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- INTRODUCTION. .

.The importance of black walnut (Juglans nigra, Linn.) was im-
pressed upon the whole Nation by the efforts made during the war te
secure black-walnut wood for gunstocks and alrplane propellers. - The
supply, which has never been large in comparison with the supply of
other weods, was greatly depleted to satisfy these war-time demands.
The demand for black walnut has continued strong since the close of -
the war period, and comparatwely high priees have ‘been maintained.
Even during peace times there is sitre-to be a constant though moder-
ate call for walnut and at higher PI‘ICBS than are obtained for most
other North American woods.

In order that the supply of black Walnut may not be inadequate for
‘manufacturing needs in the event of another war, there should be a
reserve of growing timber. Whatever the Government may ae-
complish in this direction on 1ts OWIL Iands, every farm within the
range of walnut growth on which trees of this species are found is

. potentlally a part of such a resérve. Obviously, black walnut is a
very valuable element of any timberland or farm wood lot in which
it grows. (reat importance, therefore, attaches to the questions of

available supply, growth, and management of black walnut, and of.
the financial possibilities of growing it for the timber market, It i is:
the purpose of this bulletin to present such mformatmn as is available

on these subjects.
19340°— 21—l
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That- there is a cdﬁsidérabl& quantlty of walnut still Ieftmﬂle‘

country is due to the immense area on which the species grows'and;

not to the presence of large supplies in any one region. The botarﬁcalg
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-Fi. 1L—Che range of Black waluut

range, ‘as shown in figure 1, is from southern New England and
- Ontario to Minnesota, South Dakota, and Nebraska, south into Texas’
and east to Georgia; reaching the Atlantic coast line in South Caro-
lina. Planting has introduced walnut into every State in the Union,’
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althongh usually in the sectiops outside its Tange occasional shade
trees only are found.

COMMERCTAL RA'NGE

"The commerclal range 1s also very wi de, extendm«r in places almost
to the Timits of the 'bota,mcal range, the value of w ahmt being su{ﬁ- .
clent to warrsnt the cufting -and shipment of areounts as small &k -
part of the range from as far as’ Kerrvﬂle, Uvalde, and New Braun- '
point. ~
During the war the commercial range was probably wider than
ever before except toward the southwest, where the quality of the
wood is unsuitable for Tumber. Some of the outlying shipping points
in the northern part. ‘0% the Tange were ‘Crofton, Nebr. (some of the
Togs coming ‘from hear Yankton, 8. Dak.), Garden City, Minn., and
Ferryvﬂle and Madison, Wis. Michigan shipments have come {rom
a5 Tar as 80 ‘miles’ nolth of the Indiana line and from an island in
the Detrcit River, “In fhe northeastern’part of the range, the region

dbout Greneseo, N.Y.; end Long Tsland mark the outermost points

at which-‘commercial amounts have héen found. T the’ southeastern
poz:tlon Jogs have ‘come from‘the region of Columbla,, 8. C., from »
mifl operated f01 4 time at; Columibus, Ga., and froin another at Mont-
gomery, Ala., although only & part of the logs 1
Iocallty West of the MlSSlSSZLPPl, logs have c'me from as far séuth .
a5 ‘Shreveport, La,, -and #long the Red River ; and in the Southwestern
part of the range from as-far &5 Kerrvﬂle, and’ New. Braun-
féls, Tex. 'In the Western region logs came Trom ag far as Thomis,
Okla.; Great Berid, on the Arkingas River in Kansas ‘and Sto)ckton’
‘on the Solomon No records of shlpments have come from Very far
west in Nebraska, Créte being about the limit,

*The best natursl development of walnut is to be :Eound probably
m the Ohio Rwer Bagin, in'the southern Ap_palachmns, or in Arkan-
sas. "The best groves placed on the market in late years were at Dan-
ville, TIL; and Excelsior Springs, Mo.; but this was because the old
original stands had been preserved through the personal desires of -
the owners rather than because of any exceptional growing condi-
tions, “That exceptionaily lajge trees are notlimited to any particular
region is shown by the widely distant points from which large Togs
have been obtained for various expositions. A 12-foot log, 52 inches
in diameter, from Jackson County, N. 'C., was exhibited at the Cen-
tennial Exp051t1on Philadelphia,in 1876; and a 16-foot log, 77 inches
in-diameter, from Mormon Creek, Bates: County, Mo., at the World’s
Fair, Chicago, in 1893. - A 20-foot Jog, 52 inches in- dmmeter, from the
Dsage Reservition of the Indian Territory, was secured for exhlbl-
tlon at the Pams Exposﬁ:mn, in 1900 ' :
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- INFLUENCE OF SOIL:AND CLIMATE UPON DISTRIBUTION.

Throughout its wide range the local distribution of walnut is con-
trolled by climatic and soil factors, which affect not only its abun-
danee and commercial value but also the other species with which
it characterlstlcally associates. in the forest. In generel walnut is
found on rich, moist but well-drained soils. It is more dependent
upon these condltions than are many of its associates, and a rela-
tively slight inferiority in any of these respects may be reﬂected

either in a scarcity of walnut or.in slow and scrubby growth. Tts

dependence upon. good soil is more marked, however, in reglene in
the western parb of its range, which heve a relatlvely scant prempl-
tation, than it is in well-watered regions like those in the southern
Appa,lachlans In the latter situstions it makes a better develop-
ment on rocky and shallow, though by no means sterile, soils than
could be expected elsewhere, compensation for the deﬁclency n soil
qualities being made by the abundance of the summer rains, .~

West of the Wabash River and in the Mississippi Valley below
1lLinois walnut of good development is abmost mvauably on rich
bottom lands. An exception to this is its occurrence in the Boston
Mountains of Arkansas, where because of the heavier precipitafion
it is found on flat mountain tops and benches. Tt is, however, by no
means a stream- benk tree in the sense in which sycamore, river bireh,
and willow are. "These species, though frequently growing near by,
are rarely seen in intitnate mixture with walnuf except in the moister
places in the eastern part of its range. This is probably because tlie
soil for walnut must be not only moist but well drained and aerated

as well—d fact which, no doubt, also explains in large measure the -

lack of walnu in such places as the Mississippi bottom lands, which
are subject to protracted flooding. The deﬁc1ency in soil aeration
may also be responsible for the exceedme*ly slow growth and virtual
failure of certain plantations on rich but exceedmoly compact bot-
tom—land soils, heevﬂy sodded and never thoroughly broken. :

LGCAL FORMS OF GROWTH ANI) ASS0CI A'TED SPECIES.

Walnut i found in' three charectemstm snﬁuetmns—as scattered
ﬁeld and fence-corner trees, as scattered trees in hardwood stands,
or as pure stands usuelly on the edge of the hardwood forest. =

In fields, partlcularlv in the Ohio River basin, it sometimes rep:
_resents a remnant of the original etanu, left beeeuse of its value when
the land wasg cleared for agrlculture The fence-corner trees have

come up because the: uncultivated soil attracted squirrels to bury the

nutg there and because j}}: such- situations. the trees were protected
from injury. Ever since the days 'ef,_--the:- great popule,nity_ of walnut
furniture there has been a tendency among farmers to conserve this

1
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tree more than associated species, partly because of a vague notion
that it had exceptional value and partly, no doubt, on account of the
yield of nuts.

As scattered trees in the hardwood forest, black walnut is found
throughout the castern part of the country, and here it is not re-
stricted to the bottom lands. It usually forms a very small propor-
tion of the total stand, especially in. the Scutheastern States, where
the forest is composed of a great variety of species. In the Chio
River basin it is found in most of the open wood lots, where constant
culling is reducing the stand and grazing is preventing all reprodue-
tion. Im the repeated cuttings that have gone on in these groves. for
the last 30 years, walnut trees too small to be merchantable were often
left to grow, in the hope that the earlier demand for walnut would
be renewed. West of the Mississippi walnut becomes a more promi-
nent component of the river-bottom forests, and in parts of eastern
Kansas and Nebraska it is distinctly the dommant -sometimes prac-
tically the only, member of the stand.

Pure stands of walnut are somewhat cornmon in much of the O}no
River basin, where they are_ typically found adjoining stands of
mixed hardwoods and extendmg as open groves into pasture lands
These groves are valuable sources of supply, {for the trees are fa.lrly
uniform in size and are much less expensive to market than are scat-
tered trees. Pure stands of walnut are -also frequent in certain
localities in the western part of its range, although the stands as a
rule contain an admixture of elm and haekberry at Jeast, and fre-
quently a number of other species. < Pure stands are rarely densé -
enough to keep out gmss but the sod is us:mlly not normally thlck
in these places. -

The wide range of walnut mvolves 1bs assoclatmn with a vast num:
ber of other species, from basgwood and hemlock in the northern
part of ifs range to holly and shortleaf pine in the southern part. “In
the Ohio-Indiana region it is found most frequently with ash, oaks,
beech, maple, hickory, elm, cherry, and Kentucky coffeetree. South

. of the Ohio River the most prominent difference is.the association of

-red cedar and waluut, which is especially characteristic in Kentucky
and middle Tennessee. In the Appalachian Mountain walnut is-
widely scattered, but reaches its best development on bottom lands
and coves below 4:;000 feet in elevation. Ilts assoclates are very nu-
merous in this region, red oak, white oak, yellow poplar, and chestnut
being the chief. In Iilinois its inore common associates in the river-
bottom hardwood types are oaks, white elm, and ash. Toward north:
ern. THinois and. Wisconsin basswood and sugar maple hecome more
jmportant, but do not extend -far over inté Iowa. “Westiof the
Missiseippi white elm, oaks hackberry, and to a lesser extent h:ckory
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{Hicoria minima) are typically found with walput. Cottonwood is
exceedingly common along streams, but it is more frequently an in-
habitant of the bars and sandy banks of the large rivers than of the
deep, rich soils of the smaller stream bottoms where the walnut is
found. In Kancas, elm, hackberry, and watout are constantly found
together in stands of varying composition as far south as the Ar-
kansas River, where a flora more characteristically southern, contain-
ing warious oaks, makes up much of the valley forest. Wherever
Kentucky ecoffeetree; is found walnut is althost invariably present,
and this tree may be accepted. as a trustworthy indicator 6f a sﬁ:e
iitable for black walnut. G

SUPPLY.

" The supply of black walnut has been rediiced in much the same
way 48 that of all our hardwdods since the settlement of this coun-
try.  Certain factors, however, notably the value of both the tree
itself and the soil it thrlves on, have together induced a compara-
tively rapid decrease in the amount of black walnnit, which never
was really abundant. Therefore we now have less of this than of
‘any other commercially- 1mportant ‘wood, Wiﬂl the exceptlon of
cherry and, possﬂﬂy, black locust

ESTIMATED STAND BY STATES.

- To make a deﬁm‘te statement in refra,:rd to walnut resonrces at thls
time would be quite 1mposmble, be‘,a,use the trees are so widely: seat-
tered and so seldom found in any large quantity that authentic fig-
ures for even limited regions arve difficult to obtain. The fact that
stuch large amounts came to light ‘during the war has led to over-
optimistic. estimates in many quarters, as a sort of reaction from
the unduly low estimaies that were popular for many years before
the war.. The best information at hand gives the present stand for
the eountry -as 821 million feet, distributed among 28 States, as
shown . in Table 1. Of this amount probably 50 per cent is inac-
- cessible to the mannfacturers, half of this on account of the unwill--
ingness of -owners to sell at any price and half on account of the
excessive cost of getting the timber out. from the remote valleys of
the southern Appalachians and Qzarks. Even at war prices hauls
of over 20 miles to railroads were very rare, and all timber farther
- removed is virtnally inaecessible. The rémdining 50 per cent. con-
sists of material generally smaller and of poorer quality than existed
in the older stands, and in the Fast it is very largely in the form
of scattered field and fence -corner trees and of shade trees about the
farm. = : o : S
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TABLE l—Est@mwted amownt of - stcmdmg qwalnut, dn millions of bocml feet, by
States (Trees 12 inches in diometer and over, breast Iugh )

Wigdle Atlantle States —— . e 80
New -York.__.. ‘ I . i 2
N OW J TS0y e o L2
“Penmsylvania i : i i : 26

‘South Atlantic States_

Drelaware
Marsland .
Virginia. — .
- North Cargling .. __.
Jouth Caroling .- e e e
HAGOTEIR e

‘_'North ‘Oéritral Stdtm

‘Ohio.
Senthern Mlchlgan
" Indiana
“Houthern W1seonsm
Tilineis. .
"SOuth Central States__‘_____,.__‘_.._,__‘___\_-__._____'__:”__.,”_,_ _______
West Vl‘l’"’l,nm N SRR e e i i - 80
I{@nmcmr ______ e e ——— I e
Tennessee __ — S - SRR
Prairie States ... S & 1B
- Wlinnesote______ P RS UM AL N Y
" Towa..—- o , - . : : B0
Migsouri : - o S B DN . .
Nebraska —— e 3B
Kansas__ < S —— e T 27
.Southern BLAtes oo e et ' e 114
L iATkansas ....__1____;‘ bl L - "______I__;____“_",._'_‘_.'ﬁ‘- 46
COREROMR. e e e e : 18
o Texas ..ol : ———m w—m ) 87
. Louisiana - : - e B
" Mississippi - ————- : — - - - 4
Alabama __meemeo . S _—— - ki)
- Total ‘ o e 821

IMPORTANCE OF WALNUT IN THE DIFFERENT STATES,
NEW ‘ENGLAND STATES,

~ The stand of walnut in the New England States, ezxcept in western .
Connecticut, is conﬁned to scattered planted irees.

ATt ig not -claimed that these quantities are accurate, They are very general. appl‘ﬂﬁl
mations based upon the best available .evidence, and should be held -guliject -to- correction
on the basis of future timber estlmates
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MIDDLE ATLAI\TIC STATES -

New York. —-Althouvh the entire State of New York iies within
the botanical range of black walnut, there are only a few places
“where the species exists plentifully. Sulhvan and Orange Counties,
in the southéastern part of the State, contain commercial amounts;
~ but on the west bank of the Hudson, abcwe Newburgh, and from the
Hudson eastward as far as, but not 1nc1ud1ng, Long Isla,nd it is very
scattered. In the Genessee Valley, especially in megston County,
walnut is found in amounts sufficiently large to warrant commercial
explmtatlon if the demands wers similar to those of war time. ‘

New Jersey—Walnut is plentiful i the western part.of New
Jersey, especially in Sussex, Warren, Hunterdon, and Cumberland
Counities, being, of course, most abundant and of the best quality on
the bétter soils. On the sandy soils farther east its growth is slower
‘and its quality inferior, although large trees are frequently found.

Pennsylvania—In the northern and central parts of Pennsylvania
walnnt is very rare. ‘West and southwest of this region of scarcity
Ties a belt in which walnut is somewhat common_on the good soils of
the valleys, but is lacking in the mountains. The southwestern and
southeastern parts 6f the State confain stands of walnut scattered

‘very generally throuﬂhout the hardwood forests, partlcularly in the

larger valleys

. SOUTH ATLAN TIC STATES.

M af'ylaﬂd —Valuable stands are found only in the western part of
Maryland, - The infertile red clays prevailing farther east and the
sands of the eoast belt are not favorable to a good development of
walnut.

Delaware~Only the northernmost portlon ‘of Delaware contn.ms
mnative walnut of high quality. : :

Virginia—The Shenandoah Valley remains the best walnut region
of Virginia, although the abundance of walnut there has been
greatly reduced. Commercial quantities are still to be found °
throughout the whole length of-the valley, as well as'in the coves and’
valleys on both sides of the mountains. ~ On the east slope of the
Blye Ridge a considerable amount of walnut is found in small,
fertile mountain valleys. To a lesser extent it grows on the slopes
of these small valléys but is of mferior quality. In the Piedmont
" region the river valleys contain copsiderable walnut, the Potomae
and Rappshannock basins contain the most, and the York and James
somewhat less. South of this region Walnut i5 scarce, and is found
‘in carload lots only in the broadest of the bottom lands, the poor
red soils of the uplands being unfavorable to. its deveiopment 011
‘the eoastal plain of Virginia walnut i is rare
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Fia. [.—NATURAL GROVE OF BLACK WALNUT IN DECATUR COUNTY, IND.

Fla. 2—OPEN WOODLOT IN [NDIANA, IN WHICH BLACK WALNUT IS CHAR-
ACTERISTICALLY GROWING IN MIXTURE WITH OAKS AND OTHER HARDWOODS.
SOME WALNUT TREES HAVE RECENTLY BEEN CUT.
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FiG. 1.—GROVE OF BLACK WALNUT IN INDIANA, FRINGING MIXED HARDWOOD
STAND AT RIGHT.

Fig. 2—WHITE OAK COMING IN UNDER BLACK WALNUT THAT FIRST INVADED
THE PRAIRIE SoD.
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- North Caroling.—The coves and valleys of the mountain region of

western North Carolina up to an elevation of 4,000 feet are the most -

favorable sites in the State for walnut. For many years these forests
have been subjected to selective logging, carriéd on at greater and
greater distances from shipping points, and the walnut has been
removed along with other valuable species. This process culmginated

in the close search for walnut during the war. As a result, standg -

containing much walnut of merchantable size and quality can now
rarely be found in the western part of the State, except in remote
sections: distant from railroads or in places otherw1se difficult of
access. In the Piedmont region it is'found commonly as far east as
a line relatively parallel to the mountaing and passing through
Statesville, and in this region perhaps the largest amounts in the
State exist at the present.time. - Still farther east walnut is occa~
sionally found on better bottom-lands, but in many large areas'it is
entirely lacking, although hedgerow and roadside trees Whlch have
been protected are not infrequent. oo -

South Carolina——As a whole, walnut is not commercmlly 1mporbant
in South Carolina, being found in quantity only in the one tiér of

counties next to the mountains. Throughout-the Piedmont region, -
as far as Columbia, it-is usually found -only ‘as scattered:trees on -

rich soils, but in some localities it is more abundant. :
Georgm.mWaInut is of importance only in the Appalachlan Val-

ley region. of vortheast Georgia and’ the Blue Ridge region to the

east, where a few countles. contain 40 per cent of thé total stand.

Towa.rd the southeast the, proportion of native walnut decreases,-and - A
along the two or three rows of ‘counties back from the coast noth- -

ing but planted -walnut or protected roadside trees is reported.  No-
where is-there now sufficient walnut to give the section- any . com-
mercial importance, and the scattered Walnut of the Piedmont reglon
is hardly more. cons1derable : X .

‘N ORTH CENTRAL STAT'ES

()kw -—Ohm is one of the famous old producers, and, in Splte of
a somewhat dense population and large agricultural ‘area, there are

still large amounts of walnut to be found, especially in the broken -

east central part of the State, where it flourishes in fields and in
mixed hardwood stands and seems to'be reproducing in a satisfactory
way. It is common but less plentiful over the remainder of the State.

Southern Michigan.—Althongh s famots hardwood State, Michi-
gan is too far north to have very mwuch walnut. This ,.Wo_od has

been shipped from as far.north as the fourth tier of counties above
th¢ Indiana line,a distince of 80 miles.. Toward the soutliwest;-on. -

account of the sandy soils, it is only: occasionally found, but over
10340°—21— 2
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taogt of the two southein tiers of counties it is-plentiful as a field
tree. The quality is excellent to its morthern commercial limit - -
i Indiones~The whoele State of Indiana has a high reputation for
Black walnut, but at present the species ig irregularly distributed,
g condition that is explained by the ‘differences in the soil and by
the settling and clearing of the land for agriculture. The northwest
part-of the State never has been to any. great extent a walnut sec-
tion, the poorly drained Tands of the Kankakee River and the sandy
stretches about the south end of Lake Michigan being wmfnvorsble
fo thig species. In the northeastern part of the State and in a region
south of the Wabash River, embracing all bat the lower third of the
State, soily are excellent, gnd waliub is evarywhere seen in felds,
along roads, in wood lots, and especially west of Indianapolis, int
pure groves fringing mixed hardwood stands.: The south third of
the Sta.te is mere rollmg and broken, and walnut is largely confined
to valleys and protected slopes.  The soils in some places are sterile
clays underlaid by hardpan or rock, and are unfavorable for walnut,
which is, thervefore, scarce in' these localities.. In. the region as a
whole, however, walnut. is of commercial mportance. The forests
of the Wabash Valley below Viheennes and of the Ohio Valley be-
low Evansville tend toward ‘typea more: charactamstma,liy southern,
and walnut becomes more rare.

" Bouthern Wisconsin~Walnut exrsts in commerc:eal quantlt.ms in
southwest Wisconsin below 2 line running: from La Crosse to Bara:
boo and: Madison. * Tt is nowhere very ewdent, but Tich pockets of
pure stands are found in out-of-the-way valleys. . The trees usually
grow ss pure grooves in grassy hollows or scattered singly among
the other species in.the better class of hardwood stands. Waslnuﬁ
grows much: farther north in Wisconsin, but is sparsely distribated,
usually as widely scattered individual trees. ‘

Ilinois—Most of the walnut in Tllinois-is found ncrth of a hne
from St. Louis to Terre Haute, and is generally limited to the bottorm
lands and moist flats. Walnut is an important element of the
hardweod stands in this region and is particularly abundant in the
central part of the State. On the poorly drained and sandy soils
in northeastern Tilnois there is less walnut, and in the hardwood
forests of southern Tiinois it forms a smaller propomgn of the stand
tha,n in the: bottom-land forests farther north. ‘

. SOUTH CENTRAL ST‘ATES

West ng@ma —The walnut in West Vlrgmla, s largely confined
to the notthwestern tialf of the State. . The elevation of the south-
easiérs half of the State is-in genersl too high and the soil is teo
shallow and poor for wilout; slthough thete are’ maﬂy valleys which
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' conitain’ & ‘considerable amount of merchantable walnut, as well as
‘much-small growth. In the region of the Great Kanawha and New
Rivers the walnut has been almost entirely removed. - In the extremeé

southwéstern part of the State thiere are scattered stands.. Though
“walnut grows to good size in West Vlrgmm, it is not so large, i i gen-
era,l as'in Ohio or Indiana, azid it 1§ aldo more defactive. -

- Hentuwely: ——Kentucky i$ & heavy producer of walnut and still cons

tams large quantities in spite of long-oontmued catting. The blue- -

T grasyregion of ceatral Kentucky is the main source of supply om
account of the ease with- which most of the timber may be-obtained
“and because of its gemeral distribution on nearly every farm. and
- wood Iot.” The largest amounts, however, are in the mountaing of
ea;stern Kentucky, but these supplies have hitherto been inaccessible,
even at high' war piices, on aceount. of the leng hauls over mfermr
- reads and the simall amounts avéilable in any. one place. - In extreme
' western Kentucky the principal forest is the. more chamc‘temstmally
‘southern type of bottom-land hardwoods in which walnut iz .an
1nszgn1ﬁ=cant nember. o

Tenncssee—Tennesses is divided 111130 three walnut-producmg d:ls~
tricts—east, mmdle, and. west Tennessee—each contammg different
toponfraphlcal and forest types. . Hast. Fennessee is moumtainous-and
cotitainis a great deal of walmut scatbered as field trees in the agricul
tural lands of the valleys and appearing quite generally in wood lots
"and in the hardwood type, where it makes excellent. development.
On pine lands i ismore rarely seen and is of inferior form. In'the

mountains. it is found up to 4,000 feet. in elevation, ususlly in coves
with rich, deep soil, alomg with: yellow poplar a;nd white amd. red

. oaks. In the rolhng country of middle Tennessee it is a common

- tree; although its development is inferior to that in east Tennessee.

In the aggregate there is probably more walnut in this section than
in either of the other divisions of the State. It is found in lmestone

" soils, even where outcrops indicate: a shallow seil, and it frequently
. associates with ted cedar. In the hollows and valleys of the Hme-
stone region it reaches excellent propertions, West Tennessee tends

to the: alhwwl-bott@m type and contains only a-scattering of W&.hmt

PRAIRIE STA’I“ES

Southern M%meso:ﬁa —-—There is very llttle Wa]nut in anesota
although some has been cut.in the two southern tiers .of countles,
where conditions are similar to those of northern Towa.

Towe.—Towa is one of the most important sources of walnut, paﬁ:—
ticularly in. the southern and seutheastern parts.  The loess ‘goils
of this State are deep and-rich, and the broad river bottoms present
large areas: of well-watered seils in. which walnut thrives. Planted

‘on the uplands, walnat nsually grows slowly, and its development
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is unsatisfactory. Along the Mississippi:and Missouri Rivers it is
found ‘in draws léading down to the streams, where branches have
been cut through the bluffs. = These draws contain a considerable
quantity of walnut which may be regarded as here marking the most
northerly limit of growth in: cammermal amnounts.
Missouri—Missouri ranks first in the amount of its standing wal-
nut. The distribution of the walnut is somewhat unéven on aceount
of the diverse topographic, soil, and climatic conditions.. North of
the Missouri River these conditions resemble those of Towsn, and the
river bottoms and moist draws support relatively- large stands. of
walnut in mixture with oaks, élm; hackberry, and, sometimes, along
larger streams, cottonweood. ~The quality is good, although the trees
do not, as a rule, reach a very large size. ~South of the Missouri
River, in the western part of the State not included in the Ozark
Hills, the conditions are more like those of eastern Kansas, and the
proporticn of walnut to other hardwoods is even greater. The third
division of Missouri—the Ozark region—occupies most of the State
south of the Osage River. Here walnut is found everywhere in the
bottom-land forests, though rarely in pure groves. On the slopes
and uplands it is absent. In the aggregate there is a large amount
still standing in the Ozark region, and in more remote districts there
is. doubtless much excellent stuff, for evén at the height of the war
-demand walnut was seldom cut farther than 20 miles from the rail-
roads.. There are probably 2,200 square miles of this more remote
section from which only the best veneer logs have been removed.
TUnder present market and labor conditions this region is virtually
inaceegsible, The fourth region is the heavily wooded southeast
portion of the State from St. Louis southward, comprising the
Mississippi bottom lands. Walnut is found here, scattered through
the bottom-land hardwood forest, but in quantities too small for
general commercial exploitation.
- Nebraska—In the southeast corner or the State there is a great
-deal of walnut along stream bottoms, but north of the Platte it is
less abundant, and is found in commercial amounts chiefly near the
Missouri River in draws where creeks break through the bluffs. . -
Komsas—In eastern Kansas walnut is a very prominent constituent
of the bottom-land forests for long distances, frequently composing
30 per cent of the stand. Tt is nearly always associated with ebm and
dg‘usually second in importance to this tree, which extends to drier
lands than the walnut.” Hackberry is very frequent, and bur oak,
white oak, and many other species may also be found in smaller
amounts. . Occasionally the stand will be pure walnut over areas of
5 to 20 acres; but mixed stands are the rile: ' Walnut is sometimes
found on the northern slopes of the river bluffs among oaks and elms,
‘ustially where thé slope'is gentle and the soil is deep, espécially near
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- springs or -seeps. Small streams usually have the most favorable
- bottom lands; such rivers as the Kansag and Arkansas deposit. too
much gand a,long £aeir bottoms.

SOUTHERN STATES

A?kamas —Walnut is Wldely dlstrlbuted in Arkansas usually in
_ the deep rich soils of the stream bottoms; but its growth in large
. quantities is mostly confined to the northern part of the State. In
the porthwestern region, known as the Boston Mountams, the physm-
graphic and climatic conditions are. such that walnut ceases to be
a river-bottom tree and appears upon the level terraces and mountain
tops, which alternate with steep. escarpments Here the soil is rich
and deep, of limestone and sandstone origin, and bears a blue—grass
‘sod in most places. The rainfall is greater than in other regions west
of the Mississippi River and conditions more closely resemble those
of central Kentucky and Tennessee.. Tn much of Arkansas the walnut
is difficult of access, as the stands are far from railroads and hauhng
is expensive. :

Okbahoma—Waknut is of oom,1d_erab1e 1mportance as 4 boi:tom-
land tree in Oklzhoma, In the western part of the State it is scat-
tering or only iocally abundant; but in the’ eastern Jpart, the old
Indian Territory, it is still very common, although a great deal was
recently cut, and the remaining timber is theLefore mostly small.
This region oontamed the last of the virgin walnut. The wood is con-
sidered inferior to walnut grown farther north and IS little sought
for milling. :

Texas. —Condltlons are wuiely variable in Texas, and the develop—‘ :
ment ‘of walnut is correspondingly irregular. . The speclecs is found
" over the whole eastern part of the State ‘though it is nowhere very
abundant at the present time, the region having been worked heavily
for export durmg the last 20 years. On the lower stretches of the
tivels the prevmhng forest is of the southern hardwood botfom-
land type, consisting mainly of gums, oaks, and cypress and contain-
ing little walsut; but toward central Texas the southern species drop
out one by one, and walnut becomes increasingly important until the
western limits of its range are. reached, where it associates with
Mexican walnut (Juglans mpestm) In the black-soil region the
wood is dark and uniform, prodicing veneers of a deep brown color
with even a purple or dark-greenish shade. Toward the limestone
region of the Edwards Plabeau, where the conditions of growth are
severe, the wood is light in. color, streaked with darker shades, and
sometimes so variable and so dark lined asto pass for genuine Circas-
sian Walnut “Valuable burls also come. from this region. Texas
Wwaltint 'is. defectwe in general and at present is not often cut for
milling,
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- Eowistana;, Mississippi; ond Alobome~~In Louisiana walnut is not
found in the pine type and is rare in the alluvial bottom-Jand type— -
the two types which comprise by much the greater part of the forest
area; but commercial amounts are sometimes found in the Red River
Valley, in the northwestern corner of the State. In Mississippi wal-
omt is widely scattered through the extensive alluvial botfom hard-
wood type, but is so searece that shipments of Togs fromi any part of
the State are rars, Alabama has hever ﬁgured as 2 walnui- producmg
State, most of this species being found in the northeasﬁern part, in the
valle.ys of thef Tennessee and Coosa Rlvers o

FUTURE SUP?LIES.

‘The future supply. of walnut can net, well be mferred from any
statement of the present stand. of merehantable tlmber, because in
such a sta,tement immature trees are not considered. An estimate of
the average annual yield i much more expressive of what may be
expected in the future. Previous to the war the average annual cut
probably ran between 40 and 50 million board feet a-year, and those
most familiar with the situation believed that this represented fairly
well the cut that mlghﬁ be sustained continuously,  This was borne
oit b v the dlscovery Guring the war that the couniry actuslly had
" much more merchantable walnut than anybody- supposed, although
the increase was due in part to closer utilizatien and thb release, as
an act of pat"lotlsm, of supplies not usuaﬂy on the eommercial
market. The war cuf heavily into the growing stock, however, and
the yield for some years will be reduced. Nevertheless, if the amount
of young growth is in normal proportion to the older trees there is
no resson why the old sustained yield of éO to 50 mﬂhm board feet
should not be resumed.

- An estimate of the amount of i *mmature t}mber is even mote dlﬁi-
cult’ to make than an estimate of the inerc‘mntabie steff. Among
those informed, the opinion is common that in most of its range there
' is an abundance of young walnut down to 6 or 8 inches in Sigineter. _
There is an astonishing lack of reproducflon below this size, _except
- in the upper Ohio and eastern region, The frees now rated 2% un-
merchantable—and this is partmulaﬂy true in the western part—
are, as g rule, not thrlfty young trees, but older growth that has been
suppressed and stunted, though still capable of Tecovery and of de- -
velopment into saw t1mber From this source there.is a fair assur-
ance of a modérate supply of black walnuf for, perhaps, 30 years,i
comparable in amount to the walnut cut duiing the 20 years before
the war. _If a great war should oceur durmg the next 30 years much ’
&ﬁcul’cy Would be. experlenced in sectring desirable amounts of
walrnuf, - I is too Tate now to provide for any material i mcrease mj
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the supply during that perfod;although the situation may be some-
what ameliorated by the careful management and conservation of re-
maining stands. At the end of this'period the remaining supply will
begin to decrease unless active steps are now taken to seeure an ade-
quate replacement by extensive planiting or by forest management to
secure natural regeneration.. The upper Ohio Valley-and Appalach-
ian region is too imited to miaintain a very large cutpuf. :There is
absolutely no fieed, however; of our sacrificing & national asset like
black walnut; which may be perpetuated it the proper action is talken.
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-~ DESCRIPTION OF THE TREE.
C .7 SIZE AND FORM.
- Black walnut is naturaé_lly a large tree, and, if it were given‘time‘
-and a favorable site, it would grow to magnificent proportions. At
present, however, it is a rare thing to see frees over 30 inclies in diam-’
‘eter, breast high,-and these are uwsnally open grown -with broad-
spreading crowns and short trunks, Logs as Iarge ag 77 inches at the.
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| PIg...8~—~Forest-grown’ black walnut: tree. [ .

-~ small end- have been

cut, and heights of -
125 to- 150 feet are

on record, although
to-day trees 100 feet

tall are rare.. The

average tree that is
cut at present con-

.. tains about 15 feet.of

merchantable length,

When it has grown
in the open, black
walnut has the ap-
pearance - of . an  or-

“:chard tree, with a

short, clear bole and
a round, spreading
crown, which in sum-
mer exhibits a mass
of beautiful foliage.
In the -winter the
coarsé branching

- habit and the large,

dark  twigs usually
‘make it easy to iden-
tify the tree even at
considerable dis-

tances, although
- young and-abnormal

trees may sometimes
be mistaken for ash
or hickory. In the
forest a typical
black-walnut tree

. presents a tall, clean

bole of Ilittle taper

Cup to the lowest

branches. At this
point the identity of
the main trunk is fre-

- quently lost, and a few

- large limbs spread out
“to form'a rounded -
: .erown..at: - the .level
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of the forest canopy. .
The greater merchant-

able length, the more
slender and more grad- |
ually tapering stems, and =
the smaller, more re- A
stricted crowns of forest-
grown trees are in con-
spicuous contrast to the short, th1ck rapldly
tapering trunks and full crown _of trees

grown in the open. . Of two neighboring -

trees measured in Indiana—one a field and
the other a forest tree—the former, because
of rapid taper and low branches, had only

about 15 feet of merchantable length, but

the latter had nearly 30 feet. Forest-grown
trees near Fort Wayne which measured from
30 to 35 inches in diameter, breast high, had
from 64 to 72 feet of merchantable length.

Tt is very characteristic of walnut, both in

the open and in the forest, for the main trunk

to break up within a few feet of the lowest
limbs into a number of large branches, no one

of which appears to be the leader.

T“HGS

A chara,ctemstm feature of the twigs, by
Whlch black walnut and butternut may be dis- -

tinguished. from other trees, is the way in
which the pith is divided by thin diaphragms
into spaces or chambers. The pith of black
walnut is of a pale buff color, but.that of but-
ternut is dark brown. o

ROOTS. =

The _fbot systém of black walnut is deép :
* geated and characterized by a marked tap- -

root. This is well defined even during the
first year of the seedling. Later the tree
throws out prominent lateral roots. -

_ BARK.
The bark of black walnut iz one of the most

variable features of the tree, the differences

being caused largely by different rates of
19840°—21-~8

Fic. 4,—Black walnut seed-
ling from a brushy site,
at  beginning of third
year of growth.
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growth. The bark of a rapidly growing walnut tree is thin and reticu-
lated in some places abmest as much as the bark of ash; but, as a rule,
the rldges and furrows are much larger and 1ess‘regu1a,r and the retic:
ulation is not apparent. The color of the bark from inside to outside is
always dark, being almost black when it is wet after a rain. On slow-
growing old trees the bark becomes several inches thick and is broken
up into irregular blocks by transverse cracks. This is éspecially true
toward the southwestern limits of the walnut range in Texas, and
there the color becomes lighter, being a reddish brown in some locali-
ties. The darker bark, as well as the greater straightness of bole and
better general symmetry, are, however, usually sufficient when leaves
and fruit are absent to distinguish walnut from butternut, or white
walnut, as it is called in some sections.

LEAVES, FLOWERS, AND NUTS.

The leaves are pinnate, from 1 foot long on forest-grown trees
to 2 feet on’ vigorous trees in the’ open, with from 15 to 23 leaflets,
smooth and light shiny green above, paler and somewhai hairy
below.  The Iea,ves _closely resemble those of butternut a,nd to a
less extent, those of ailanthus. In the midsummer the tree is very
ornamental, but because the leaves are put out late the Wmter ap-
pearance continues for a relatwely long time.

Flowers are borne at the same time the léaves begin to develop,
the staminate or male flowers in catkins 3 to 5 inches Iong, and the
pistillate or female flowers in inconspicuous clusters of two to five
greenish flowers, on the ends of the branches. Only one or two of
these pistillate flowers develop into nuts. The mature nuts are
round to pear-shaped and 1} fo 2 inches in diameter ontside the
greenish fleshy husk that incloses them. The nut proper is nearly
spherical, with many ridges roughening the surface. The value of
the nuts as articles of sale is variable. Although in general the
nuts have meats moderate in size and difficult to remove from the
shell, the nuts from certain trees are exceptional both as to size
and cracking qualities. The trees that provide these exceptional
nuts are of value in developing special horticultural varieties.

SILVICAL CHARACTERISTICS.
SOIL AND MOISTURE REQUIREMENTS.

The requirement of black walnut for fertile, moist, but well-
drained soils has already been diseussed. This requirement should
be kept in mind in selecting sites for the planting of walnut. In
addition, because of the deep root system of walnut the subsoil
underlying the planting: site should be of a poroums texture to a
corresponding depth. A dry stmosphere does not seem- greatly to
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affect the growth of the tree, provided the soil conditions are suitable,
for the development is good in the irrigated plantations that are
scattered through the arid West, and the natural range of walnut -
extends in Texas into a region of relatively light rainfall. Its de-
pendence upon good soil is more marked, however, in regions that
have a relatively scant preoipitation than it ig in well-watered regions.

TOLERANCE OF SHADE,

Walnut is demdedly intolerant of shade, although its ability to
endure shade varies with site and soil conditions and the age of
the tree. During the first few years of its life it will bear consider-
able side shading, as is shown in occasional instances in which
walnut was planted between rows of corn and grown successfully
in combination with corn for two or three years. In mixed hard-
wood forests, where there is a lack of light, walnut reproduction is
practically. never found. It is found on the edges of the forest,
along roadways and streams, and in other places whete the con-
tinuity of the forest cover is broken. In the East, at least, it can come
up successfully through brushy tangles of sassafras, surhae, rose,
and raspberry bushes, and in between clumps of shrubby willows.
In plantations the interlocking of the crowns soon causes & decided
reduction of-diameter growth -and; after the trée has attained a
height of 30 to 40 feet, height growth is no longer stimulated. by
crowding, the effect of Whlch is, rather, to cut down all increment.
Suppressed trees in these conditions become stag-headed - and put
out water sprouts all the way up and down the trunk .

& REPRODUCTIGN

: Black walnut reproduces both by. seed and by sprout, the former
means being very much the more common. The nut crops are usually
generous and the percentage of :Eert1hty is high. Transportation of
the seed to any distance, however, is practically dependent upon
squirrels, and the greater part of the walnut reproduction is undoubt- -
edly from nuts that are buried by squirrels in open grasslands ad-
joining forests. Started under these conditions, the seedlings receive
the abundant light needed for their vigorous development. It is-
doubtful, in fact, whether the seedlings can successfully establish
_ themselves from nuts that are left lying on the surface of the ground
or are only lightly covered with fallen leaves. . Of the nuts buried
in the forest only a small proportion produces successful trees; most
of the seedlings are eventually suppressed by the overhead shade
unless they are fortunately located unider some break in the forest
canopy. This characteristic of walnut reproduction makes it appear
likely that in many of the mixed stands containing walnut the walnut
was the first to start or1g1nat1ng from nuts buried by squirrels in
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open meadows and prairies, and that the associated species came in
Iater beneath the walnut, after the latter had established forest con-
ditions. The agency of squirrels in the establishment of walnut is
probably responsible also for the frequency of practically even-aged
groves of walnut. Of some even-aged stands, which started within
the memory of living man, it is known that the small fields and hill-
sides they now occupy were seeded by squirrels in a single year. It
is quite likely that this is the usual origin of even-aged stands that
have sprung up without buman action. Whether this is due to
exceptionally heavy seed crops or to bad winters that killed off the
squirrels before the nuts were dug up and eaten, or to short winters
that did not force the squirrels to consume all their hoard, or to'a
combination of such cireumstances, can not now he told.

Reproduction is remarkably rare in the greater part of the range
of black walnut under conditions as they now prevail. Practically ali
walnut stands are grazed by cattle, that destroy the young seedlings,
or, still worse, by hogs that eat the nuts. Consequently, no reprodue-
tion of walnut or anything else is taking place, and the stands are
becoming grovelike, with open grassy floors. Even where grazing is
excluded, however, walnut reproduction is not generally seen. This
is difficult of explanation, but possibly it is linked with the effeet of
the settlement of the country on the number of sqmrrels and theu‘
habits.

In western Indiana profuse reproductwn is occasionally found
along the fence rows around fields containing old walnut trees, as
well as scatteringly on open southern slopes of draws leading down
to the Wabash River on both the Indiana and the Illinois sides. In
some localities in Missouri young trees are characteristically scat-
tered on open southern slopes near hollows that contain mature wal-
nut. The growth on these open slopes, however, will be subnormal
and the trees will be poor, ;

Conditions are much better farther eastward, and in such regions
as southwestern and southeastern Pennsylvania, parts of West Vir-
ginia, northern Virginia, Maryland, northern Delaware, and western
New Jersey reproduction is locally profuse. It is usually found
along stream courses passing through agricultural lands, pastures;
or woodlands, althongh by no means exclusively limited to such sites;
Along roadsides, the edges of wood lots, fence rows, and, in fact,
in almost any place where there is protection and sufficient light
. young walnut-is likely to be found. In all this region the reprodue-
tion of walmut iz rendered more certain than farther west, on account
of the fact that the woodlands are not generally grazed here, while
grazing is the rule in the Ohio Valley and westward. Even in this
region of maximum reproduction, however, trees above 6 inches i -
diameter are seen much more frequently than seedlings.
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Sprout reproduction occurs irregularly from stumps of small and
moderate-sized trees cut, apparently, at any season of the year. The
sprouts are usually numerous and come from the side of the stump
somewhat above the root collar. During the first few years the
sprouts usually grow tall, weak, and crooked, resembling those of
cottonwood, especially if they are not in full light. "The first season’s

growth probably continues until frost, which kills back the tops of -

the sprouts for as much as a foot. Unless there is plently of light,

all the sprouts usually die in a few years. In the open, one or two or.

even three sprouts may persist and grow into fair-size trees. The
original stump rots away, however, weakening the base of the sprout

and infecting it with red butt rot. Sprout reproduction rarely pro- -
duces a good tree of saw-log size. Certainly it is not to be con-.

sidered seriously as a means of regenerating a stand.

DISEASES AND INJURIES,
FUNGI.

Black walnut is moderately free from tree diseases and is as_reéisﬁ-
ant to injury as any of its associates. Red butt rot is found in a

small percentage of trees, mostly old trees of northern growth, al- -
thouigh it is very bad in parts - of central Kentucky. As a rule the rot.

extends only a short distance up the tree, and “butting off ¥ the
lower 3 or 4 feet of a hollow tree will usua.lly remove most of this
defect. The * doty » zone that surrounds the advanced decomposi-
tion at the center is generally parrow; it is frequently possible, in

fact, to saw boards within an inch of an open hollow before any dis-

eoloration appears. '
A white top rot is found, Hmited almost entirely to southera logs,

particularly from Oklahoma and Texas. Its presence is indicated by .
punky knots and occasionally by conks.on the upper trunk, This rot-

extends a greater distance up and down the trunk than the red butt
rot and is a-much greater detriment to the logs, especially if they are

to be used for sawing into lumber, A large log with a defective center.
might be made to furnish a large amount of first-class Veneer, but -

could not to adva,ntage be sawed into lumber.
INSECTS.

A tent caterpillar disfigures the foliage of many roadside trees and
reduces the rate of their growth. It is reported, however, to be rare
in forest-grown trees and groves, walnut being worst aﬁ'@cted when it
grows near cherry or apple trees. In ornamental trees the nests
should be promptly burned. Except for thls caterplllar walnut is
very free from insect pests. '
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GROWTH OF INDIVIDUAL TREES.:

Wa.Inut may be classed a,mong the more rapid growmg hardwoods,
The fertility of the soil on which black walhut is usvally found
greatly facilitates the growth of the tree. The poorer the site, the
slower are all phases’ of growth in height, in diameter, and conge-
quently in volume.  Growth is also affected by the shade from adja-
cent trees, and this accounts for the characteristic differences in form,
The rate of diameter growth, on soils of equaI quallty, depends nor-
mally upon the amount of foha,ge, and hence is slower in the small-
crowned trees of the forest thin in spreading-crowned open-grown
trees. When the trees are suppressed by the shade of faller trees,
diameter growth is greatly decreased.

HEIGHT GROWTH.
Table 2 gives an idea of the average height growth of black wa,lnut
in comparatively open, pure stands in central Indiana and Ohio. It
should be accepted as applicable only to “ grove walnut”:

Mapin 2.—Height growth of walnut in compuratively open
stwitds in central Indiane and Ohio.

Ago. |Hoight|| Age. |Height.}) Age. |Height.

Yea"rs. ‘ Feet. || Years.| Fect. Vears.

Feet.
0}l B e b T friio | B
207 5.0l 7l 7 [ 1o 85
| & 0] sy 0| s
0 b e o0 | & | 140 87
0 68l 0] 82| 150 8

DIAMETER GROWTH.

"In the course of this study diameter-growth measurements were
made on 128 trees located at 16 places'in 6 States. While the number
of trees thus scattered is too small to afford reliable data, the aver-
age measurements shown in Table 3 will give a general idea of the
average rate of diameter growth, breast high, of walnut under
nelther the best nor the poorest conditions: '

TABLE 3.—Breast- h@gh diameter growth of welnut, ‘Bbased on
mewsurements' of 128 trees widely sca,tte'red 1

Diame- § Diame- | Diame-
ter ter, ter,
Age | preakt || A% | wproans || 288 | breast..
high. high. e high.
Years.] Tnches. || Vears.| nehes. . Years. Imhfs.
10 1.2 80 | 7 18,3 116 26, 0.
% 5.0 ¢ 2.6 20 26.9
3¢ 1 .88 80 |- =2 10 27°8 L
40 12,5 90 23.8 140 28.5 .
a0 5.7 '100_‘ S25.0 {1 2.2

1 Distribution of measurements: Tndiana, 37 trees from 5 localities; Obio, 75 trees, 3 localitfes; ﬂiiﬁdig,
Btrees, 1locality; Virginia, 5 trees, 1 locality; New Jersey, 7 trees, 1locality; Missourl, 3 trees, 1 focality.
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A few selected measurements are given below as illustrating the
rate of diameter growth under specific conditions. It should be
" noted that they do not afford a safe basis for the comparison of dif-
ferent regions, since local differences in soil and stand may affect the
rate of growth even more than a wide geographical separation:

(1) Near IndlanapOhS, Ind.; illustrating the difference in diameter growth of
four trees that grew in the open and three that grew in the forest. The two
sltuations were about one-quarter of a mile apart and the soil in both cases
was deep, dark loam. The stand containing the forest-grown trees was open
and parklike, as a result of cutting operations in late years. The other species
in the stand were white ash, white ¢sk, white elm, beech, sugar maple, hack-
berry, Kentucky coffee tree, and hornbeam, (Table 4, No. 1.)

(2} Fayette County, Ohio; a similar comparison of diameter growth in open
fields or groves (45 trees) with that (of 13 trees) in dense stands of mixed hard-
woods. The growth both in the open and in the forest is less than in the pre-
eceding case, probably due, in part to less favorable soil and moisture condi-
tions. (Table 4, No. 2.)

(3) Near Indianapolis, Ind.; eight trees that grew-on a southwestern .slope
on the southern edge of :3 n.uxed hardwood stand of ash, elm, and white oak.
{Table 4, No, 3.}

(4) Near Indiapapolis, Ind.; six trees in a pure walnut grove on a flat
meadow adjoining a mixed hardwood stand of oak, élm, ash, and hackberry.
This stand is now somewhat dense and diameter growth is probably relatively’
low in late years. (Table 4, No. 4) '

(5) Near Fort Wayne, Ind.; five trees in a virgin mixed hardwood stand
composed of white oak, elm, yellow poplar, and ash, with a slight amount of
black walnut, located on a fiat, with deep, ¥ich, loamy soil of potential agricul-
tural value. These trees are probably typical .of the growth of the older walnut
stands cutf 40 years ago. (Table 4, No. 5.) -
" {6) Near Deer Iark, Boone Gounty Mo.; three trees from a grove on
poftom lands. (Table 4, No. 6.)

(7) Eleven butt logs laid aside for veneering at Indianapolis; of unknown
source, but probably from Indiana. These are very choice logs—round, clear,
of rapid growth, and ‘indicative of the average maximum growth in thig
region. {Table 4, Mo, 7.)

{8) Two butt logs fropr Marshall, Ind. (Table 4 No. 8.)

(9) Five butt logs from Farmersburg, Ind. (Table No. 4, No. 9.)

(10) Four butt logs from Carmel, Ind. (Table 4, No. 1{4.)

(11) Seven butt logs from Shreve, Ohlo. (Table 4, No, 11.)

(12) Six butt logs from Mount Gilead, Ohio; apparently came from 2 wheat
field.. (Table 4, No, 12.)

(13) . Five butt logs at Farmville, Va.; probably forest grown in mixed hard-
wood stand on rich bottom land. {Table 4, No. 13.)

(14) Seven stumps, New Jersey. ~ (Table 4, No. 14.) :

{(15) Two stuiwps near Cameron,” Mo.; in a mixed bardwood stand on a
northern exposure cousiderably above the stream bottom, Stump diameter,
17 inches, age 59 years. False rings were numerous. This growth was a little
below the average.

{16) Three stumps on the XKansas Rwer bottom lands near Lawrence,
Kans. Averaged 28 inches in diameter, stump keight, at 63 years; & very
rapid growtiu

(17) Three butt logs at Kaw Clty, Okla. Averaged 30 incheg in diameter

on the-butt end at 88 years, which is also above the average. The logs came
from the bottonr lands of a tributary of the Arkansas River,
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- {18) Six stumps at Vatléy Falls, Kans, in the bottom lands of D"eIavfrare .
Creek. Averaged ‘25 inches in diameter, stump beight, at 64 _years; “algo
above the average rate of growth. '
] (19) Five stumps in northern Delaware Averaged 2.5 inches in d_mmeter,
stump height, at 94 years. )

(20) One hundred 20-inch logs taken at randonr in Missouri, Iowa, and
Kansas. Averaged 83 years of age at the top end. I.ogs of this size measured
jn Indiana and Ohic were 81 years of age. These figures would apparently
indicate that the rate of diameter growth of walnut is about the same in the
river-bottonr woodlands of the prame Btates as it is farther east.

TasLE 4—Beamples of diameter growth of black walnut based on age deseribed
under the corresponding . numbers on_page 23.

Age (years).

Nea. Grown in— 10 1 20 [ 30 § 40 | 50 | 60 TO | 8 | 90 [ 10O [ 120|120 | 130 }. 7240 | 350

. Diameter at breastheight (inches).
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VOLUME GROWTH.

Agthe growth of a tree in volume depends upon the rate of growth
in both diameter and height, it is more variable than either. A
statement of the increment in board feet to be expected at the end
of any period will consequently have little bearing upon any par-
ticular stand. In order, however, to present a genersl idea of the
average volume growth of individual trees, Table 5 has been pre-
pared. Tt indicates fairly well the volume growth in groves in the
Ohio Valley, but does not apply to single trees or rows grown in
the open, to foresi-grown trees, particularly in the eastern part of the
range, or to trees in artlﬁcml plantations. I is less apphca,ble to
groves in Tegions east or west of the Ohio Valley.

It is evident from this table that walnub may be grown most
advantageously, from the standpoint of greatest continuous volume
production, on long rotations, for the reason that both the average
annual growth and the current annual growth continue fo incresse up



BLACK WALNUT: ITS GROWTH AND MANAGEMENT. 25

© 0. 150 years at least. The age to which individual walnut trees could
be best grown, from the standpoint of greatest volume production, is

probably limited not so much by an ultimate decrease in the rate of
volume growth as by the setting in of butt rot. The average age at

which logs are cut at the present time is 80 or 90 years—a permd at
which the tree is making rapid growth. :

"TABLE 5_—Volume growth of bleck walnut,

Average | Current
Age. | Volume.| annusl | annual
: growth. | growtht
Boari Boord Board
Years.| fed. eet. Jeel.
48 1.0 .-
60 100 1.7 5.2
70 150 2.1 5.0
200 2.5 5.0
90 260 2.9 8.0
100 © 820 3.2 6.0
1M 380 3.5 6.0
3.7 8.0
130 505 39 ] 85
140 565 4.0 6.0
635 4.1 7.0

!Average anuupt growth for -emch decade,

RELATION BETWEEN RATE OF GROWTH IN DIAMETER AND THE .

FORMATION OF SAPWOOD. o

- The’ thickness of the sapwood depends - very largely upon the
rapidity of growth, the trees which have grown most rapidly having

the widest sapwood. For this reason thrifty young trees aré more |

likely to have wide sapwood than old trees. Local differences in site,

however, frequently modify the tendency to vary with rapidity of

growth. Trees from certain regions are notomously sappy, but from

other places the percentage of black heart Is uniformly high. The-

relation of rapidity of growth to thickness of sapwood is shown in
Table 6, which is based on. 124 logs from widely scattered points. - Of
those trees in which the rate of growth was about the average the sap-
wood contained from 12 to 14 annual growth r1n0rs

TapLe 6-=Thickness of sapwood.?

Gfig;gﬂ'th Thick- | Years Growth | Thick. | Years Growth | Thick Yeﬁrs

ness of in last 153 of in tast ness of )
decade. {sapwood.| sapwood, || decade. {sapwood.| sapwood. | decade, |sapweod.lsapwood.
Inches, | Imches. 1| Inches Tnches, .| Inches, 1 Inches. .
0.2 - 0.3 25 - 09 1.2 14 1.5 - 1,9 13
.3 .4 20 - L0 14 14 1.6 2.0 13
.4 i 18 L1 L5 u 1.7 2.1 12
] 8] 18 1.2 L6 13 18 2.2 12
.6 .9 15 1.3 17 13 L9 2.4 12
.9 10 14 14 1.8 13 2.0 2.5 12
8 L1 14 ;

t Based on measurements of 12430gs.
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. The light-colored sapwood of black walnut used to be considered
more of a defect than it is now. It is the present practice of most
- manufacturers to subject their lumber to a steaming process as soon
as it comes from the saw. This steaming turns the sapwood to the
same color as the heartwood and renders it equally salable. The
sapwood of posts decays very much faster than the heartwood, and
this renders the use of round walnut posts decidedly unsatisfactory.

GRdWTH OF STANDS (YIELD PER ACRE).

It is difficult to estimate the yield on an acreage basis, of a species
that characteristically grows so scattered as black walnut does. How-
ever, the yields of pure, open, grovelike stands are given here ag
examples of what may be expected of natural stands under the best
conditions.

The first example is that of a walnut stand covering an area of
25 acres, located in. Decatur County, Ind. The growth is scattered
- zomewhat regularly over the whole area, except near the middle,
where an area of perhaps one-quarter of an acre was cleared around
a gas well. The stand is entirely of walnut, apparently even-aged and
about 50 years old. The forest floor is covered by a bluegrass sod
and is grazed by hogs and cattle. Naturally undér these circum-
stances there is no reproduction. The slope is slightly to the north,
where a small permanent stream bounds the grove.. The soil is a
deep, rich loam, similar to that of the cultwated fields adjoining.

' (See Table 7.)

TaABLE T.
Number | Estimated _ . Wynrber | Estimated
Diameter breast high. | oftrees | yield per Diameier breast high. | oftrees | vield per
per acre. acre. o per acre. aore.
Board feet. Board feet. | -
10,0 6.0 - 960
.8 2.4 552
L& L6 512
6.8 . 1.2 534
8.4 336 L4 . 24
7.1 497
9.3 1,028 Totalperacre....| 55.8 4, 660

The larger merchantable trees on this area, together with some
very large, short, “ fence-corner ” trees on another part of the farm—
a total of 68 trees estimated to contain 15,000 board fest—were sold
for $102.50 a thousand board feet on the stump. The above estimate
of 4,660 board feet in this grove is believed to be low; but if it is
accepted as it stands it gives a value of $477.65 an acre after 50 years,
or an annual income of $9.55 an acre. In making comparisons it is
imperative to remember that this stumpage prlce was exceptionally
high even in a period of vastly inflated war prices. Before the war
_$40 a thousand would have been high. :
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‘- Phe second example is that of a'small grove of 48-year-old walnut
mixed with younger trees of other species, in Hendricks County, Tnd.
The grove occupies six-tenths of an acre and is it a pasture adjoin-
ing a mixed hardwood stand of shagbark and bitternut hickory,
white oak, elm, sycamore, and an occasional black walnut. This
grove apparently illustrates the invasion of meadowland by the
forest, in the progress of which walnut was the leader, the associated
species being mostly young trees which eame in after the walnut was
established. The stand is still oo small to show a large yield in
board feet. (See Table. 8.) ...

TABLE 8 - -
Number of trees
Dismeter pﬂt. i W?é?{?t
* B2l
hreast‘_mgh. Other. | PET ¢z
Walnut. | oooteer |-
-1 spedes.t | .
Tnehes
Below § 5.2
81t010..... 8.6
0tol2 6.9
121014 10.4
14tol6 8.6
> 16t018....1 . 6.9
| 38te20...q LT s M L] R
- Total_ 483 \ sLe | Lol |

1 Blm, shagbark, whité oak, bitternut, and hackberry, in the order of abundance.
‘Another stand of wuch the same form was found in Hendricks
County, Tnd., growing under’ similar conditions in a pastured ares.

Ongmally this stand fringed a mixed hardwood stand very similar =~

to the previous ezsample, but the tlmber has been largely ren:;oved,
This walnut stand is not quite pure, but has a slight admisture of
hickory, oak, and Kentucky coﬁeetree, along with seédlings of ash
and’ Kentucky coffeetrée. ‘There is an excellent sod, and the area is
grazed by cattle. The walnut stand occupies half an acre. The age
of the stand is not known, but it is evident that it is still immature
and will have a very much greater value in 20 or 30 years. (See

. Table 9.).

" Another walnut grove in Jeﬂ'erson County, Kans - shows that
stands of thls kind. are by no means. limited to the Ohio Va,lley
This stand, which is about 60 years old, and nearly even aged, is
located on the bottom lands of Cedar Creek on an ared of about 15
acres, bounded on the south by Cedar Creek and on the north by corn
land.. This land is subject to overflow for a few days in exceptional
years, but usually it is above high water. The soil is a deep, dark
Toam, which gives excellent corn yields in the adjoining fields. The :
stand has not been gra.zed and there is a cons1dera,ble amOUlnt Of i
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undergrowth of young elm, hackberry, and C’mmegus, but not. of

walnut.
TA_BLE 9,

Number of trees

. ; - Pperacre.- Yield:-| -
Diameter peracre |
breast high. | - . ' oth of w?l-
A s nut, .
: Walnut. spei e; b
. L . Board
“ Fnches, % C L v feed.
Below 8 .
8t010.....
10to 12
1210 14
4 to 16
16t0 13
15 to 20
) o 22
22t024
24 to 26
26 50 28
2840 30...
0t032....],..... .
“Total,, 45 14 \ 1,750

1 Bhaghark hickory, Kentucky co‘Ieatree, ‘and white oak, in ordet ‘of abundanee. The two trees 3¢ to
32inchesin diameter were white oak,

Of the trees over 8 inches in diameter, breast high, the stand con-
tains, on an average, 23 merchantable walnut trees to the acre, 38
unmerchantable walnuts, and 8§ other trees (hackberry, burr oak,
and Kentucky coffeetree). The merchantable trees average 2.45 logs
to the tree, or 24.5 feet of merchantable length.. The average log
contains 55 board feet. Each tree, therefore, averages 135 hoard feet,
and the merchantable stand to the acre is 3275 board feet. These
figures are based on 208 logs that had been cut and were a,ctually
scaled This stand was too small to show maximum productw1ty,
but it indicates what may actually be secured in 60 years in western
river-bottom lands.

| MEASURIN G LOGS AND ESTIMATING STANDING TIMBER.
MEASURING LOGS.

‘The Doyle rule (Table 10) is in general use for scaling walnut logs,
and has been used in this bulletin in all computations involving board
~feet. This rule penalizes small logs very heavily, and does not at all
represent the amount that can actually be sawed from them. With
the present #un of logs averaging 70 to 80 feet to the log, 1,000 feet
scaled in the log by the Doyle rule will cut about 1,400 feet of lurber.
In logs about 25 inches in diameter the Doyle- scale represents closely
the actual amount that can be cut in walnut of goo& quahty

ESTIMATING STANDING TIMBER

Because of the high value, scattered occurrence, and variation in
form, of black-walnut trees, estimates of their volume are now made,
not by the “ cruising ” methods commonly practiced in the timber
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Tasre 10.—The Doyle log rule.

Length in feet.
Dism-
ger | 5 7 8 9 0 | 1| 2 13 | 14 15 16
inches.
Bosard feed
6 P 1s | Ls]zo| 23] 25 28] 50 3.3 3.5 3.8 4
7154|330 |as 52| 56| 62|6s 7.3 7.9 8.4 g
8.1 78 7 ] gt g 11| 12 iz 14 15 16
i e]-1) 12 1] B8] | B0 20 2 23 25
0| 3] &) 18t 0| 2| B z 2 31 34 36
u | 18{ 22| 2¢0] 28| 31| 3| = %0 3 48
12| 24| 28| 3221 36| a0 | 4| a8 52 36 40 64
1| ] %1 4 | 4| 51| 6 { 6 71 76 81
1) 37| a¢ | s | 56! 82} | 81 87 o4 1. 100
5] 4 | 3| 6] 8831 | 8] 4 o8 106 uz | 121
16| 52| & | | st | 0| o] 08 17 126 135 | 144
¥7 74 ) % | 95 ] 106 | 16 { 197 137 148 158 | 169
5] ] 86! e8| w0 | 12| 13 [ 1@ 156 171 184 | 196
1 84| e8|we | 1! 14| s | 16 182 197 21 | @5
9% | 112 § 1 144 |\ 160 | 1% | 192 208 224

200 ws | 126 | 1ea | 163 | i1 | 19 | 217 235 553 271 | 289
b | 12 1 1e3 | 162 | 182 | w2 | 23 1 343 3 283 304 { 324
2 | 135 | 158 | 180 | 203 | ;6 |28 | 211 203 316 28 | 361
24 | 3150 | 175 | 200 250 |25 | 300 a5 350 5 | .00
2 11 203 23 | 276 | 33 | 83 358 386 a3 ). 481
2 | 181 | 212 272 | a2 | 383 | 363 398 423 54 | 484
27 | 198 ) 231 | 264 | 208 | 331 | 362 | 307 430 463 46 | - 520
25 | a6 | =2 3 a6 | a3 465 504 540°.| 576
29 | =4 | w3 | 312 | 352 | o1 | 430 | 469 508 547 52616235
30 | %3 6 | 335 | 380 | 422 | 485 | 507 549 591 634 | 676
31 | 2 | 20 | 364 | a0 | 456 | 501 .| 547 00 835 683 | 7
33 | 294 | 343 | 202 | a4t | 490 | 39| 588 837 686 s | 7he
38 | 315 | 38 | 42 | 47 578 3 736 788 | sa1
34 | 337 | 304 506 | 562 | 619 | e 731 787 844 | 200
35 | & oo | 4s0 |54 eo1 el { 7 781 541 o1 | 96t
36 | 384 |- 48 | 51z | 5% 04 | 788 £33 960 | 1,024
37 | 208 | 476 | siz | 63| es1.: me | a7 953 | "1,020 ] 1089
33 | 433 | 506 | 578 | 6 722 | 795 | 867 930 | 1,012 | 1084 | 1186
30 | 450 | 536 | 612 60 | 786 | 3e2 .| oid 995 | 1ove | 1148 | Lo
@ | 456 | 567 |6aS | 79 ) w0 | 81 ;o7 | 1,08 | LI | L5 | 1,39

forests, in which all or many of the species are to be 1ogged together,
but by the separate examination of each merchantable treé. The
usugl practice is to estimate first the length and small-end diameter
inside the bark of each log in the tree, and then to find the contents
of the logs in board feet by the Doyle rule. To estimate closely the
Iength and taper of the logs and their diameters inside the bark re-
guires a practiced eye and a knowledge of bark characteristics, in
order- that the thickness may be gauged from appearances with rela-
" tive accuracy. 'In most merchantable logs the bark averages from 1
to 1% inches in thickness, as shown in Table 11.

Taprr 11.—Thickness of ba.rz;,, in inches, on logs of different diometers?

Diameter| Bark (Diameter; Bark Diameter| Bark
oflog. |thickmess)| oflog. |thickness.l oflog. lthiclkzness.

] 0.5 15 1.1 .o 1.3
7 .5 1 1.2 a5 11
g 5 17 1.2 26 14
) 7 18 - 1.3 a7 14
10 8 19 1.3 28 1.4
11 . 20 1’3 2 14
12 1o 21 1.3 30 14
18 i 2z 13
1 11 2 1.3

1 Baged on 291 logs meostly from Ohio and Indiana.
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In selling walnut on the stump the owner should accompany the
buyer, who is usually an experienced walnut cruiser; and -with him
estimate the length and small diameter of each log that will be cut,
keeping a detailed memorandum of the scale and the sizes agreed
upon. _

The average form and development of trees of different diameters
at breastheight are shown in Table 12, which may be used as
a rough volume table for average trees, particularly if they have
been grown in groves or wood lots. The trees used as a basis grew
in Ohio and Indiana, but the form is probably very much the same
throughout the range of walnut, except where conditions are very
unusual, as around the outer limits of the range, particularly toward
the west and southwest. '

TaBLe 12,—Form and volume of walnut trees of diﬁ_eren't de’ame;eﬂr‘s, breast high.

Distance above’ A :
Disme . istance aho egrou.ud (feet) Mar:
bi:grst: - - K Total [ chan: |Volume3
high It 10 [ 20 § 30 40 | 50 | 60 | Y0 [ 80 | Lieight| table | (board
i%— : | : (feet). | longth?] ‘feet).
ches). . (feet).
Diameter inside bark (inches). ’
Lo 206 0.2 0 oo e
2.0 3.5 L0l e
3.. 4.3 LT 0L e
4.} 51| 2.4 28 PRI RN RPN DRIV S S,
S.. 6.1 3.0 L5 |aeee.aeaiodan e donii e
6. 7.1 3.7 2.2 L1| 0.1 | ]eeeedaaeiannes
7-.. 80| 45| 2.9 17 152 PN DN SR S
8....] 9.0 54, 3.6 23| r2|......
9. 99} 621 43| 3.0 1L.7| 04
o....| 1.8 7.0] 50| 3.6 22 .9
n_o__ji1v7i 7.8 57 42 27| 13|
12....1 12,6 86| 6.4| 4.8| 3.83| L8| 0.1
13....0 13.6{ 9.5 7.2| 54| 3.8 23| .5|.....].....
... 145 10.3| 80 60| 44| 28| .9]..,
15.... | 15.4 [ 11.1 8.7 | 67, 50| 83| 131,
o | 16.49 2.9} 9.5]| 7.3 55| 3.8]18
17.... ] 141 12.8)1 10.21 80! 62| 441231, ..
18 18.4 1} 13.7 | 11.0f 87! 6.9 | 4.9 2.7]0. 71 25
19 1.4 14.6 | 11.8| 9.3 7.5| 55)3.3] . 73 28 110
20....( 20,6 | 15.5 | 12.6 | 10.0| 8.1) 60O]3.8]L0]. 4 3t 132
21 .. 21.6]16.4]13. 4| 10.7| 8.8] 6.6:4.3] L5]|....- % 34 160
2. (227|104 | 342 | 116 9.3 7.214.9]20/(....- 78 37 190
23....| 23411851150 12.2] 30,1} 7.8]55]2.5](..... 79 43 230
4. 51(19.5(15.9]13.0( 20.8; 8516.0[2.0/ 0.3 81 43 270
5. .. .6{20.6|16.7|13.8(1L.5| 9.6{6.6|38.5| .7 82 458 320
[ 26 .1 21,8]17.6(14.6 12,31 9.8;7.3| 41|12 2% 49 380
27 LOF22.8)18.5)154113.0;10.5;7.8]4.7| 1.7 8 52 5
28 .81 25.8719.4716.2{13.7| 11218453 2.2 87 54 520
2., .01 2490 20.2117.1 | 14. 4| 1.9 /9.0| 6.0 2.7 B3 57 615
30... L0 26,6 21.1) 18.0) 15.2) 1261 9.7 6.6 3.3 90 50 720

1 Stump height assumed to be 1 foot. :
3 Merchantable langéh to & top diameter {inside bark) of 10 inches.
3 Figured by Doryle rule, values ¢urved.

Short-cut methods of approximating the contents of standing
trees are often of use, as in the case of preliminary correspondence
between buyers and prospective sellers. According to a very satis-
factory method used by one firm in gaining a general impression of
the amount, the owner is requested to send in a list:of all trees offered
for sale, giving the girth of each at 43 feet above the ground and its
length to the first living branch. The girth divided by 4 will give
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approximately the diameter of the first 12-foot log inside the bark at
the small end and the clear length will indicate whether the treeis a
field or a forest grown walnut and will show to a certain degree how
many logs may be expected. The size of the upper logs may then

" be estimated on the basis of the butt log. This method is simple
_and well adapted for the use of the walnut owner who wants to know

approximately how much walnut he has.

WALNUT PLANTATIONS.

Walnut has always been a popular tree for planting on account of
its attractive appearance, the value of its wood, the production of
nuts, and the ease with which it may be propagated. Walnut has
consequently been planted in every State in the ¢ountry as single
shade trees, as windbreaks, as open, orchardlike stands planted for
nuts, or as closely planted stands for log timber. The last are found
chiefly in the prairie regions from Ohio westward. There are 126
stands on record in Towa alone, which is probably the leadmg State
in this respect. Most of the plantations of this kind were estab-
lished in the period of the great popularity of the wood, from the
close of the .Civil War to 1890, although at least one,- in Missouri,
dated back to. .1836, and another, in Nlinois, is said to have been
planted in 1823, These plantations have improved the general ap-
pearance of the farms and hswe served excellently as sha,dy groves
for cattle. U _ ,

FACTORS AFFECTING THE SUCCESS OF PLANTATIONS

~ Many owners take special prlde in thelr walnut plantatlons and '
maintain that these add to the market value of the farm. . In most
cases this is undoubtedly true, and the reasons are those mentloned
above; but, because of lack of management, unfortunately many
walnut ‘plantations have not been successful as producers of valuable
wood. The following table shows the average breast-high. diameter
growth in plantations, in. comparison with the average for the natus
ral stands of block walnut. measured (Table 13), and with the
slowest growth observed in a natural stand (see description of forest- -
grown stand in Fayette County, Obio, on p. 23). The figures for
growth in plantations are: based upon measurements of 90 planta-
tions. :
-This companson of artlﬁcml with na.tural stands is not very favor- :
able to the artificial. After the planted trees reach 50 years of age
the growth is slower than that of the slowest observed in natural’
gtands. . Furthermore, the mediocre quality of the planted but un-
managed trees was in marked contrast to the clean, straight, very :
tall boles of the forest-grown trees. - Two reasons may be assigned
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for this prevailing inferiority of walnut plantations—either. there
was a poor choice of planting sites or there was wrong management
of the planted stands, or both.

TABLE 13—Dwmeter growth in plantetions, in comparison wzth average amd
slow growih in natuml stands.

Diameter, breéast high (inches).

In naturalstands—

Age .
(vearsd. | 1 plan. -
tations. Offg?r' Otslow
growth, | BFOwib.
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- CHOICE OF PLANTING SITES. S

‘The plantations of walnut in the prairie regions were quite natu-
rally started in the situations in which the owners most needed trees;
that is, on the treeless uplands or, occasionally, in recent years, on
parts of cleared bottom lands. The sites selected were only rarely
those which supported tree growth at the time of the settlement.
The soil quality of these sites may be excellent, but the moisture
present in the soil during the summer is insufficient for the flourish-
ing growth of walnut. _

As has been pointed out on pages 4 and 18, walnut needs for good
growth a deep, fertile soil, both well Watered and well drained, per-
- mitting the free movement of soil moisture and, 4t the same time, the

access of alr to the roots.” These qualities are the more necessary the
less favorable the climatic conditions, especially the precipitation.
From Indians westward soils suitable for planting are to be found
principally in bottom lands, but bottom-land soils are in fact to be pre-
ferred even in the East. Swampy areas and places where cottonwood,
willows, sycamore, or river birch form, or have formed, the chlef
growth will usually prove unsuited to Wa,lnut ‘though areas subject
to floods for short periods, in which the backw'ater'does not’ stand
long in the depression, may form excellent sites. If the soil is a
sterile sand, or if hardpan exists not far beneath the surface, ag in
- parts of the Lake States, walnut can not be grown sa,tlsfactomly,
even in the most favorable climate.

In the East, with its larger amount and better chstrlbutlon of rain-
fall, much more freedom in the selection of planting sites is possible
than in the prairie regions or in the Liake States. In the limestone
regions of Tennessee, Kentucky, West Virginia, and the northeastern
part of the range in general cut-over lands and even rocky hillsides,
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Bu

Fig. |.—PLANTATION OF BLACK WALNUT IN HOWARD COUNTY, IND. THE
TREES ARE CLOSELY SPACED, AND THOSE STANDING ALONG THE OUTER EDGE
MEASURED LARGER IN DIAMETER THAN THOSE INSIDE.

F16. 2—BLACK-WALNUT PLANTATION, SHOWING CLEAN STEMS MADE BY HIGH
PRUNING.
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if erosion is not-detively taking place, are promising sites for the suc-
cessful growth of walnut.. Similarly, the level, rolling country of
southeastern New York, eastern Pennsylvania, and New Jersey west
of the sandy parts, where the soils are deep, present favorable sites
for waliut. Western. Maryland and the Shenandoah Valley of Vir-
ginia-are generally well suited, but eastward to the coast the. seils
are usually:not adapted, although occasional sites on river bottoms
~or rich flats are escellent and have produced walnut shade trees of
large size. In North Carolina, South Carolina, and northern Geor-
gia, except in the mountdin region, it is doubtful if the climatic.condi-
{lons are best for walnut. . The species range almost to the Gulf and
has been planted as an ornamental tree in Florida, where phenome-'
nal crops of nuts are reported; but often in this region the tree is
poor in quality and becomes defective at an early age. The planting
of walnut for its wood in most of North and South Carohna Georgia,

Alabama, and- Louisiana is problematlcal because there has been no .

expemence with actual plantations in that region,

“The best criterion for detérmining a planting site, elther in the East
or West, is whether walnut grew on.the site naturally and made a
good development If it did, planting is safe; if it-did not, the plant-
ing may be-successtul with. good management but there is an element
of uncertainty invelved. : -

The soil needed for the most satlsfactory ploductlon of. merchant-
able stands of walnut is néarly everywhere:the best agricultural soil.
Placed on a strictly ecomomical basis, there is little argument for
growing walnut. for wood. production on these:soils.  Tillotson*

shows thie het annual yield for 12 plantations from 12 to 42 yearsiof N

age scattered from Indiana to Jowa. The best stand shows an annual
income of 91 cents an -acre; the poorest, a loss of $1.50 an acre an-
nually, while the average plantation shows a loss embodying failure
to pay taxes and interest charges on the expense of establishment,
Tn the States in which walnut is of ‘chief importance the gross incoime
from-farm crops amounts anaually to.about $15 an acre. Excluding
all interest charges, it would be necessary to have-about 65 thousand
feet, board measure, to the acre at the end of 75 years in order to yield
an equal gross annual income. Accordmg to the most optnmstlc
estimates the amount would hardly be 20 pér cesit of this. There is
no point. -in glvmg up good agricultural land that can be used as
such to. the growmrr of Walnut for wood only.

’ MANAGEMENT OF PLANT‘ED smm)s

_ “Walnut is 1ntalera:nt of shade, and this is an 1mportant item in its
'-management dlsreo'ard of which i§ one of the causes of the unsatis-

14 Forest Planting in Eastern’ TUnited States,” by C. R. Tillotson, Bulletin 153, United
States Department of Agriculture, p. 31.
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fustory development of plamtations.. It affects the erown density
and divectly ¥mits the number of trees to the sere under which the

proper growing conditions may be maintained and the best material

produced;  The nuwmber of trees to the acre required to maintain a
contitmons crown eover-is; of course, largest in. the early liistory of
a-plantation and decreases: with age, either maturally, through the
erowding out of the less rapid grmﬁnw individusly, or under manage-
ment- through their removal in thibnings. In the ease of walnut
cloge spacmo- (see “ Spacing,” p. 42) st the start is foere praciicable
than with marry other species; because of the relatively low cost of
nuts and planting. This close spacing tends to rednce, although it
ean nob always prevent, the prefuse branching of the trees at a
height of about 6 feet. When, however, the erowns commenece to
erowd each other badly, donie beginfilmg to-take the: lead and others

to fall behind; it is. poor economy to maintain such a- density, and

thibnings I:Secome imperative. - Left to themselves, these evensaged
plantations develop so uniformly that the dominant trees do not
miieh exceed their lesser neighbors it height, the thrift of the whole
stand is lowered by mutwal suppression, and the stand is in & condi-
tion of stagnation. Ultimately, the crowns become very much ve-

" duced and stag headed, and water sprouts come out profusely on the

runks. These water sprouts grow slowly until the tree dies or is

released by the death of neighboring trées; wherewpon the sprouts

take o new lease of Ilte, anick the tree de‘velons into 5 tdpless bmn@hy
stub of no use for any purpose. .
The combined effects of poerly chosen site snd overcmwdmg are

‘shown in a plantation in Jackson County, Mo. Although the plan-

tation is 82 years old; few of the trees are miercheutable.  The stand
is sitwated on-a hitltep, whieh, in this western region, is too dry for
walnut ; consequently, the trees of the outermost row, expesed to fall

Yight on-one side, have poor development, branch low, and are prac-
-‘tzica,ily worthless. The effects of .ovarcrowding upon the condition

both of the trees inside the plantation and of thoge-in the O’uf:er oW

migy be summa,mzed g3 in Table 14

TABLE 14

Peartentage eftolal number of

: [ Average | - o trees. C
) diapmeter |,

-} breast’ [ T

‘Water

| B meaitny.} WSET | Decayed,

: o S IweRess | - :
Outerrow..,....., .................. rertyrerreerennyren eravenn 17.1 -85 18 17
TRnErirees. Jiss vavevieaverims v nvamvanms swade remwncosnmnenransva|  LEE] S4B B
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In'a pléntation 31 years old in Howard County, Ind. (Pl V, fig.
' 1), the outer trees averaged 8.3 inches in diameter, breast high, and
the inner trees only 7.4 inches.. There were 342 trees to the aere in
this plantaticn; although exp_emenee indicates that 804 to the acre is
full stocking at this size. Natural groves seldom contain over ‘60
trees to the acre at 60 years ef age. - -

Pruning —Walnut trees riay be pruned with profit,”the object
being to ebtain. clean, straIght boles. Logs from such tiees are dis-
tinctly more valuable. Before the war knotty logs nsually brought
%20 to $25 a thousand board feet, £. o. b. cars, Shlpplno point, re-
gardiess of size, and smooth logs were paid for on a sliding scale
of prices, the lowest of which was better than the flat price for cull
Jdogs. In avemge logs the: dlﬂ’elence was about $20 a .thousand
board feet. ' Xt pruning will double the value of a log, it is cer-
tainly a paying proposition.” The Spreadlnfr tendency of the walnut
tree and its intolerance of shade make pruning to some extent neces-
sary even in the best-managed stands.. Limbs that suppoit essen-
tia parts of the ¢rown should not be taken; but smallér branches
and low limbs that will ultimately be crowded out should be cut
to hasten the natural process and give more clear wood in the log. -
The pruning should be flush with the trank, and -care should e
taken not to m]ure ‘the trunk. The saw is ordinarily the best in-’
strument to use.” The first cut should bé from beneath, and should
sever bark and wood safficiently to prevent peeling of the trunk when ' .
the ‘branch drops. A “second cut made from above then severs the
branch, Tt is wéll to prevent the subsequent infection of the woeormid.
with the germs of decay by pamtmg i Wlth tar or Wlth a good
Iwater remstmg paint.

PROBABLE YIELDS FROM PLANTATIONS

As there are few plantations in this country that have grown.
‘up under ideal soil conditions and have been properly tended, it is
impossible to judge futuie yields of logs from actual examples of
plantations, and all natural stands are spaced so irregularly that’
they do not represent maximum productivity any more than do the
overcrowded plantations. The growth in value of individual trees
may be estimated, however, on the basis of the prices current in the
year 1918, Table 15 shows the values of trees of different sizes
delivered at the railroad. Except when they were close to shlppmgL
points, it was not proﬁtable in 1918 to cut trees under 17 inches in
diameter. '
Tt is apparent from Table 15 tha,t the Value of walnut mcrea:se<'
rapidly with age, partly because it holds up its increment well, bitt,
rore on. account of the $11d1ng scale of prices for logs that is every-;
where in vogue for this species, and which places a de<31ded premmml
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on large logs. Trees in plantations, therefore, should be grown as
long as they, appear sound and healthy. Of course, it is impossible
to tell at this time what scale of log prices will be used, 150 years
hence, but, nevertheless, the plantatlon should be ma,naged Wlth a
- long rotatlon in mind.

TABLE ]-5.—Value of individual trees.?

Diameter | Volume | Value * ! Diameter| Volume Value
breast board | atrall i Age, breast -} board | -afrail- | Age.
. thigh, feet, .road.2 7 - thigh. feet, road.2
Triches. ) Years, : Inches, Years.
13 18 - $0.36 42 22 190 28.20° 9
14 2 .54 45 ) 23 3 10,30 &5
15 10 150 4R | 24 70 | 13m0 | 02 |
I8 52 10 51 25 320 17.30 100
7 w L0 55 26 380 - 21,50 110
* 18 -2, 40 59 27 445 26. 50 121
19 110 3,40 63 28 5200 | 32020 132
20 132 4.70 68 29 615 39,90 147
21 160 6.10 | 73 304 TN 49.00 ...

1 This table applies to individual trees in groves of open woodlands and not to trees grown smg}y in
the o'pen field. ’ghe prices were those current in the year 1918,
As the stumpage price is se variable, depending upon the length of haul, the.valne of the trees delivered
a,t the railroad Is the most constant figure that may be %ven Stumpage value may be figured by sub-
tracting cutting gnd hauling expenses from the value of the logs delivere
The number of trees on a well manacred plantation will at all times
‘show the maximum that can be grown to the best advantage. The
reduction from year to year will be accomplished by frequent thin-
mngs and will not be left to the processes of nature that lead to ex-
cessive mutual suppression and to stagnation of growth. Such a
plantation .on  good soil should yield logs somewhat as shown in
Table 16. - The caleulation s believed to be conservative for the
Ohio Valley and northeastern region, but possibly it is somewhat
high for the trans-Mississippi States, where height growth is not
generally so good and Where merchantable length s, therefore some-

what less.
-TaprLy 10.—Possible yield of black walnutl plantations,
Average Namber ' o
T . Age bdiau;%prh' of trees, | Board feet | Value Det
(.‘yeax.'s). {ionaghes }% peracre.l per acre. acre.
10 T 2,700 |-
- 20 5.0 790 .
20 8.8 280 |
40 - 12.5 160 |
50 15.7 100
60 18.3 83
70 2.6 70
80 22,2 65 ,
g0 23.8 56
100 25.0 50
e R Denved from Tabls 1, p. 2, Farmers Buﬂetm 711 “The Care a.nd Improvement of the Woodlot " by
€. B. Tillotson.

2Based an the value of logs delivered at the raﬂroad atid not on the value, of the stumpage, as the Iatter
is too largely condmoned by cuttmg a.:ud hauling @XPenSe.

. 1f a plantation, initiated. with Wlder spacmg, is left to grow mto
merehantable ‘timber, the production will:be less than that indicated
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above, In the first place, the height and merchantable length will be
less, on account of the lack of close spacing in youth; in the second
place, the clear length will be less and the quality poorer and, there-
fore, the prices will be less; and, in the third place, after about 30 or
40 years the diameter growth will be smaller, as the trees will have
begun to crowd each other, unless they were planted very far apart.
With an initial spacing of 6 by 16 feet, making about 450 trees to the
acre, a thinning will be necessary in about 30 years. Even if the stand
is not thinned at this time, the taller and more thrifty trees will prob-
ably have sufficient light to become merchantable, although they Wﬂl
be inferior to trees that have had the proper care all their life.

Open-grown trees or orchards planted for the sake of the nuts
will naturally have a more rapid growth in diameter, but will have
less clear length. The value of such open-grown stands will mani-
festly be incidental to the production of nuts (see “ Productlon of
Nuts,” p. 37).

In the West, black walnut is planted to some extent on irrigated
land for Wmdbreak and ornamental purposes-as well as for the yield
of nuts, The logs are not likely to find a very ready sale, as the
freight rates to. alI mills that specialize on walnut are excesswely
high, amounting to $50 a thousand board feet or more; and it is un-

' ;llkely that the amount of timber in-any one place will Jusiufy cutting
by local mills. Growth under these conchtlons 1s apparently. very
much the same ag in the praiiie States.

‘Two plantations offer the tomparisons showi i ik Table 17, one bemg
‘a widée’spaced plantation in eastern Illinois; in which the’ trees ire 6

‘by 16 feet apart, and the other a windbreak near Ogden, Utah.. The - -

plantation in Tlinois'is located on a'rise several hundred yards from
‘& stream, and, as there never was any natural tree growth on the area,
1t is possible that the site is too dry for walnut. The soil is rich black
prairie loam. The spacing of the trees is very wide, and there is
little difference in diameter between margmal trees and those

within the stand. The plantatlon in Utah is situated along an irri-

gating ditch, in which water is flowing during practically the entire

‘growmg season
Tasie 17,

| sk Ahvgé%%e Diameter, breast high (inches).
o]
(years). | ireat).

| Average. | Largest. | Smallest.

AOIS - s e e te e e e e em e e e r e ren s ean w128 ael - 10
Otan. I DO R NP R X IR % R X

: PRODUCTION OF NUTS, - - '

Although growing walnut for the sake of the nuts produced is a
 matter of horticulture rather than of forestry, it ig necessary to take
this source of ineome into consideration in dealing with this species
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as & wood producer. . ‘It is; of course, impossible to get 'a miaximum
yield of walnuts and of wood at the same time, becauss the former
demands a wide spacing that will give Jow W1&e—spreaxc1mg crowhg
expésed to full sunkight, and the latter calls for a closer spacing with
consequenit: limitation of the individual crowns and of the amount of
fruit preduced. In the average grove planted: for general utility ag
seattered trees or stall clumps, the walnpts will be o’ by-product of
some- value, either for family use or for sale. . Ifi some sections-the
growing of trees for the nuts only may be more profitable, and the
logs produced in smiall numbers will be of secondary impostance,
Table 18 containg the statistics of the Thlrteeﬁnth Censug-. (19’10)
wpen the production of walnuts.

i TAzm 18. —Praduchon of woluts, ny Sintes, according 1o the Thirtecrth
' Gensﬂs (1910) .

. . Under A0S | Nuis per ;
i Bearing trees per | 4  Price-per| Ineome
 Statd. , thees. pggéng ‘”mig"" BTG | poumd., | per tree
, porting, : ;
Pounds. | Cents. 3
43.8 2.2 i
TS
canal 1.& 1
Yy i %]
.. 3.5 16 2
<L S0UT T 18 3
24 21 .
BT Y M O BT
© LG L2 38.2
9.1 1.8 16.4
35t 1.6 £.8
54,8 14 6.7
88,7 | - 18 159.5
6.9 3.1 214
- BL2 "Rl 58. 4
20.90F 3.0 82.7
3397 L4 16.8
749 L9 7.3
5.9 2.4 124.8
BT L0} 27
""" Lo TeE UiiE
ﬁew jﬂaﬁéshme. - ir?}s ...... %gg anes é‘é, ;g.g ....... %.g
Now Mook S Pi T Nei e I
Neow York. .. 14, ?§2 T 2,815 7.0 24.6 N5
gggt&]} %agfgﬁl. 1&){}1‘0 9,1%0 5.0 55.3 L5
Ohi0,vennsnees T R E T A Wyl 1.3
Oklahorms 21,413 1 7,204 5.6 4.4 1.7
Oregon.. ... .- e 2, 62 3, 405 7.8 24.2 1.9
PetingyFwenia L. 6{’2,)075 22,153 a7 33.3 1.8
S meer | a8 T N 2.0 1.3
16,726 10,219 540 4.4 2.0 8.8
15,225 | 3,336 4.2 289 1.3 505
I,)820 366 65 305 I8 5.0
RG0S N WA T3 MO T3 IR 5
23 04b | 9,178 8.9 26. 1. 1.6 4.7
427 137 0L B .6 486
32 495 9, 652 24.4 27.0 1.3 35.5
(“‘))4&9 0.4 24.9 1.9 47,3

; %{p@m&ﬁ{{epcrted as gocurring; bub ne [Wrther informaliva available. ' ! L
BPE s o
3%0?@1@&%&917 arenotreported in the densus, there are beazing trees mbh salalile-prodizet mUtah

—
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According to these figures there is a great difference in the yields
of walnut trees in different parts of the country. In the Prairie
States the yield is notably low, ranging from 3.3 pounds to the tree
in Kansas to-12 pounds in Illinois.  Through the Lake States, the
Ohio Valley States; and the Eastern States the yield runs-from 25
to 40 pounds, and in the Gulf States and the Carolinas it is reported
to be 50 to- 90 pounds. These differences may not be due so much
to climatic causes as would at first appear. The lowest yields are
from regions in which the most trees are reported and in which wal-
nut flourishes naturally. It is probable that in this region many of
the trees are of natural growth, in mixture with other hardwood
species that would tend to reduce the preduction. In the Gulf
States, in which the maximum yields are reported, the trees are
- practically all planied. Furthermore, the reports are in-all proba-
bility mostly from single trees planted in the open; and this would
account, i some measure at least, for the high yields. The prices
are. much more uniform than the yield, indicating that thefy:,ai:e
dependent not so much tpon demand as upon the minimuin cost of
productlon and marketing. This cost ranges from i cent a pound
in Missouri to- % cents in New York.  In the New England States,
where. walnut is not -native,. but ig planted oo limited extent, the
pr:{ces are still somewhat higher than in New York. The maximum
income per tree, naturally therefere, comes from the région of great.
est yield of nuts pex tree. . The income:-dnd yield are both h1ghest n
the South and lowest in the Prairie States: - .

Of all the nut trees that may be planted, black walnut is probably
the best in all the: region from:Tennessee and western North: Carot
Iina morthward and eastward to the limits of the natural’ growth:
Even here, however, the nut-growing business is 8o unorganized that
it is difficult to say what value it hasg to the farmer. Certainly thig
crop is not able to compete with- general agricultural crops on the
high-class soils demanded for the growth of walnut at the present
fime,-in. spite of the fact that the'costs:of labor in growing and
handling the crop are lower than the costs for handlma aorlcultuml
Crops,. - .

The culture of bla,ck W&lﬁut is sumlar to that of pecan and L‘nghsh :
Walnu’,t which it resembles in. soil and light requirervents. Seedling
walnuts usuatly begin to bear at about 20 years of age and continue
in. full vigor for a long period.  Grafted trees usually begin to bear
much earlier,- but it takes 10 or 12 years for the e'[evdopment of
sufficient crown to'allow a heavy production of nuts. At present
there are several horticultural varieties in the market budded from
trees that have exceptionally good nuts for cracking, but there are
few bearing trees from such stock and It is: d}ﬂicult to forecast ‘their
ylelds and vaiue. : : - :
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" Trees planted to the north of the natural range:of black walnut-
bear smallinumbers of nuts, and the size is below normal, although:
the quality is reported to be as good as farther south. It has been
the experience in England that thls kind of nuts give. rice to Weak-
seedhngs 'tnd should not be used for propa,ga,tlon purp@ses

ESTABLISHING WALNUT PLANTATIONS
METHODS OF PLANTING

© Walnut may be grown successfully elther directly from the nuts
sown where the plantation isto be made or from young nursery stock.
Growing walnut directly from nuts is naturally much the cheaper
method. The nuts may usually be gathered at simply the cost of the
labor. They could be bought, even on the retail market in 1918, for
7 cents a pound, or approximately $2:50 for 1,000 nuts: - One-year-old
seedlmvs from a nursery would, on the other hand, cost $15 o $20 a
thousand The proportion of nuts failing to O*ermlmte would . usu-
ally be about equal to the first year’s loss with nurséry stock. On this
score there is, therefore, no advantage in the more expensive stock.
In starting the stand from nuts the chief danger has been that, as
planting is usually done in the fall, the nuts would:be destroyed by
rodents during the winter. If squirrels and mice are not plentiful,
however, this is the cheapest and simplest method.

“The nuts are gathered in the fall-after they have dropped naturally
from the trees, and may be planted immediately, before the ground
freezes, without being shucked. They should be placed in shallow
holes made with a mattock, so that they will lie about an inch and a
halt deep. - When, as will often be the case, thé planting is in sod, it
may.be facxhtated by first plowing furrows, in which the nuts may
be planted at regular intervals. This also permits a better early de-
velopment of the seedling by freeing it from competition with weeds
~ and grass. If plowing is net practicable, the sod should be removed

with a spade or mattock for a*foot about the spot where the nut is
planted. - To insure a full stand of seedlings from the beginning, i is
best to plant two nuts in each hole, for some of the nuis planted will
- not 'germinate at all and some not until the second year, If the nuts
‘are.of-usual quality, however, 80 per cent will germinate within two

years; and'a great number of spots will have two trees in them: By
the third or fourth year, when the seedlings are well established, even
if both:appear vigorous and of equal development, they must thhout _
fail be reduced to one tree to the spot or the thmft of the trees w111
soon sufer. ‘
I there is danger from rodents or 1f it is: desued to allow hogs
to run on the planting site during the fall and winter; the nuts may
_be planted successfully in the spring. Spring planting réquires mors
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Fia. |.—BLACK-WALNUT REPRODUCTION ALONG A FENCE ROW IN INDIANA.

F1G. 2—T0 A CONSIDERABLE EXTENT H0GS PREVENT THE REPRODUCTION OF
BLACK WALNUT.
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Fia. |.—SPROUT REPRODUCTION FROM R0OT COLLAR.

Fia. 2.—SPROUT REPRODUCTION THAT HAs BEEN FoLLOowED BY BuTtT RoT.
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care and is more bothersome, but it avoids the rodent problem with-
out making necessary the purchase of expensive nursery stock. After
the nuts are ga,thered'm the fall they should be stored for the win-
ter by “stratifying ™ : that 1s, they should be p]aced in layers sepa-
rated by moist sand, elther in a rodent-proof pit in the ground or .
in a box in a cool cellar, or some such place. . Freezing once or twice
is not detrimental, but repeated freezing and thawing while the
nuts are in the moist sand will cause the death of the seed. The
sand must be kept moist, particularly toward the spring, the time
for germination to take place. The nuts must be carefully watched
at this time., When they split and the radicles appear it is time
to plant. The stratified nuts are dug up, and those showing growth
are carvefully placed in baskets for planting. Sometimes the shells
are loose, and the radicles somewhat developed; considerable care
is then needed in handling and planting these nuts to prevent fatal
injury. A shallow hole should be dug with a mattoek in either a
plowed furrow or seed spot cleared of grass, and a single nut.should
be placed in each bole, with the radicle pointed down. The nut
should be covered about 1} inches deep, and the soil should be firmed
over the top with the foot: - Some of the nuts will remain in stratifi-
cation, because germination either has been delayed or has entirely
failed. These nuts should be put back in the sand and left. for pos-
sible uge the next spring, for, even with the most careful handling,
there will be some unoccupled spots in any plantation. These va- -
‘cancies may be filled the following spring from the supply of nuts
in stratification, the sprouting of which may have been delayed until

then. " Because of the short time between planting and the appear- . .
ance of the’ young trées, and because of the abundance of other = -

natural foods in the spring, the danger from squirrels is & neghglble
factor, and the plantmg of nurSery stock or home~grown trees i
very r&rely necessary.

Planting walnut seedlings is rarely Warranted in view of the two
cheap and simple methods above ‘described: The expense involved
in _plantmg seedlings is greater than in the case of many other tree
gpecies, because of the long tapreot which even i-year-old trees -
possess. If for any reason it is desirable to plant seedlings instead of
nuts, it is not difficult to grow them in a nursery.. Nuts may be
‘planted in the fall in a bed prepared as for any garden crop. . They
should be spaced 2 or & inches apart in rows 6 inches apart.” The
seedlings should be cultivated and cared for during the first year,
and should be set out the following spring in their permanent places,
in large, deep, properly spaced holes. Care must be exercised in the
transplantmﬂ because of the length of the youn;z taproot.” A'seedling
left in the nursery bed for longer than one year will develop such a
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deep—feedmg oot ‘system that ﬁransplanting soon (becomes wery .¢X-
pensive and is liable to result in injury to the roots a.nd, pessﬂoly,
the subsequent death .of the seedlings. - , ;i .

‘BF ACING

The spacing: depends altogether wpon the kind of plantfztmn the
owner intends to have. If he intends to bestow careful management
~upon histrees and get-the best results from them, the initial spacing
should be close (4 by 4 feet), and thinnings should also be made
without fail when the crowns begin to interfere with one another, If,
on the other -hand, the ‘owner plants the trees as 4 side line, to add
to-the appearance of his farm, protect his stock, -er occupy some out-
of-the-way corner, and if it is his intentien to let them develop as
they will, 2 much wider spacing is advisable-—say 6 by 16 feet. If
they are planted closer the trees are liable fo enter into. active
- competition before they become merchantable. If they are uncared
for they will so interfere with each other that-after a time none will
have much value; in extreme .cases, decay and death may overtake
the trees before they are merchantable. If the trees aze.grown for
the production-of nuts, a spacing.of 50 to 66 feet would be advisable.
. Although walnut is too coarse branched .and thin foliaged to
make a first-class windbzeak, i may sometimes: be desirable to plant
it in single rows for this purpose. In single rows close spacing is
admissible even if it is not expected that the trees will be carefully
managed, for plenty of side space will be available. A. spacing of
4 to 6 feet apart in the rows is satisfactory. In pastuves walnut trees
may be planted singly -or in groups. If thetrees are planted singly,
& typical low-crowned spreading trée will develop that would yield
ane short log, This log would not be of high value, but, nevertheless,
it would be merchantable. .In groups of a dezen. trees OF 80 _S0me
of thé trees in the middle of the group ought to preduce. very good
logs—not of forest-grown form, it is true, but, nevertheless, superior
to gingle frees grown in the open. When‘ev.er planting is done the
plans should provide for the maturing at one time of 40 trees at
least. Tt is to be borne in mind that in a close plantation 80 per
cenit-of the trees will be cut in thinnings before maturity. If he has
at least 40 trees maturing at once, the owner is assured of a market
at any time and .a better price, as those .trees will make at least 4
thousand beard feet, or one carload.of logs.

P-ROTECTION FROM .GRAZING.

‘General gr321nv ‘is not likely to harm a weéll-established -planta-
tion, prowded too many live stock are not permitted on ‘the area and
no part of it is made to serve 13 a'feed lot. New plantations, how-
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-
ever, should be protected from grazing for a period sufliciently 1ong
to allow the trees to become reasonably safe [rom damage. The'
period of protection from hogs should be about three years; from'
cattle and horses, not lessthan 10 years. The farmer should, how-'
-ever, be cautious, and, if grazing that has been started in a planta-
_ tion at the end of the tentative period of protection appears to be
- damaging the trees; the stock should be removed for a year or two
longer. Damage from grazing results more from breakage of the
trees and from trampling and compacting of the soil than from
actual browsing. In one plantation in Indiana, for example, there
is a large opening which resulted from the feeding of corn to hogs,
a procedure that was continued through many years.  The excessive
trampling and compacting of the soil, together with the unusually
large accumulations of manure at one place, killed out the trees.
By wallowing in the depressions about the trees and laying bare
the roots, hogs occasionally damage trees planted in low, moist parts
of pastures. For this reason trees planied singl ¥ in pastures should
be set on the slight rises or slopes rather than in the hollows. Onf
account of the better drainage these sites dry off quickly after rains,
instead of holding pools of water or mud about the roots of the trees,

and consequently they provide better shade places for cattle.
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