted fmoly upon the split 
of the stock. the object being to make ~s tight a fit as possi1J]e and 
to so place the scion that its cam1Jhull or inner hyer of bark will be 
in intimate contact at as lUany points as possible withUH~ CllIubiuw 
or inner bat'k of the stock. 'l'he scion should be sliglttly smaller in 
size than the stock. though the difference should not be great. 'fhe 
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two parts are held closely togcthet by wrapping them tightly with
soft cotton twine and tying. The graft Is now thoroughly coated
over with wax, care being taken to cover over all cut surfaces
including the upper end of the scion. This wax may be made ac-
cording to formulas already given and is kept in a melted condition
by means of a lamp placed in a can after the manner described in
Mr. Biedcrtnan's grafting. The moist and thoroughly pulverizer!
soil is now drawn back against the young tree covering stock, scion
and buds After the growth of the scion is well started, the twine
must be cut and loosened, though it should not be removed. Graft
ing by this method is done just before seedling trees commence
growth in the spring and may be continued until the leaves have un-
folded and developed to some extent. The scions should be selected
when dormant and stored, as heretofore described.

SUGGESTIONS FOR WALNUT GROWING IN ARIZONA

/ dualities: In response to the many inquiries during the past
\eai or two relative to growing English walnuts in Arizona, it can be
said that walnuts are growing successfully in several parts of the
State, both in cool mountain canyons and in valleys with relatively
high vStmimer temperatures. No attempts have been made, however,
to grow walnuts in any quantity. The ordinary English walnut has
been planted for the most part, and as it begins growth and blossoms
rather early in spring the flowers have often been frozen with late
vSpring frosts, particularly in mountain canyons. In valleys this has
been much less pronounced, though it has to be considered. Many
of the trees as yet planted, are small and so have scarcely come into
bearing. The large trees of Mr. Smith at Safford, Arizona, have
been regular and heavy bearers for 15 years or so. Practically all
the walnut trees that the writer has seen during the past year have
presented a healthy, vigorous appearance, and those in valleys do
not appear to have suffered in the least from high summer tempera-
tures. Since it is impossible to judge accurately the various condi-
tions affecting walnut culture at this early date, it cannot be said
that walnuts can be grown commercially here until it has been tried,
or at least until more extensive experiments have been made, and
happily, these are already under way. However, unless circumstances
arise which cannot be foreseen, it appears reasonable to expect such
of the Pre&ch wal&uts as the Franquette to be successful under our
more favorable grouting conditions, both to jnowtain canyons and
$tt valleys*
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The experience of Mr. R. A, Smith, Safford, Arizona, extending
over a period of 20 years with a few English walnut trees indicates
that walnuts can be grown successfully in the Upper Gila valley.
The altitudes there range from 2400 to 3000 feet, and the maximum
summer temperatures from 104° to 110° F. From this, one should
expect English walnuts to succeed in the Verde, vSan Pedro, Upper
Santa Cruz, Rillito, and Sulphur Spring valleys, where the soil and
climatic conditions are similar to those of the Upper Gila. Native
walnuts are indigenous to all these valleys and are certain to grow
well as stocks. The possibility of growing walnuts in valleys hav-
ing higher summer temperatures than those mentioned is a matter
for further consideration. Mr. Biederman's experiments, which are
on a larger scale than those of Mr. Smith, but extending o\ er only a
few years, suggest that walnuts can be grown successfully in moun-
tain canyons by grafting over the native walnuts already growing
there, and perhaps also by setting out orchards where there is suffi-
cient soil area and water to justify the expenditure. For growing
in mountain canyons they should be rather late bloomers, while
for planting in valleys they should blossom moderately late, have
dense foliage and bear the nuts well among the branches. The
Franquette answers well many of these conditions.

Stocks: The Arizona walnut will be used universally here as
a stock, since it is hardy and vigorous and grows in our State without
cultivation over a wide range of conditions. It grows readily from
the nuts. One should gather the nuts from vigorous trees in the
immediate locality where they are to be planted permanently,
rather than from trees far removed or from trees growing at altitudes
notably different. In grafting the native walnut, breast-high as Mr.
Biederman suggests, some doubts have been expressed as to the
possibility of the English walnut outgrowing the native stock, thereby
producing a top-heavy tree. One or two examples of this under
unfavorable conditions have been noted, but no conclusions can be
drawn so that further experiments miist settle this point. vShould
this difficulty arise, however, it could be overcome by grafting near
the ground. Mr. Biederman's method of grafting some distance
above the ground enables one to utilize the trunk of the native tree
which almost certainly has greater resistance to sunscald than that of
the English walnut, and also to bring the tree into bearing quicker.

Varieties; Little can be said as yet relative to the quality of
English walnuts grown in Arizona, though from a brief study it
appears that with proper varieties and cultivation a good quality
of nuts can be produced- Swjral tote of Awxroa grown
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were compared with samples of English walnuts secured from the
local market. One lot of these was grown by Mr. R. A. Smith, in
the Upper Gila valley. The meats of these nuts were plump, sweet,
oily, and superior in flavor to those sold in Tucson, though the pelli-
cles were quite dark. The nuts grown by Mr. Biederman in the
Huachuca Mountains were equal in flavor to those from the Upper
Gila valley and besides the pellicles were light tan in color. These
nuts were of the Franquette variety and grew on trees grafted three
years ago. Samples of English walnuts growing in Tucson generally
had darkened pellicles and at least one lot was below the average in
flavor and oiliness, the meats being rather dry. These were the ordi-
nary sort of English walnuts and grew on trees crowded in yards usu-
ally with unfavorable soil conditions. Concerning the darkened pelli-
cle of walnuts Professor R. E. Smith, University of California, says:
"The darkened pellicle is a decidedly serious objection in commercial
walnuts, inasmuch as the nuts are graded for quality on this particu-
lar basis. * * * * * -the Franquette variety retains its
light colored pellicle very well even in very hot places. We think
that the Eureka and the Concord will do the same, although they have
not been thoroughly tested."

Soils and culture: The soils selected for walnuts should be deep
and moderately heavy, and the water table at least 8 or 10 feet from
the surface. Shallow or sandy and gravelly soils should not be con-
sidered, nor those underlaid with caliche near the surface. The
walnut requires deep rich soil and even though the trees appear to
succeed in poorer soil for a time they will be short lived and less pro-
ductive, and the nuts will neither be as large nor of as good quality.
Walnut trees may be grown, however, about one's home in soil too
poor to be planted to a commercial orchard. Such trees may be
thrifty and relatively productive, but they would scarcely be regard-
ed as a commercial success. As far as is known, the native walnut
does not grow in soils containing any considerable amount of alkali,
and this should be borne in mind in selecting walnut land. Deep
soil with a constant and abundant supply of moisture will greatly
lessen danger from sunburn of leaves, nuts and trunks. Moderately
low heading is recommended to prevent sunscald of the trunk; it
also lessens danger from occasional wind storms. A good height for
the trunk would be 4 or 5 feet.

About 7000 native walnui trees were set out in the Santa Cruz
valley at Tucson during the recent winter and spring. These were
dug at altitudes of about 5000 feet ia canyons in the Huachuca

and it fe lllJWdJiQraft them &ter with desirabk



502 7ft

varieties of French and English walnuts . In the valley they were
planted in well prepared, deep, rich soil which had been in cultiva-
tion for some years. The trees that were set out in the earlier part
of the season, t. c. January and Pebraury, appear to be doing better
that those set later, likewise, those of some considerable size have
thus far made a better growth than smaller ones. Some of these
trees that started early in the spring were grafted by Mr. Biedermati,
but this was more for experimental purposes than otherwise. The
cost of setting trees in this way is about a dollar a tree, and this
does not include grafting. There will be some loss from transplant-
ing, in some instances as high as 25 or 30 percent, and the trees will
not be in condition for grafting before one year's time, and some will
require even a longer period. Young walnut trees growing in
nature in mountain canyons, often in sparse soil, have a deep taproot,
but relatively few lateral roots. Most of the taproot is sacrificed
in digging. Such trees will not transplant as well as vigorous, nur
sery-grown trees with a good growth of lateral roots. Experience
in California has taught that an orchard of walnut trees planted out
as noted above will not have the same uniform vigor and growth as
one in which selected nursery stock is used. There will always be
an irregularity in their growth.

In the writer's opinion the expense of securing and planting out
trees will be greatly lessened and the results will be far more satis-
factory if nuts of native walnuts trees are planted in nursery rows in
the fall or early spring' — -in the latter instance they would be strati-
fied during the winter season — and grown to a desirable size and then
grafted.

With reasonable care year-old seedlings of the native walnut
will average from 2 to 5 or 6 feet high. At this time they could be
cleft-grafted at the ground according to Mr. R, A, Smith's plan, or
grafted after the method recommended by Professor R, E. Smith,
University of California. They could be planted out in the orchard
one year old from the graft. If desired, their growth could be con-
tinued in the nursery two years or more when they would be large
enough to be grafted 4 or 5 feet high by the Biedertnan method*
Since it is less expensive to transplant small trees than large ones,
they might be set permanently in orchard land as year-old or two*
year old seedlings and grafted a year or so later. When young trees
are permitted to remain in the nursery for more than one year*
unless grafted, it would seem good policy to reset them to otbet
rows. This would make a more stocky tree and ateo develop &
better growth of lateral roots* It fe mw tbra, probable that



WALNUT CUI/TURS IN ARIZONA 503

method of setting out an orchard would not bring the trees into
bearing as early as through the use of rather large native grown
trees for stocks, but in the end a better orchard will be secured
One should not be in too great haste in planting out a walnut orchard.
Only the best land should be selected and that should be well leveled
and otherwise prepared. The Arizona walnut should be used as a
stock and such of the French walnuts as the Franquette or Mayette,
or proved seedlings should be used in grafting.

Walnut growing in Arizona will necessitate grafting or budding,
preferably grafting, since seedling English walnuts will not thrive
under our conditions. Each person will be compelled for a time to
do his own grafting, and, therefore, interested persons should study
carefully the various methods of grafting described here and by prac
tice become expert in one or more of these. This will require some
patience and careful observation. Attention must also be given to
the selection and care of scions, to the end that these may remain
in good condition for use for several weeks or months if necessary.
It is unwise to take any risks by u&ing poor scions since waluut graft-
ing at best is a difficult matter.


