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INTRODUCTiON. . 

The importance of black walnut (Juglaw izigra, Linn.) was im- 
pressed upon the whole Nation by the efforts made during the war to 
secure black-walnut wood for gunstocks and airplane propellers. The 
supply, which has never been large in comparison with the supply of 
other woods, was greatly depleted to satisfy these war-time demands. 
The demad for black walnut has continued strong since the close of ' 

the war period, and comparatively high prices have been maintained 
Even during peace times there is sure to be a wnstant though moder- 
ate call for walnut and at higher prices 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 ac- 
complish in this direction on its own lands, every farm within the 
range of walnut growth on which trees of this species are found is 
potentially a part of such a reserve. Obviously, black walnut is a 
very valuable element of any timberland or farm wood lot in which 
it grows. Great 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. I t  is 
the purpose of this bulletin to present such information as is available 
on these subjects. 
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Fm. 1.-The range of blerk wanat. 

range, as shown in figure 1, is from southern New England and 
Ontario to Minnesota, Soutk Dakota, and Nebraska, south into Texas 
and east to Georgii, reaching the AAtlnntic coast line in South Caro- 
lina. Planting has introduced walnut into every State in the Union, 
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although usnaJly in ffl~e sections outside its range 0ccasiona:l shade 
trees only %re found. 

CONnlERCIAL B'ANGE. . , 

, .  . 

'The commercial range is also very wide, .extending in places almost 
to the limits of the botanical range, tile value of vralnut being suffi- 
cient to marrant the cutting and shipment df amounts as small '2s 
part of the range *om as far acICerrville, Uvallde: and. New Draun- 
point,. 

During the war the co-ercial range was probably wider than 
,ever before except towara the southwest, where the quality of the 
wood is unsuitible for inmber. Some of the outlying skipping points 
in thenokhe? partof the range were Crofton, Nebr. (some of the 
logs cbmingfrom near Yankton, S. Dik.), Garden City, Xnn . ,  and 
FerryviYle ,and Madison, Wis. Michigan shipments have come from 
as fa i  as 80 d e s  'north of the Indiana l i e  and from an island in 
the Detroit River. n .fie northeastern' part of the range, the, region 
Ahout Geneseo,' N .  Y.; and Long Islaid mark the outermost points 
at ~whi~hc~mmeri5al'amohnts ha~$'h&.eh folind. I n  the southeastern 
portion logs have 'conlefrom' the regi'on of ~Cblumbia, S .  C., 'from a 
%IToperated for ,i time at Coiu&bus, cia:, a n d f i o ~ ' : h o t l ~ i r  at Dfont- 
goniiry, Ala.;'although only a part of.,the 1ggs obtaiged in the 
cl&ality. Westof the Mississippi, logs !have corhe$?on~ as far 'south 
as-%reveport,La:;knd i lo~g the 'Red .~ ive i ;  'and in t ~ ~ i o u t h w e s t e r h  
part of the ran@ fGom as+r as H e r i ~ i l l ~ , ~ ~ d & ,  andXem. Srann- 
:f&, Tkx. i n  the &tern region logs same fdomas far  as ~homas ,  
Okla. ; Greit Bend,on the ArkaSas'lZiver in"Kansas ; 'and 'Stokton, 
o n  the Solomon. No recorkls'of s h i p , ~ e n t s ~ a v k ' ~ o m e ~ ~ ~ o m  vkry f a?  

. . .  : 

west In Nebraska, Crete b.eing.dbo@ tile ernit.' ' 

'Tlie best natural develapment of wahut is to  'be founK 
in the Oliio RiGer Basin, in the southern Appalachians, or in Arkan- 
sas. 'The best groves'placetl on the market in lateyears mere at-Dan- 
ville, IIL, and Exceisicr Springs, No.; butthis was because the old 
original stands had been :preserved Lhrough the personal desires of 
the owners rather than 'because' of any exceptional growing condi- 
tions. That exeep6iona;lly 1argetrees.arenot limited'to any particular 
pegion is shown ,by the widely distant points from which large logs 
have been obtained for various expositions. A12-foot log, 52 inches 
indiameter, fromJacksoq County, N. C., was exhibited a t  the Cen- 
tennial Exposition,Philadelphia, in 18?6,; and a 16-foot log, 77 inches 
in  diameter, from Mormon Creek, BatesCounty, Mo.; at the World's 
Fair,Chicago, in 1893. , A 20-foot log, 52 inches in diameter, from the 
Osage .Reservation of the Indian ~err i tory,  was secured for exhibi- 
tion st the Pack Exp,oiiion,:in1900. 



INFLUENCE OF SOIL AND CLIMATE UPON DISTRIBUTION. 

Throughout its wide range the local distribution of walnut is eon- 
trolled by climatic and soil factors, which affect not only its abun- 
dance and commercial value but also the other species with which 
i t  characteristically associates in the forest. I n  general, walnut is 
found on rich, moist but well-drained soils. It is more dependent 
upon these conditions 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. Its 
dependence upon good soil is more marked, however, in regions $ 
the western part of its range, which have a relatively scant precipi- 
tation, than it is in  well-watered regions like those in the southern 
Appalachians. I n  the latter situations it makes a better develop- 
ment on rocky and shallow, though by no means sterile, soils than 
could be expected elsewhere, compensation for the deficiency in soil 
qualities being made by the abundance of the summer rains. 

West of the Wabash River and in the Mississippi Valley below 
Illinois walnut of good development is almost invariably on rich 
bottom lands. An exception to this is its occurrence in the Boston 
iV10nntains of Arkansas, where because of the heavier precipitation 
i t  is found on flat mountain tops and benches. It is, however, by no 
means a stream-bank tree in the sense in which sycamore, river birch, 
and willow are. These species, though frequently growing near by, 
are rarely seen in intimate mixture with walnut except in the moister 
places in the eastern part of its range. This is probably because the 
soil for walnut must be not only moist but well drained and aerated 
as well-a fact which, no doubt, also esplains in large measure the 
lack of walnut in such places as the Mississippi bottom lands, which 
are subject to protracted flooding. The deficiency in soil aeration 
may also be responsible for the evceedingfy slow growth and virtual 
failure of certain plantations on rich but exceedingly compact bob 
tom-land soils, heavily sodded and never thoroughly broken. 

LOCAL FORMS OF GROWTH AND ASSOCIATED SPECIES. 

Waliut is found in  three characteristic si tuationsas scattered 
field and fence-corner trees, as scattered t rea  in hardwood stands, 
or as pure stan~ls, usually on the edge of the hardvood forost. 

In  fields, particularly in  the Ohio River basin, i t  sometimes rep- 
resents a remnant of the original stand, left becanse of its value when 
the land was cleared for agriculture. The fence-corner trees have 
come up because the uncultivated soil attracted squirrels to bury the 
nuts there and because in such situations the trees were protected 
from injury. Ever since the days of the great popularity of walnut 
furniture there has been a tendency among farmers to conserve this 
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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 trt;es in the hardwood forest, black walnut is found 
throughout the eastern part of the country, and here it is not re- 
stricted to  the bottom lands. I t  usuaJIy forms a very small propor- 
tion of the total sland, especially in the Southeasterll States, where 
the forest is composed of a great variety of species. I n  the Ohio 
River basin it is found in most of the open wood lots, where constant 
culling is reducing the stand and grazing is preventing all reproduc- 
tion. I n  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 thehope that the earlier demand for walnut would 
be renewed. WesC of the Mississippi walnut beconles a more promi- 
nent component of the river-bottom forests, and in parts of eastern 
Kansas and Kebraska i t  is distinctly the dominant, sometimes prac; . . 
tically theonly, member of the stand. 

Pure stands of walnut are somewha't common in lnuch of the Ohio 
River basin, where they a re  typically found adjoining standsdf . ~ 

miied hardwoods and Bxtending. as open groves into pasture lands; 
These groves are valuable sources of supply,for the tre$s are fairly 
uniform in size and are much less expensi1.e 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 hackberry at least, and fre- 
quently a number of other species; Pure stands are rarely den& 
enouih to keep out grass, but the sod is usually not normally thick 

, , 
~ in these places. ~ . ,  , .  

The wide range of walnut involves its association with a vast num- 
ber of other species, from basswood and hemlock in the northern 
part of its range to holly and shortleaf pine in the southern part. I n  
the Ohio-Indiana region it is found most frequently with ash, oaks, 
beech, maple, hickory, elm, cherry, and Kentucky wffeetree. South 
of the Ohio River ihe most prominent difference is the association of 

-red cedar and walnut, 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 &000 feet in elevation. Its associates a.re very nu- 
merous in this regiog.red oak, whiteoak, yellow poplar, and chestnut 
being the chief. I n  Illinojs its more common associates in the river- . .. 

bottom hardwood types are oaks, white elm, and ash. Toward north- 
ern IHinois and MTisconsinbasswood and sugar maple become more 
important, but do not extend  fa^ over into Iowa. 'iqTest: of the 
Mississippi white elm, oaks, hackberry, and to a lesser extent hickory 



(HieMda minim) are typically found with walnut. Cottonwood i s  
exceedingly common along streams, but it is more frequently &n 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. I n  Kansas, elm, hackberry, and walnui are constantly found 
together in stands of varying oomposition as far south as the Ar- 
kansas River, where a flora more characteristically southern, contain- 
ing .various oaks, makes up much of the valley forest. Wherever 
Kentucky coffeetree, is found walnut is almost invariably present, 
and this tree may he accepted as a trustworthy indicator of a site 
suitable for black walnut. 

SUPPLY. 

The supply of black walnut has been reduced in much the same 
way as that of all our hardwoods since the settlement of this coua- 
try. Certain factors. however, notably the value of both the tree 
itself and the soil it thrives on, have together induced a compasa- 
tively rapid decrease in the amount of black walnut, which never 
was really abundant. Therefore we now h+ve less of this than of 
any other commercially important wood, with the exception of 
cherry and, possibly, black locust. 

ESTIHATED STAND BY STATES. 

To make a definite statement in regard to walnut resources at this 
time would be quite impossible, because the trees are so widely scat- 
tered and so seldom found in any large quantity that authentic fig- 
ures for even limited regions are difficult to obtain. The fact that 
such large amounts came to light dnring the war has led to over- 
optimistic estimates in many quarters, as a sort of reaction from 
the unduly low estimates that were popular for many years before 
the war. The best information at  hand gives the present stand for 
the country 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 manufacturers, half of this on account of the unwill-. 
ingness of owners to sell at m y  price and half on account of the 
excessive cost of getting the timber out from the remote valleys of 
the southern Appalachians nl~d Oznrks. Even at mar prices hauls 
of over 20 miles to railroads were very rare, and all timber farther 
removed is virtually inaccessible. The remaining 50 per cent con- 
sists of material generally smaller and of poorer quality than existed 
in the older stands, and in the East i t  is very largely in the form 
of scattered field and fence-corner trees and of shade trees about the 
f a m  



BL.ACX X ~ U T  : ITS G ; R O W T ~  .KND"';PN&oE,~. "a 

TABLE 1.-Estimated amowlbt o f  8tmZifig .1ca7#~11t, i?z lI%iZlimbs o f  board feet, by  ' 
states. (Tpees 18 $aches in, diameter awl over, breast hioh.)' 

............................................... 3liddle Atlantic States 30 - 
NewYorh- 2 

....................................................... New Jersey 2 
Pennsylvania .................................................... 2G 

. . = 
..South Atlantic States .8'4 - 

3 
.Xaryland 5 

.29 
North Carolina 34 
.South Carolioa ....... L~..__...-.---....--..---------... 7 
~ C e o r g . i a ~ ~ ~ . ~ . . . ~ . . . . - - . - . . - - - . - . . - - . . . - . - - . - . . - - - - - . . .  :B , - 

,, 7 .............. horth Central States 231 - 
4.3 

Southern Michigan I-- . . . .  15 
Indiana: ...-~~---~~~~--.-..-..-.....~~~...---------. 44 

> 
Southern Wiseonsin .......---....---.---.------.--- U) 

. . 'Illhais ........................................ . . - 
. . 

South Central States , .  , : - - .  1.87 
, - 

~ . .  west vj.1'gin,a;--__L-7-2--I-..---<-----------------;-.. .a 
Kentucl~p 88 

........................................................ Tennessee 60 
. ., i_ 

Prairie States ................................. 2 .....-......... : 215 
b 

>. .. 
fiXinnesota .--.--.-----....----.--.--.----------7------. l.-~----- ',3, 

I o w a  L-----..-.--.-----...-----.-----.----.----~------ 'm B O L T .  . .. 
10" 

Nebraska ........................................................ 18 
Icansas 27 

' = 
southern states ............................. :------.--.------------- : 114 - 
, .. 

.Arkansas 46 
rOlrk?homa 38 
T e s  ....... r ....... 37 
Louisiana -7-.--.--.-..-------------- . 3 
n!fississippi ................................................... 4 
Blabanla '6 - - 

.' Total ' 821 

.IMPORTANCE OF WALNUT IN THE DIFFERENT STATES. 
NEW ,DWDLAND 'STATES. 

The stand of waJnut in the New 'Englana States, except in western 
Connecticut, is confined to  scatterea plantea trees. 

1 It is not  claimed that these quaatities &re aecuraic. me7 are very ~cneral b~nroi'i- 
mations based upon the best available e v i h c e ,  and should be h e l d , s ~ j e e t  to wrreotim 
On the basis of future timber estimates.. 
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MIDDLE ATLANTIC STATES. 

New Yo&.-Although the entire State of New York lies within 
the botanical range of black walnut, there are only a few places 
where the species exists plentifully. Sullivan and Orange Counties, 
in the southeastern part of the State, contain commercial amounts; 
but on the west bank of the Hudson, above Newburgh, and from the 
Hudson eastward as far as, but not including, Long Island, it is very 
scattered. I n  the Genessee Valley, especially in Livingston County, 
walnut is found in amounts suEciently large to warrant commercial 
exploitation if the demands were similar to those of war time. 

New Jersey.-Walnut is plentiful in the western part of New 
Jersey, especially in Susses, Warren, Hunterdon, and Cumberland 
Counties, being, of course, most abundant and of the best quality on 
the better soils. On the sandy soils farther east its growth is slower 
and its quality inferior, although large trees are frequently found. 

Pennsylwania,-In the northern and central parts of Pennsylvania 
w a h l t  is very rare. West and southn,est of this region of scarcity 
lies a belt in which walnut is somewhat common on the good soils of 
the valleys, bnt is lacking in the mountains. The southwestern and 
southeastern parts of the State contain stands of walnut scattered 
very generally throughout the hardwood forests, particularIy in the 
larger valleys. 

SOUTH ATLANTIC STATES. 

171a~Zami.-Valuable stands are found only in the western part of 
Maryland. The infertile red clays prevailing farther east and the 
sands of the coast belt are not favorable to a good development of 
walnut. 

De2az~are.-Only the northernmost portion of Delaware contains 
native 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 
Blue 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 valleys but is of inferior quality. I n  the Piedmont 
region the river valleys contain considerable walnut, the Potomac 
and Rappahannock basins contain the most, and the York and James 
somewhat less. South of this region walnut is 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 development. On 
the coastal plain of Virginia walnut is rare. 
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FIG. 2.-OPEN WOODLOT I N  INDIANA, I N  WHICH BLACK WALNUT IS CHAR- 
ACTERISTICALLY GROWING I N  MIXTURE WITH OAKS AND OTHER HARDWOODS. 
SOME WALNUT TREES HAVE RECENTLY BEEN CUT. 
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North Carolina.-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 logeing, carried on at  greater and 
greater distances from shipping pomnts, and the walnut has been 
removed along with other valuable species. This process culminated 
in the close search for walnut during the war. As a result, stands 
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 otherwise difficult of 
access. I n  the Piedmont region it is found commonly as far  east as 
a line relatively parallel to the mountains 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 i t  is 
entirely lacking, although hedgerow and roadside trees which have 
been protected are not infrequent. - 

Xouth Carolina.-As a whole, walnut is not commercially importanb 
in South Carolina, being found in quantity only in the one tier of 
counties next to the mountains. Throughout the Piedmont region, 
as far as .Columbia, i t  is usually found only as scattered trees on 
rich soils, but in some localities i t  is more abundant. 

Georgia-Walnut is of importance only in the Appalachian Val- 
ley region of northeast Georgia and the Blue Ridge region to the 
east, where a few counties contain 40 per cent of the total stand. 
Toward the southeast the proportion of native walnut decreases, and 
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 region 
is hardly more considerable. 

NORTH CENTRAL STATES. 

Ohio.-Ohio is one of the famous old producers, and, in spite 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 i t  flourishes in fields and in 
mixed hardwood stands and seems to be reproducing in a satisfactory 
way. I t  is common but less plentiful over the remainder of the State. 

Southern Michiqaq2.-Although a famous hardwood State, Michi- 
gan is too far north to have very much walnut. This wood has 
been shipped from as far north as the fourth tier of counlies above 
the Indiana line, a distance of 80 miles. Toward the southwest, on 
account of the sandy soils, it is only occasionally found, but over 
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mod of the two southern tiers of connkies it is plentiful as a field 
Wee. The quality is excellent to its northern commercial limit. 

Indiana.-The whole State of Incbiana has a high reputation for 
blaclr walnut, but at present the species is irre-darly distributed, 
a condition that is explained by the differences in the soil and by 
the settling and clearing of the land for ag-~imlture. The northwest 
part of the State never has beea to any great extent a walnut sec- 
tion, the poorly drained lan& of the Hanlzakee Eiver and the sandy 
stretches about the south end of Lake Michigan being wfavowble 
ta this species. In the northeastern part of the State and in a region 
south of ihe Wabash River, embracing all but the lower third of the 
State, soih are excellent, and wahut is evqwhere seen in fdds, 
along roads, in wood lds, and especiaIly we& of Indianapolis, in 
pure groves fringing mixed hardwood stands. The south third of 
the State is more rolling and broken, and malaut is largely coafined 
to valleys and protected slopes. The soils in some places are sterile 
clays uncierlaxl by hardpan or rock, and are unfavorable for walnut, 
which is, therefore, scarce in these localities. I n  the region as a 
whole, however, malnut is of cornme~tial importance. The forests 
of the Wabash Valley below Vincennes and of the Ohia Valley be- 
low Evansville tend toward types more char~~ctteristicallg southern, 
and malnut becomes more rare. 

Bouthern Wiseonsifi.-Walnut exists in commercial qt~antitios in 
southmest Wisconsin below a line running from La Crosse to Bara- 
boo and Madison. It is nowhere very evident, but rich pockets of 
pure stands are found in outaof-the-way valleys. The trees nsually 
grow as pure ,proaves in grassy hollows or  scattered singly among 
$he other specles in the better class of hardwood stands. Walnu* 
grows much farther north in Wisconsin, bat is sparsely distributed, 
nsually ns widely scattered individual trees. 

1ZZimis.-Most of the walnut in Illinois is found north of a line 
from St. Louis to Terre Yaute, and is generally limited to the bottom 
lands and moist flats. Walnut is an important element of the 
hardwood stands in thls region and is particularly abundant in the 
central part of the State. On the porIy drained and sandy soils 
in northeastern Illinois there is less walnut, and in the hardwood 
forests of southern Illinois i t  forms a ma1lor proportion of the stand 
than in the. bottom-land forests farther north. 

SOUTE CENTRAL STATES. 

West S'irgh&a.-The malnzltin West virginis is islargely confined 
to the n6rthwesternhalf of the State. . The elmation of the south- 
&s64m half of the S t a b  is .in 'general tau. high and the soil is too 
sh&lo.w arid poor for wd&, a1thoogh;thei-k aremany valleys d i c h  

. ~. . 
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contain a-considerable amonnt of merchantable walniit, as well as 
much-small growth., I n  the region of the Great Iianawha and New 
Riversthe walnut has been alnlost entirely renlo.rred. . I n  theextreme 
southwestern part of the State there are scattered stands. Though . 
walnut grows to good size in West Virginia, it is not so large, in. gen- 
eral, as in  Ohio dr Indhna, and. i t i s  also more defective. 

~ e m $ ~ ? ~ ~ ; - K e n t u e k y  i s  a heavy p~oducer of walnut and still con- 
tains large quaniities in spite of long-continued cutting. The blue. 

'grass region of, central Kentuclry is the main source of supply on 
account of the exse.with which most of the timber may be. obtained 
and because of its geneial distiibution on nearly every farm and 
wood lot .  The largest amounts, however, are in the mountains of 
eastern Kentucky, but these supplies hare hitherto been inaccessible, 
even a6 high war prices, on account. of the long hauis over inferior 
roads and the smst1 amounts av&i,lable in any one place. I n  extreme 
western Kentucky the principal forest is the more characteristi~ally 
southern type of bottom-land h~rdnwods in which walnut is an 
insignificant member. . . 

Tennessee.-Tennessee is divided into three walnut-producing dis- 
tricts-east, middle, and, west Tennessee-each containing different 
topographical and forest types. East..Tennessee ismouutainous and 
contains a great deaI of walnut scattered as,&ld trees ,in t,he agricul- 
tural lands of the valleys and appearing quite generally in wood lots 
and in the hardwood type, where it ma!kes excellent development. 
On pine lands it is more rarely seen and is of inferior $ofin. In' the 
mountainsit i s  found up to 4,000 feet in, elevaiion, usuajlty inmves  
with rich, d&p soit, along with. yeUow poplar and white and. red 
oaks: In the rolLing cauntry of middle Tennessee i t  is a emwon  
6rce;although its development is inferior to that in east Tennessee. 
I n  the aggregate them is probably more walnut in this section than 
in either of the other divisions of the St&. It is found in limestone 

' soil9 erren where outcrops indicate a shallow so+!, and it frequently 
associates with red cedar. I n  the hollows and valleys of the lime- 
stone region it reaches exeellent proportions. West Tennessee tends 
to thealli~vial-bottom type and contains only a ~ca t te r~ng of walnut. 

, . .  
' PRAIRIE STATES. 

Southern, Mdsota.-There is very lkt.le walnut in Minnesota, 
although some. has been cut in the two southern tiers of countiw-, 
where conditions are similar to those of northern Iowa. 

Iowa.-Iowa is one of the most important.sources of walnut, par- 
ticularly in  the southern and southmstern parts. The loess soils 
of this State are deep and:rick, @nd the.broad river bottoms present 
large areas. of well-watered soas in .  which walnut thrives. Planted 
on the uphpd6,walnut usually grows slowly, and its developmeat 



12 BULLETIN 933,- U. S. DEPARTMENT OF AGRIGUhTURE. 

is unsatisfactory. Along the Mississippi and Missouri Rivers i t  is 
found in clraws leading down to  the streams, where branches have 
been cut through the bluffs. These draws contain a consjderable 
quantity of walnut which may be regarded as here marking the most 
northerly limit of growth in commercial amounts. 

1Kissouri.-Missouri ranks first in the amount of its standing wal- 
nut. The distribution of the walnut is somewhat uneven on account 
of the diverse topographic, soil, and climatic conditions. North of 
the Missouri River these conditions resemble those of Iowa, and the 
river bottoms and moist draws support relatively large stands of 
walnut in mixture with oaks, elm, hacltberry, and, sometimes, along 
larger streams. cottonwood. The qnality 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 Hansas, and the 
proportion of walnut to other hardmoods is even greater. The third 
clivision 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 uplancls i t  is absent. I n  the aggregate there is a large amoonnt 
still standing in the Ozark region, and in more remote districts there 
is doubtless much excellent stuff, for even 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. 
Under present market and labor conditions this rexion is virtually 
inaccessible. The fourth region is the heavily wooded southeast 
portion of the State from St. Louis southward, comprising the 
BIississippi 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 walnilt along stream bottoms, but north of the Platte i t  is 
less abundant, and is found in commercial amounts chiefly near the 
Missouri River in draws where creeks break through the bluffs. 

Kamas.-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. It is nearly always associated with elm and 
is 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 rule Walnut is sometimes 
found on the northern slopes of the river bluffs among oaks and elms, 
usually where the slope is gentle and the. soil is deep, especially near 
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sprlngs or seeps. Small streams usually have the most favorable 
bottom lands; such rivers as the Kansas and Arkansas deposit too 
much sand along their bottoms. 

SOUTHERN STATES. 

Adcamas.-Walnut is widely distributed in Arkansas, usually in 
the deep rich soils of the stream bottoms; but its growth in large 
quantities is moslly confined to the northern part of the State. I n  
the northwestern region, known as the Boston Mountains, the physio- 
graphic and climatic conditions are such that walnut ceases to be 
a river-bottom tree and appears upon the level terraces and mountain 
bps, 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 io greatcr than in other regions west 
of the Mississippi River and conditions more closely resemble those 
of central Kentucky and Tennessee. I n  much of Arkansas the walnut 
is difficult of access, as the stands are far from railroads and hauling - 
is expensive. 

0kliahoma.-Walnut is of considerable importance as a bcttom- 
land tree in Oklahoma. I n  the western part-of the State i t  is scat- 
tering or only locally abundant; but in the eastern part, the old 
Indian Territory, it is still very common, although a great deal was 
recently cut, and the remaining timber is thwefore mostly small. . 
This region contained the last of the virgin walnut. The wood is con- 
sidered inferior to walnut grown farther north and is little sought - - 
for milling. 

Ternas.-Conditions are widely variable in Texas, and the develop- 
ment of walnut is correspondingly irregular. The species 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 $ring the last 20 years. On the lower stretches of the 
rivers the wrevailinn forest is of the southern hardmood bottom- - - 
land type, consisting mainly of gums, oaks, and cypress and contain- 
ing little walnut; 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 (Juglam mpestr is) .  I n  the black-soil region the 
wood is dark and uniform, producing veneers of a deep brown color 
with even a purple or dark-greenish shade. Toward the limestone 
region of the Edwards Plateau, 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 as to pass for genuine Circas- 
sian walnut. Valuable burls also come from this region. Texas 
walnut is defective in general and at present is not often cut for 
milling. 



Loukiamct, Nississippi, md Ata6ama.-In Loaisiana walnut is not 
found in the pine type and is rare -en the allavial bottum-land type- 
the two types which comprise by much the greater part of the for& 
area; bnt rommercial amounts are sometimes found in the Red =ver 
Valley, in the northwestern corner of the State. I n  Mississippi wal- 
nut is mideb scattered through the extensive allurial bottom hard- 
woad type, but is so scarce that shipments of Iogs from any part of 
the Skate are rare. Alabama has never figured as a wa!nut-producing 
Stake, most of this species being found in the northeastern part, in the 
valleys of the Tennessee and Coosa Rivers. 

FUTURB SUPPLIES. 

The future supply of walnut c m  not well be inferred from any 
statement of the present stand of merchantable timber, because in 
such a statement immature trees are not considered. An estimate of 
tSe average mnuaI yield is much more expressive of what may be 
expected in a e  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 
we11 the cut that might be sustained continuously. This was borne 
out by the discovery &wing the war that the c~untry actuallg had 
much more merchantable waInut than anybody supposed, although 
the increase mas due in part to closer utirization and tB release, as 
an act of patriotism, of supplies not usuaIly on the commercial 
market. The war cut heavily into the growing stock, however, and 
the yield for some years will be reduced. Revertheless, if the amount 
of young growth is in normal proportion to the oIder trees there is 
no reason why the old sustained yield of 40 to 50 million board feet 
should not be rcsumecl. 

An estimate of the amount of immature timber is even more diE- 
cult to make than an estimate of the merchantable stuff. 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 dlameter. 
There is an astonishing lack of reproduction below this size, except 
in the upper Ohio and eastern region. T h e  trees now rated as un- 
merchantable-and this is particularry true in the mestern part-- 
are, as a rule, not thrifty young trees, but older growth tha6 hasbeen 
suppressed and stunted, though stiII capable of recovery and of de- 
reropment into saw timber. From this source there is a fair assur- 
ance of a moderate supply of black walnut for, perhaps, 90 gears, 
comparable in amount to the walnut cat during the 20 years before 
the war. I f  a great war should occur during the next 30 years much 
Qifficulty would be experienced in securing desirable amounts of 
walnut. I t  is too late now to provide for any material increasa in 1 

I 
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the suppIy during that period;-althougll the situation mn.y be some- 
wllat ameliorated by tile careful management and conservation of re- 
maining stands. Ad the end of thisperiod the remaining supply will 
begin to decrease unless actire steps are now taken to secure an ade- 
quate replacement by extmsive planting or by forest management to 
secure natural regeneration. The npper Ohio Valleyand S1>yalacb- 
ian region is too limited .to maibkairi a ve~y'large oufiput. There is 
absolutdy no need, home3,er, of our sscrifrcing a national asset like 
biac'k walnut, whicll may be perpetuated if the proper action is taken. 

. . 

't. 

FIG. 2.---Open-grown b:aek Galnut tree 

DESCRIPTION OF THE TREE. 
.. . . . 

~ I Z E  A ~ D  FORM. 

Black walnut is naturally a lsrge tree, and, if it were given time 
and a favorable site, it would grow to magni6cent ,proportions. At 
present, howover, it is a rare thing to see trees over 30 inches in diam- : 

Jeter, breast high, -and these -are nwdly opn g r o m  w i t h  broad- 
spreading. crowns and short trunks. Logs 2s !arga as 77 inc5es at :the, 

* .  
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small end- have been 
cut, and heights of 
125 to 150 feet a r e  
on record, although 
to-day trees I00 feet 
tall are rare. The 
average tree that is 
cut at present con- 
tains about 15 feet. of 
merchantable length. 

When it has grown 

walnut has the ap- 
pearance of an or- 
chard tree, with a 
short, clear bole and 
a round, spreading 
crown, which in sum- 

of beautiful foliage. 
In the minter the 
coarse b r a n c h i n g  
habit and the large, 
dark twigs usually 
make it easy to iden- 
tify the tree even at 
cons iderable  dis- 
tances, a l t h o u g h  
young and. abnormal 
trees may sometimes 
be mistaken for ash 
or hickory. I n  the 
forest a t ' r p  i c a l  
b 1 a c k  - walnut tree 
presents a tall, clean 
bole of little taper 
up to the l o w e s t  
branches .  At this 
point the identity of 
the main trunk is fre- 
quently lost, and a few 
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of the forest canopy. 
The g r e a t e r  merchant- 
able length, the more 
slender and more grad- 
ually tapering stems, and 
t h e  sma l l e r ,  more re- 
stricted crowns of forest- 
grown trees are in con- 
spicuous contrast to the short, thick, rapidly 
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. 

It is very characteristic of walnut, both in 
the open and in the forest,'for the main trunk 
to break up within a few feetof the lowest 
limbs into a number of large branches, no one 
of which appears to be the leader. 

TWIGS. , . 

A characteristic feature of the twigs, by 
which black walnut and butternut may be dis- 
tinguished from other trees, is the wag in 
which the pith is divided by thin diaphragms 
into s p w s  or chambers. Thepith of black 
walnut is of a pale b,uff color, but thatof but- 
ternut is dark brown. 

ROOTS. 

The root system of black walnut is deep 
seated 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 is one of the most I.-Black walnut seed- 
variable features of the tree, the differences. Unp from s brushy site. 

at beginning of third being caused largely by different rates of ,,,, ,,,,, 
19340"-21--4 



growth. The bark of a rapidly growing walnut treeis thin and reticu- 
lated in some places almost as much as the bark of ash; but, as a rule, 
the ridges and furrows are much larger and less regular, 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 trkes the bark becomes several inches thick and is broken 
up into irregular blocks by transverse cracks. This is especially true 
toward the southwestern limits of the walnut range in Texas, and 
there the color becomes lighter, being s 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 butter&, or white 
walnut, as it is called in some sections. 

LEAVES, FLOWERS, AND NUTS. 

The leaves are pinnate, from I foot Iong 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 somewhat hairy 
below. The leaves closely resemble those of butternut and, to a 
less extent, those of ailanthus. In  the midsummer the tree is very 
ornamental, but because the leaves are put out late the winter ap- 
pearance continues for a relatively Iong time. 

Flowers are borne at the same time the leaves 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 19 to 2 inches in diameter outside 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 discussed. This requirement should 
be kept in mind in selecting sites for the pIanting of walnut. I n  
addition, because of the deep root system of walnut the subsoil 
underlying the planting site should be of a porous texture to a 
corresponding depth. A dry atmosphere 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. I ts de- 
pendence upon good soil is more marked, however, in regions that 
have a relatively scant precipitation than it is in  well-watered regions. 

TOLERANCE OF SHADE. 

Walnut is decidedly 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. I n  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 where the con- 
tinuity of the forest cover is broken. In  the East, at least, it can come 
up successfully through brushy tangles of sassafras, sumac, rose, 
and raspberry bushes, and in between clumps of shrubby willows. 
I n  plantations the interlocking of the crowns soon causes a decided 
reduction of diameter growth; and, after the tree has attained a 
height of 30 to 40 feet, height growth is no longer stimulated by 
crowding, the effect of which is, rather, to cut down all increment. 
Suppressed trees in these conditions become stag-headed and put 
out water sprouts aU the way up and down the trunk. 

REPRODUCTION. 

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 fertility 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 under some break in the forest 
canopy. This characteristic of walnut reproduction makes i t  appear 
likely that in many of the mixed stands containing walnut the walnut 
was the first to start, originating from nuts buried by squirrels in 



open meadows and prairies, and that the associated species came in 
later 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 human action. Whether this is due to 
exceptionally heavy seed crops or to bad winters that killed off the 
squirrels before the nuts were dug np and eaten, or to short winters 
that did not force the squirrels to consume all their hoard, or to a 
combmation of such circumstances, can not now be told. 

Reproduction is remarkably rare in the greater part of the range 
of black walnut under conditions as they now prevail. Practically all 
walnut stands are grazed by cattle, that destroy the young seedlings, 
or, still worse, by hogs that eat the nuts. Consequently, no reproduc- 
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 discult of explanation, but possibly it is linked with the effect of 
the settlement of the country on the number of squirrels and their 
habits. 

I n  western Indiana profuse reproduction 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. I n  
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. I t  is usually found 
along stream courses passing through agricultural lands, pastures, 
o r  woodlands, although 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. I n  all this region the reproduc- 
tion of walnut is 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 in 
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 usuallygrow 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. I n  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 asresist- 
ant to injury as any of its associates. Red butt rot is found i n  a 
small percentage of trees, mostly old trees of northern growth, al- 
though i t  is very bad in parts of central Kentucky. As a rule the rot 
extends only a short distance up tlie tree, and "butting off" the 
lower 3 or 4 feet of a hollow tree will usually remove most of this 
defect. The " doty " zone that surrounds the advanced decomposi- 
tion at  the center is generally narrow; it is frequently possible, in 
fact, to saw boards within an inch of an open hollow before any dis- 
coloration appears. 

A white top rot is found, limited almost entirely to southern logs, 
particularly from Oklahoma and Texas. I t s  presence is indicated by 
punky knots and occasionally by conks ori the upper trunk. This rot 
extends a greater distance up and down the trunk than the red butt 
rot and is amuch 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 advantage be sawed into lumber. 

INSECTS. 

A tent caterpillar disfigures the foliage of many roadside trees and 
reduces the rate of their growth. I t  is reported, however, to be rare 
in forest-grown trees and groves, walnut being worst affected when it 
grows near cherry or apple trees. I n  ornamental trees the nests 
should be promptly burned. Except for this caterpillar, walnut is 
very free from insect pests. 



GROWTH OF INDIVIDUAL TREES. 
Walnut may be classed among the more rapid growing hardwoods. 

The fertility of the soil on which black walnut is usually found 
greatly facilitates the growth of the tree. The poorer the site, the 
slower are all phases of growth, in height, in diameter, and conse- 
quently in volume. Growth is also affeded by the shade from adja- 
cent trees, and this accounts for the characteristic differences in form. 
The rate of diameter growth, on soiIs of equaI quality, depends nor- 
mally upon the amount of foliage, and hence is slower in the small- 
crowned trees of the forest than in spreading-crowned open-grdwn 
trees. I n e n  the trees are suppressed by the shade of taller trees, 
diameter growth is greatly decreased. 

HEIGHT GROWTH. 

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

T m  2.- eight growth of zualnnct in corn~ci'aticely open 
steads ia mfltra2 iradtana and Ohao. 

DIAMETER GROWTH. 

I n  the course of this study diameter-growth measurements were 
made on 128 trees located at 16 places in 6 States. m i l e  the number 
of trees thus scattered is too smaIl 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 
neither the best nor the poorest conditions: 

T a ~ m  3.-Breast-htgh dzemetm growth of zualnut, based om 
mensurernents of 229 trees widelv scattered.' 

Heisht 

Bet 
84 
85 
88 
S i  
88 

Height 
------ 

Fee. 
72 
75 
78 
81 
82 

Aga 

Ycors 
50 
70 
80 
%I 

100 

Age 

Ymrs 
10 
20 
30 
40 
50 

Age. 

I 
Ycara ' 110 

120 
130 
140 
150 

H w t .  

Pee. 
13 
35 
33 
62 
68 

I 

. Diame 
ter 

bre&t 
high. 

In~be.9. 
26.0 
26.9 
21.8 
28.5 
29.2 

1 Distribution or mesurements: Indiana, 37 tree from 5 looalitier; Ohio, 75 trees, 3 loeeiities; nliioii, 
&trees, 1 lacality; Virdnia, 5 trees, 1 locality; New Jersey, 7 trees, 1 loesllty; Mnourl, 3 trees, 1 locality. 

. . 

Diame 

2 k q t  
hi&. ------ 

Inches. 
18.3 
20.6 
a 2  
8 
25.0 

Age. 

Yc.~P. 
110 
120 
l?4 
140 
150 

Age. 

Yrars. 
tXl 
70 
80 
90 
1W 

j Diame- 
age. 

Yoavr. 
1 0  
20 
30 
40 
FA 

high. 

Imchrs. 
1.2 
5.0 

8 . 8  
12.5 
1 
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A few selected measurements are given below as illustrating the 
ra te  of diameter g rowth  u n d e r  specific conditions. I t  should be 

noted that they do not afford a safe basis f o r  the comparison of dif- 
ferent  regions,since local differences in soil and stand may affect the 
rate of g r o w t l ~  even more  than a wide  geographical  separa t ion:  

(1) Near ~ndiana'polis, Ind.; illustrating the difference ill diameter growth of 
four trees that grev in the open and three that grew in the forest. The two 
situations 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 rrllite ash, white oak, white elm, beech, sugar maple, hack- 
berry, Iientucky 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- 
ceding case, probably due, in part, to lessfavorable soil and moisture condi- 
tions. (Table 4, No. 2.) 

(3) Near IndianapoUs, Ind.; eight trees that grew on a southwestern slope 
on the southern edge of a mixed hardwood stand of ash, elm, and white gak. 
(Table 4, No. 3.) 

(4) Near Indianapolis, Ind.; six trees in a pure walnut grove on a flat 
meadow adjoining a mixed hardwood stand of oak elm, ash, and hackberry. 
This stand is now somewhat dense and diameter growth is probably relatively 
low in late years. (Table 4, Xo. 4.) 

(5) Near Fort Wayne, Ind.; five trees in a virgin mired hardwood stand 
composed of white oak, elm, yellow poplar, andash,  with a slight amount of 
black walnut, located on a fiat, with deep, rich, loamy soil of potential agricnl- 
tural value. These trees are probably typical of the growth of the older walnut 
stands cut 40 years ago. (Table 4, No. 5.) 
(5) Near Deer l'ark, Boone Counts, Mo.; three trees from a grove on 

bottom 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 this 
region. (Tahle 4, Ao. 7.) . 

(8) Two butt logs from bIarshal1, Inrl. (Table 4, No. 8.) 
(9) Five butt logs from irarmersburg, Ind. (Table No. 4, No. 9.) 
(10) Four butt logs from Camel, Ind. (Table 4, No. 10.) 
(11) Seven butt logs froni Shreve, Ohio. (Table 4, No. 11.) 
(12) Six butt logs from Mount Gilead, Ohio; apparently came from a wheat 

field. (Table 4, No. 12.) 
(13) Five butt logs nt Farmvine, Va.; probably forest grown inmixed hard- 

mood stand on rich bottom land. (Table 4, No. 1.3.) 
(14) Seven stumps, New Jersey. (Table 4, No. 14.) 
(15) Two s t u w  near Cameron, No.; in a mixed hardwood stand on a 

northern exposure considerably 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 Kansas River bortom lands near Lawrence, 
Kans. Averaged 28 inches in diameter, stump height, a t  63 gears; a very 
rapid growth. 

(17) Three butt logs a t  Raw City, Okla. Averaged 30 inches in diameter 
on the butt end a t  88 years, which is also above the average. The logs name, 
from the bottom lands of a tributary of the Arkansas River. 



(18) Sis stomps a t  Valley Balls, Kans., in the bottom lands of Delaware . 
Creek. Averaged 25 ~nches m dmmeter, stump height, a t  64 years; also 
above the average rate of growth. 

(19) Five stumps in northern Delaware. Averaged 25 lnches in diameter, 
stump height, a t  94 years. 

(20) One hundred 20-inch logs taken at random in RIissonri, Iowa, and 
Kansas Averaged 83 >ears of age a t  the top end. Logs of this size measured 
in Indiana and Ohlo were 81 years 01 age. These figures would apparently 
indicate that the rate of diameter growth of walnut is about the same in the 
river-bottom woodlands of the Prairie States as it is farther east. 

1 VOLUME GROWTH. 

TBLE 4.-Eeonzyles of diameter graoth of  black walnut based on age d e s w e d  
%'n12der the oolresnolzdmg ~vurn l ras  on nage 2.9. 

As the 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 general idea of the 
average volume growth of individual trees, Table 5 has been pre- 
pared. I t  indicates fairly me11 the volume growth in groves in the 
Ohio Valley, but does not apply to single trees or rows grown in 
the open, to forest-grown trees, particularly in the eastern part of the 
range, or to trees in artificial plantations. I t  is less applicable to 
groves in regions east or west of the Ohio Valley. 

I t  is evident from this table that walnut may be grown most 
advantageously, from the standpoint of greatest continuous volume 
production, on long rotations, for the reason that both the average 
annual gmwtath and the current annual growth continue to increase up 

Age (ye-. 

10 

Dmeter stbrearthelght (mchee). 

N a  G-in-- 
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to 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 period at  
which the tree is making rapid growth. 

--- 

150 2.1 5.0 
2W 2.5 5.0 
280 2.9 6.0 

'Aver~ge annuat growth for eseh d-de. 

RELATION BETWEEN RATE OF GROWTH IN DIAMETER AND THE 
FORMATION OF SAPWOOD. 

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 are 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 notoriously 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 rings. 

TABLE 6.-Thielcness of sapwood.' 



The light-colored sapwood of black walnut used to he 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. 

GROWTH 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 as 
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 
4.5 acres, located in Decatur County, Ind. The growth is scattered 
somewhat 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 under these circum- 
stances there is no reproduction. The slope is slightly to the north, 
where a small permanent stream hounds the grove. The soil is a 
deep, rich loam, similar to that of the cultivated fields adjoining. 
(Sea Table 7.) 

TABLE 7. 

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 feet-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 $47'7.65 an acre after 50 years, 
or an annual income of $9.55 an acre. I n  making comparisons it is 
imperative to remember that this stumpage price 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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The second example is that of a small ,grove of 48-year-old walnut 
mixcd with younger trees of other species, in Hendricks County, In&. 
The grove occupies six-tenths of an acre and is in a pasture adjoin- 
ing a mixed hardbood stand of shagbark and bitternut hickory, 
white oak, elm, sycamore, and an occasional black walnut. This 
grove apparently illustrates the invasian of meadowland by the 
forest, in the progress of which walnut was the leader, the associated 
species being mostly young trees which came in after the walnut was 
established. The stand is still too small to show a large yield in  
board feet. (See Table 8.) 

TBGE 8. 

Board 

. . . . . . . . . . ... ..... 

Diameter 
breast Mil. 

5 Wm, shagbark, white ak, bltternul, and hackberry, m tile order of abundance 

Another stand of much the same form was found in Hendricks 
County, Ind., growing under similar conditions in a pastured area. 
Originally this stand fringed a mixed hardwood stand very similar 
to the previous example, but the timber has been largely reqoved. 
This walnut stand is not quite pure, but has a slight admixture of 
hickory, oak, and Kentucky eoffeetree, along with seedlings of ash 
and Kentucky eoffeetree. 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 wahnt grove in Jefferson County, Kans., shows that 
stands of this kind are by no means limited to the Ohio Valley. 
This stand, which is about 60 years old, and nearly even aged, is 
located on the bottom lands of Cedar Creek, on an area 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 
loam, which gives excellent corn yields in the adjoiiing fields. The 
a d  has not been grazed, and there is a considerable amount of 

per see  

Number oftrees 
p=- walnut 

meld 



undergrowth of young elm, hackberry,.and Crutaegu8, but not of 
walnut. 

TABLE 9. 

Number of trees 

I shagbark hickory, Kmtuol;y oofeetree, and wh~te a, m order of abundance The two tress 30 to 
azinchesln hameterwere wbteoak 

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 board feet, 
and the merchantable stand to the acre is 3,275 board feet. These 
figures are based on 208 logs that had been cut and were actually 
scaled. This stand was too small to show maximum productivity, 
but i t  indicates what may actually be secured ili 60 years in  western 
river-bottom lands. 

MEASURING 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 aH 
represent the amount that can actually be sawed from them. With 
the present run 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 lumber. 
I n  logs about 25 inches in diameter the Doyle scale represents closely 
the actual amount that can be cut in walnut of good quality. 

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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TABLE 10.-TW DovIe @g w~if?. 

Length tn reel 

1 3 \ 1 1  1 1 5 1 1 6  

Bomd fw!. 

forests, in which all or many of the species are to be logged together, 
but by the separate examination of each merchantable tree. The 
usual 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 
length and taper of the logs and their diameters inside the bark re- 
quires a practiced eye and a knowledge of bark characteristics, in 
order that the thickness may be gauged from appearances with rela- 
tive accuracy. I n  most merchantable logs the bark averages from 1 
to 19 inches in thickness, as shown in Table 11. 

TABLE 11.-Thtclmess of burp, h immhes, on logs of diflarmt &meters.' 

1 1 I I I 1 I 

1 R w a  on 2-21 lqs mostly from ON0 and Indiana. 



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. 

TULE 12.-Fom and rolume o f  walnut trees o f  differmt drameters, breast 

1 Stump hei ht assumed to be 1 foot. 
a ~erchantaile length to s top dlsrneter (wide bark) 01 lo inches. 
Wigwed by Doyle rule, values curved. 

Diam- 
eter 

2gt 
(in- 

ch-). 

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- 
fadory 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 4J feet above the ground and its 
length to the first living branch. The girth divided by 4 will give 

Distnncs above ground (feet). 

1, 1 lp / 20 / 30 ( 40 ( 50 ( E4 1 70 1 80 
Diorneter inside bark (inches). 

Total 
helght ' 
(feet). 

Mer- 
. chan- 
table 
length= 
(feet). 

volume8 
(board 
feet). 

I 
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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 tree is 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 Eountry as single 
shade trees, as windbreaks, as open, orchardlike stands planted for 
nuts, or as closely planted stands for log timber. The lafit are found 
chiefly in the prairie regions from Ohio westward. There are 126 
stands on record m Iowa alone, which is probably the leading State 
in this respect. Most of the plantations of this k i d  were estab- 
lished in the period of the great popularity of the mood, from the 
close of the Civil War to 1890, although at  least one, in Missouri, 
dated back to 1836, and another, in Winois, is said to have been 
planted in 1823. These plantations have improved the general ap- 
pearance of the farms and have served excellently as shady groves 
for cattle. 

FACTORS AFFECTING THE SUCCESS OF PLANTATIONS. 

Many owners take special pride in their walnut plantations and 
maintain that these add to the market value of the farm. In  most 
cases this is undoubtedly true, and the reasons are those mentioned 
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 
gowth in plantations, in comparison with the average for the natu- 
ral stands of block walnut measured (Table 13), and with the 
slowest growth observed in a natural stand (see description of forest- 
gown stand in Fayette County, Ohio, on p. 23). The figures for - 

growth in plantations are based upon measurements of 90 planta- 
tions. 

This comparison of artificial with natural 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 
stands. Furthermore, the mediocre quality of the planted but un- 
managed trees was in marked contrast to the clean, straight, v e q  
tall boles of the forest-grown trees. Two reasons may be assigned 



I I I I I 
CHOICE O F  PLANTING SITES. 

The plantations of walnut in the prairie regions mere 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, at the same time, the 
access of air to the roots. These qualities are the more necessary the 
less favorable the climatic conditions, especially the precipitation. 
From Tndiana westward soils suitable for planting are to be found 
principally in bottom lands, but bottom-land soils are in f a d  to bepre- 
ferred even in the East. Swampy areas and places where cottonwood, 
willows, sycamore, or river birch form, or have formed, the chief 
growth will usually prove unsuited to walnut, though areas subject 
to floods for short periods, in which the backwater does not stand 
long in the depression, may form excellent sites. I f  the soil is a 
sterile sand, or if hardpan exists not far beneath the surface, as in 
parts of the Lake States, walnut can not be grown satisfactorily, 
even in the most favorable climate. 

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

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. 
Tasm 13.-Dimter growth 212 pZantatdon8, in comflarison wsth evmoge m d  

slaw growth in natural atmds. 

Age 
(Yesrs). 

Dlameter,breasthlph(mchBS). 

I, L, 
t A n i  

---- 

Innaturalstands- 

Oiaver Ofslow &!&. BOwth. 
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Bul. 933, U. S. Dept. of Agriculture. PLATE V. 

FIG. I.-PLANTATION OF BLACK WALNUT IN HOWARD COUNTY, IND. THE 
TREES ARE CLOSELY SPACED, AND THOSE STANDING ALONG THE OUTER EDGE 
MEASURED LARGER I N  DIAMETER THAN THOSE INSIDE. 
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if erosion is not actively taking place, ar-, promising sites for the suc- 
cessful growth of walnut. Similarly, the level, rolllng country of 
southeastern New York, eastern Pennsylvania, and New Jersey west 
of the sandy parts, where the soils are deep, present favorable sites 
for walnut. Western Maryland and the Shenandoah Valley of Vir- 
ginia are generally well suited, but eastward to the coast the soils 
are usually not adapted, although occasional sites on river bottoms 
or rich flats are excellent and have produced walnut shade trees of 
large size. In  North Carolina, South Carolina, and northern Geor- 
gia, except in the mountain region, i t  is doubtful if the climatic condi- 
tions 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 Carolina, Georgia, 
Alabama, and Louisiana is problematical, because there has been no 
experience with actual plantations in that region. 

The best criterion for determining a planting site, either 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 successful wit11 good management, but there is an element 
of uncertainty involved. 

The soil needed for the most satisfacbry production of merchant- 
able stands of walnut is nearly everywhere the besL agricultural soil. 
Placed on a strictly economical basis, there is little argument for 
growing walnut for wood production on these soils. Tillotson* 
shows the net annual yield for 12 plantations from 12 to 42 years of 
age scattered from Indiana to Iowa. 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. 
In the States in which walnut is of chief imporlance the gross income 
from farm ct.ops amounts annually to about $15 an acre. Excludieg 
all interest charges, it would be necessary to have about 65 thousend 
feet, board mcasure, to the acre at the end of 75 gears in order to yield 
an equal gross annual income. -1ccording to the most optimistic 
estimates the amount would hardly be 20 per cent of this. There is 
no point in giving up good agricultural land that can be used as 
such of walnut for wood only. 

ANAGEMENT O F  PLANTED STANDS. 

Walnut is intolerant of shade, and this is an important item in its 
management, disregard of which is one of the causes of the unsatis- 

r"X'orcst Plantmg m &astern U n i M  States," by C.  R. Tillotmn, Bu:letln 153, United 
states Department of Apculture, p 31. 



f.&ory dewlopment of plantations. f i  sfleets the crown. densit? 
and, directly limits the number af trees to the aera under which the 
p~6pez griming conditioas may be mah.t,ained and the best m a t a ~ a l  
p~dtluiert; The n m b e r   of trees to. the acre. required to mainhin a, 

cnntkmous crown Cover is, Of course, lrargosb in. &e early history of 
a -  plsntation and &cmases. with age, e&ei natmxlly, thsough the 
crowding. ou8 of the. fessraipid growing individuals, or nnden manage 
mew through their .remova,k ia thiknings.. Irr the- ease of wzlnat 
ehm spacing (see " Spacing? p. 4%) at. the start is mere praciicrtble 
&%n. dtki xaany othhr speci&,'beca,use- of the rekatiPe1y low cost of 
nuts and planting. This close spaciag tends to: reduce, aIthough it 
cnn not always prevent, the prefnse bran.ching of the; tmes at a 
height of abou% 6- feet. %%en, hornever, the ermvns contmerree: to 
erawcl each other bdly ,  genie beginnimg ta bake th: lcx& an& others 
to fal.1 beh~ind, it is. poor eoohomy to maintacn such a: density, and 
thinnings lbecame imperative: . Left to themselaes, these e-aged 
plantations develop so anifamllg that the dominant trees do lrot 
rntte.11 exceed their lesser neighbors in height, the thrift of the whole 
sta.ncl is 10wereciby.mntrraE suppression, and the stand is in. a condi- 
tion ob stagnation. Ultimatelys the drowns become very much re6 
d;nced and stag headed, and mater spi?bLTh come out profusely on the 
trunks. These water sprouts grow slowly un6iJ the hesee dies or is 
released by the death of neighbming trees; whereupon the sprouts 
take a nnem lease of Efe,,and the tree deoelaps into a tdpless branch7 
stnbof no use for any parpose. 

The eombined effects of poorly chosen site, and overcrowding are 
shown in a plantation in $&okson County, Mo. Althoa$h the plan* 
gation is 8% years old, few of the trees are merchantable. ThB stand 
is siiu&ed a n  a hilltop, which;, in this western region, is too dny for 
walnut ; consequently; the Lrees of & outermost row,. expoad Co- fuE 
.KgM on one side, hzve poor devekapmeni, branch: hm,  an& are prac- 
tically morthless. The efects rrf ovac~owding upon the conxtion 
bdh of ihe trees inside the planttition and; of those-in the; outer ~ a w  
rmry be summwiaed as in  Table l.4 

T A ~ E  14. 
.. 

Pereentnge ortotalnumberof 
Average trees 
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I n  a plantation 31 years old in Howard Col~nty, Ind. (Pl. V, fig. 
I),  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 acre in  
this plantation, although experience indicates that 300 to the acre is 
full stoclcing at this size. Natural groves seldom contaisi over 60 
trees to the acre at GO years of age. 

Pruning.-Walnut trees may be pruned with proEt, the object 
being to obtain clean, straight boles. Logs from such trees are djs- 
tinctly more valuable. Before the war knoLty logs usually brought 
$20 to $425 a thousand board feet, f. o. b. cars, shipping point, re- 
gardless of size, and smooth logs were paid for on a sliding scale 
of prices, the lowest of xvhich was better than the flat price for cull 
logs. I n  average logs the difference was about $20 a .thousand 
board feet. If pruning will houble the value of a log, it is cer- 
tainly a paying proposition. The spreading tendency of the walnut 
tree and its intolerance of shade lnah pruning to sonle extent news- 
sary even in the bcst-managed stands. Limbs that suppod essen- 
tiaE parts of the crown should not be Laken; but smaller branches 
and low limbs that will ultimately be crowded out should be cut 
to hasten the naturaI process and give more clear wood in the log. 
The pruning should be flush with tho trnnk, and care should ba 
taken not to injure the trunk. The saw is ordinarily the best in- 
strument to use. The first cut should be from beneath, and should 
sever bark and wood snfficiently to prevent peeIing of the trunk when . 
the branch drops. 6 second cut made from above then severs the 
branch. I t  is well to pre~ent  the subsequent infection of the wound 
with the germs of decay by painting it with tar or with a good 
water-resisting paint. 

PROBABLE YIELDS FROM PLANTATIONS. 

As there are few plantations in this country that have.grown 
up under ideal soil conditions an8 have been properly tended, i t  is 
impossible to judge future yields of logs from actual examples of 
plantations, and all natural stands are spaced so irregularly that 
the37 do not represent maximum productivity any more than do the 

. 

overcrowded plantations. The growth in value of individual trees 
I 

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 shipping; 
points, it was not profitabh in 1918 to cut trees under 17 inches in 
diameter. 

" I '  It is apparent from Table 15 that the value of walnut inexme& 
rapidly with age, partly because it holds up its increment men, but 
more on aecount o$ the sliding male of prices for logs that is every-' 
where in vogue far this species, and which places a decided preminmi 
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on large logs. Trees in plantations, therefore, should be grown as 
long as they appear sound and healthy. Of course, i t  is impossible 
to tell at this time what scale of log prices will he used 150 years 
hence, but, nevertheless, the plantation should be managed with a 
long rotation in mind. 

T ~ I E  I5 -T7UZue of indlv~duaz t f  ees.' 

Inches. 
13 
14 
15 
16 25 320 17.30 1W 
17 26 380 21.50 110 
18 27 445 26.50 121 

23 5W 32.20 132 
29 615 39.90 147 

....... 

i. The number of trees on a well-managed plantation will at all times 
show the maximum that can be gro,mn to the best advantage. The 
reduction from year to year mill be accomplished by frequent thin- 
nings 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 ralrulation -is believed to be con%rvat,iive 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 is, therefore; some- 
what less. 

T.4~1.x 18.-Possible uield of black zca2aut nlantatims. 

1 
1 Derived from Table 1, p. 2, Farmers Bulletin 711, "The Care and Improvement of the WodIot," by . . . . . .  0. R. TiUotson. 
'Bmd on the vslus of logs delivered at tho railroad and not on the value of the stumpage, as the lstter 

istoolargelseo?+tioned by cuttingand hauhgexpenso. 

: - -  I f  a plantation, initiated with wider spicing, 'is left to grow into 
' merchantable timber, $he production willy.be less than that iadieated . . . . . . . .  
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above. I n  the first place, the height and merchantable length will be 
less, on account of thelack 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 mere planted very far apart. 
With an initial spacing of 6 by 16 feet, making about 45.0 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 will 
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 "Production of 
Nuts," p. 37). 

I n  the MTest, black walnut is planted to some extent on irrigated 
land for windbreak 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, all mills that specialize on walnut are excessively 
high, amounting to $50 a thousand board feet or more; and it is un- 
likely that tlie amount of timber in any one place will justify cutting 
by- local mills. G r o e h  under these conditions is apparently very 

. . .  . . .  
much the same as in the prairie States; 

Two plantations offer the mmparisons shown ill Table 17; one being 
:a wide-spaced plantation in eastern Illinois; in which thetrebs'are 6 
by 16 'feet apart, and the other a windbreak near Ogden, Utah. The 
plantation in Illinois is located on arise several hundred yards fro& 
a stream, znd, as there never was any natural tree growtl~ on the are&, 
it is possible that the site is too dry for wa:lnut. The soil is rich black 
prairie loam. The spacing of the trees is very wide, and there is 
little difference in diameter between marginal trees an$ those 
within the stand. The plantation in Utah is situated along an irri- 
gating ditch, in which water is flowing during practically the entire 
.growing season. 

TABLE 17. 

nlinols.. .......................................... 1. 
Utah .................................... ..:. ......... . . 

. . 

PRODUCTION OF NUTS. 
. . .  

~l though  growing walnut f& the saki of the nuts produced is a 
matter of horticulture rather than of forestry, it is necessary to talie 
this source of income into consideration in dealing with this species 

(y-2:). 

51 
52 

. . 

A ver,ge 
h@ht 
(feet)' 

55 
. 5 5  

.~ 

Diametor,bwt hish (inches). 

Sms*lIest. 

7.0 
8.5 
-. 

Averago. ---- 
. 12.8 

12.1 
. 

Largest. 

21.6 
23.2 



as a wood producer. . It is, of course, impossible to, get a niasimnm 
$icrPd.oQ walnuts and of wood at &he =me- Gmc, becnuze the forme* 
&wands a wi& spacing that d l  -gi~e low wide-spresding crave  
exposed to full sunlight,. and the irrtte~ c%?llb for a clmm spacbg with 
consequent limitation d the individual nowms and of tlii Itmonnt of 
fruit produced. In the average gmye pliurrted.for gmeral utility a? 
s e n t t d  trees or- small :clunrtps, the ma.Innts will be a by-product af 
some. value; ,either for family use or for sale. In some sections the 
growing of trees. Per the nuts only may be more profitable, and,the 
Iogs produced in small numbers will be ~f seCondary importaro& 
Table 18 contains the etafiistics of khe Thirteenth Census (1910) 
.wpm the  production. of >ya!nnts. 

~ n a t x  IS-Productzon of tcolr~uts, nZj Smtes, accordmng to the Tllzrtemth 
Ce%ensus 11D10). 

, . 
Alabama .......................... ....... 
ntizmw ................................... 
RrXansas 
Cdifornis. ............ 
Colorndol .... 
Connatieut ..................... ....... 
Dolavare 
FImie.; ............................ 
Georgia.. 
IdahOi.. 
Illinois ................................ ma- .................................... 
'Sonia ...................................... 
Zmam ..................................... 
Kenhueky ................................. 
h h i a n a .  ................................. 
Maine.. ................................... 
%-?and ................................. 5 2  1.1 5B.4 
Massaohusctrs ............................. 
NGchi@n .................................. 
;arinnonl% ............................... 1 3,459 922 

2,SX 
1j198 

36,526 

208 
S L ~  .......... 

2,815 
9,180 .... v 

3 398 
Z : ~ W  
3 , a 5  

22,1$3 

2 238 
10:218 

Nisdssippi.. .......................... 
Missuil.. ................................... ................................ woanna~.  
N e b r a a .  
Nevada. .................................. 
NaarH-pshiio .......................... 
Newfersey ............................... ................................. ivewbk.xied 
N~wYork. ............................... 
NonhCar0:ina ............................ 
North Dakota, ............................ 
Ohio ...................................... 
Oklehama.. .............................. 
Oregon 
Fems~Iv821iat.l.. ........ ...... .......... 
RhodeIsiandl ............................. 
Sout6Catolr;ls.r ......................... 
&otbDnkcts ..................... : ........ 

2,w4 
85 380 
t i  
18 298 (4 
1,5S3 1 4,168 
(8) 
19 7S2 
1d5i0  

ti93 
~1:412 
2 024 

65i076 

$I662 
16526 

2L9 
3.6 
Zb6 

. 6U.4 

9.6 
3 . 0  .... ...- 
7.0 
5.0 

8.2 
45.6 
7.8 
4.7 

3.7 
51.0 

TennosseB ................... 
Tms ............................ ..... 
Utah% ...... ; ............................... 
p x + l t  .:.. .............................. ,253 15.5 

I s~iereporwaar omwr%ns;but no~rudherlniorraaliha suoiilabie. , . 
-*Baared.. 

a A l ~ h t h e y s r e n ~ r e p ~ e 3 i ~  theeemU9, . . .  them aze be~ding*rees with ssla6i$px&uct inutd. 1 
r Wotrepmted. .... - 

3 8 9  
. 30.5 .................................................. 
. 19.3 

26.1 
30.5 
27.0 
24.9 .................................................. 

Irgima ................................... 
W&shmgCm.: .... : ......... ; ............. 
WestVirginia ............................ 
WSoonsin ......................... : . . .  

24.9 
52.0 
28.1 ................................................ 

. 4.9 .................................................. 
8.8 

36:31 .'...... 
23.6 
55.3 ............................................. 
40.8 
4.4 

34.2 
33.3 .................................................. 
5L6 
4.4 

1.3 
1:s 

. 2.2 
1.6 
r . 3 ~  
1.3 
1.9 

. , . . 
Wyoming' .............................. . .  1 

23 04Q 
$427 

50.5 
. .  55.10 

.. 4a.5 
41.1 
48.6 

. 35.5 
47.3 

, . , 

1.9 
2.4 
1.0 

2.3 

2 8  
1 . 8  ........................ 

2.5 
1.5 

1.3 
1.7 
1.9 
1.8 

2.0 
2.0 

41.3 
124.8 
2&7 

J. 
11.3 

24.6 
65.4 

5g.0 
; a 0  

53.0 
.1d 
G.0 
60.0 

101.2 
8.8 

4173 
. Bm 

8.8 
.. 13.7 

32,195 B,682 
$45g S%Z 

24.4 
10.4 
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According to these figures there is a great difference in the yields 
of walnut trees m different parts of the country. In  the Prairie 
States the yield is notably low, ranging from 3.3 pounds to the tree 
in Kallsas 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 pounas. These differences may not be due so much 
to climatic causes as would a t  first appear. The lowest yields are 
from regions in nhich the most trees are reported and in mhich 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 production. In the Gulf 
States, in whirl1 the maximum yrelds are reported, the tre- are 
practically all planted. Furthermore, the reports are in all proba- 
bility mostly from single trees planted in the open; and this would 
account, in some measure at least, for the high yields. The prices 
are much more uniform than the yield, indicating that they are 
dependent not so much upon demand as upon the minimum cost of 
production and marketing. This cost ranges from 1 cent a pound 
in Missouri to cents in N m  York. I n  the New England States, 
where walnut is not nahive, but is planted to a l i e d  extent, the 
prices are still somewhat higher illan in New York The maximum 
income per tree, naturally therefore, comes from the region of great- 
est yield of nuts per tree. Tlte income and yield are both highest in 
the South and lowest in the Prairie States. 

Of a11 the nut trees that may be planted, black walnut is probably 
the best in all the region from Tennessee and western North Caro- 
lina northward and eastward to the limits of ihe natural gsowth. 
Even here, however, the nul-growing business is so unorganized that 
it is difficult to say what value i t  has to the farr~ler. Certainly this 
crop is not able to compete with general agriculbural crops on the 
high-class soils demanded {or the growth of walnut at  the present 
time, in spite of the fact that the co&s of l a b r  in growing and 

p are lower than the costs for handling agricultural 

nt  is .similar to the& of pecan and English 
walnut, which it resembles in  soil and light requirements. Seedling 
walnuts usually begin to bear ah about 20 years of age and continue 
in ful l  vigor for a long period. Grafted trees usually begin to bear 
much earlier, but it takes 10 or 12 years for the development of 7 

sac ien t  crown to allow a heavy production of nuts. A t  present 
there are several horticultural varieties in the market budded from 
trees that have exceptionally good nuts for craclring, but there are 
few bearing trees from such stock and i t  is diffic~rlt to forecast their 
yields and value. 



Trees planted to the north of the natural range of black walnut 
bear small numbers 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 this kind of nuts give rise to weak 
seedlings and should not be used for propagation purposes. - 

ESTABLISHING WALNUT PLANTATIONS. 

METHODS OF PLANTING. 

Walnut may be grown successfully either directly from the nuts 
sown where the plantation is to 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 tjought, even on the retail market in 1918, for 
7 cents a pound, or  approximately $2.50 for 1,000 nuts. One-year-old 
seedlings from a nursery would, on the other hand, cost $15 to $20 a 
thousand. The proportion of nuts failing to germinate would usu- 
ally be about equal to the first year's loss with nursery 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 natural1y 
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 
half deep. %'hen, as will often be the case, the planting is in sod, it 
may be facilitated by first plowiw 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. I f  plowing is not 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, it is 
best to plant two nuts in each hole, for some of the nuts 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 equzl development, they must without 
fail be reduced to one tree to the spot, or the thrift of the trees will 
soon suffer. 

If there is danger from rodents, or if i t  is desired 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 requires more 
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care and is more bothersome, but it avoids the rodent problem with- 
out making i~ecessary the purc11'me of expensive nursery stock. After - 
the nuts are gathered in the fall they should be stored for the win- 
ter by "stratifying" ; that is, they should be placed in layers sepa- 
rated by moist sand, either 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, hut 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. I n e n  they split and the radicles appear it is time 
to plant. The stratified nuts are dug up, and those showing growth 
are carefully placed in baskets for planting. Sometimes the shells 
are loose, and the radicles somewhat developed; co~lsiderable care 
is then needed in handling and planting these nuts to prevent fatal 
injury. A shallow hole should be dug with a rnattock in either a 
plowed furrow or seed spot cleared of grass, and a single nut should 
be placed in each hole, with the radicle pointed down. The nut 
should be covered about 3 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 hack in the sand and left for pos- 
sible use the next spring, for, even with the most careful handling, 
there will be some unoccupied 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 trees, and because of the abundance of other 
natural foods in the spring, the danger from squirrels is a negligible 
factor, and the planting of nursery shck or home-grown tpees is 
very rarely necessary. 

Planting walnut seedlings is rarely warranted, in view of the two 
cheap and simple methods above described. The expense involved 
in planting seedlings is greater than in the case of many other tree 
species, because of the long taproot which even I-year-old trees 
possess. If for any reason i t  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 3 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 
transplanting because of the length of tho young taproot. A'seedling 
left in the nursery bed for longer than one year will develop such a 



d e e p f d i g  rqet.<system that transplaating soon ;becomes vew .ez- 
pensive and is liable to :resulk in injury to  the mots:md, passibly, i.n 
the subsequent death of the seedlmgs. 

SPACING. 

The spacing depends altogether upon the kind of plantation the 
owner ihkends to have. I f  he intends to bestow careful manasment 
upon his trees and get the best results from them, the initial spacing 
should be close (4 by 9 feet), and thinnk shoul~l also be made 
witl~out fail when the crowns begin to interlere with one another. If ,  
on the other hand, the owner plants hho trees as a sicle line, to add 
to the appearance of his farm, protect his stock, or occupy some out- 
of-the-way corner, and if it is hi intention to let them develop as 
they mill, a much wider spacing is advisable--say 6 by 16 feet. I f  
they are planked closer the trees are liable to 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 mlne; in extreme cases, deeay and death may overtake 
the trees before they are merchantable. If the trees axe grown for 
the prodnction of nuts, a spacing of SO to 60 feet would be advisable. 

Although walnut is too coarse branohed and thin foliaged to 
make a Erst-class windbreak, i% may sometimes be desirable to plant 
it in single rows for this purpose. I n  single rows close spacing is 
admissible even if i t  is not ezpected that the trees will be carefully 
managed, for plenty of side space will be available. A spacing of 
9 60 6 feet apart in the rows is siatisfactory. In pasturfs walnut trees 
may be planted singly or in groups. If the trees are planted singly, 
a typicaI low-crowned spreading tree will develop that would yield 
ene short log. This log mould not be of high value, but, nevertheless, 
it wo$d be merchantable. In groups of a dozen trees or so some 
of the trees in the middle of the, gfoup onght to produce very good 
logs-not of forest-grown form, it is true, but, nevertheless, superior 
to single trees grown in the open. Whenever planting is done the 
plans should provide for the maturing at one h e  of 40 trees a t  
least. It is to be borne in mind that in a close plantation 80 per 
cent of the trees will be cut in thinnings before maturity. I f  he has 
a t  least 40 trees maturing at once, the owner is assured of a mark& 
at any time and a better price, as those trees will make at least 4 
thousand board feet, or one carload of logs. 

PROTECTION FROM GRAWNG. 

General grazing is not likely to harm a well-established planta- 
tion, provided too many live stock are not permitted on the area and 
no part of i t  is made to serve as a feed lot. New plantations, how- 



BLACK WALNUT: ITS GROTVTH AND NANAGEMENT. 
,,*x 

43 

ever, Should be protected from grazing for a period sufficiently long 
to allow the trees to becomc reasonably safe Irorn damage. The' 
period of protection from hogs should be about three years; f r o ~ n '  
cattle and horses, not lessthan 10 years. The farmer should, horn-' 
ever, be cautious;-hnd, if grazing that has been started in a planta- 
tion at the end of the tentative period of protection appears to be 
damaging thetrees, the stock should be removed for a year or two 
longer. Damage from grazing results niore from breakage of the 
trees and from trampling and compacting of the soil than from 
actual browsing. I n  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 awun~ulations of manure at one place, killed out tile 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 planted sing127 in pastures should 
be set on the slight rises or slopes rather than in the hollows. On" 
account of the better drainage these sites dry off quicl<ly 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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