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nes a long t he Yarious line · of int rest of the l\Iuseum 's Yis itor:; thus of nccc 'sit_y 
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The chapter intended to help in the identifica tion of tree: in th ir wint r cond i­
tion, although COY ring tr cs r pres nt cl by a n a rmful f twigs ,,·hi ch one might 
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ordin a t pl a ·e as an apJ ndix. Th !in ·u t. for thi ,' chapt r wr re made from frrshl.'' 
gath€' rcd ma teri al, und r th , upen ·ision of the a uthor, by l\Iiss Alma Field of tlw 
Rhode l sh1,11d ~ ·ho I of D t'sign, Pro,·idcnec . 
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D I AGRAM OF THE FOR E S T RY H ALL , F I RS T FLOOR, EAS T FRO M TH E MAIN FOY E R 

AME R I CA N M USEU M OF NAT URA L HI STORY 

T ll Forest ry Hall c n Lains th .Jrs up o ll c li on o f \\' ood;; rcpr ~<' nt a ti \'C' of Lhe th ·c 
h un cl r C'cl s p cic,;; of Xor tll Am r ica n t reC's , Tile e woocls a rc arra nged in re la t ccl gro up~ or 
fa m ilies . t he s pccimr ns o f lnrgc m arke t Yalu C' lio lding prominr nt pla ·r in ach g ro up 
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8 FIG . I . FLOWERS AND FRUITS OF THE PAPAW (Asimina tr iloba) 

PorLions of the models in ForcsLry ;rfall, Ca~c. E, 3. The wine-oolorccl fioll'crs bloom in April; the fruiL is ripe in tiepLember 
aml OcLober . Wood inferior. Tree planted for ornament 



TREES AND FORESTRY 

PREPARED FOR u E WITH THE J ES p C LLECTJO OF i\ORTH Ai\IERI A 

W OODS 

INTRODUCTI ON 

THE ::\lorri · IC J e. up Coll ection of X orth American Trees, in the 
F ore try H a ll of the American ::.\Iuseum of Tatural Histo ry, i 
de igned fo r the tuden t, arti an and fore ·ter, and fo r the man 

comm rcially interested in wood , as " ·ell as f r those who enjoy fam iliari ty 
" ·ith the wood land a nd ,Yi sh to increa. e their enjoyment by extending their 
fam iliaritv. 

The coll ction ,rn begun by J\lr. J e up in 18 0, and throughout his 
presidency of twenty- ,·en year , it receiYed hi con tant attention. Ind ed, 
in it · corn pletene. and attractivene , it scientific correctness and educa­
tional rnlue, it i a pl ndid example of \Yh at he de ·ir d an exhibition in a 
cientific and ed ucational institution to be. In its now practically perfected 

condition, it display in related group or farn ilie more than fi,·e hundred 
·pecie of the trees of ~ orth America. E:ich tree i, repre ented by a ec­
t ion of trunk 5 feet high, ut lengtlrn·i ·e radially 2¼ feet, the cut urface ·ho,,·­
in o· the color and graining of the q uartered lumber in its natural and poli. hed 
tate (-;ee Fig . 2, 5, (j and -:1:2) . Also fo r the mor common trees, there is 

a ·eparate piece of the wood which may be hand led and te. t d for light­
ne , ·oftne ·. , re onance, odor and other qualities. 

One of the mo t remarkable feature of the collection Ii · in it. · a ·om­
panying models of t ree lea,·es, flowers and fruits (see Con,'r and Fig . . 1, 
2, 5, () and 42). o perfectly are the rep re entat ions executed that it i. 
often impo sib le to di · ov r eYen by carefu l ·crutin_v how mu ·h may be 
original and ho,y much reproduced . There are tiow I " of the d ·orative 
magnolias, of ba · ·wood in terestino· to bee keepe r ·, curiou. fruits of a a­
fra. , per ·imrn on, a nd O age orange, autumn fo liag of oak, ·we t o·um and 
sum ach. 

This leafl et is designed to accompany the Je up Coll ction of Wood-, , 
empha ·izing its ,r reat ·ommercial Yalue by adding practical ugge t ion for 
the o-rowth of tree . It presents the statu of the fore t comerYation qu e.·­
tio n in the year 1910. 

9 



FIG . 2 FLOWERING DOGWOOD I C' or 1111 ., J/orirlr, LINN l 

Xc'w En1;land to Florida, ,n:•stward to :\l inn pso ta and TPxas. \\"ood. often c-:.dkd 
boxwood , unusually lw:l\·y, tou1;h , ,strong and hard. rN·Pi,·ing high polish, suitablP for 
lN' in c·aITing, rngnn·in1;. iurnPr)· and f r b arin1;s of maC'hitwry ; usr d lar1;rly for shutt lp; 
in thr lP...:til' indus lr)·. ForPslr)· H all, as<' E, , 



TREE :!.YD FORE rm- 11 

FIG . 3. 

Pit h 
- -

Wood 

-
- Cambium 

-
-

nner Bark 
{Bast) 

Bark 

STRUCTURE OF A TREE T RU NK 
ON E YEAR OLD 

It i a eri e of cylinder::: one within 
another . The cambium i- the li\'ing 
pflrt 

11 

\. ' 'ij \, ,/ ~-
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FIG . 4. KEY TO SUCCESS IN GRAFTING 

The Ii Yin a- cambium of the ·· ,,cion ·· 
mu,-.t join exactly and l e come contin­
uou ,,·ith the livino- cambium of the 
'·,-.tock.· · or the proce-<,- \\·ill not be 
succe,-.._ful 

STRUCTURE AND LIFE OF A 

TREE 

A 
THEE i an indi,·idua l a nd a · 

s u ·h it i · a li,·e, with part' 

di,·iding the labor pertaining 
to life and c:oi)p rating fo r th o·ood of 

the whole; but, on the other hand, a 
tree ha ' only a mall fraction of ib 
oTeat ma. : made up of fo·ing ub-
tance. \Yhen Yery .,·otmg, it con i:, t-, 

entirely of li\'in o- ,-ub tance; but long 

before one .'·ea r ha · p a --ed it conta in a 
laro-e accumulation of d ead material 
the great bulk of which i · "\\·ood," 

fi ll in o- up and makin o- ·trong the trunk, 

b ranche · a nd root ·. 
The one-_,·ea r old trunk, examin d 

from the ce ntral axi. to the out ·ide, ha" 
a definite ·tructure a · fo ll ow : (1) a rod 

of pith , (:2 ) a cylinder of 1cood embracin o­
the pith , (3) a cylind r of i1rn fr barl.­
(bast), thinner-,rnlled than the ,Yood 

cy linder and embra ·ing it, and out ide 
of the_e, (-+) an enfo lding cylinder of 
barl.- (Fig. 3) . .-\II end off part to 
right and left in to the lea ,·e and , after 

the fir ·t year, into the branche . The 
li,·in o- part, call cl the cambium, a li,·ing 

c:ylin !er of ·c:a rcely a pprec iab le thic:k­
ne , lie · bet\\·een the " ·ood and th 
inne r bark. It i:--. ea ·,· to unde1" ta nd 
'"hy, in grafting, th li,·ing la_,·er of 
the branch to b attached mu -t be made 
to join exactly and b?come continuous 
with the li\·i ng lay r of the branch \\·hich 

i · to rece iYe it, or the o-raft ing " ·ill not 
be :-iucce- ful (Fig. -l:) . 

Each Year thi~ liYin o· ·.dinder of 



12 FIG 6 WILD PLUM ( /' rtl/11/S 11/1/1/'l('/ll//1 MARSH ) 

>-"<'\\' York to T<'xas and 'o lorado . C:ood :-.loc·k on whid1 lc•:-s hardy n1rirti :-. 
are µ:raft<'d. \\"ood hr:n-y . hard, :-.t1ong and clo:-c•-µ:rainrd. Fore'. I I)' Il all, 'as 
l , 10 
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FIG . 6. OSAGE ORANGE . ILLUSTRATING ' HEARTWOOD" AND 'SAPWOOD" 13 

Th formation of the heartwood follo"'· Yery rapidly on 
lhat the latter is only a narro"'· layer of ligh te r wood next t h 
inner bark ar too narro\\" to be defined in the photograph . 
(To:cylon pomif enun R af. ) 

the gro\\·th of apwood so 
bark. The cambium and 

Fore try H a ll, Case F , 20 
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c-ambium produc· s n w \\. od e,· IT\\·hc r on its inner ,, urfac· (l iYing 
n1at rial \\·hilr fo rrning, non-liYing when fonn ed), a c·\·lind er of n \\' 
wood enfolding i111111ediately thC' \HH> I of tht> ye:>ar hC'l'or (Fig. 7) . \Yoo I 

1 - --Oneyea, 
,\ old 

---@ 

_Two ljears _ ff Id 

T.hree years 
old 

FIG , 7, WHITE ASH TWIG 

Cross ::; ·tion to ,.,ho\\' ring,., o f 
11 (o"I OCL C'orr :sp nclin lo t h C'y li1 -
clc-rs of II ood in the t ll'ig . C'olll­
pa r ll'ith Fig. ,' 

n Yer lengthens aft •r one form •cl, o a 

trunk grows in heigh! only by addition-, 
from li\·ing buds at the top ( Fig. ,'-) , but 
a t re g ro\\·-, in diam ete:> r annual!,\ hy ju-.t 
tlw thickness of the n '\\' c:y lind r cJf wood 
(n ring of wood when -,een at th end ) . Th e 
thi ·kness of the:> annua l lay r in any sp ci -, 
d pends on thC' length of th growing sea:--011 
in the gi,· n r gion and on th age of th 
tre , those \Yood ·.din ler · formed in arl.r 
life being relatin,Jy thick-"·alkd and later 
on s .- u ·c-ess iYely more and more thin-walled. 
_\. further fa ·t is trne, how \' r, and to b 
remembered in econom ic: tr planting, that 
th di anwt r in('I'eas of an." tre i · always 
imm e lia!e ly dep nd r nt on its growing 
sp,tcC', on .-oil , light an I other ·onclition .- of 
the urrnunding · fa ·tor · 11·hi ·h to a larg 
extent \\' C'an C'o ntrol. 

This method of grn\\·th pla ·es th oldt>r 
,\·ood as "hea rt\\'ood " in th C'en tt r of th 
t runk, whi l the yo ung r ,\·ood, ca ll cl 
'' . H!)\\·ood," is out:--ide of this. lkart\\'O d 
and . ap\\'ood 111ay differ in weight and in 
·olor, in c-c th hea rl\\'ood i-, lik ly tc be' 

a .- t rehouse for c-oloring matt r, or gumm,Y, 
re ·inou,-, or min •ral substances whic·h haYC.' 
C'ome into the tree frolll th so il or are th 
\\'a. tc from Yitai pro· -,:-, ,. ll eart\\'ood i.­
more durabl than -ap\Yotd hcc·athC' i! loC'.­
not often C'o ntnin -.tarC'h or oth ' r organi · 
lllatter an I therefore is le-. liable to thc­
attaC'ks of ins C'ts and to th <>To\\'th of !h' l") 

oro·,rni-;ms that C'a use de 'H\' , also on its 
~ . 

c· han cr l'rom sap \1·o<r l dcpo.- ition. of 
mat •rial 111 o r ' or 1,,s nntisep!il' take pla ·e. 

Tr s in \\'hi ·h th , fo rmation of h arl\rnocl do s not follow rapidly on th 
gro\\'th of , ap\\'oocl a rc th on k-., elm s, \\'alnut-; and pin :--. :-;0111 tree · 
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A fr e grnws in diamc\e< ach yeac hy t he addition of a cone of w od which ne,·e< 

ine«u ·e in he ight a!\ , being [orn,ed. 'omp•" with Fig. 7. The age of the trnnk 
i · ho"·n at vs,<ous h igh\s (H yea, .. at the •rnund. 6 yea>'S neo,· the top , '°'"-

ponding to th num\1 r of rings in cro s s ction) 

FIG , 8 . ,HE PROGRESSIVE GROWTH OF A TREE 
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FIG . 9. CROSS SECTION OF CHESTNUT 

notrd for th ir na 1-ro,,· 
'>,ljl\n,od arr 1() ·u,t, 
mulhl'n_,, O,agc> orange 
( Fig. I\ , c-lw tnur and 
larc-h . 

. \ l,o in thl' wood of 
ac-h <·., linckr or ring, 

tlwn· 1na,· lw a diffl'r • 
en tiation in ('olor and 
oft('n in st ruc-ture, that 
part or the c-y linder 
,,·hi c- h gro," rapidly in 
th ' ,pring pro,·ing light 
in c-olor and p ·rhap 
p:>rou,, (:-,pring wood ) 
(Figs . !l and 1(1) . l n 
fac-t, it j.., diffi('ult to 
·ount the annual ring-.. 

in bir ·h's, hornlwanh, 
rnapks, popla r.-, and 
wi llo,L·, trrrs in whic·h 

, 'h \\·ing th I orous "sp1 ing \\'Oocl ' ' a nd more 
C"ompact " , ummcr \\'OOd" 

so littl , su111111er ,,·ood 
of one year appear~ to adjoin th . i111ilar i, o,ad_. , tha• th pring ,,·oocl 

. pring \\·ood of the n xt .n'a r. 
W :-,p ak of th 

beginning and add i­
t ion of 1,·ood a,, c·y lin­
dl'r , but, in truth , they 
a r ·one~, a .~ a C'o n~id ­
rra tion of Fig . , and 
X will proYe. . \ <.: 11( 

through the central part 
or a log . o that the :-.a ,,· 
practica lly cut-, throtwh 
a radiu of ca ·h <·one 
,,·ill prod u · a hoard 
" ·ith ir,., :-. urfac ..,h0\\'-
1ng wo d band.., or 
line-, relati,· ly p,rndlrl 
(Figs. 11 an I U; radial 
or quart r cl ·ut or 

FIG , 10. CROSS SECTION OF DOUGLAS SPRUCE 

Ind il'atin~ Yariation of spring and :-tunmcr " ·ood 



TREE AND FORE TRY )7 

FIG , II. ONE METHOD OF QUARTER -SAWING 

Quartered board warp a nd pli t le t han 
tangential cut of lumber becau e ut in th 
direction of th pith rays. ompare with Fig . 
13, 1 a nd 20 

FIG . 12. COMMON METHOD OF 
SAWING TIMBER 

No quartered lumb r re ul t , 
with the exception of a f w boards 
in the middle. There i wa te in 
any method of awing but char­
coal bl ast furnace and chemical 
plant. may conver t bark, limb~, 
edging and ev n a wdust in to 
ome valuable product 

! ,~ngent ial Cut 
, , ~~ 

- - -. - -=---

FIG . 13. RADIAL AND TANGENTIAL CUTS OF LUMBER 

Board ut from the central part of a Joo- (and o a t right angles t the \YOod 
ring and in the direction of the pith ray ) produce radial, rif t, or quarter d lumber ; 
other boards (tangent and oblique to the wood ring. :ind mor or I ss at ri o-ht angl 
to the pith ray ) giYe tangenti al, common, or ba tard cut of lumber . Compare 
with Fig-. 11 and 20 

FIG. 14. BIRD 'S E Y E MAPLE 

Occa: iona lly: t here i· a t ree in ,Yhi ch the ,,·ood cylinders ha Ye flu ted ,rnll ut-
t ing t hrough the. e fluted wall · produce t he "bird '· eye" marks on t he board 
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lumber) . In a c-ut do\\"11\\·ard through a log ·om' di--.tan ·e out: fru111 the 
<·c· nl(' r, th !>.1 \\' ·ontinually . trike and cuts through th ' . loping \\'all · of 
\\'oocl <:on · and th re!> tilting board -,hcl\\"s in its 111idlin \\·oocl bands ap­
pearing as ·oncentri('angl s or l --shaped figures (Fig ·. 1:2 an I 1:, tangential 
or ba--.tard cut of lumber) . The l"- -, hapcd mark · may b the result a l o of 
irrt'gularity in th grO\\·th of th t ree du !1> the eff els of .- un, pre\·a iling wind 
or other extcmal agenC'y. (k ·a--. ionall_\· the \\·ood c·.\·lindc r for :;om un­
kno\\·n r a,;;on ha\' flut ed \\·all-,, in whic-h <:a . e it is easy to . e ho,, ab arc! 
gain.- the appearance valied "bird's eye," illti-,trated in hard maple (Firr. 1-l) . 

FIG 15. BLACK ASH BURL 

Irrc• ularity of the wood cylinder in burl or knot - cau • th unu ual and often 
,. ry brautiful eff ct en in burl Y n rr-
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From the I.ear 
suhstance.J' pass upwa.rd to 
-che buds, downwa.rd to the 
cambium and to the tips 
of the roots to supply all 
living parts wdh material 
Tor growth. 

7'.fte c/ztorophyll of the 
leaf under the in/'tuence of 
sun lljht ch anges the water 

f'rom the r oots and carbon 
d lox ide rrom the at'r t'nto 
starch-Like products, later 
converte d i nto 
n itrogenous food 
substanceJ'. 

---- ·- -The /'ood from the root 
passeJ' l.l/)Ward to the leaves 
throu,qh the wood (sapwood). 

--- - Inner Bark 
( Bast) 

-- - -- ---fnorganic /"ood sub­
s tances , .:. e . water ai.rrying 
sol uble m tn eral substanu.r, 
enter a't the roots ( /Jy 
osm osi s throug h. tile root 
ll.a i rs ) . 

FIG, 16, DIAGRAM S HOWIN G COURS E OF T HE SAP 

1. 

It pas e from the root through the wood to the leave , and after it chemical 
change there, through the inner bark (ba t) to all growing part 
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Irr <TUlarity of th wood cylind r in ''burl ," o,·er<l'W\\'n knot-. and 
cenc o · ·a. ionally found on ,·,uiou-. tr . , ·au e th unu. ual and oft n 

,· ry b autiful effe •t ' en in burl,· n 1 .. (Fi<Y. 1->). 
It i.-, th ,York of the. ,·ariou-. ti .. ue:-, in coiip ration for th tree' 

maint nan<: a an indiYidual that is of mo. t int r .-,t. \Yater eontainin 
lim , pota:-.h and oth r minerals in . olution, i taken up from th :-.oil 
throug-h th rooh. Thi. food ·annot b u. ed dir ·tly for growth by the 
tr e any more than it could be lw man. It i: s nt upward through the 
ap,Yood to th leaYe: of th tr e. ..\ tre nm,· b girdled, that i. , c-ut to 

the ·ambium, and al. o may h hollo,,· through the who! xtent f it. 
h artwood, ,. t it will fo· for om tim if ther tontinuou., :-,at ,,·ood 

Light 

Upper surface 
of I eaf 

FIG . 17. ACTIVITIES GOING ON IN THE "C ELLS " AND AIR SPACES OF A LEAF 

(1 ). L"nder tlw ,-un', h at, \\'aler i,- c·ontinually r,·aporatirw from the> lraf. ..\ 
treC' mu t lift .c,·rrnl thotrnancl,- of lb,- . of \\'UtC'r to thr lC'a,·r,- to 11:C't I lb . of min ral 
matter in ,-olution in th(' ,-ap. Tlw ireatN part of thi,- \\'atc'r j,., c•,·apon1ted from tlw 
!Pan,-, . .\ I irC'h trPC' gin•. ofT 700- 1000 lb,-, . of \\'atC'r dail,\· : a ,-inglP oak ,-,r11el,- off 
into th ai r 1:30 ton,; of \\'atrr annually 

(2 /. 'arbon dioxide· is ab. rlwd C'ont inu,1lly in daylight h~· t lw leaf to make 
po,-,siblC' tlw :-tarc·h-fonninu pro<· "", \\'hil r frC'<' oxygrn i,-, at the ,-,am<' tinH' gi,·C'n off 
a,-, a "a,-,t<• procluc·t from thi,- sam pro<·<'"" · Thi,- ab,-orpt ion of <·:ubon dioxide 
and outpouring of oxygc>n mak<',-, one C'xplan:uion of th<' fa('( that park and strPC't 
trPC'-- itHTC'a <' thC' hC'althfulnC',-:-. of a city 
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from root to leaY . Th livin o· err en ub tan e ( hlorophyll ) of the leaYe 
under the influence of ' Unlight breaks apart the hydrogen and xyg n 
element in thi. water ga ined fr m the root , and at th ame t im c:epa-
1 at . th carbon and ox_,·ge n, I rn ent- in ·arbon dioxide gained from the 
air, and recombine · the three, hyd!ogen, oxygen and carbon, to make 
Yariom tarch-lik rodu cts . Thi · ·hemical work of green plant , defyin cr 
man' eff rt to imitate, er ate f od for animal life on the globe and i,;, in 
fa t, the only ourc of that food. L ater, the tar ·h i changed to complex 
ub tanc , laro·e ly becau e of the addition of ni tro:ren, and pa, -e- throwrh 

the inner bark (ba t) of the trunk, upward to give food to th 0-ro,Ying bud , 
dowrnrnrd to upply the liYing cambium throughout it length ,Yith mate­
rial for a new wo d layer, and to gi,·e nouri h111ent to th liYino· tip - of the 
root (Fig. 16) . 

The e plant acfo·iti e:::, mechanical and chem ical, are not fully under­
tood. 0 m i ' or the pas ·au·e of liquid through an organic membran 

explain the entranc of " ·ater ca rrying . oluble ub ·tance into the root ; 
and in in o. mo ·i · the mowment i. mor rapid in th dire tion of the 
tronger ·olution, whi ·h in thi case i within the root , the continua l pa -

sage of ,Yater into the root must create ·on ·id rable pre ure upward. Thi 
root pre " ur a ·ount in ·om degree for the ri e of water in the trunk. 
Root pre ure in birch tree will Mt water in the tree trunk to a height of 

-!. 7 feet. A econd fore actino· to carry the current up,rnrd through the 
apwood i probably capillarity ( the for ·e ,Yhich ·a 1:s • rise of a liquid 

throucrh any porou ub tanc ) . • third for e i th strong attra ·tion 
naturally exi tino· bet\Yeen particle of " ·ood and particle of water. A 
fourth i ·ertainly the ontinual and of ten rapid evaporation of water from 
the tree' enormou leaf urface " ·hich lie. pread out under the heat of the 
un (Fio· . 17). 

Other tru ture of th trunk, compli ating an under tanding of th 
app arance of lumber, are hort, thin plat made of a ub tance like the 
pith, arranged radially and Yertically throuo·h the wood but irregularly 
with referen ·e to one another (Fig. 1 ) . The e plate , called pith ray , 
how a radial line in a cro - ection of a log (see upper "e ·tion, Fig . 

19 and 20). They produ e " ·hat i known as the ilver grain of lumber, 
incon pi ·uou l1ort line 011 tl1e surface of tano·ential board b cau e the 
plate are cut through their length and thickne , but often con picuou in 
quartered lumber ,Yhere, cut throu o·h lencrth and width, the plate are 
ometirne expo ed for two or more inche on the board' urface ( e lower 
ection, Fio· . 19 and 20) . Th pith ray in different pecies of tree differ 

to uch an xtent tha,t, like the variation of pring and summer ,yood, they 
erYe to identify cliff rent kind · of wood. In oak the ray are long and 
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Pith Ray 
as seen in 
tangentiAI cut 

,\ ' 
I' 

Pith Ray 
as exposed ~Y 

rad ial cttt 
(The Pith Rays 
produce t he 
si lve r g rain 
oi the wood 

FIG. 18, RELATIVE POSITION OF PITH RAYS AND WOOD RINGS 

In a radial cut , the pith ray. may show a;; hroad I ands (;-ih- r irain ) ; in :1 

tangential cut, they appear only a. -hort line-. ompar with Figs. Hl and :...0 

FIG . 19. OAK WOOD SHOWING PITH RAYS 

Xarro,,· radiating line:s in c-ro,-,- ,-ec-tion. broad >-ih·c-ry band;; in thc- quarl<'r('(! 
wood . omparc- " ·ith Fig . 1. and 20 



FIG. 20. STUDY OF OAK WOOD 23 

Pith ray of a I g seen in rros and ntdial cut - and a t the line of meeting of the two ·urfo,cr>s 
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WES TERN ~O~ESiS 
~ PA CIFIC CO AST FOAES T 

C!'!:Zi FI OCt\Y MOU~ITA.I N FO R E S T 

24 

EASTERN FORESTS 

~ NO~Tttfl,:N .roRE S T 

~ CfllTRA L HAR DWOOD FOP ( S l 

~ SOUTHERN FORE ST 

c:_:;-_a TROP ICAL FOREST 

F OR f ST R tOIONS 

o r THE 

UNIT ED S T A T E -. 

Pig. :2 1 . Norlli em Pores! - Spru ce, second-growth whit e pinr, hemlock and hardwood>'. Il ard1cood Fore.sl - sou(h r rn portion, 
ha rdwoods; northern , ced ar, tamarack , hcmlork and whit e pin r. Sonlhem Pore1:Jl - Lowrsl lands, cypress anrl ha rdwoods; next 
lrvcl, southern pine; pla teaus and lower mount ain regions, pmc ha rdwood ; highest ridgrs, sprncc, whi tr pine and hemlock. Rockt 
M oimtain Forest - \\' cs tern yellow and lodgrpolc pines. Pacific Forest - Douglas fi r, western hemlock, sugar and western yellow 
pines, redwood, cedar 



FIG. 22. IN THE PACIFIC FOREST 25 

\'irgin growth of Incen e Cedar and R ed Fir, 
Cedar in the centre, Red Fir at right and left) . 

i kiyou County, California. (Incense 
'ee colored tran parency, Fore. try H all 
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broad; in map I , elm an l ash th y ar moderate!_,· broad; in willow, they 
c:an be dis •oy red only by mean ' of a magnifyino· gla · . . 

Th l re. n ·e of th pith ra." pro,·es des· nt from mor primitiY tree:-, of 
mu ·hl . · :trength of trunk, th ir bulk be ing mad 11pof pith a-, ar th :,talb,ol' 
·orn of io-day. Pith ray. ar line · of". akn s. in the trunk; e p ·ially a re tlwy 
uch in th lumber. Boa rd cut with the p ith rays (radial or quartered) arc, of 

cour:-,e, le liable to warp and ·plit than are thos . cut aero:-, tl1<'rn (tang ntial ). 

FORESTS, THE WEALTH AND THE NECESSITY OF THE NATION 

O
RIGIX.\.LLY the p ople of. m ri<:a po ·e ·scd gr at for :t "·ealth 

"·hich the" did not rea liz xha11 ·tib l " ·holh· io·norant f the 
cou ntry s o-ro\\·th in I opulation and indu tri :... To-da.,· a timber 

famine i in ight, and ther j , till far too lit tle realization that thi: for st 
,Yealth is exhau ·tible; ,Ye ar de troying annually thr~ and a half tim 
a much "·ood a n ew gro\\'th add . 'nles all for ·ts from this tim on 
ar managed according to some :·stem " ·hi h ,Yill no long r exhaust, but 
in t ad, " ·ill reconst ruct, it i thotwht that t\\· nty .n.'nr: " ·ill · e the end 
of the timb r . uppl.,· in the Unit d , 'tate . The original forest · co,·ered 
:o,000,000 a re ; at present - .-o 000,000 a -r s I ar fo r st land · but in 

laro-e part the tree r pre ented in these forests ha ,·e only a fra ·tion of the 
·om mer ·ial rn lu of tho e of the prirnernl fo rest. (~ Figs. 21 an l 12. 

An eYen mor' impr iYe Yiew of the situation i · giY n by th fo llo\\'ing 
fio·ure , " ·hi h ar a,· rao·e. cal ·ulated f r th fi,·e years pr Yiou to HJO , 
ho\\·ing the ten ountri that I ad in th net wood xports and n t wood 

import r .-p tiYely: 

ountrie · I ling " ·ood 

Ruf; ia ,,·ith Finland 
:-:weden 
Austria-IIungarr 
Canada and X e wfoun I-

land 
Norway 

nit d :-itat c-, 
Rouma nia 
India 
Vi'r,-;t Coa-.t of .\l'ric·a 
Y'i'c;-t lndia . :\fexico. 

Tionclura:s . c t· . 

Ton, 

.1 .900,000 
-!,460.000 
:1.()70.000 

, 2.l.J...!,000 

1.0-10.000 
1,020.000 

G0 .000 
.-.) 000 

28.000 

1:~. 000 

' ountric, Buyin!{ Wood 

Great Britain and Ire-
land 

(;ermany 
Fran ·c 
H ·lgium 
Dc-nmark 
It aly 
~outh .\mc-ri ·a 
~pain 

Egypt 
Holland 

Ton, 

9.290.000 
-!.600.000 
1.no.000 
1.020,000 

170.000 
-!20.000 
:~:rn.ooo 
210.000 
200,000 
1~ 0.000 

1 Th , report of the talc omrui . i ncr for .January 1 , HHO. gh· to Xrw York State a 
holclio of 1., -!1.523 a re of fore tcd land . including 1,.5:10.s.-9 acr in the Adironclack!'< and 
110.!!8-l in th at kill . 
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Thu-, ir j.., .., n that a large part of the ,Yorl<l i.., gt'tting 1r.-. wood from 
l lh..,ia. , 'weden. .\u..,tria-Hungar., and ( ' anacla. The ituarion cannot 

endure, howe,·er. for the e countrie.., are cle-,rroying more for• t than the.,· 

an' r produeing-. ""har i in ,·ie\'; th refnre, j.., a \\·orld-wi<lf' wood famine. 

Di. ,htrnu a-, a wood famine might pro,·t• to the indu-,trie of che c-o ·n­
t ry , it i.., not the nnl.,· re ult attendant on tlw de truction of fore-,c-,. The 

'.'.Ullntry fac-t.., problem-, of flood. drought and dr.,·ing: " · ind-,, of -,oil... \\·,i-,hed 

of thf'ir fertilit.,. ::;tream.-, and had or-, tmn.l\·igahle bec·au-, of irregular 

wart-' r-fiow and b r-au e fill ed " ·ith ton-, of -,ilt frum -,oil ero-,ion I Fig. :.?:~), 
and all of th -,e problem:,, a,., \Yell .b q11 tion-, of irrigation d pen<l largely 
for their ati-,fa('tory -,olution on attention to the countr_, · fore-.t . 

That th _,. do thth clepen<l lie-, in th fa ·t that fore t ·onYert the rer•ion 

thy o ·c·npy into a Ya t "-,pon:'e" for ab-,orbing and holding \\';Her. It i 

..,a;d tha t th ('rotnn ,Yater-h d < on' ro'I :n"! ~e-'" York C.t., · ,Yater uppl.,· 
m·ed, ar lea t l.110:),0:lo trf'e-. 1 lant cl to hu--band th ra;nfall. 1 Th 

:-2 S Grams 

1--" 

~' . ... ---

FIG n THE ABSORBING POWER OF VARIOUS SOILS 

Diagram to illu--tr:ttP the rPlatin· amount, of wat<'r lwlcl by ,·ariou, kinus of ,oil 
aml to how that leaf moultl of thP forl' , floor ha,- gr<'ate,t nh,orbing pown 

1 One of Lhc largP,t ,pring water <'ompanie,- in _ 'pw York '-'tate has b n rcfor ,-tin!? it~ 
three hundretl acr · for e,·eral yea to prot ct il - ,prin!?s and maimain the purity r>f the 
wact>r anrl a re,;ular ,;upply. It report · r,lamin!? 3';0.00' conifer-, con bcin~ f larch. arbor 
vitre, hal am . hemlo<'I,; and ,·arious pine-, 
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2!) 10. 26. MOUN T JE FFERSO N . C ASC AD E NATIONAL FOREST. OREGO N 

ThP 11wlt ing :mow:-; of mo11nt ai ns an· a l>so rl JC'd a nti li c• lcl by tlH' sl11-rountli111; forPsts as in a sponge•, lo bP :;pnl out s lowly durin g, 
spring a nd s11111rnc-r in an f' qua li zf'd i;uppl y to lowc•r levels 
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3 1 FIG . 27. F A R MING ON STE EP HILLSIDES 

Scott's C1<'rk, Nort h Ca1olina. The ']own slopes were cknred a nd C' Ulti,·atrd till tli r soil was v,iludess: now t he stee p 
hillsides: havP been ckarccl a nd ~ plant ed io eo rn . Soon a ll frrtility will be washed out of the soil nnd the place will be 
nbnndo1wcl . Forests instead of agri cu!Lura l erops on sLeep slopes give con tinued ret urns while proLeeting ad joining lowlands 
from crosi0n and flood s 
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' spong " con i t · not only of th , tr e top · whi ·h form a c·lo. roof t k p 
out un and win I, nor only of the Ia., er.,, of Yin .,,, I ru h f rn , mo:. d ad 
I a,· . and humus on the ground (Fig. :.--!), but '· peciall., of the ground 
it · lf, \\'hich t a cl pth or many feet i · a tano-1 cl in t •rla('ing or tre root 
and of ·hannel. where form rl.,· tre root. haY b C'n. Through :-.uch a 
for t pon<1 th' \\'ater from \\'intC'r . now · and : pring rain:; ·annot pene­
trat rapidly but mu ·t gradual I.,· find it · ,rny to . princr: and br ks, pro­
luc·in <1 a more or 1 ._ e(Jual iz cl \\'at r :upply to th . urrounding region 
(Fi <T~ . :2.5 awl :. 5). n the oth r hand , if the h ad: of wat r ·otwes 
ar d priY cl of th ir for st., th y allo\\· th \\' al('[' t rush down the 
. lop ·, wa ·hincr out th f rtil ·on. tituent of th . ii and produ ·ing 
flo d · in th lo,,·land - a prodi<T,llity of wat r folio"· cl by lack in 

Ull1lll r. 

Th fa ·t · ar ". ll illu trat cl in many pla · • in the . .\ppalachian r gion. 
Denud d ·lope ·lear cl for agri ·ultur ha,·e yi Id cl a I rofitabl r tum for a 
f w year.·; th n d er a in <T )_r rnluable becau e of th rapid rodin<1 of th 
lopin <1 field ·, th y n · d for pa tura<1 a few _r ar long r then b ame 

\\'holly inf rtile (Fig. 27). Thi. r :-.ult in it.·elf . m uni' rtunate nough, 
but · n ·id r th after-work of th rains that ·"· It do\\'n th s hillsid farm · 
(Fig. 2?) . It i · ·aid that in 19 , th flood · from the onru:h of on stream 
of thi · r o-ion (th at,rn·ba 1 i,· r) caused a Jos. of a million and a half 
dollar ' \\'Orth f farm building: and ·tock. 

Examin r port · ·on· rning th r gion of the )hio Yall 'y "'hiC'h, lik 
th Appala ·hian region po .. :-:-. d :om of the finC'. t broad-I a,· d \\'Oodland: 

f th ·ountry. II r farmer. fought th fore. t for gen ration. , re<ra rdino­
it \\'holly in th licrht of an n my b cau: th . oil is fertile for agriculture. 
Th y ut the ·hestnut ·, the ,rnlnut and hiC'kory, the sy ·amort', elm and pop­
lar, built 10 <1 house: of the most pcrr et tre · and hurne<l th other.. \Yh n 
demands for tanbark ·a mc th \' cut th oaks, . olcl the :t ri1 p cl bark and 
burn d th locrs in festind "lc)O'-rollinirs." At last th ,. ha,·' !)rodu · d a 0 l"'"I .._, • 

di tric;t \\' 11-ni o·h \\·ithout \\·o dlands, but at \\'hat co t'. Ther ar'' m,·st ri-o . 
u. ly h aY n- nt ' I lizzard: and . princr fr hrt. ; . tr am. run almost dry 

in . umm r and hot, drying \\·in L :, ·or ·h th crnps; fruit -gro\\'incr i. ·on­
tinuall.,· mor diffi ·u lt. Th pric of timb r ha · ri sen in unpr ·ed nted 
rnann r, whit th tanbark suppl,,· i-; de ·r a in <T at such a rat', not only in 
the hio recrion but al:o throughout th ·ountr_,·, that the tota l r roduct in 
J DO, " ·a. 15G,0--!l cord:-; I .. than that ol' 19OG. 

Fortunately th damacr to th nation'. fore. hi. not irr 1rnrnble. · Xow 
• I"' 

that th ·ountry is kno\\'n throughout ib extent and ·,uel'u l sti111at s of it · 
timb •r land ha Ye I n rnadt', no\\' that the imperatiH' n' ·e. sily of for st d 
upland to contro l \\'ater :upply is under,.;tood, ther ha <·0111 about a 



33 F IG . 28 . O NE OF T HE DIS A S T RO U S R E S UL T S OF A F RES HE T 

Sand deposited over a llu \' i:tl hott oml:tncl ;: in Ca tawba Count y, North Ca rolina. This same fl ood c·a uscd th<' lo;:i,; of n million dollars' ll'Orth 
of fa rm buildings and sto<·k 
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:14 FIG 29 . NATIONAL FOREST RESERVES . JANUARY I . 1910 

Brfo:·<' th<' rlm,c· of J!JIO . tlws<' rrs<'n' f's rc•ac-lwd an ac:r<'ag<' of about 10() .ODO,OOO. For facts c·onc<'rning tlw rastrrn rrsc•rv<'s in th<' 
\\'hilc :.\fountains and Appalac:hians, ::,cc not<' p. :n 
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entiment for united effort in two directions: (1) on ervation of remaining 
forest o that they wi ll be mad to :rield a product without exhau tion to 
them~eh·es; (2) refore tation of the head. of ,rnter ·our e . 

CONSERVATION OF EXISTING FORESTS 

A 
LOXG tep ,rn. taken to,rnrd the on. rrntion of fore t -when an 

act of ongre . of M arch 3, 1 91, authorized the Pre ident of 
the United, tate ' to set aside from time to time piece of woodland 

for the benefit of the American p op le. Such reserves (Fig. 2;)), coverino· 
an aggregate of about 196,000,000 acres haYe been made by President 

leveland, Harrison, JV[cKinley, Roo ev It and Taft, and on F ebruary 1, 
1905, the admini tration of th"se resen e was transferred to the United tates 
Department of Agriculture, o that they are now under the care of experts 
in fore try. That the formation of national reserve is not a sufficient 
action, that the aYing of the fore t. of the country till depend directly on 
indiYidual and corporation owner rather than upon the nation, i een by a 
cornpari on of acreage: the total extent of the re erYe is one-third of the farm 
woodland of the country ; it i insignificant ,,.hen listed be ide the millions 
upon million of acre owned by railroads and by leaders in forest indu trie . . 

The work in on enation mu t be brought about by a cooperation that 
will re ult in legislation to bind the ;( ation, the States, all corporation and 
indiYiduals. A move in the right dire tion wa made " ·hen the Maine 
Supreme Court decided (:March 10, 1908) that a tate had the right to 
re trict the cuttino· of trees on private land, if the welfare of the general 
public wa endangered by ·uch cutti1w; al o when Louisiana brought 
before the legi lature a imilar law, even more definite in it re triction . . 
B_v far th mo t important eYent in the mo,·ement in 1908 -was the meeting 
of the Governor ' Conference in l\Iay, followed by the joint Con ervation 
Conference in December. R e ults cannot be obtained except throuo-h a 
union of the State ; 1 the fore t in Wyoming must be conserved to giYe 

1 The Weeks Bill· 
To enable any state to cooperate with any other state or state . or with the United 

tate for the protertion of the water h eds of navigable streams, and to appoint 
a commis ion for the acquisition of land for the purpose of conserving the naviga­
bility of navigable river . . 

Thi bill, the product of the combined tudy of som e of the able t men in Congre . is a 
general conservation bill for the creation of national fore ts. The immediate interest , however. 
lies in the Appalachian and v-Vhite Mountain regions controUing the watersheds of the most 
importan t river of the Ea tand t he outhand containing a great partof the timber supply. 

The question of re erve for the East has been under discus ion for ten years. The 
v-Veeks Bill itself ha previou ly pa sed the Senate tlu'ee t imes and the House once. In the 
ixty-first Congres it again passed the House, June 24, 1910 ; it wa filibustered in t he enate, 

however, o that Congre s adjourned without a pas age of the bill. The Weeks Bill is 
cheduled to come up for enate vote on February 15, 1911. 
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FIG . 30. A TRAP FOR FIRE 

lean out dead bru h and cl ad tre s and pul int a con lition to with~tand fire 

\\'ater to th dry plains of Idaho; forct: in Colorado equalize the water 
, upply in I,an ·a ·; th su · ·s of the great irrigat ion project in XeYada 
depend::, on the extent and condition off rest · in California. Chan.~es that 
ma.v ome ir: the near futur , " ·holly to tran.·form the s ituation, to en<:ouragc­
tree planting and to p rotect our fore:t.· , ·one-e m technical point: . uch as 
taxation of fore ·ted land and trade relati ons " ·ith f reign countr:e · . 

• \. que. t ion come · from f re ·t owners, "I · the fa ·t that a for :t i · an 
im·e. trnent ·on ·i ·t n t with ·on:errnti n '?" In an:"·er, xp rt. hold that 

there are common-.·ense forest ry methods " ·hich, if en 1plo_,·ecl in the manage­
ment of any o·i,·en ,Yoodland "·ill allo,,· n man to ut hi.· timbe r nmY, y t 
sa,·e o r gro\\' a b tt r ·rop for a lat r har vest; that the Yalu of hi: in­
,·e ' tmcnt i: increa:ed, fo r it _,·ields ,d111o~t the w,ual immediate profit and 
a o-reater cl I' rrecl ga in . That the d fe rred profit will be gr at i-, du in part 
of c-our::, e, to the annually d ecreas ing tq pl_,. of timber an I the inC"reasing 
d emand, th yea rly co nsum ption at pr :ent being more than tine tirn : th 
yearly fore. t gro,,·th. . ne lumb r company est imates that ir, " ·hen a long­
leaf pine forest i · ·ut, t\\'enty p r · nt ol' t he sta ml be left, this ,,·ill yi Id 
nearly half the origina l ·ut in twenty years,- a t\\'o pr r cent in"'. tm nt if 
ther b no innea:-,e in \'alue of timber in the t\\·enty year:, a te n per c- n t 
i,w stment with the prnbabl' ris in \'alue. :\Ian_\' lumbermen who bouo·ht 
lon o·-leaf fore ·ts at fifty cents per thousand feet belie,· that in tw nty y ar~ 
the. forest:-. " ·ill ha\' a Yalu of t n d oll a r. per thousand at least. J h. 
( · . . -\. ,' ch nck, form erly fore ·te r of th<' l:?.\0()()-a r·re Biltrnor e. tate in 
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:\" ort h ( ·arol ina, i-; q uot d a-; se llin g \\·hi te oak at fif t,v ce nt · per thou ·a nd 

b oa rd fret in 1. fl(\ a nd reC'e iYing offe r.-; of eight d oll a,l" per thou ·a nd in 190--:1:. 
The care and re ·on ·t ruc ti on ,Yhi ('h ""ill m ean la rge p cuni a r.v p ro fi t to 

fo res t o \\·ne rs , rnri es in diffe rent pa rt: of the co un t r.,· a nd also in d ifferent 

\\"oodl nnds of the sa 111 e region , d epending on the kin [, of t rees p resen t, the 

C'o nditi un of the fon.-'st a nd the p mximi ty to ma rket. I n mam· C'a-;es the 

ac!l·ice o r a t rain ed fo reste r s hould I ob ta ined ( ee p . 67) . 

SOME FORESTRY METHODS 

I 
F ,n: en te r a t rad of fo rest in the E a ·t ""e a re likeh· to tind (' lose ly­

gro\\" ing second g ro\\" ths , so met imes che:tnu t I but a often . as afra:, 

iron,,·ood, dog\\·ood, gray birc- h , 1-- cl ma ple a nd othe r p ies of re in-

F IG. 3 1. LODG E POL E PIN E S, 20 T O 25 Y E ARS OLD 

.-\. young fo r :-t in nc cl of thinn ing and cleaning. Bitter Root Xational Fore· t. 
Idaho 

1 ' iuce 190.'> great raYage ha,·e been made among clwstnut tr e by a blight o r f1mgu . 
D ia p,>rthe para s itica. The fore t of sou thern New England . of New York ancl :New J rs<'y 
ha,·e uffered mo t. the P t imate of Jos h iug . 10.000 ,000 . ' o far the fuuo-u yi leis ic­
hold neither to kno wn remedie nor to tho e newly t ried ancl threaten to d t roy a ll che tnut 
t rees in the East . 
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fo·ely -mall ·om mer ·ial Yalue. There i: littl e sign of th pri111cn1l gro,Yth 
of elm, hi ·kor.,·, hard map! , " ·hit oak, a ·h an 1 " ·hite pine. ::.\Ioreowr 
many of the e. e nd gro,Yth · are bent or broken, insec: t-inl'e: te I, or burned 
and d cayin o· at the ba e. 'rhe refore ting ha · been a ·cordin o· to a waste­
ful and low . truggl for exi ·ten ·e. It is po ·sible that e,· ntually the tre 

FIG , 32. FOREST AT NEMO SOUTH DAKOTA 

ut twnp lo"' and obliqu ly to bed rain. Thi will do much to" ·ard ridding 
the for t of br eding plac : f r in · cts. 

mericans no Ion"er cut off an ent,ire crop of 100 to 200 year growth with no 
care for future crop . The problem i to bring a fore t to it full t producing 
capacity 

dominant in th original forest might ·r p in a n I displac th , but the 
r ult would be a matter of many year ·. T o turn :,uc:h ,rnodlancl · into 
profitable im· tment · is th prob! m of their wner:-.. Y t ·ientifi · for try 
to-day i r ported in prn ·tic on nl,r sc,·enty l er cent of publi ·ly o,rned 
fore ·t of th United ' tate , and probab ly on I : than one p r cent of tho 
prirntely own d. 

ertain fundamental ugge tion · arc appli ·ab! to woodland · of any 
kind or ize in any part f th ountry. 

1. lean out cl ad bru hand dead trees, utilizing thi · materia l bel'or it 
is " ·holly " ·a t cl , and al ·o l a,·in o· the fore. t in a ·ondition b tter to " ·ith-
tand fire (Fiff. :~O). ' ut out insect-inl'estccl tree.-. 



FIG. 33/ WASTE IN CUTTING 30 

Mttierial left for insect breeding places and for fire. Black Hi lls National Forest, South Dakota 
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FIG . 34 . PR EVENTABLE WAST E 

Fire le · n the proclucti,·e capacity of soil ancl mays t bnrk :-·oung growth for 
a cent ury or mor 

·) . .\t the sa me ti .nl' thin th rorest to let in light a nd air ( Fig. :, 1); 
lea,·e the mo:t pro 1ni ·ing trees (some fo r ·e d trees) ; cut out undesirable 
species, old t r· es no bnger gro wing, spreading t rees that cwertop other.- of 

,·a lue, and pe rhaps, trees thnt g ro\\· slo"·ly o r that JW\'E'r attain la rge size. 
Thin on ly to .- uch an f'xtcnt that the cro\\·ns of th remn ining tr e . ..; " ·ill 111ret 
in three r four .n'ar.~; if g r at er thinni ng is 1· ~o rted to, refo re l in tlw 
open spaces, ir on l_,. to prc'H' nt gTo \\·th of gras-; and shrnbs and cl ry:ng out 
of the l111mu:. 

3. Cut a ll stump · ob liqu ely to shed rain, a l~o ,h It>\\. a-; pos,ibl e (Fi~--~. 
:S:2 and : :3 ) . Th ese precaution..; wil l lo muc·h towa rd ridd ing tlH' fo rest ot' 
breeding pince;-; fo r insect.-;. !-lee p. (i:3 in rega rd to sprout g rcmth l'rnm 
tumps.) 

--1:. In cutting and remoYinR ll'l' t'. a mid in jury to the seedl ings a nd yo ung­
tree;,,. Thi -, is one of th most difficult and impcrnt i 1·e of forp;-;tr_,· la\\·:-,. 

Prot , ·t from grazing a nd from fire (Figs. :3-J. o :i,-) . 

1f used fo r grn7. ing, a \\·oocl lot rapid ly clecrea~es in rcproducti,·e po \\·er, 

fo r c-att le o r .-hee p a re c-e r tc1 in to d strny the seed -; a nd seedling.,; of th e 
ground as we ll as the trees or a fe"· years' gro11·th. II' the ,1·oocllan I o<Tupics 
a hillsid e, an illta l, d o muc·h injul'_Y hy loo: 'ning the herbage that hold · th e 
oi l in place. 

F orest fires ha,·c increased in l'requen y and cl ·tructi n ne till th y 
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demand national att ntion. E a h new on f 
nati nal calamity. rrnti,· ly tima t cl 
amount annually t 0,000, lea Yin ou 
t imber a w 11 a th du to d crea - d f rt ility 

FIG 36. FIRE IN VIRGIN WHITE FIR 

proportion pr ,. a 

to n w fore t growth 
, 00 wa t f rnatur 

f th for t floor. 

Prati ,ille, a lifornia. Th problem of insurun e of forc -t prop rty at rate no 
prohibiti,· mu t com up for tt l m nt in the 1war futur 

In •a-, or lar<r> a n I i. olnted t ract. ol la nd , fo rc">t ra nger m u t b m­

ploy d; 1 in mailer wood la ncb , fire lane-,, c·o n»t rnc·tccl to di Y i I th fo r t 

1 y · t ms of t<'l<'phon Ji n oun ctctl \\·ith out look hav been found to fa ili tat 
gr atly the work of these rang r ·. 

· cretary of .\ gricultur .Jam<' H. ·w iu-on has ,-il!:n <I an agr cm nt with th r •at 
• · ortbern Railway ompany and \\ ith tb Xorth •rn P acifl Hailway orupany hy which 
in th futur tbc Fore• L .' rvic and the railroad· will coop!'rat lo.cly in pr YC11ting fir 
in national fore. ts adjoining th tra k · of tbe ·c compan ir . 
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into mall tra ·t ·, will preYent th pread of a fire to di a trou , proportion ; 
ever ·where and at all time care mu t be taken to pre\'ent th tarting of 
fore t fire from camp fir an burning brush. 

Th aim of all uch work is the improYement of th ' ,,·oodland, although 
there may re ult a con iderubl product for hom u and ale. uch im­
pro,·ement , mad e Yen at odd time b,v a farm er without help, has been 
kno,Yn to increa e the value of the \\·ood lot forty per cent. ·when the a im 
of a o·iYen ·uttin o· i a laro·e produ ·t for ma rk t, till the fore t houlcl be left 
in an improwcl, undepleted ondition, the cuttin o· accompanied by re­
fore tino·. F or thi , cuttino· and attendant refore ting, f w general law can 
be made. The method most pra ticabl is the o called "Sel c:tion ::\lethod " 
by whi h ele ted tr e her and ther a r ut, the owner akays keep ing in 
mind th kind of fore.· t he wi. he · to haw aft r the ro1 i r mov d. H e 
mu t consider the trees remaining as to ao· , ondition, tolerance fo r shade 
and market Yalue of pe ·i . Sprout or seedlings from near eed tree · will 
oon fill up the opened pace ; or better till, ,rnung tr es rais d in :eecl bed 

and nur ery may be planted and o the ·1 ecies fully controll ed . By this 
method a ,·er.v irregular mixed fore t re ult ·, \\·ith tree ' of many ize and 
kind , capable of yielding Yaried products (see p. 52). Tr e tolerant f 
hade (beech, maple, pru ·e and hemlo ·k) can be made to fill in be! w 

FIG . 37. DISASTROUS RESULTS OF F IR E 

Although occurring tn·enty years ago, the fire ha been fo llowed by no young 
growt h . Bighorn rational Fore t , Wyoming 
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rl111,e nut -.hadl'-t-'11during. ,1wh a, ,,ak and hic·kCJr.,. The gr al!·,t cliffir·11lty 
in the mana!,!P111ent ot a ,f'lpc•tion fCJre c <·on i,r, in not inj11rin!! yo11ng trt-'1·~ 
wh n Q'Pttin!.! om a <·r,,p. 

If a fort',£ c·on,i,t of trep, ,,f n·latin·ly ,,,·c·n ize and a!!e rlw ··.'trip·· 11r 
the "Patc·h ·· nwthc,d 111ay bt- follow cl. in a,-,-11rd.mc•f-' with whi,·h orw por­
ti,m i, r·ut dean Pa<·h ·' ear. Of c·o11r-.f'. if a f11rt-',t i, t11 yif'ld "'lualizr·d ann11al 
in<:CJlll -.. it 111u t c·on-.i,t en·ntually of a, 111,111_,. ,P<:ti,,n..,. n1r_,·in _ in a!!P 
fr,1111 ePdlin!! tcJ tlw markerablt' ize. a ic rNprin·, year-. fur tlw trt-t· ro 
attain marknablP ,ize. F,,r in,ranc·e, w ~-it·ld annual r·rop · of hox-huard 
·uc from "·hire pine ere of chirt~·-fi,·e _n•,1r-.' !!rc,,nh, a fore--t 1111i-.t r·on-.i-,t 

11f thirr_,·-fi,·e ,ec·tiCJn ... ; to !!ain annual c-rop or railway tie-. pmcltwc·d frc,111 
<:atalpa Tl'PP fiftPPl1 .' ear-. cJl<l. the plantatiCJn 111n t ha,·e fifteen ,,,-,ion,. 

AIM OF WOOD LOT OR FOREST 

T 
IIE_ aim of rhe wu,_,r.1 lor ,,r f,'.rt-'-.t will lw clt'tt'l'lltined on it, r·1,111li ­

trcJ11 a r,, I' r·w, and ,oil and :! ) ,,n tlw pre-.ent and 1,r1 ,hablr> 
t11r11rt-' markt't. 

,,ft ,r·,,1,rls 1// ]'1·1J,1·it11il_tj /ti /'11/p JJ ills 

It i fort1111ac,, if a f,,rt',t of ,oft wu,,d bal,a111, lwmlcwk. JH"l11"1·. ( ·aro-
lina p,,plar. a-.1wn. ,·ottoll\\ 1,0,l. "ill,1\\. lrn-..,wo111l. or tulip-tn·<' l ha, a 
rwar markPt in tl1t' ,luqw ,,f a pulp 111ill. n l!HJ, thne Wt'l"I' 11 nl in dtt· 
Cniwd. ·catP, for tlw 111anufa,·t11rt' of papl:'r pulp. :3.!!t;:~.fjfj() '"ord 111 wood, 
1111,r I,_ · :11JfJ.flfJ() ,-,,rd than in l!H)fi. ( >r thi-. a11101111C :?.,IJO.OIJll wa '[ll't11·1· 
,n,11d, 110e-tl1ird ,,i whir·h, a'lH' fr,,111 ('anada. 

TreP fur rlu· p11lp indu try r.rn-..c lw !!1'•1\\"ll ,-1,,,c· to,l!nlwr ,11 1ha1 tlw 
trunk-. \··ill lw, 1,-ar •if brarwlw-.. lw1·a1b1· fir,r-!!rad,, pulp wo,,d. "hic·h 111a\· 

brin!! a hi .. d1 a · w JWl' <·1Jrd. i, frer, fr11111 knot,. ...., inc-,• a p11lp 111ill tH' 
\"t'f_\" 111all piP1·1, . "'·"n a -..111all a, :! ft. by ! in .. 111111-h ,,f rlw 111,111·rial tak n 
,,11r in thinnin!! a WCJiidland 111a_v lw ... ,,Id ro ach-anta!,!<'. E,1wri111«-:1t-.. in tlw 
fmurp ma_, pron• rhac pap r ,-an 11, 111.tdP in,111 ,rill r·hnqwr 111atPrial than 
wood. pr•rhap, fmrn annual plant-, of rapid row h, c·,,rn talk-. <,r tlw ... em, 
,,f o her tall !!ra._...t' . HnP.. a in all cpw,tioti-. of a!!riculture and fon· try, 
lanclrJwner, 11111 t ttrd. · h,, markn,. 

In the <·a-.r, of pulpwood, i i, c--peeially rtlt' hat r-on--en·a ion 1111•an no 
only 111ain ainin!! a upply "f raw matnial but al-.o operatin!! er·r1110rnic·ally 
in hr· u,e of thi ,uppl, ·. Tirnl,er wa,te 1111i-,t lw u,ed a pulpw,,od, c-lear 
l,1(!, ,f-'.nt cc, tlw ,awmill and lab,. ,,p., and impnfeet runk-- rnrrwd into 
pulp. Thi ,.,.,1110111y r fore- d up,,n 11,. par ic·ularly -.in<:e Canada o prote<:t 
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h r own r sotu-c pr hil it d the xporrntion of unmanufa rnr d w o l 

t .::\Iay 1. 1910 . 
DuraU< !f'1111d.·. and Jlar/;cf Ji11· Pu.·/.· 

If c:ondition:-. comhin a market for po t and a woodland If durabl 
wood :,uch a cedar, "-bite oak, -.,age )range .. c-aralp,1 .. bla ·k locu,t. c:he•+ 
nut or mulb rry. cypre, -. or r dwood , ee p. -±, for treated ,Yo d 1Ticeabl 
for po-. t:-. the production of po,-_r, ma.,· be the aim . ,Yith r fore rin<J' b.,· the 
::-prout method ee p. tH to aain rapid gn)\nh and fr que11t crop . Ir i 
th h arnYood onl:· that mak a durabl po t. " tr e mu r b allo"· d to 

attain a diameter rhar "·ill gi,- a pr ponderanc of hearrn·ood . and naturally 
rh b t tree-. for the purpo:,e are rho::- in which th formation of h arrwood 
follow, rapid!.,· on th gro,nh of . apwood . e Fia. (i. p. 1: . Report 
from hi r commend hon .,· lo ·tt::.t for po r : if gro,n1 do::. in a ao d . oil. 
it j..., -.aid t pr duce :traig-hr. -. moorh po t:-. more durable than eYen cedar or 

'"hit oak. 

Durable W "ncl.· . and Jlar/;ct 7i11· Ti1·.·. I'uf<',' 11r Piling 

Th c:urring of durabl wood -, may bed ferred until the tree -., attain a ize 
_ uirnble for raihn1.,· ti :, tree-. 12 to 1) in ·he:, in diamer r: aL the upper 
lo~. of larg r rr e. . . bout -. ixry p r c or of all tie, in u --e ar pre --eor are 
"-hit oak. hut the ,Yhice ak ::-upply i-. now prnc:rically exhau red. In rh 
Lak .'rates hemlock and tamarack are being u-.ed . he.:mur -- prout.: r a ·h 
::-ize for railway rie" in rhin_,- -fiye y ar... . EY r_,· mil of railroad r quire-. 
25 0 ri , and if rhe-.e tie:-. mti...t be replaced Yer.,- "' ,. n :·e,U:, , a JHe,·i ­
ou-.1.,-. the demand mean, cuning c:lear one-half million acre::- of for t 
annuall_,- . Ir i:-- report d rhar th P mi....dqrnia Railroad u:--e 620. on.on 
rie- in it, ,·, rem. Thi, cC">rporarion ha -. beYun planting rree, for produc­
tion of it: own tie : :3,-:l:" 2,l ') tree- h,1\·e been ' et out; 29 . 0 seedlina::; 
were imported in 19 ' . ~I re than 1. tree ' "·ere plant d along th 
railroad's rii:du of way in LO. . T h ::-pecies ar black lo ust. red oak and 
catalpa, al:o ,·ariou , c nifers -uch as cotch pine. ,Yhite pin and :\'onYay 
pruc . S e wo d pr serrntion. p. -:l: , . 

If durable wood-. are allc)\\·ed to gr ,, until ther cur log-. :25 to :-.O feet Ion!! 
upper diameter .') in ·h -. or more . the.,· find --ale ,h releirraph or relephon 

pole::- "·ith a market rnlue of from l\YO ro ten dollaL p r pole. 
'he-. mur pole-. may I e grown in -:12 ~- ar from prom and "·ill gi,·e 1:2 

:·ear · ::-en·ice. I ed cedar. which ·omhine-, more ,·aluable qualiti for p le-. 
than any cher ,Yood. mu:,t pa ut of u e with the pre:--enr ::-uppl_, :--in e the 
po~r- ar cur from tree::, 90 .,·e,u old and la:-.r on!.,- about 15 yea1 . ..\rbor­
Yit.:e al. o i, one of the mo t de -irable timber,-, for p le, bur. like c dar. can 
bed pended on onl~- rill exhau :-. tion of the pre:--ent supply .- ince the tree i-
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FIG. 38. "OPEN-TANK METHOD" IN WOOD PRESERVATION 

Exp riment haYe pro\' d that treatment f wood in a pre:-en·atirn fluid (coal­
tar creo ot ) mak it re i, t decay in moi . t ;-ituations. Thi-; fac-t " ·ill reYolutionize 
the market for p st · , pole. and rail way tic.· 

~ 

/ -...:--
I 1/ ~ 

I ;::---.. ' ,' 
l \ · • I 

Uns easo ned 
S easoned 

FIG . 39 . COMPARATIVE SATURATION IN UNSEASONED AND SEASONED POL E S 

partial Yacuwn mu. t l er at d io th wood befor t h pr , rm ti Ye fluid can 
be fore din; and . inc air can b exp 11 d much mor r adi ly than wat r a oned 
timber i. mor fTecti\' ly treat d than gr o 



TREE ' AND F0 RESTR1' -17 

extremely low in o- rowth. F or pilino·, long-I af, hort-leaf and loblolly 
pine, white and r d oak are u ed on the Atlantic Coa t and the G ul f of 
i\Iexico, while D ougla. fir ·upplie the demand in the P ac ific region. 

nder the waning ·upply of durable wood , experiment haYe b n in 
proo-re which proY that the I o,Yer of post , tie , pole ·, mine and " ·ha rf 
timber to re' i t decay in moi t ituation may b greatly enhanc d by 
t reatment in a pre rYatiY fluid. So ucce sful has been the ,m rk that it i 
likely to reYolutionize the market a regard the e produ ·t . By treatment, 
not only do the durable \YOod. gain a lengthened p riod of seni ·e but a l o 
I . du rable " ·oods may be made to take the pla e of du rab le ,mod . The 
C nited Sta te. F ore t en ·i e tate the fo llo" ·ing con ·erning f nee post : 
'' R e i tance of all treated post to decay i alike, regardles of kind of " ·o d 
u ed ; po t with mu h sapwood take a deeper impreo·nation of the pre-
erYatiw ." Thi mean that the cheape t, lea. t durable ,mod , like 

poplar , will come in to ·erYi ·e fo r p t , leaYing th durable wood fo r u e 
in interi r fini h and cabinetwork. According to the open-tank method of 
t eatment (Fig. 3 ) , forme r!." o·iw n the highe. t recommendation by 1he 
United tate F ore ·t 'en ·ic , the wood is kept immer. ed in coal-ta r 
creosote fo r a number of hour. , dependin o· on the kind of wood, and is 
then plun o·ed into cold -reo ote, or i left in the cooling pre ervati ve 
oYer night. The wood hould ha,Ye been previously sea oned (Fig. 39) and 
its apwood hould be aturated with the oil. Bru h treatment, by which 
the wood i painted ,Yith hot creo ·ote, is le. s expen ive, bu t also l . effecfo·e 
because of the slight penetrat ion by the oil (Fig. <±0) . Treatment in closed 
cylinder under pressure, is considered the be t method a · fa r a resul ts are 
concerned, but it i fiye t imes a expensive a the tank method . 

The effecfo·ene · of the tank treatment lie in two fac t , namely, (1) creo­
sote oil prote ·ts the ,mod from the entrance of water and (2) creo ote -
being an ti ptic - prot ·t th ,Yood fr m the attack of bact ria and rnriou 
fungi which grow rapidly in damp situation and who e gro"·th mean decay 
of the wood. The theory that in. ur the impregnation of the wood by 
tank proce s is as follow : heating in the creo ote expands the a ir contained 
in the ,mod until mu ·h of it i driYen out ; plungino· the \\'Ood into cold pre er­
YatiYe cause the air left to contract leaYing a partial vacuum which is filled 
at once by the cold oil forced in by atmo pheric pre sure (also by capillarity) .1 

Treatm nt of wharf timbers with creosote protects ab olutely from 
marine borer (Fig. 4:1). Zinc chloride i used to orn e extent in treatment 
of wood but the re ulting protection is not permanent because the preserva­
tive i soluble in water. 

1 The impor t a t ion of 25.000 ,000-gallon of er osot in to 1 E'w York C ity in 190 wa an 
increase of 21,500,000 g a llons over t hat of 1904 . This indicate g reat d evelopm en t of wood 
preservation . 



--

FIG . 40. BRUSH METHOD OF TREATMENT 

Chea.per but far lC's, effccti,·e than a aturation method 

4 FIG . 41. DESTRUCTION BY MARINE BORERS 

Pile- at Xorfolk , \'irginia . TrcatnlC'n( of "·lrnrf timl C'rs \\"ilh CTC'osolc protect s 
ab ·olutcly from suc- h attaeks 



F I G . 4 2 . BLACK WALNUT (J llJ/rlll S 11 /g ra ) 

X ew E ngland to Florida, ::-.1 ichigan to T exa . "\Yood hard , susce1 t ible of a high 
poli ·h. prized fo r cabinet ,rnrk and interior fini -h . Fore t ry hall , Ca e G, 7-
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FIG 44 . GUMPICK E R ' S CAMP 

pruce woods near Barneveld , ~. Y . Gum gathered from the t runk of spruce 
t rf'es i a paying by-product of the northern fo re t 

FIG. 45 SUG A R MAPLES AT BURLINGTON . V E RMONT 5 1 

1Ia ple tr€e may be ta pp d for maple ugar and till yield good timber_ 
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Ilrml1coods rtnd 'oo perag 

\\"hi t oak and elm. ha,· b n th stand ards f r coop rag \\·ork whi ·h, 
like tanbark, ntail. · gr at \\'ast of material. ~oop ' rs haY b en for cl 
into usino· b 'e ·h, red oak, maple> , ash and bir ·h sp ·ially for slack cooperage 
barrel. · for dry mat rials). Logs gro"·n for ·oop mg . hould be mor than 

H:' 11 inches in diam ter. Their market price · a r unusually good. 

BC'ec h, ,lfaplr-, Birrh, and , l ·id Fa ·lorie.· 

In ·rrtain easte rn dist ri ·t · a ·id fa ·torie · demand la rge ~upplie: of wood 
for dist illation, pref rnbly of beech, map! and bir ·h (.'000 ·ords per yea r) . 
. ·ome of th produ ·ts of thes factori . are " . od Yinegar us d in dy 
"·orks; ,mod al oho! ol' sp cia l rn lue in ch mi ·a l \\'ork.-; aC"di c acid uti­
li z d as Yineo·ar; a.nd charcoal. 

. l 1'i111ber Forest and its r ·ariecl Product.· 

11' n ,Yoodland ·onsist ·, or can be mad to c-on.- i ·t in the futur , of Yalu­
able trees o· ro\\·n for timb r from th ·ced, th , o\\·ner ·n,n well mak his aim 
th p roduct ion of s,m log · f r quart r d and oth r high-pri ·eel lumber \\'hi ·h 
\\·ill find r ·ady ·a l in home or foreio·n market. .\ t imb r for' ·t may haY 
a wood c·a r ital t\\·ent,Y -fiY times as larg; a · tha t of a sprout forest. ,"'om 
of th e med n1.luab l timber trees ar black "·nlnut (Fig. -12) , blac- k cherry, 
\\·hite oa k, white ash, hi ·kory, reel ak and suga r rnnpk. In a timber for ·t 
th distnn · of tr s from one anoth r i · an imp >riant itc111: if too far apart, 
the trnnks do not !ca r\\' 11 and the lumber is knotty; ii' loo clo-..e togeth r, 
th ' trunks remain t sll1all in diameter.1 

.\ timber fo rest ma_,· .,·i Id many product.-; b 's ic! s high grn I lumber.2 

.\ fore ter ca n est ima te not on ly th . a,Y timber in the trees to b ·ut but 
thC' number of po ·ts, ti's, I oles and fir ' \Y O d o,·er and ahoYe this timb r 
(Fig-. -J:3 ). .:,\fore and more the entire timber is being used, pro,·ing one ol' 
t he 1110:-.t efrect in• m ,thocls of conserrntion. This complete utilization 
has li e<'n made poss ible by th cstahlishm nt in many loc-alit ies ol' charcoal 

1 :-;.,., •• t{11hh and ll t> ~lllatio11, for tlw (,rading of l.111nhn." Bulh·tin ,1 , Fon•,t S1·1T11·,· . 
l'. :-, !),•pt . of . \ .e:rit11!1un· 

• Thr• lollo" ing figun·, an· of i111n .. ,1 
The Cnit ecl s1a1 rs 11-srs annuall y 100.000 .000 1·orcl, or firP,,ood 

10 .000.000.000 f1·1·1 ol lt11nhn 
I 000.000.000 IHht- and p ,>k, 

I J. .000,000 rn i !road I lb 

1 .. 300 ,000 .000 ,ta vp, 
133.000.000 ,,·1, of h1·ad1ng 
,500 .000 ,000 ha l'l'l'l lHlOJ)~ 

3.000.000 rn rcl s of nat 1 ,.,. p1ilp "ood 
l /n.'i .000,000 fpc-\ of 111i1w llllthC'r, 

1,:!.50.000 <· rd, of \\Oocl for dbtillation 



FIG. 46. TURPENTINE FOREST OCILLA, GEORGIA 53 

LonO'-lcaf pine trees, if properly man:1ged , may yield a turpentine p~oduct and ha,·e 
t heir timbn Yalue remain unimpaired. The NaYal tores industry of the Cnitecl State 
in 190 put out 36,,500,000 g.11!011.· of turpentin and -!,000,000 barr 1 of ro. in at a com ­
bined rnlue of. 3:2,000,000 



.UfERICA.\. JIC. 'EC-.lf GCIDE LE.\FLET.' 

hla ~t furnac · and ch mica] plant to ·om· rt hark limb. ed ,in s (Fig. 1:2) 

and \" n ·awdu t into . ome Yaluahle produ ·t. If n ar a spool fac-tory 

hirchland . may be profitable. Exe I ior ma.,· he a payinc.r product of mixed 
woodland,; the l·nited ,_'tat .., u-, annually for exc-el. ior (j , 0, 0 feet 

of timh r (about 10, 0 acre. of fore:-.t ). Each wint r ther i a large 

market for Chri. tma tree, e p c-ially near ·itie,. Dealer · e timat, that 
-·e,,· York 'ity annually hand! 125 carload of C'hri tma tree , ach 

carload ·ontainin :WOO tree-.. Lar e numb ·r of the e come from the 

.\dirondac-ks and from Canada. Gum pi ·king may liring a consid rabl£> 

-,um to chn, ller near ' pruc-c fore t:-- 1Fi u. --1--1 . The maple -,u ar and 

rnrpentin indu:>tri market "by-product " of a woodland without 

injuring it. timber Yalue, proYided in th latter ca-. that the tre .., are 

c-ut b efore injury c m ,.., to the ·hipped tr from in.- ·b or fungi tFi ,.,_ 
--!.) and -1 -i J. 

WORK OF FORESTATION 

F 
)HE, 'TRY i of econo111i · inrere-.t to landO\nwr throughout tht-> 

·ounrry, but planting tree in large' t number nni-.t lie with the 
w tern farm r on prairi' or n wly-irrigated land. Ea(•h farm 

th re a ,,·ell a in th Ea t, -.,hould han,' it-. wood lot. In in:--talling tree 

1 lantation in th region:-, not only mu-,t fa t-gro\\"ina tree:,, be c-ho en 

but abo th young tr mu t be protectecl in nur. erie-, unc:I . trong enough 
to enclur xpo-,ure and until po-..., :,,in <T top nough to -.had the O'J'Otmd, for 

in ummer the oil b c-ome dry. (~reate t '>lJ<·ce-,-, ha-, <·omc in rai ing 

hardy (;atalpa tr .., (fig. -17) . .\ fnmou.- experiment with thi-, tree wa mad 
on the Yagc.ry plantation in H no Count_,·. Th tr ''" ·re gnrn·n from ..,eed 
and th dlina w r tran plante"d when one year old b tw en row of 

<'Orn to the perman nr ite. ( n hundred and t\Yenty ane,-, were planted 
in J 9 , ight_,- aere.-, in 1, ~11, two hundred an I forty ac:r .., in 1, q::?_ T ll 

, ear 'aro"·th realized an t aain of. · rn 7_.).) 1,er ac-re, whi ·h amount will be . ~ ~ 

}c. r~atl~· inc-r a eel b.,· a f w year-,' clc·lay in han· ... ting. Hardy catalpa i a 

pecie with known n.tlue-,, in the J re ent market, i. e. rre ix .war. old 

produ · po. t. rnlu d at ten c- nt acb; tr e. fift en y ar--, old make tie. 
,,·orth fifty · n , ea ·h, and two or mor po t be. id ; tree ' tw nty-fiy 
year old <·an be cut fort legraph pol "whic·h ma.,· r alize fifty dollar ac-h. 

Tre planrin<T j.., ad,·i abl a follow. : 

(1 l. In the for •-,t " ·here gap. made in thinning or in remoYing a ·rop 



atalpa attain , jz 

FIG, 47 

for po-.,t in 

PLANTED HARDY CATALPA , KANSAS 

to 10 year ' , for telegraph pole- in 20 to 30 year · . 

55 

"'ee p .54 
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are o large that tlw <'l'o\\·n of thP r<'tllaining tr<'('-. \\ ill not Ill<' <'! and -.had 
thr g;rn11nd \\"ithin a hort tin 1e. 

(~). On rnc·ky land with thin -,o il littk, ali1ablt> for ag;ric·ult11n•. 
( :3 ). ln "·c·t pla<"C'.'> \\·her(' no othrr c-rop-, \\ill gm\\· (,·'i,ir . ..j:-,)_ 

( -t ) . )n hill-.,id too :-.teep to plow (Fig. -1- ) c--, peciall,, if the , --lop<' 
adjoin fprtile field a nd ar -, uhj ect to \\"a-,hing; (Fig .. '"j ) . Ir a fore-,t in uc·h 

FIG 48. DISMAL SWAMP, SHOWING ' CYPRESS KNEES " 

Tlw ric-h ,-.oil of . "amp land,- -.upporh luxuriant irrm, th. ( :iant <·.' pn·-.-. t rt,.,_ 
hau• lwf'n kncrn n to nwa,-urf' -Hl fc·c·t in c·irc·un1fc>rc•nc·t• . 

. \ prohlc-m of th<' imnwdiatC' future•: to drain ..,,, a 11 1p land-. north and -.outh . pl:mt 
forc•-.t-,, and irwiclc-ntally lwtt<'r !wait h c·or1<lition, 
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FIG 49. SEED PLANTERS, ANGELES NATIONAL FO R EST. CALIFORNIA 

Trees ·hould be planted on hill ide too te p to plmY, in the East or in tbe \Y t. 

a ·ituation i · to ·en ·e a double purpo ' e, name!.'", furni ·h a tree ·rop fo r 
market and protect ao-ri ultural land, it i~ best to plant nur e ry-oT \\'11 ·tock 
to control the p cie · and ha ten the refore ·tino·. 

(-5) Along ' ,mdy ·hore::;, or alon o· mud bank~ of riYer: and reek . 
uch fore:tation i · imperatiYe \\·hen the \\·at rcom"e · run throuo·h fertile oi l 

,Yhich ,rn hes a,rny during fall and :,pring fre h t ' . 

In addition to a " ·ood lot there ·h ulcl be ' h lter belt ~ of tree ' to protect 
bui lding ·, crop ' or · tock feeding-ground - from pr Yailing wind -. It i 
ad,·i ed that not le ' : than one-eighth of a farm con i:..t of ,rnoclland. .-\long 
the expo ·ed sides of a ,rnod lot encourag the gr wth of a den ·e border of 
shrubs and lo,Y tree: to J rote ·t the ,Yoodland from drying and to prey nt 
"·indfall ·. If a for :t bord er i:.. to be planted, choo. ea rapicl-o-ro"·in o· pe­
cie uch as box elder, har ly catalpa or arolina poplar, and one or more 
::;low-gro"·ino· ·pecie · for later and p rmanent prot ct ion, ·uch a a ny of 
th.e conifer ·. 

X o tree crop in the Ea.- t i likely to pro,· more profitable than " ·hit 
pine, in the wood lot , on ·andy ·hore-, hilly field - or w rn-out land. \Yhi te 
pine r ache · marketable ·ize in th irty-fiy year-, i. e. growing clo e (6 to 
9 feet a1 art each ,my) and unprunecl for box-boa rd :. A tract of pine for 
hi o-h-oTade timb r sl1o~ild remain uncut for a ~omnYha t lon_1; r pero:d. 

uch a tract " ·ill in r a -e its Yalue OT at ly, ewn fifty per cent, if the tree ' 
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F G 5 K OCK G SEEDS O , OF P E CO ES 

'" land Xation· 1 Fore, . 'alifornia 

ar kept thinned and pruned. ~·uc-h a c-ar d -for tract ma:· yield :?.5,0 
B. ~I. I r a<:r . :6,·e rime the awra -e :·ield of ~l ichiO'an white pine fore -r 

The fullo\\ing figure, are in ere, ing for own •r,-. of Xew England abandoned 
• rn1 , : 

_.\ Yeragl' co, i: er acre oi bud 
.\\·erag:e c· , oi rai, ing: and pLn iLI!! , ft' 1 llin!! whi e pine, 
. Yerage · xe, a 2 per cen i r -to yr, 

Compound inter ,-t for --10 ~T,. making: otal C'O, t . 
. .\\·era!! ' yield per aC're l,o:x-l,o:1r-l timl r. -!U conk a .~-! per 

cord 
Xet profi 

.·--1.uo 
-t -l 

3.20 

S.:5O .99 I er aC're . 

.~rn 
-~109. 1 per acr . 
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GROWTH OF TREES FROM SEEDS 

T REE~ in nature gro,,· not only from . eed: but aL o from stump 
:-.prollt: and ometime.· from cutting. · (twig. broken from the tr ' 
during torm -) . :\Ian'.., be:,t method, ,,·it. fe,y exc ption ( ec p. 

6'.?) 1 to grow trees fr0m eed . 

Outai11i11g the eeds 

,,.,eeds ma,· be pure-based from nurserymen but the grade i. not alway ' 
reliable and the co ti. high. If possible, collc<:t the ced ' for the imrn diat 
n ed. Collect thoroughly rip . eed from " ·ell-grov,n roadsid or fi ld 
tree · or frum tree · at the edge of the fore ·t remembering that as a rule the 
be t and lil rg st seed. produ ·e rhe be t tr e:. If ·eed ' ar obtained from a 
di -tanc-e, the re:-.ulting tree.· "·ill be hardier if the . eeds c-ome from a mor 
northerly rath r than from a more ·outhcrly e ·tion. Te ·t the eed · by 
cutting 0pen a fe,Y to ee that the kernel are plump and moi t. If de ·ired 
mak an ab olute te · t a · follo,Y · : plant ·ome of the eed.- in .·plrno·num or 
wet and; ·onr the e d - their own depth and keep moi ·t; th greater 
number of tree ed germinate in from ten to thirty day . 

Disposition of Tree). eecls for the Tr inter 

::'\ature plant. · tree seeds oon aft r they ripen; the time of . prouring i­
anoth r matter. .'ced , that ripen in the prino· are likely to . prout and 
make trong eedling before winter· u ·h are the elm and oft maple , 
poplar and ,Yitlo,,·· . Of tho e that ripen in the fall, a few ·uch a the 
white oak may o-ro"· b for fro t_. but the larger number wait until prinO'. 
Among tho e that lie dormant on or more y ar are the linden, locwt and 
red edar. 

. 'eed should b remowd from their cones, husk or pulpy eoY ring 
(Fig. -51 ) and then . pread out to dry in the :,;1111 or in a " ·arm room of the 
hou e. Dr_,. only enough to pren·nt llloulding; exce i,·e drying destroy 
th Yitality of the ::,eed. . To in. ure for th \\·inter the ·afe keeping of nut 
and ac-orn: and the !>mall r eeds except tho ·e of ·onifer:--, arrange in a 
box in la_,·ers separated by layers of moist . and. ,,., tore this box in . ome co 1 
·ellar-like place or bury it in a :-.hallow pit out of doors, heapino· the .--.oil abo,·e 

and further prntcc-ting from rain by boards. Seeds of pine, spruce and oth r 
conifer,:; may be kept in bo:xe.- of dr_Y . and, or in bags hung in a dry, cold 
plac-e. 

If a :ced bed can be made in th fall, J1H111.,· ·eed.- may be planted adYan­
ta<reou. ly at that time. The loa1n of the ordinary crarden bed :-.er\"e::, ,,. 11 for 
broad leaf tree:-.; conifer:-. need a mixture of loam and one-third ::;and. The 
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• ced bed hould be spaded d eply a nd ,Yell fe rtilized " ·ith fo re t mould 
phosphate of lime or " ·ell-rotted manure. Loca te the ·eed bed on the north 
·ide of om building, fe nce or hedg o that it " ·ill be . helter cl from too 
great sun . 'rh eed · maybe own,. ry thickly in drill to 10 inche apart. 
CoYer them about t" ·ice their o\\·n d pth; . eed are often killed by de p 
plant ing. o,·cr the · eel b d ,Yith a two-inch layer of chaff or of phao·num 
or pine needles to keep the ·oil from drying. Befo re fro t c me giYe th 
bed a thick prote ting coYer of hay o r ·tnt\\·. 

'pri119 Planting of Tree eeds 

If the eeds k pt through the winter a re to be planted in an out-of-door 
eed bed they hould not be remo,·ed from their " ·inte r quarte t" until time 

for that out-of-door planting after the fro. t i out of the grnund ; but if 
they are to b .-tarted in fio"·e r pot. or boxe in the hou e, they may be 
brought out and planted in F ebrnary o r ::\larch. They mu t be p lanted 
immediately on being di turbed. The . urface of the ea rth in the flow r 
pot or boxes . hould be kept moist by a laye r ot sph agnum or chaff, of 
cru heel dead leaYes or of pine needle . 

l\lo t tree ·eed a re lu\\· in germination, beech, maple and oak requiring 

FIG . 62 . COVER FOR SE ED BEDS 

In omc in ·tanc , the conr i placed high enough to make a lat h house in which 
t ho e in charge can ,vork , althctwh a low coyer i much to b preferred. , alt Lake 
X at ional For t, lTtah 
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i.x " ·eek. to app ar abo,·e the gr und, pine and spnt<.:l' four we ks. Gr \\'th 
may b ha ·t n d by ·oaking the . cl : tw nty-four hour: b for planting. 

d · of lind n and lo ust should haY ' boiling "·atrr pour d o,· r th m or 
houl I b a.keel in hot wat r for three or four clays. 

I-l ow to 'arr· jiJ1· , 'rwllinr; Trer•.· 

_-\.. a rul :eedling tr s gro\\' wry :-.lc"dy th ir fir:-.t .' ar. 
thr e in ·hes or le ·s, in Ja ·t, pin :-. gro\\' ,·e ry . lowly for th 
and not rapidly until th y ar ten y •a r.· ol I. Broadleaf dlincrs err w 
fa t r than tho. of c·onif 'r ·; ·he. tnut and a f " . oth r:-, mak the a. toni ·hin o· 
oTowth of fift n to t\\·enty-four in ·he: their first y ar. 

e dling: O'rQ\\' n in the h u:-,e n ·ed th ordinary car giwn to h u e 
plant . If th y are o-ro\\·n in th : ed bed th ." mu:-,t b k pt partly ·had d, 
and b J rote ·t I from " ·ind. It i: sugg sted that ab d ha,. a coy r mad or 
trip f lath, th " ·idth of a lath apart. This ·o,· r should b plac d one 

foot or mor aboY the bed, h 11 on :take: dri,·en into th o-r und at th 
orner f the b d (Fig. 5:..). _\ c·o ,·er :-,imilar to this Illa." b mad of bru h. 

Any COY r -1,oulcl b mornble ' O that it ·an be tak nc ff on dark day ·. O111-

J r h uld be ·had cl for t\\'o or thre years; broadleaf tr e only during 
th ir fi r:t ea:on. 

K ep the .-oil f the . eecl b d loo en d; al. o Ire from\\' d ·. Thin th 
dling · . that aC'h will ha,· light and air. For " ·inter prot ·tion th 

r \\' of . e dlings hou Id b bank cl "·ith arth and th nu r: n · b 
\\'iih . tra\\'. For dir ·tion: for tran:-,planting :ee p. !i..J.. 

GROWTH OF TREES FROM CUTTINGS 

W ILLO\YS and poplar:-, may be gro\\'n frorn ·uttin O':. Thu · a 
qui ·k m th d i-, proYiclccl for ·oYerinµ: land to ho! I th :oil 
along :-,tr am · (cotton\\'ood i: n·comrncnde<l for irricrat i n 

dit ·he.) and to pr ,·cnt se,·er ro:-.ion from o,·e rflo\\'. 
'I'h ·uttino·s may b put into their permanent plaC' at on ·e or may be 

. tart cl in a nur · n · bed or in hoxe . Con. icl ernbl' moi tur i ne d d 
until th root are form d. Th u ual ·uttings arc on r ot in I nO'th and 
one-fourth to thr e-fourths of an inch in diameter. Plant ''"ith the buds 
I inting; up\\'ard, and pla(· tlue -f urth · or mor of th ·uttino- und r­
<>Tou ncl. The :-,o il must b lo ly pa k cl abo,· aeh utting. 

ood result · are gained by making the cutti1w:-. in late fall and k ping 
them buri d in . and in the ·ellar or in . 0 1n c out-of-door plat'c till pring, 
th n planting as de · ribed. T'hi · i · like th natural method; that i, the 
wint r \\'ind · may \\'hip t,Yig. from "·ii low tr e·, the: t\\'igs may Ii d r-
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mant, only hea lin o· th broken place, and o-ro\\· in spnno·, increa ing the 
number of willO\Y along riYer or .-wamp. 

In the pra ti a l work of oTowing " ·illO\,. for ba ketr_v - a paying Yen­
ture in the rneado"· and bottom land · of aoTicultural di trict - uttin o· are 
tarted in bed · or boxe in th fall an l tran .. 1 !anted in th pring. Th 

farmer I low · a lono· furrow, la,v the cutt ino· in the furrow, then plo" · a 
·econd hu-ro,y to lo e the fir t ; make a third for cuttino· , a fo urth to ·lose 
it, and o on, putting ome 3-1,000 or more cutting to the acre. (For detail.-· 
concerning willo\\· growin o· and it financial return ee Bulletin~ 19 and -!G, 
C. . Fore.-t , en ·ice; al ·o Cir ular 1-1 .) 

GROWTH OF TREES FROM SPROUTS 

B
R O . .\DLEAF trees, in di tinction from con if r , ha Ye the inherent 

tendency " ·hen ·ut down to ·pr ut from the tump, that is, to form 
ne" · bud in the cambium. A. w ·hould exp ct, thi prout 

oTowth i unu uall.,· rapid at firt , fed by the perfected root y tem of the 
original tree; and tree po. e sing the prouting po,Yer in large degre ha,·e 
oTeat economic ,·alue. A fore t of bas ,,_.ood , catalpa, che tnut, blue aum, 
bla k locu. t oft maple, Ru ian mulberry , 0 ·ao·e orange or white willo"· 

FIG . 63 . PLANTATION OF BLA CK LOCUST 

Thi p c1 Yaluable ·ince it t hrin · in plantation and ha an exten i ,·e 
range. ee p. 64 
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an b p rpetuat d for many . 11 cc:eedin CT rop of po ts r pol . , fuel, or 
mall timb r \\·ithout r n wal from se d. , but th ;,prouting po\\·er dimin­

i he. CTraclual ly " ·ith a CTe. 
To im,ur CTOOd prout growth, th tree ~hould I e ·u t in " ·int r r ea rly 

' pring and . hould b ·ut lo,,·. Th ·tump mu t b a. n a rly b·el \Yith the 
fo r t floor a po sible o that it will b protecte l by a c:oY r of leaYe,-, and 
no,Y and o that th sprout. · may arly form their own root .·y.·t ms. If the 

stump i a foot or more hiCTh, th ·ut smface houlcl b oblique in order 
to ' hed the rain. All of the sprout · xcept three or fo ur of the ·tronger on :s 

hould b remoYed at the ·lo of the fir,,t sea. on to giw :pac- and light for 
tho: remaining. 

For hedge ' and ,,·indbr ak , ·acre orano·e sprout tree,, ar r c:om-
mended. For production of f nc po t in prout for :t, ·he. tnut, hard_,. 
ata lpa (Fig. -l7) , l la ·k lo ·u ·t lFicr ;-: ) l , us:inn mulberr.'" and O,.,ag 

orancr are rn luabl . If th purpo e of a wood lo t i · the produ ·t ion of 
pot ' , pol s ortie. , the · I rout m thod i.- u ·ed '" n at the beginnincr; that 
i , at the ·he of th ec:ond year after the . eedlino-- are in their perman nt 
ite ·, they ar ·ut ba ·k to the ground, then at th nd of the next year 

a ll but one prout is cut away; thu. i ga ined a taller, . traicrhter sha ft than 
the se dling ,,·ould haw gi,·en . During the u c: clingy ar,., th ·e ·haft 
are kept well pruned of low branC'he . . 

TREE AND SHRUB TRANSPLANTING 

C 
IIOO, ' E tree.· that ar not too large and that ar free frorn run i 

and in. ec:h. Th Ya riom maple. and the .\.rnerican elm tran:-­
plant ea. ily and ma_,· be eight to ten feet high; but alrn o,-,t any 

fore,-,t tr e ·an b safel_,· transp lan ted if onl_Y three or fo ur feet in l.e'ght. 
Choo. c tree,., . uitable to the giw n purpo:'le a:- ,,· II a,., to the ,-,e lected plac:e, 
- l,nn1, ,.,c-hool grou n I,,, road. icle, \Yindbreak, or denud d fo re-.,t. Jiaye in 
mind , ho"·e,· r, that any tr or :.et of tree" ma.,· ;,en·e . ec·ondar_Y purpo:-e:-, 
i. . the tree-, of a ,,·indbreak may eYent 0 1all_,. produc:e good timber or tele­
graph pole. ; t re ,, Ya luab l for th roacl-.ide ma_,. abo produ c-e nu t. o · 
Yalualile tree ,-.,eecb or may haYe fl o,,· r.-., that yiel I large amo11nh of hone_Y. 

Jr ""i ll pay to tra n-.plant \\'ild ;,eedling:, to a nur,-,ery bed, ;,t r ngt hen them 
th re for one or mo re.,· •ar-.,, then tra n. 1 !ant to a permanent . ite. Th e_,. mu;,t 
be tran-.,plante la -. ·ar fully a th older tree.-, and mu-;t be .-,haded at fir.-.,t, a 
a r 1111 r.-., ry-grn,,·n..,' ·dling,-, . 

It j.., thought that the trn11;,planting of ·ertain tree:,, e:-pc(' iall,,· of oa b 
and conifer,-,, i,-, 111,lcle more lial le to failure by an interdependen<'e that 



TREES A 'D FORE TRY 65 

exi t behYeen the tree ' root and minute fungi of the oil (1\Iycorrhiza). 
\Yhen a tree i tran planted, the e fungi are largely left behind and a re likely 
to be lackin o· in the new oil. 

Time of Transplanting 

Tran plant on " ·<::t or cloudy days in sprino·, or in warm region in fa ll, 
"'·hen the tree i without it leaYe and before the bud have opened. A 
oon a the bud open, it i- too late to tran plant with best succe ·s, ince the 

ne"'· leaYe will Yery lik ly die and the lo may not be replaced quickly 
enough to aYe the tree. 

In the ca e of evergreen tree , theoretically any ea on will erve for 
tran planting, since they neYer lose a ll of their leaves. Practically, how­
eYer, th be t time i pring, when the bud fo r the new year's o-rowth have 
not opened and the oil i not frozen. Summer cannot be the be t tim , 
ince ernporation from the leave under the summer un must be o rapid 

that the tree may be injured before the roots ar properly at \York ( ee be­
low, for ball planting of eYergreen ). 

Method of Transplanting 

The ecret of ucce ful tran planting lie in removing the tree from the 
o-round " ·ith roots a nearly unbroken a po ible, and in keeping these roots 
from drying. Do not expo ·e the root to unlight or wind even for a few 
econd ; cover them - and keep them coYered till they are in th ground 

again - with ,Yet phagnum or wet cloth , or best 'of a ll put them at on e 
into a pail or tub of thin mud. mall trees may be carried in a pail of 
mud from the wood to the planting ite. 

If de ired, ball-planting may be pra ti ed, that is the root may b 
remoYed in a mas or block of earth. Conifers are difficult to transplant, 
in that they neYer re,·iye if there i any dryin o· of the root , therefore ball­
planting i recommended for them. Thi i often accompli hed in winter, 
in which ca e the tran planting i begun at the approach of freezing weather, 
the hole for th tree i dug in the permanent ite and the remornl of the 
tree tarted. The digo·ing about the tree i done a little at a time to allow 
deeper freezing of the oil about the root ; the tree i not remoYed to the 
ne\\· ite until a ll of the oil is frozen even at the bottom of the block. 

The hole for a tree hould be dug wide enough to take the root 
pread out in their natural po ition, and deep enough to let the tree ·ett le 

into the oil to a po ition imilar to that it had before tran planting. The 
oil to be put back into the hole mu t be made free from lump and tone -, 
o fine that it can be ifted about the root . There mu t remain no a ir 
pace "'·here rootlet may die becau e they cannot reach food . If the oil 
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i not o-ood gro,Yin o- oil, it hould b nri h d by the admixtur f well-
rotted manure. 

H old the tr e perpendi cularly in po ·ition and ift fin oil oYer and 
a round th root till they a r CO\' r d, li o-htly liftin er and low rin er th tree 
in it pla e to a ll ow the pa rticle. of -oil to ettl clo e und r and about the 
rootlet . ft r thi , fill the hole with hoY lful of oil , treadin o- it down 
firmly a it i put in. Fill to a littl hi erh r than the urroundin er lev 1 to 
a llow fo r ettlin er. e no \\" ater durin er th tran planting uni th erround 
i very dry, in which a e, pu t ,m t r on by prinklin er o r prayin er a ft r the 
soil i well packed about the root . 

Trim the top of the tre o tha t it ,,·ill not g reatly xc ed the extent of 
th e root r tcm, \Yhich probably wa r du ed in th tran plantin er. Thi 
cuttin er away of bran he i e ·pe ia lly nee ·ary if the tran plantin er i 
done late in prin er ,,·hen th e tree i · in I a f, fo r th YaJ orating urface mu t 
be reduced . It i be t fo r both the latter rea on and fo r rela tion to the root 
y tern that evergr en be ut back ,,·h neYer tran planted. 

Almo t any young hrub one to three fee t tall dep ndin er on the kind, 
can be sue e fully tran plan ted if care i · u ed to keep the root moi t. 

othing could be more ati fac tory for ma · d effect a t th -id of the 
home lawn or fo r the chool o-round , than th \Yild hrub from th road ide 
or the woods border. uch hrub a r laur I, wit ·hhazel, Id rberry, pice­
bu h, uma h, flowerin er dogwood, red o ier, rn a1 le-leaved viburnum, thorn 
apple, ba rberry and many other . 

In planting a ma. of ·hrub. follow dir ·tion · for tree tran planting xcept 
that the whole space mu t be du er up o a to et the shrub t\\"O to thr e feet 
apart. D o not I a ye od between the hrub or a ll ow erra too-row th ere la ter. 

Transplanting tock from the Nursery 

tree nur ·ery needs the am ituation, oil and pr pa ration a a ed 
bed (see p. 60) . If th e oil i dry, wet th orouerhly the day before the 
tran plantino· . F or hand ultiYation, plant in pa rall 1 row Z feet apart ; 
fo r h or e ultiYation, the row m ay be 3½ to -:I: f et apa rt. Di er th tr nch 
uch d pth a to a llow tran planted e dlin er to tand 1 to :.., inche 

d eper than they err w. et conife r e dlin er · -1 in ·h apa rt in th ro"' , 
broadleaf edling 6 in h apart. 

The importan t item her , a in all tra n ·1 lantiner i to aYoid xpo ure of 
the root to a ir f r Yen a f w ond . ,\ oon a the edlin er. a re out of 
the soil they hould h aY moi t a rtb , " ·et loth r chaff thrown O\" er them, 
or hould b pu t into a pa il or tub of thin mud. L eav plants in the nur ery 
until 12 to 1 in he hi erb. 

Tran plan tin ()' eedlin ers one or m ore time , fr m d bed to nur ery, 
from nur ery to p rm an nt it , tr ngthen the r ot y ' t m b. makin o-
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them more ompact, and the re ulting young tree are more vigorou than 
tho e left undi turb d . The long tap root of oak and walnut and of 
catalpa hould be cut off at the fir t tran planting. Older plant in the 
nursery hould ha Ye root pruning ome time before the la t tran planting, that 
1 , a harp pade hould be thru t into the oil around and under the trees. 

PLANTING GUIDE 

ompiled from the reports of the Uni ted tates Forest ervice 

R
EFER to the J e up Collection of ,vood fo r fact cone rning the 

character of the wood and the economic value of each pecies with 
it a ociate tree ; al o for map ho,Ying natural range. It wa 

the original aim of l\lr. J e up that architect , cabinet maker and others 
intere ted in \Yood, a well a tho e intere ted in growing trees a a com­
mercial venture might have a ready place of reference for gettino- acquainted 
with not only the well-known pecies of American tree but al o the man} 
other little known and appreciated in the lumber market. 

A fore ter can tell the rate of growth of variou tree and therefore can 
estimate the time that it will take a given species to reach merchantable ize 
and the average product that it will yield per ac:re. H e can fo retell, as a 
re ult, whether a particular woodland will or will not give satisfactory return 
under the exi ting conditions of taxation and with the po ibilitie of fire. 
The nited tate Fore t Service advi e free of charge any applicant with a 
problem for economic tree planting. Fore ter tudy the onditions of the 
locality and give particular concerning pecie to be planted, how to obtain 
the young tree and how to plant them and care for them. If the applica­
tion come from ome region not previou ly studied by the Fore t Service, it 
may end agent to examine the locality and prepare planting plan . In 
certain ca e , thi direct examination may be made free of co t even for large 
commercial undertaking , provided the work i of con iderable experimen­
tal and educational value. (See Circular 22, nited tate F ore t ervice.) 

The Au tralian eucalyptus i proving a valuable discovery for America. 
Forestry experts are tudying the problem of its succe sful culture both in 
the outhwe t and in Florida. Eucalyptu ha unu ual rapidity of devel­
opment coupled with an all-round usefulness of wood, and under the right 
climatic condition i likely to give commercial crops in a much shorter 
period than our native trees. fore than 23,000 acre in California have 
been turned over to eucalyptu growing during 1909 and 191q. 

Many of the trees in the following list are tho e about which the Tnited 
tate Fore t Service has gai~ed definite planting data through actual expe­

rience and which have been proved to give be t re ults under artificial 
condition . 
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Nam and Loca - I 

tion in I 
Jl'sup Collection 

Economic V alue 

Basswood 
( Ti/ia am ericano ) 

CA SE A , 5 

Box Elder 
( A cer negundo) 

CA SE C , 12 

Wood known as' 'whit e­
wood ," soft. straight­
israi ne<I .and easi ly worked ; 
not cl11rable in conta ct 
with the soil. Used for 

I iseneral c·onst ruction lum­
ber. wood enware, paper 
pulp , trunk s, carriage 

I 
bodi es . 

D esi rat, le for orna­
m ent and in shelter belt s. 

- -- ---

Wood soft. and weak , 
light, close-grained. U sed 
for woodenware, fire­
wood, paper pulp , and an 
inferior g rade of int erior 
fini shing and furniture. 

Where to Plant Grow th A ssoc iat e Trees 

Recommended for1noi st I Transplant 1-year-olcl I Moderat ely sliad C'-e n-
and well-drained soil s in nursery-grow n sPedlings. during. Pure st and rpc·­
the north east ern Stat es Space 5 ft. each wa,v. ommPnded. also mi xed 
to the Ohio Valley inclu- Growth rapid clminis stan<ls w itll whit e or rerl 
~i ve. I first y!'ars, about th!' sa m e m1k , w hit e 1: lm, m ap!!', 

as in Norway m aple and hickori es or with whi te or 
reel oak . Little culti va- rPd pine. 
ti on need ed . At m atur-
it y height 80 ft. 

R enew pl ant at i on hr 
stump sprout s. 

R ecommended for the I T rnMplant nurse ry- I 
tree less W est from North g rown seedlings to per­
D akota to T exas. Will I m anenl sit e when th ev 
thrh·e in many soils b ut are l year o ld C l0- l4 in . 
prefers deep , moi st loam . high ). Space 5 ft . by 

5 rt . or 4 b y 6. 
Grow th m oderately 

rapid . Annual height 
increase 1- 10 ft., di am et er 
increase 1 in . A verage 
height at. m aturit y 40- 60 

I 
ft ., di am et er 1-2 rt. 
Tree shor t -I i\·ed . 

60 

8hade-enduring, ~o may 
form a lower story com ­
bined witlJ whit r elm , 
hone,v I0C' IISt' hlack lo­
(')I St , grepn ash , black 
wal1111t or Europea n l ,u cll . 

Remarks 

European sprc i es lC'ss 
n il11 ahle and more Ii a Ille 
to insel' t injury. 

Flowers n lluahle t o 
bee-krepers. 

Good for windbreak s 
,Llld as street l rees be­
cause of hardiness bu t 
inferi or t o m any other~ 111 
every rpgion . Does not 
grow straight enough for 
post s and p roduces less 
firewood per acre th an 
either r·ot t on wood or wil­
low. 



:-:anw anti I.oc·a­
t ion 111 

Jpsup ('ollpc•tion 

Hardy Catalpa 
( ('ala/pa speriosa ) 

C' ,st: r~. 2G 

Red Cedar 
( ./w111ur11 ., 1•irq111-

lllllfl ) 

C' ,..,,. N 

1-:C'OIIOllliC' \ 'aluP 

\\' oocl most ,·a lu ahle; 
light . Plastic-. vny clurahle 
111 contact \\ith soil. 
l•'p11c·e posts may remain 
sound thirty to forty 
y1•,trs. Used in cahinrt 
work . ! las hi 1d1 va lt1 e 
ror rurl. posts. sma ll po les 
ancl rai l\\ay t irs. 

Wood lig ltt , sof t , of 
n •ry fittf' and t ' \Pll gra in . 
and ,ny d11rahlt· . l ' ,pd 
for po,1, and polt•-.. , 111,, 
ra1hn1 ., 11 .,,. souw11!tat in 
na, al c·onst nu·t ion : h111 
c-h tl'fly for lc·ad JH' llC'i I,,, 
('tg'ar hOX("S and c· IH·st s. 

Thf' pPnc-i I ind I ist r~ usf's 
12,i .000 trt>t>~ annually . 

\\'h t>rP to Pl ant 

Rec-ommendecl for eco­
nomic planting on fertile 
lands of the ;\licldle W est , 
sou th or the 41 s t parallel. 
It g ro w~ we ll in the south­
e rn parts of Ohio. lllinois 
and Indi a na : in Nebraska 
sou th of the Platt e Hi ver ; 
in E>asl ern Kan sas: and 
on irrigated lands in NE>w 
lllex i('O, Co lorado a nd 

ta h . Will not grow 
well on poo r s1tncl y or s tiff 
c-lay soils . 

Th ri \'f's as far north as 
No nt Sc·otia and Dako ta . 
httt rpac·ltPS lwst <IP\ Plop­
lllPnt ,011th of Ohio 
\ ' a \11·y . 

lln·ommf'tHIPd for n·o­
nomic- planting 1•,pPC'ia lly 
in Pla ins StatPs llt'S t of 
;\li ssissippi. 

c:ro\\th 

1 lb . seed y ields 12, 000 
seed lings. Tra nsplant 
from nur:,ery when th e.v 
a re I yr. old (12- 14 in . 
hi gh ). ::-;pace 4 It. eac-h 
\Va~r . 

Growth mos t rapid. 
Annu a l he ight in crease 
2½ ft., diam . inerease ! 
in . P ost size ma.v be 
reac-he<l i 11 8- 1 0 y rs. I 
Telegraph poles in 20-30 1 

yrs. 
lf entire seed forest 

cu t for po~ts a ft er 15-20 
yrs .. it will renew rapidly 
from stump sprouts. 

Huy t111rst' ry-grown 
seecllings. or I rausph1nt 
wild seE>clling~ to nmser.v 
till10- 12 in . lti gh . :-tparr 
-I ft . hy 6 ft. 

ll t' igltt at ma111rit~ .;o-
80 ft .. diam . 23 rt . 
Timhf'l' produrt>d in 70 -
120 yrs . 

70 

Associate TrP£·s Remarks 

Not shade-end uring, Tn 1888 a tPn-acrP vro, 
therefore pure fores t o f hardy rata lpa was 
recommendrd, or assoc i- plan ted M Pioneer, Iowa. 
,ties like Russian 111111- I n 1908 the gro\'e c-on­
berry or Osage orange sis ted of I rees 25- 32 ft. 
whic-h will E> ndure shad e tall. 4-10 in . cli a me t €' r , 
a ncl so ac t as a "fi ll t> r " 
to force pruning ,incl 
stra ight g rowth of thE> 
('a talpa . 

worth $2,82.5.70 in pos ts . 
:ata lpa plant at ion s 

should be protected hy a 
windbreak of harcli t>r 
I rees . 

The common c-a ta lpa 
is rn uc-h less hard y, and 
less e rect in hahit. 

Pla nt purP, or with Fragrance of wood 111 i-
Osage oran1?t' or honey li zrcl as insec tic-iclP. 
locus t for ,, indhrraks. The westH n reel ('Pdar 

( J . scopulorum ) and ti lt' 
southern reel c·Pclar ( J . 
barbadensis ) g i \'t' \\OOd 
of s imilar grade. 



Name and Loca­
tion in 

.T Ps11 p CollPct ion 

Black Cherry 
(Pru nus serot ina ) 

CASED. 7-8 

Chestnut 
(Castanea dentata ) 

CASE IC 

E conomic Value 

Wood li ght, hard :Lnd 
strong . It work s eas ily 
a,nd takes a beautiful pol­
ish. It has high value in 
cabinetmaking a nd inte­
rior decorating. 

Wood light, mod erately 
strong, coa rse-g rained a nd 
elas ti c ; works easily a nd 
is vN y durable. Used 
in cooperage: for po5t s, 
poles, ti es a nd mine tim­
bers; va luable in c-,Lbi­
net wo rk . 

Where to Plant 

Reaches bes t drvelop­
men ton rich , moi st, well ­
drained la nd . 

Rerommencl ecl for the 
moi st slopes of the Appa­
lachians , and west of 
Indi a na through eastern 
pa rts of South Dakota , 
Ni> braska a nd Kansas. 

Will thri ve in dry sanely 
or grave lly soils. Recom­
mended for planting 
throughout the East 
pa rti cula rly in New Eng­
la nd, New York, P enn­
sy lvania , M,u y lancl a nd 
the Ohio Valley. Will 
grow well also in the West 
on i rrigatecl la nds. 

--- --------

Growth 

Use nursery stock from 
seed. Tra nspla11 t 1 yr. 
old seedlings, spacing 4 
ft. by 6 ft. R elati vely 
rapid-grow ing n nd short­
li ved. Ser ves well a ~ nurse 
tree for slower-growing 
trees . In 10 yrs. attains 
height of 23 ft., diam. of 
6 in. Mature height 40-
80 ft ., diam. 3 or more ft. 

Plant 1 y r . old nursery 
g rown seedlings (10-15 
in. hi gh ), spacing 5 to 6 
ft,. each way. Grows 
rapidly ; annual height 
increase 15- 20 in. till 30 
years old. R e new forest 
from stump sprouts every 
25- 35 years. Sprout 
trees grow more rapidly 
than seed trees and pro­
duce timber in many 
respects better. 

71 

Associa te Trees Remarks 

Combine with box eld- The wood of the culti-
er, green ash, whit e ash, I vated cherry is not used 
silver map le or black in the United States. 
walnut. 

Pure stands recom­
mended renewed by 
sprout growth. If mixed , 
plant with white pine, 
European larch or with 
m aples, ashes or oaks. 

Black cherry has vari­
ous local names , such as 
rum cherry, whi skey 
cherry, choke cherry and 
wild ch erry. 

Chestnut poles, ti es 
and timber are in great 
dema nd . 

See note p. 37 on chest­
nut blight. 



Namf' and 1.o!'a­
t 1011 in 

Jf'SIIJ) ('OIIN'tlOll 
EC'onomic- \'ahu• WI H'rt' to Plant 

W ood heavy, hard and !le('ommemled ror c·o111-
stiff, coarse in tPxture, mercial planting within 
and rl11rahle. I t works its range, Nl.'w York to 
we'll and takes a good west of the Mi ssissipp i, 

Coffeetree polbh . ll f'art\\oocl rPcl - so11th to Tennessee. Also 
(U1111111nc/r1<(Us d1oi- dish . ll11t Ii t ti(' known on t Ii<' sc• miarid pl,tins of 

rns ) c·ornnH'1Tially. \ ' ah1ahlP Kansas , Nrhraska, Okla­
for gc•1wral C'0nst rnc·t ion ho111a. Trxas, Colontrlo 

',s1,; (', 17 \\Ork , for posts. for c-:1hi- anrl N1 ·,, ;\IP.\iC'o. Hea<'hl's 
lll't ,, ork . lwst gro,, t 11 1 n deep ri!'h 

moist soi l, hut thrivl's in 
I clriPr situations, enduring 

c·olrl ,, i II t PJ'S or hot ,, i ncb. 

Hr,c•o111111e1Hlrd for c•c·o-

C:ro\\ I h 

Pia 11 l nursery seed Ii ngs 
1- :? yrs . old . Rapid­
grow ing under good con­
clitions ; ann11a l hright 
i IH'l'(' HSP I ·:? fl , 

Start plan1a1io11 from Woocl light and soft. 
1101 cl11rahle. 'frndr11c~ 
to ,,·arp may ht> 0\'Pr­
<·ome hy propt>r nH't horl s 

Cottonwood of piling. l!sPd for f11t>l. 
( l'np11/us rle/lnidrs ) papt>r pulp. hox-hnarcls, 

11111>xpost>rl parts of f11rni -

1101111(' pl,tnllllg in walPrPd illll'SPry-gro,, II S('C'cl lings 

rPgions of 1 hP Miclcll1' I or front c·1111 i ngs (lat tf'I' 
W e,-. t . 1,;s1wl'ial\y rrc·om- c·l1papN ). llapicl-grow­
mc•nclpcl for th!' Ohio ing ; 1u1 1111al ilf'i gltt in­
\ ' a llP,I'. Is rnluah lt> 011 c·rc•<1sc• 3 ,5 ft. for first 
t hr nort l1c•rn prairies and IO I:; .1 rs. 

(' ,,.;1,; I, 111rc·. IIII Pl'I0r \\OOcl\\ork . 
l'rod11c·Psagn•at!'r a11101111t 
of f1wl for l i.:i, !'II pc·nocl 
of gro,,th than otlwr 
1 l"C'Ps. 

t hP sP111i,U' irl pla111~ of 1 Iw 
~l1rldlc· \\' p;,.t . 

2 

,\ ,soc-i at P Trpc•s 

Plant in mixturr only, 
with white r im, reel elm. 
hackherry, oak~ or ashes. 
If gi \'en a frw year, st art, 
may hr ('Olllhi1wcl ,,ith 
liarcl y c·at,Llpa, H11ss 1a11 
mullwrry. or_hlaC'k Ioc·u;,.I . 

Rrmarks 

\ 'aluable for general 
orna mt•n t al pla ll ting a !so' 

Hrc-omnwnclc•d for purr \ ' altiahh• 011 t1pla11c1' 
stancb. and 111 111h111rp ror ,,inclhrpaks and along 
,,ithsharh·-1•1ul11ri11go1Hrcl- c-anals and strP:1111s to 
woods, or i II moist si 111a- prot <'<'1 1 h1' land front 
tions\\it hwillcl\, . mPrflo,,. 



N amr and Lon1- / 
tion in Econom ic Valu e Whrre to Ph111t Growth 

Jesup ('oll ec- t ion 

Woori ll('avy, elasti<', 
~, roI1g, mode mt ely ctur­
ahl<', works ll' ell . Used 
for furniture, for rihs 

Slippery Elm of rn11ors and skiff's. for 

From t,h(' Ht. L ,L\V l'(•II ('(' 

t o Florida westward to 
North Dakota and K ,tn­
sas. DPvelops hrst i 11 
rich 111oi st soils of va llPys, 
hut hardy in dry sitc·s 
also. 

Transphwt 1 y r . old 
st'erlli11i.:s from nursery, 
spacini.: 4 ft . h,v 6 ft. 
H,tpi rl-i.:rowi ng: I ye,t r 
sf'('cllini.:s 10- J8 in . hii.:h . 

( lllnws /11/l'a ) sta,·Ps. hoops in sh1ck 
('0OprnigP, ~l<'igh run-

C'AS E (;, :3 11r rs: a lso for frncing 
an d fuel. 

White Elm 
( U lm11 s amaican") 

AS~;C,4 

Hackberry 
( Cell is Ol'Ci<l<-11/11/is ) 

C'A !it,;G,2 

Wood strong, tough 
and c·oa rsc-gra i nect, not 
rl11rahle, difli r ult to work. 
H r;ir t woocl li ght, hrown . 
Used in slark <'OO perai.:e, 
in shiph11il<ling, for floor­
ing, whPels, agri c- ultural 
i 111 plc•men ts. 

In deep, ferti le, wl· ll ­
drained so il , hut thrives 
also 111ulrr ad\f•rsP c·o 11 -
ditio11s. 

llP('Olll lll P I HIC'd Ps JH' C'i <I 1-
l y for t IH' Ohio \'a lley, 
for thP se rni ar id plains of 
th <' Middle W <'s l and for 
t hP 11ort hem prni ri rs. 

F airly rapid-gro,ving 
and long- li \'Pd . R <•ac- l1 Ps 
height of 5- 10 in . first 
yf'ar. Trn11sphu1t, from 
nursery wh(•ll sc•rcllini.:s 
1- 3 ~·rs . old, spaC'i ni.: 6 
fl. or less Parh "a.r . 

Hire at 111aturit y, lt ei i.:ht 
90- 100 ft., cli arn etn 3- 7 
ft. 

Wood elasti C', of mecli - R ec·ommended fo r ~eedlings grow 6- 12 in . 
um weight , hardn ess, and plains and prniri es from I ! st year. Trnnsph1nt two 
strength . Used for cheap Canad a to T C'xas . Wi 11 year old St'f'd lini.:s from 
furniture. May he used thri \'e in stN ilP soil 11urser,v, spac- i11 g 4 ft . IJ ~, 
as a subst itut e for <' Im wherr a lmost a 11 y othC'r 6 fl. 1\l at 11r<· i.:rowth 80 
a11cl white' ash : almost trePwou lddi e. [t.hii.:h,211.thkk. Tree 
N 111als hi t'kory for f11 el. I One of the hrst lrt'es li ves 150- 200 years. 

for the semh.rid phLi ns 
next th e Rocky l\lt s. 
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Associatt' Trees 

P11re st,111cl s recom -
mendecl . C:00<1 mi x turE·s 
c-an lJC' niadr wi th less 
shacl t'-r n<I u ring II a r cl -
woods ( whitP ash, g rf'PII 
ash, hard y eat,,1lp,L, \o('u sl 
or hlac·k ehPrry ) , or w ith 
the slcl\1 -gro\\ i 11g black 
,1a l11ut, Heot eh Pine ,UH i 
reel <·rcl,Lr, if l hr elm is 
pin n t eel aft r r the ot hC'rs 
ha vt' 5- 6 ,\'rs. st art. 

Hrc·o 111m C' 1Hlr cl for purr 

R emarks 

A more valuable tref' 
than white elm. B er,wsc• 
ll f ra picl grow l h S(' r VPS 
,1<' 11 as nurse tree for 
slcl\\ c•r-grO\\ i ni.: ~prcirs. 

V,tlu ahlc in shelt,er lielt s 
sta11cl s a lso in mi>: tun· I and for ornamrntal pla11t­
wi I h I he 11101'!' slta cl C'-C'll- i Ill{. 
cl II ri 11g 11 mp IP,, ashes, ,L1HI 
rf' cl oak or \\i tl1 ldac-k 
t' l1 rrr~' , hlack ,1 a 111111 . 
yl' llow poplar and IJa~s­
\\'0ocl . 

R ecomme ncl ecl for pure 
or mixed sta 11d s. 

Hhacle-e11rluri11g so can 
he nrncle a lower sto ry 
w itl1 colto11woocl, wa l-
11ui ancl ash, black locust, 
ho11<',v l0<·11st, or Osagr 
oningr. 

J,11 0,111 also as A111r n ­
(·,t11 r l111 and wa l f'r !'1111. 

Th r co rk t'\111, 
racemosci ) of Onla,ri o .ind 
Mi chi ga n prorl11ces wood 
mu c- h stronger and 
l1 e,iv irr, used i11 l>ricll{f' 
timhers ancl heavy agri­
cu ltu ra l implements. 

Ri va ls white elm for 
shade tree in the Miclclle 
W est. 

Goocl in rni x tur<' for 
w i11clbrraks . 



I 
Name and Loc·a-

t ion in 
.J esup Collec ti on 

Shagbark Hick­
ory 

(II icuria 0/'(/ /a ) 

ASIS 

European Larch 
(/,fll'il' ( llrOJ)/fil ) 

C'A-,F ~I 

Eronomic \' alt1P Where to Plant Growth 

W ood heavy, hard , R ec-o m mended for good I F airly ~low-grow ing, 
\"ery strong , t ough, fl ex i -

1 

soi l along th e Ohio and compar ing-with whiteoak. 
hie, but not durable. tributaries and on fertile Plant seed s in pE> rmanent 

sect for veh ic-les, agri - hillsides of the Appala- sit e because of difficu l ty 
cultun,I implements, axe chi an~. Does best in I of transplanting see<l lings 
and tool handles; most deep. rich. moi st soil ; (long tap root s). Spare 
valuablE' fuC'l; ~pro111s \1 ill not thri ve in hard 16 ft. by 6 ft . 
stcrve for barre l hoops I day or in sand. First yea r 's growth 6- 9 
and in basket making. in . Mature growth, 

hE>ight 120 ft., clhim eter 
4ft. 

W ood heavy, harcl . 
strong, a,nd flexiblP; \'C'l'Y 
d11rahle in ron t ac-t \1ith 
the ~oi I. 

Largel.v used in ship-
lJ111ld111g. Very \'a luahl 
for posts, poles anrl rail­
way li f's. 

R enew forest from 
stump sprouts. 

llec·ommended for com- I Transplant 2 y r . olcl 
merc- ia l planting in North- sE>ed l inr,s from nursery, 
astern, Centrnl and Lake spacing 4 ft . hy 6 ft. 

Htatrs, to Sou th D akota. ;\ l ost rapid-growing ron i -
111 Iowa. Arkansas and fl'r in Northeastern :-;tates. 
Nt-brask.t it is one of the Posts (3-5 in diam.) 
most promising of trees . grown in 9-16 years. 
ll 1-quires deep, well- , H E>ight at maturity 80-
clrainPd, moderat ely fer- LOO ft. , diam. 2- 3 ft. 
ti le soil. 
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A ~soc- iat e TrE>f'S H.enmrks 

Not shade-enduring. I W ood in great demand 
R ecommended for pure bringing high prices. 
st ands or mixed with If trees are grown for 
hemlock or maple, a nuts, space 20 ft. by 20 ft . 
lower story planted after Autumn fo liage bright 
the hiC'kory i swPll startPd . lt'mon ye llow . 

Demancls more lig-ht H eartwood usually yPl -
than 01 her ('Olli [PJ'S. Do I lowi sh wh i te, hut whc•ll 
not plant pme. Mi x with tree is grown in c-o ld ele­
c-hes tnut , whit e or green vated situation, hPart­
ash. whitP or sl ippery elm, woocl becomE-s rprldi sh 
Sc-o t C'h pine. red pine. hro\1 n ancl harder . 
white pine, Norwayspruc·e 
or reel cedar. A mi x ture 
of three or four of thes 
recommended . 



Name .11nc~ Loca- 1 
l io n 111 Economic- Value Whe re to Plant 

J es11p Collec tion 

Black Locust 
(Robinia pseudaca­

cia) 

CAS~~ 

Honey Locust 
(Gleclitsia lt ia­

can lhos) 

Af!F. C , 18 

Silver Maple 
(Acer sacchari-

11um ) 

CASE C. 12 

Very tough , elast ic a nd Recommended for a ny 
<111ra ble. Used for ribs soi l, excep t a wet heavy 

I of vesse ls, tree na ils, in - one , from the Atlanti c to 
sular shanks, and in t he Rocky Mts .. sout h of 
vehi cle construction . the 38th parallel. Es­
Equal to bur a nd white I pecially valuab le for semi­
oak for fu el. Locust posts arid plains of I< ansas, 
last 15-25 years un- Nebraska, Oklahoma, 

I 
treMf'<i. Texas, Colorado and New 

I 

Mexico, as well as for 
ir rigated lands in Utah, 

I W oori heavy, ha rd and 
stro ng, coarse-gra ined ; 
fa irly durab le. Used for 
f11 el, fe nce posts , and 
poles. 

I 
Most val11 ,1b le for 

hedges and windlire,1ks 
a nd for gf'nera l phinti ng 
in treeless regions. 

Wood li ght , not stron g 

I 
or du rab le. Works eas­
ily. Used for fl ooring, 
seats a nd cushion fram 
in cheap vehi cles, flooring, 
furn iture and excelsior. 

Pla ntatio ns worth most. 
for fu el. 

Ida ho. Oregon and W ash­
ington. 

Reco mmended for deep, 
moderately good soils in 
Iowa, Neb raska, Mi ssouri, 
Kansas, Oklahom a, Texas, 
Colorado a nd W yom ing. 
One of the ha rdi est trees 
for upland p lanting in 
semiar id regions of t he 
J\l idrlle West. 

Will grow anywhere in 
it s natural range th rou gh 
the eas tern ha lf of t he 
Un ited States where there 
are deep soils in moi st 
lowla nd s a nd ri ver bot­
toms. 

' rowth 

Tra nsplant 1 year old 
seed Ii ngs ( L-3 ft. high ), 
spacing 4 ft. by 6 ft .. (or 
3 ft. by 8 ft . in MiddlP 
West ) . Short-li ved bu t 
rapid-growing. Annual 
height growth 2-4 ft .. 
diam . ¼-½ in . for the fir~t 
25-30 years. H eight at 
maturi ty (50 y rs.) 80 ft. , 
d iam. 3 ft . 

Transplant 1- 2 y r. old 
seedlings. Very rapid-
g rowing. Grows 1- 2 ft. 
high firs t year. Annua l 
height growth , 1- 2 ft .. 
di am. !-½ in . Posts 
(3- 5 in . di a m .) g-rown in 
8-14 years; at mat.ur i ty 
height 75- 100 ft ., diam. 
2- 3 ft. 

Associa te 'frees 

--
Requires mu ch light. 

Plant pure, or increase the 
protec ti ve character of 
the stand by adding Rus­
sia n mulberry, Osage 
orange or grf'e n ash . 

Will not endure shade . 
Give a n uncl erstory of 
white elm, or mix with 
Osage orange, Russia n 
mu lberry and black locust. 

R emarks 

H ns bPe n grown with 
success in Californ ia. 

Autumn foliage pure 
yellow . 

R ecommended as street 
tree. Equaled i11 drought 
resisting power only by 
Russia n mulberry and 
Osage orange in the 
Middle West. 

Late in putting forth 
leaves. 

Autumn foliage pure 
yellow. 

Short-li ved a nd grows Somewhat shade-en- Good for shelter belts 
rapidly. Diameter in- during. Pla nt in pure a nd for park and street 
crease }-1 in . annuall y. s tand or mix with some trees though there are 
H eigh t at maturity 11 5 1sround shading species. better trees in every loca l-
ft., diam . 3- 5 ft. Trans- such as black walnut, it y. " 
plant 1 y r. old seedlings I catalpa , white ash , b lack Less hard y th ,1n cotton-
wh ich can be procured cherry or b lack hirch . wood or box elder. 
from nurserymen at very Autumn foli age yellow. 
low rate. Renew ~tancl 
by sprout method. 
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Na111 c, and Loe-a­
l ion in 

.TPs11p Collec-t ion 

Red Oak 
( {JIU' /'CU S rulm1 ) 

(' \" ,,: .J 

White Oak 
(0111 rrus o/lm l 

(' ,,.n: .J 

El·o 11011iil' Va l tH' 

Wood Il ea\',\', lmrd ,tnrl 
st ron g, C'Oarsp-gni i 11 ecl . 
mor!Pra tt·l.1· cl11n1h! (': not 

I 
so st rong or so clund,!e 
as wilitl' oak, hut more 
Pasily work€'<!. Used for 

I 

c·ahi 11PI II ork a11cl in I Prior 
fi 11 i sl 1. Not, cl 1sting 11i shecl J 

l'ro111 white oak i11 th e 
111 a rkPI s. 

W l1 .- r(' to Pl anl 

l tC"c·o111111P1HIPd for C'('0-

110111ic· planting on we ll ­
clrni,w d so ils of 111l'di11111 
qualit y or Pxhaust r cl by 
C' ll l t i vat ion, an,vw l1ere i 11 
th r Nortlt,·rn and l'tntral 
S1at(•s. 

\Voocl strong, IH,avy, Hrc·o 1111ne1Hled for art i-
l1arcl . 1011glt , C'losP-grainecl, fic-ial pl,inting in th e c•ast­
VN,I' clurahl r. Used in ern lmlf of the UnitPd 
ship hui lcling, lt ravy con - , Stairs: c•s pPc- i a ll ,v sue­
stru('lion work, ti ght ('C'SSfttl Oil th e lOwC' r slopPR 
cooprragP, veltic!Ps, farm . of th e· A IIPglt anies a11cl in 
implc·mrnts, ti es, posts lhP \' alley o f the Ohio. 
,LncJ pi l ing, as we l l as for I Ca n stand drought and 
i11tC'l'iorfi 11isll ,wcl eah ine1- eo lcl hut thri\'es hrs ton 
work. rich, moist. we ll-clrai 11ecl 

loa111 in prot ec t ed plal'es. 

Grow th 

(:rows 111orc· rapid ly 
tlnw a11 v ol her oak. 
T ra nsplant I y r . o ld 
srrcllings fro111 nursery or 
p l,rnt aC'o rns i 11 per m ~­
IIPnt sil l'. H eight a t 

111a111ri1 y 150 f1., di ,L11 1. 
,5 f'I . 

l t r new sta 1tcl from 
sl11mp sp rou t s. 

Hlow-growi ng, cl i a m -
t r r i n(' rease i 11 1 pn ,vnirs 

in th e forest 1 in .. in plan­
I al 1011s som e LIii Ill-( greatrr. 
II Pig llt al ma111rit y 60-
100 fl. , rli a111 . 2- 4 IL 
(grow n 11nc! Pr averag 
C'o nclilions) . 

Tra,nsp lan t I y r . o ld 
srrclli ngs from n11rsery, or 
plant acorns in shallow 
furro ws or holes in perm a­
nent sit e. Henew IJ ,v 
sprout 111ethocl for ti es or 
post s. 
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A sso!'i ,ttP 'l'r.-es 

C,t1111ot c· 1Hl 11rr sl!ad l• . 
Phu11 p11rp or witil slower­
gro11 i ng t re<·s suC' h as 
ot IH·r <mks, or sugar 
111,tp lC', w il il (• !:' ill l or 
whit e pi11r. I f p lanled 
in mixturC' ,1itl1 C' hest nut 
or ltiC'kory giv(• it a star! 
of 2- :l yea rs. 

! {PIila rks 

11 ,Y I rl':ll 11\PIII IH•(·011\t•~ 
more· va l 11a1J lr t lt a 11 ,1 ltitt· 
oak for ('l'OSS ties. 

Hrcl ,iak and sC'ar l f' I 
oak (Qiu r e us cue< i11er1 
/l t oenc·h ) are h ig h l y n ·c·-
0111mr1ulecl for IIM· a, 
SI reel I r t"t'S. 

/\u l tllllll foliage• l'!'cl , 

Wi ll not !' IHll1re shade Wood of gn·at ec-ono1n i C' 
and clot·s W!:' 11 p lanted I va l11e. a nd has IJl'P II so 
p11rr. i\l a,r he mixed gl'nerall y used that tl11 • 
w it It reel oak, shagbark su ppl y i s neiLrly exhaust Pel. 
hickory, 111oc•kf' rnut hi C' k - Va l 11 ,d1 lr slrrrt In-!'. 

ory, c·hes tn11I , IJlac·k wal- A11t111nn foliagP rrcl and 
11111. ye llow poplar , white r11sset 1Jro11 n . 
el.m, whit!' ash or while I 
p 11 1e. 



Name and Loca­
tion in 

Jps11p Collt>ction 

Osage Orange 
l 7'ox11/rm po1111-

Jtrum ) 

Af!E F, 20 

Jack Pine 
( Pi11us riit'or icolri ) 

C ,\SI, 0 

Red or Norway 
Pine 

( Pin us rts i110.~11 ) 

A-..J,; 

Ec·onomic \'al11r 

Wood IH'a ,. ,\' , I 011~'1, 
hard and ~trong. UsC'd 
for railway ties, mac·hin­
ery, wag"on felloP, , insular 
prns , tool handles. ;\lost 
va luah le for hC'di(<'s ,ind 
windbreak~. 

'.Vood light, soft and 
('0,U'Sl'-grai ll('d, fa i rl ,1 

strong lLnd fairly cl11rabil'. 
:ood for c·oars<' l11111hPr 

and posts and for t if's 
wlwn treated. 

Wood henvier, h11rclPr 
ancl s trong"er than ,, hitP 
pi m•. only modna t 1·1) 
d11rahle. Uspd for house 
l11mhrr and . ,, h<'n I reatt•d, 
for posts, ties and 1111ne 
j)rOJ)S. 

WhPrl' to Plant :ro\\th 

lt ec·ommrnded for ero- Crow serd ling~ or p11r-
11omic planting in tlH' C'liasP from 1111rse 1y111rn 
middle western statC's (S l to S3 pPr thousand ). 
from central Illinois Eq1rnls Hu ssian 1n11l -
so11th\\'ard and wPs tward herry in rate· of gro11th 
to rastrrn Colorado anrl I h11t falls i>Phi nd hlacl, 
New Mex iC'O. Will stand loc-ust. Post s (3 :; in . 
aridity, t hnefore espC'cia l­
ly valu a ble for phtnling 
on the st'miarid plains 
c•asl of the Rocky Mt s . 

l{!'('Offilll('IlrlE'd for north 
C'r11trnl States 11lwr<' so il 
is strr il <' or sa nel y h11t 
s11ppl1Nl II ith moisture 
not far bc•low the surface. 
\'ery harrl ~ . g-rowi ng w ith 
s11<·t·C's~ \\ hPrP fp11 other 
t rC'es wi II gro11. 

ltc·o111mended for eco­
nomic planting in north­
eastern part of the United 
8tates in situations suit­
able for II hi te pin<' . 

diam .) prod111·N I in 7 t J 
years . ll rii; l1t at 111 .it11r­
i1 ,v 60- 70 ft .. diam. 2 ft. 

llt·nC'w hy st 11mp 
spro11ts for posts or f11c·l. 

Short-tivPd and one of 
the most rnpirl-growing 
of t hr pines. Trnnspla II t 
sred lings 2 3 yrs. olcl, 
spacing -l ft . h.Y •t ft. 
ll eight at maturity 60-
00 fl., diam . 2 ft. 

Trnnsplant l\\l l'SN,Y-

gr0\\'11 ~C't'cilings II hen 3 
yrs. old, ~pnC'i ng 4 to 
ft. a part ntC'h II ay. 
Growth fairly raptcl. 
Attains !wight of 3,5 ft .. 
diam. of 6 in in 30 years . 
H e ight at maturity 00 

I fl., diam. 2- 3 ft. 
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,\ ssoc·iat P Tn•Ps Remarks 

EnrlurPs shade , th!'n'- Surpassed in harclinc•ss 
for<' C'an hr made• to oc·- only hy rl'rl C'Pdar . 
c·11p ,1· .i lo11 Pr story in ;1 j A l0-M'l'P Intl'! was 

1111'\!'d stand ,1i1h hlaC'k planlpd al Farhngton , 
waln11t, hlaC'k loC'rn,t, Kansas, in 1878. I n 1900 
IH>IW)' loc·11s1 or grrp11 :1slt . it yi<' lcl pcl a total \'alt11• of 

Not shade-end 111 i ng. 
l'l ,lllt ptll'C' or mix \\ith 
gn•p11 ash or ht1C'klwrry 
11 hic-h \\ 1!! 1101 ovc·rtop it. 

Light-clp111a11di11g. l' lant 
in p111·1· forrst or 
mixc•d ,\it h t rc•c•s of 
~!011 er 1!rO,\ I h. suc·h as 
chPstnut. n ·d oak. sugar 
maple· or E11ropra11 larc·h. 

S.524.04 pc•r ac·rP . Thr 
land t'Ould sC';ir<'r l.1· lrnn• 
i, ('(' 11 IISC'd to hring IH'tlc-r 
rd 11r11s. 

~01111·,\ hat 111fc•rior In 

rt•cl pi nc· and Io 11 !'st Pr11 
,vP llow pinc·. 

\' al11ah lP for II I llcl -

brc,ak~ . 

If plant r•d c·los!', d!'ars 
wrll of 1cm er hran('!1c•s 
1\i I ho11t Jll'lllllllg, ('0111-

pares \Ii I h \\ ('SI !'I'll ,\' Pi low 
JJI 11(' Ill c·lrn ra( ' l ('lbl l ( 'S of 
t hr\\ oocl . 



N,tm<' anti Loca­
tion in 

Jrs up Co llec·tion 
Economic Value Where to plant 

Wood 1<tro11g, el.!.sli r, I SC'olch pine thrives in 
c- lose-grainPd, works eas- ,1 dry atmosphere w lti c· lt 
il y; 1101 d11rnble in ron- fa<' l recommC'nds it for 

Scotch Pine j tac t wit h th e soil. w irl e pl ,inti_ng as a suhsti -
( P i nu~ sylvcstr is) Used a~ r11 <- I , for stavPs t 111 e ro r whit e p1 11 r. 

and head ing 111 c·oo pC' ra gP, H eC'ommr ndr d f o r 
, P box-board s rind grnern l 11ortheast r rn U 11 i t t' d 
M ils ('O nst ru c1 ion work; wlw 11 8tal es ,111 d espeC'i ,tlly for 

Western Yellow 
Pine 

(P inus pondcrosa) 

CAs1, P 

White Pine 
(P i nus slrobus) 

CAi; I~ p 

I 
treat ed, suit ab le for rai l- , th e prairi c> st atrs suC'h 
road I ies ,1ml mine ti111 - as N ebraska, Jow,1 ,111d 
hers. K ansas. 

Wood li ght, strong and E speciall y rec·ommell(l -
de11 sc• hut on ly modN-

1 

ed for p l,1nti11g in tl1 t' 
atc ly durahlr. U sed sandhill regions of wEc"st­
more ex t ensi ve ly than ern N ebraska and K ansas, 
any othrr wood or the ,11HI in th e wate rshN ls or 
R oc·ky M t. region for the llocky Mt s. and th e 
lumber , railway ti rs, Pacific Coast below 6000 
min e timbers and f11C'l. rt. elevat ion. 

W ood soft , li ght, 
st.raight -grai ned and eas-

1 

ily worked. Used i11 
nav,11 ,111d grneral co11-
st ruC't io11 wo rk hut now 
largt' l y supersPded by 
other woods because of it s 
scarcity . 

Second growth white 
pine i s used for box-
boards, pail staves, 
m atcht'& and woodc n-
ware. 

R ecommended for rco­
nomk planting on non­
;1gric·ull,ural h1ncls of N ew 
E ng land. Pennsy l v:wi a, 
N ew York. th r Lakt> 
States and th e higher 
slopes of t hr A ppala­
ch ians. Will thri ve 0 11 
dry sands or on mediu1n 
heavy ch1.v and loam soils. 

Growth 

Transplant from th 
nur~e ry w hen seedlings 
3 y rs. olcl (9- 12 in . high ), 
spari ng 4 o r 5 fl. each 
way. C:rowth foi rl y ra­
pid . 111 Euro pf' att a ins at 
m aturit y hr ight of 120 ft. , 
di.1111 . of 3- 5 ft . Yi elds 
minr li111br rs i11 30- 40 
y rs. 

A ssociate Trees R ema rlcs 

Lighl-clemanding. More intolerant of 
Pl ,1 111 pu rr, or mixed w ith I sl1 ade than a11 y of our 
trees tlmt g row more nati vet reescxceptaspen , 
slo wly or demand lf'ss birch and thl' larc·hcs. 
li ght . Com hi nations\\ ilh 
European l ,trrh , Norway 
spruce, white pine a11d 
red pi nr arc rreo111-
111 cndccl. 

Trnnspla11t nurse ry- l lerom111Pnclecl for pun' 
g rown seedli 11 gs. Th ey I sl ands. 

A hard ~• pin e, Pruluring 
111 a11 ,v kinds of soil ,ind 
c· linm l e. Th e wood i s the 
1110s\ valuahle of th;it pro­
cl11C·Pd in th C' Rocky Ml. 
rrgion . 

should be 2-3 y rs. o ld , 
having prrv iously hacl 
some root pru II i ng and 
trnnsph1nt i ng. Growl h 
fairl y rap id . H eight at 
matmit y 200 fl., diam. 
6 ft. 

Transplant 3 y r. old Pl,int pure or mixPd I E speci ally ref'ommr ncl -
seeclli11 gs from n11rsery w ith Lrres of slower eel for rpforesting 1hr 
(6- 9 in . high ) . Annual growth, or less li ght -de- aha,ndoned farm lands of 
cli,1,111. incrrase t - ¼ in . m ,111d ing, such as chrs t - N ew England. (Se" p. 59 ) 
J:-J cighl a t maturit y 150- 11111 , European larch , Whit e pinP trees may 
17,5 ft .. cli ,1111 . 3- 5 fl. Norway spruce , rc·cl oak li ve 250 years. 

Thin st;wd w lt r n 20- 30 ancl sugar m aplr . 
y rs. old . nox lio,uds pro-1 
ducecl i11 30- 40 y rs.: saw 
timber in 60-70 yrs. 
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Name anu L orn­
tion in 

J esup Collt>c-t ion 

Yellow Poplar or 
Tulip-Tree 

( 1,,riodcn<iron 
/t1/ipifa11 ) 

C \ l:!E A , 3 

Norway Spruce 
(/' ,rm LTN /.wr) 

('hLN 

Tamarack 
( /,mTr lancr mr ) 

C\,-,r,: N 

E c·ono 1111<· \ ' ali1E' 

Wood 11 .!{ht , soft, tough 
and or line· ti, x ture, but 
1101 strong: fa irly clur­
a hll' . Usi-d for hoxes, 
10.,s and \\Ood e n ware, 
\\ ago11 ho,i·s and c-a r­
riagi• liodl!•s, s lac-k staYes 
and h t>,H hng, s iding, 
panpling, int n ior finish, 
liad-.i111{ for ,·c· 1wn. \' a l-
11ahlr for \\ 0011 pulp. 

Wood li g ht, sof t a nd 
11011- n·s i11011 s: \\Orks \\ell 
and is farrl~ cl11rahle. 
l' ,1·d for 1·01ist r111·1 ion 
t 1111lwr, 111,•I a 11d \\ ootl 
p11lp. 

W ootl hard, C'OHS(•-

l{rn11wd hl.t· n·1I 1>111 E' h11t 
,t ronl{t•r and stiff Pr: 
d11rahl1• . l ',t•cl for posh, 
ti t·s, tl'l t•grn ph polE's, 
c·,UHH's, ;.pars a nd 111a Hls. 

WhNP to l'l a nt 

R N·ommendE'tl for 
plant in,:: 
K r nt uc-ky 
Carolinas, 
\ ' .tllPy of 

in T c• nnessE'r, 
,UH i wes te rn 
a lso In I he 

Ohio and it s 
triliu1 a ri e$. 

Y ,, llow poplar attains 
it s hl'Sl grO\\ th in cl Pe p , 
fertilP, \\ell-dnunrcl ~oil 
hadng a 1·011sta11t s upply 
of 111oi st 11n•. 

Will thri vP in a s hat­
lO\\ so il and dry l'linrntc·. 
Hc•<·O llllll E'11 d P< l for l h E' 
Northc•a~tPl'n and LakP 
~tatt·s. also for c· ut O\Pr 
land s of the North and 
for I hp nort hPrn prni rirs. 

\\'111 <' IHlurP c·oltl. \\Pl 

, i I lint 1011s. ll1 ·co111111t•nd-
1•d f•ir plant 111g t liroug hou1 
1 IH' nortlw rn sta tPs from 
the• ,\ tlantir• t<fthl' i\ l issis­
s ippi ( up to (• lt>\'Ution of 
·1000 ft. ). 

Crowt h 

Nursery-grown S<'Pd-
lings givE' h rs t r<'sult s, 
trans pl,111l f'd to JJ l' rllHUH'lll 
s it e \\ lwn t .,· r . old. 
\' OU ng l rc•Ps P IHi ll re s ha de•. 

Rapid-growing a 11 ti 
long-Ii \'Pel (300 ,\ rs). I :2 
ft. is t lw annual grcl\\ th 
for firs t 40 50 yrs. 

Trans pla nt sf'1•dli11gs 
:2- 3 y rs. old, i\ l orc· rapicl­
gro\li 11 1{ I ha II Ila Ii\{' 
S J)l'll('t', II Pigh t al lllalllr­
it y 80 100 ft . , rl1a111 Pt1·r 
2 3 ft . 

:ro\\ sP(•dlings Ill 

nursrry h1--cls. t ra11,pla111 
\\ lw n th<·., arc· :2 :l ., t·iirs 
old . llapirl-gro\\1111{. 4:, 
fee t !wight grcl\\th in :lO 
yl'ars. 
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Assoc-mt!' Tret•s 

\Viii no t e ndure s li a rl <' 
a nrl not s tron g enough to 
IJP p lant!'d pure. C'o111 -
hi1w with s l0\\-g"l'0\1 ing 
l rt>es (or gi\·r th e· popla r 
a rl'\\' yi,a rs -ta rt l , \\ 11 h 
\1h1tP pin t' or Nor\\a_Y 
~fll'llC't' or \1ith a ,lrndP­
.-11duri11/' harch, ood . 

l' lll'I' s tand s r!'('0lll -
111.- 111h·d : or 111i x \1ith 
\\111 t I' or rt•d pi lit', \ II t Ii 
l•:11ropn111 larl'h or !'lw,1 -
11111 . 

l'l a11 1 pun•, or 1111 ,._.,,1 

\lith ,ugar maplt· 01 n ·d 
oak or \\ 1 I h s pnrc·t·, ha l­
~11 111 f11 , or \\hltl· p1111•. 

ll1 •marl-.s 

Oft t·n us<·d "here for ­
nwrly \\ hill· pint' sE'l'\' t'd. 

" Whrt r" poplar of til t> 
lumhc·r nrarkl'I is tlw 
wood of t rc·t•s gl'O\\ n on 
tlry gra\1'11.\' sc>1 l. ll ighly 
rt•c·o1111111·111lt'tl for shadt• 
an d orna 111, •11 t . 

.\ 1111111111 folral{.- pun· 
. I Pllc1\\. 

:-,;(•l'\(•s a-.. H !-illh•H itutt· 

for \1 l111, · Jllllt' . E,l!:•11-
s1n· l.1· lht·d a, a n orna-
11u•111al tn·1·. 

Tiu· n ·tl t a111an1<·k of 
I ht• markt t 1s t lu · \\ oorl 
of I rt•t•s gr0\\ 11 on ('Old 
1111fl1\orahlt· , 11 1·,. 



N 11m e and Loc-a­
t i on in 

J es11p CollE'C't ion 

Black Walnut 
( ./ ll!II" 11 s 11 i11ra ) 

ASE G . 7-8 

White Willow 
!Sa l ir all,u) 

CMu;; f, 

E conomic \ 'a li 1f' 

W oocl I 1fa 1·.r, hard. 
stro 11g; wo rks we ll and 
tak Ps a good p ol i sh ; d11r­
ah lr. UsPd J'o r f'11r11iturP, 
<·.thin l:' t work ,.i1d int l:'l' i ­
or fi11isli es peC' i a ll y i11 
c·hur(' l1 rs ; ' for g u11 l0C'ks, 
tool hand IC's , c·,L1'l'i,1gp 
liulis; ~Oll1Pw h,tl in ship 
huilding. 

W ood snft, li ght , fl rx­
ihle fairl y strnng and 
<lu ra lde. Usecl in slack 
c·oo1wrage; fo r charcoal 
11 secl in gun powder 
manufitc turP; fo r cri ck et 
and baseball bat s; for 
fuPJ w l1 erE' woort i s sca re€'. 
Willow po,t s a ncl pol es 
l,1~t. only 4- 7 y;,ar~ u11IPss 
trra t ed . 

WhNr to Plant 

One o r t ilP 111 , ,~t n1ll1-
ab le of North A111 eri ca11 
trees for pla11ti11g in the 
t'ert i le va Ile vs or t hr Ohio 
iwd Mi ssissippi and in th e 
lio t t o111l,wcl s o f North 
a,ncl Sou t ii Ca,roli na, 
Georgia. T cn11cR~Pe, J{en ­
t uck y, Mi ssouri, Pas t ern 
N ebraska , K ,1ns:i s and 
Oklahoma,. 

Whit e w illow has 
pro1·€'cl Sll ('C'l:'SS flll fo r ('('0-

norni c- plantin!! in ric l1 
sanely l oam through the 
northr rn sta tes south to 
Virgini a, anrt west to 
K ansas and t Il e D akotas. 
E speci a ll .v r ecommended 
for tile Ohio Valle:v ,1nd 
th e Nori il er11 prairi es . 

C:row th 

T ransplant l y r . o ld 
SL'E'dlings from nursery; 
110 11e hut nursery m eth od 
s11re. Gro w t,11 fairl y 
rapid ; 12- 14 in . first yc•,n ; 
post si ze i II l 0- 12 y rs. 
saw timber in 40- 60 ,v rs; 
May have ,L 111111 (1, l di ,t11l P­
t er incrf ase of l in . HP,trs 
frnit in J 2- 1 4 yrs. 

l'l a11t ('l llti ll!.!f:. spac- ing 
2 or 3 fl . h y 8 ft. 

H.itt e f g ro wth d E' pends 
on sit e. ll fl'P r as g reM as 
that o co ttonwoo(l. In 
l ow lands, annual heigh t 
growt h 3 ft ., diam . 1 in . ; 
on uplands hr i ght growt,h 
L½ to 2 ft. , diam.½ to 1 i n. 
llPnew stand from 
st ump sprout s. 

8 1 

Assoriat,r T rees 

Not sil adr - encl u ri 11g. 
Aft er t l1e t rE'es ilavr 2- 3 
y I'S, st art.' IIIHlerpl ,Lllt 
w ith il arrl y cat a lp,l , l i a('k­
her ry. OsagE' oninge or 
i>ox Pld f'I', silarl P-en rluri11g 
trees w hi c- h c·a11 he c·ut out 
in 20- 2!\ yea,rs le,L\ i Ilg t IH· 
wa lnut to rnaturf' for saw 
timhr r . 

R eco mmend r rl for 
plant ing pure o r in mi x­
ture w ith co ttonwoocl. 
B est ad ap t ed for holding 
soil a long st ream s (not 
along canals or irrigation 
cl i tchE's bt'ca 11 se the roots 
grow i nto the wat E' r ) . 

1lP11mrk~ 

Jll ,tC'k 11,linu t saw logs 
are ex port f rl to E11ropr, 
th e i>Ps t IJ ri 11gi Ilg \'P l'_\' 
largP J' (•LI IJ'IIS, 

Aul lllllll to liagr i, ri g ilt 
lemon ye lloll' . 

l tee:on1mt'nrled for 
wi11dbre<1k s. Willow 
produ ces • 2- 3 co r(ls of 
fi rewood per acre an­
nually l on bottom lands. 

Autumn folinge ye llow. 



A .1TERI ,LY JH ', "ECJT CCI DE J,,EA FLET, ' 

ARRANGEMENT , SELECTION AND CARE OF LAWN AND 

STREET TREES 

W 11 E); . pl anting tree~ abo ut the home, a rrangemen t and ·el ·ti on 
mu ·t b ·on ·id red from oth r t han the ·onomi · ·tandp int. 
F or insta n ·e, inst ad of sca tte rin~ t re s over th lawn and 

o-rcnmds, it is b tt r to m as. them on two or three : id es of th buildin o- a · 
a l'rame for a pic:t ur , leaYing op n pa(' ('C'nt ra lly . In this, d n e ff ct · 
may b produ · d by filling in a lowe r ~to ry " ·ith shade-enduring tre . r 
h rub.· . u ·h a. be ·h a afras, logwood , witchhazc l, tupelo hornb am and 

b irch. 'on ider th \' i \\' and plant no ta ll t rees in po. ition to obscur it. 
If th e oTound · a re la rg , li tt le mi. tak ' ·an be 1n ad if th pictur CJU t' 

effect of natu ral fo re ·tat ion a r fo llo\\'ed ; that is, if a brook passe: throu O'h 
the lawn droop ,Yillo" · OY r it, r if there i · a m,tll lake fill a 1 oin t of land 
" ·ith them. If th re i a ro ·ky lop mak it beautiful \,·ith heml ock and 
b C'h . G roup b ir ·h : . o that th ·" will b set off by a ba ·kground ol' d ark 
t re t runk or of \"ero-reen. (Fig .. '5-1-); pl an t th low oTotmd-junip r in 

OJ en tr t ·he ·. Lombardy poplar add a ·om entional t uch to th s · n ; 
loC'u t di ·tract from th f rm a l. An o ·ca. i na l isolat cl t re may be 

fl'e ti ve; oak , Im ·, beeches, maples and m any oth r: make luxuri ant 
OTO\\·th when tandin o· a lon (Fio· . . j .3) . Add ome en•roT n. in a ll a rti ti 

planting if only fo r th effe ·t in winte r. (Front ispi ·e. ) 

Pl an t many t rees in cit i s. Th y not only gi\· moi t ur and coolne · 
to the a ir but a l o actua lly make it more fit to breath b,\· ta king out it · 
a rbon di xi I and in -rea ing it ' ·uppl y f xyge n ( e Fig. 17, p . :..0). 

Tr e in congested ·ity n ighborh oocl s tend dir ·t ly to dim ind1 th urn -

rn r d ath rat amon1; children . 
In plan ting a long city st re ts th ·01wcn tiona l l'O\\. mu~t be fo ll ow d ; 

I u t on ·oun try roads a more nat ural arra ngement should I r ·rn il , group · of 
trees a lt m at ing with . pa· s I l' t pen fo r dista nt Yiew ·. ;1lass tall un­
lo,·in o· tr es " ·ith lo\\·cr had e-cnduring t ree. or with shru bs, a nd in pla · · 
a ll ow ,Yild grape an I hru bby bi tt rs\,. t to acid their a rti~t ic· pres n · . 
" 'hy co n,· n tiona li z ·oun t ry road way.-,? on fo rrni ty to th c·om· ntiona l 
111 11 . t x is t in mo t that oTeets ur y , - in city ·treets, in ag ri ·ultura l fi Id. , 
in tree pla ntat ions. country roachYay m ay b ord rly and y t h aY a 
natu ra l a rrangem nt of t re sand lu ubs, which will h aY th ad n rnt aO' a l o 
or makin o- the pla ·ea m re attra ·t iY r nd zrn u. fo r our n a.t iY bird ·. 



FIG . 64. DECORATIVE BIRCHES 3 

On thee tate of the late ::-.Iorri · K . J e up, Lenox, :.\Ia achusetts. Plan t birches so that 
they are e t off by the dark trunk of other tree or by enrgreens 



-

.1.\//rnH' .1 X J/l '. 'EC.\/ OCJ DE LE. I Ff.,ETS 

For tr et planting, deep-root I tr e. , like . ugar or . ·onrny map! , 

liquidambar or tup lo ar be t. Th y 11ft' r l a . t from ha,·ing their root 

c:oY r d by th so lid ·ub tanc of \\·alk: and roaclb els. ' hoi ·e . hould 

!'all mor · oft n on ak:-; for ·it_, :,tre b; the,\" take long r to attain larg :-.ize, 

but th rr: ult pay.-; for the \\'aiting. . 'ih·er map! i:-; often u.- cl, but lik the 

box Id r is frngil in :-.to rm :-; and is .-,hort- liY cl. 'onw of th I r t trre. for 

broad thorou o·hfan•s in th ea:,t rn · nited . 'tate: are .·\.merican elm, tulip­

tr , tup lo or pepperidge, honey locust, syca more : ugar map!· and sea , I< r 

oa k. Tupel and :-;ca rl et oak in autumn are particular!~· atrra ·ti,·e I e­

cau. of their brilliant r cl foliacre. .-\. ·iati · tr es mu ·h u: cl for st rEt t . 

and lawns a re ginkgo, hor:e ·h ·tnut, ailanthu · and th magnolia · . Tl<." 

ar ,,·orth th attention th yr iY , xc pt th ai lan thus, which, ho"·enr, 

has th ach·antage of gro\\·ing under extremely ach· ·r ·e ·oncliti ns. 

Y · r_r often a sort of car can be o· in•n to s hade and st rrct trees im­

pos ibl in the for st and und er th e conditions 0f conomic- for 'st ry. They 

·an be kept in good hea lth, pruned, kept wholly free from inse<"h, suppli ed 

with fert ilizer and " ·ith the proper amount of water, and e,· ' 11 artifi ·ially 

tr no-th necl. In prnninp;, it is b :t to r lllOH' not only dead hrnnch : but 

also li,·ing ones to s uc·h a n extent that ther \\·ill be I ft SJ ac-e for th s uitabl e 

d 1·elopmcnt of tho:-;e r maining. In remoYing a branc-h, ·ut tlo. to the 

trunk so that th bark c-an <>To,,· oYer th ,,·otrnd quic-kly, pren nting th , 

· mm nte m nt of a taY it_,· through the d e('ay of a :-; tub. Cut through the 

hark below a nd at th .- ides first ·o that the r ,,·ill b • no unn 'c·e-,-,a ry :trip­

pin o- off of bark " ·hen th brnnc-h fall s. Ir trees arc artific·ia ll _,· ,,·atered, amid 

keepin o· th <>Tound c-ontinuall_,. ,,·e t, but let it dry out het,Yeen timr-,. " ' hen 

root. · ar :urrou nd d by water, oxygen ca nnot reac-h them, and if this ·ondi­

tion continue:, th trees di from th ir inability to breath' . .\ met hod ha-. 
a ri.-en in ''tr . uro-e rr " b,· ,Yhi ·h ho\lo,,· tree-trunks are fill Pd with c-ement , 

I" • • 

a ll d a.cl " ·o d b ing- fir . .;t cut out and the c·a,·ity <"Oilted " ·ith anti.;eptic-. 

The r is nod ubt that th e proce: · 11u1_,· I ngth Pn th e li fe of a tree ten: or 

sco r : of year.-, . .\fany g reat e lms, the pride of ' onc·ord, .\Ias. w·hus •t h , ar 

intrres tirw example · of :-.uc·h tr atment. 



FIG 65. TULIP-TR E E IN N E W YORK BOTANICAL GARDENS 5 

i\Iany tree make luxuriant grmYth when tanding alone. The largest tulir-trces 
kno1rnhawmea.ured 190 ft. in he ight andlO rt. in diameter. Thi . pecie · cannt 
enclur~ shade and in the forest prune. it e lf of ·ide branchc. . Forestry H all, Ca. e A, 3 



APPE:\DTX f. 

IIO'\\. T RE OC:~IZE FE \\' EA., 'TER~ BRO.\ ! LE.\.F TREJ•,~ I\' 
\\ '] STER . 

AnTtFr rAL KEY T nrn Tw1 : . 

A. T"·ia::s " ·ith altrrnatc buds 
B. Twia - with dark bark. 

. ::\I re or l •. lcnclrr and n xibk·: . I l p. 6 to !Jl. 
·c. l\Iorc r I "S ;;tout and stiff: ............... . I [ pp . 91 to \J:3. 

BB. Twig: " ·ith liaht hark. 
'. ;,for or Irs - slend rand fl xihlr: 

· '. ::\lore or l stout and stiff: . 
AA . Twia,; with oppo -itC' bud . 

B. \\'ith dark bark: . ......... . . 
BH. \Yith light hark: .. . ...... . 

I. B cN·h, Chcst1111t, Wild 'htrry , !3irth, 
, 1/dcr, E/111, Li11dcn r11ul Locust: Trrrs 1Clwsc 
slender and ffe.rible t1uiqs ha iY' altenwte buds 
ancl dark bark. Th t\\'igs or these trees r -
embl on a noth r ·lo. ely and are mor 

difficu lt of r ·ognition than all other:. 
l. Beech (Fag us rrn1rrica 11a .'wcet) . Bee ·h 

twio· ar known by th ir unu. ually long and 
l nd r, pointed buds \\'hich haw man:· owr­

lapping ale:-, (Fig. ru). Th t\Yigs ar :-i rnooth 
and r ddi;.,h bro\Yn, and are b nt at th poinh 
of attac:hrncn t of the buds. Th ' tree is r ·og­
n ized a l:,o by the clean and :, mooth g ray bark 
or th trunk. 

·> Chestnut (C'os/011£•r1 rfr11totr1 Borkh.) . 
' he. (nut (\\·igs of re· nt gro \\·th haYe :,(rnng 

ridges xtrnding dowmrnrd from the I af s ·ars 
(Fig. :j7) . The round cl buds ar light brown, 
has fe\\· sca les and ex t nd from th e t,Yig at an 
ano-1 of om what !es. than -:1-.)0

. Th l ark of 
th t\Yi<>'s and young shoot , is : mooth and : hin­

ing. Th bark of th t runk is ·oar ·e ly r idg ' l 
I no·thwis . 

Wild Cherry or Black Cherry (J>ru,rns 
serotina Ehrh.) . 1'h . "\Yild ' herry ha: rigid­
I kin o- km: " ·hich ar fl xibl ,\·h n bent but 
which break " ·hen b nt -harp ly . Th -mall 
caly and point d bud · htw th ' stem cl seh-. 

I If pp. 9;3 lo \l.i . 
I\' PI . 9.- to ff,. 

,. 
pp. 9, t !), ' 

. \'I pp 9X t ()!) 

FIG. 66. BEECH TWIG 

Known by its sl Jl(1 rand 
p int d br \\' ll bud · 
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The broken twig ha Ye a peculiarl/pungent, bitter flarnr 
and odor. The bark of the trunk i reddi h brown and 
smooth wh n the tr e i 

FIG. 67 . CHESTNUT 

TWIG 

Tll'igs of rcrc nt 
gro,\'th ha ,·e I idges 
exte nding clo1rn­
warcl from the leaf 

young, but scale off in thin 
fragment a the tree be­
come older. Th bark 
re emble~ that of the black 
birch but can be distin­
gui hed from it by the 
pre ence of con picuou 
!entice! (breathing struct­
ure ) . 

4. American Gray 
Birch (B etnla pop11lifolia 
Marsh) . The twig of the 
gray birch ar lender and 
fl exible. 1'hey are very 
tough. The ne\\· twigs are 
rough to the touch. The 
buds extend at an angle 
s mewhat less than 45° and 
the tw ig are bent " ·here 
the buds are attached (Fig. 
5 ) . The grn_Y l irc.:h is 
characterized b_Y its sprout 
gro \\·th, that is, it seem 
to ha.Ye se1·era l t runks 
\\·hi ·h sta rt out ·lose to-

cars gether at the ground or 
near it (Fig. 5'.J) . This 

birch grm1·s in wry poor :oil , and " ·e a ociate it 
with ·crub oak , surnachs, barberries, red cedar 
and other low tree _a nd shrubs bo rclerino· 
forest and oc ·upying waste land. The " ·hite 
bark of the t ree i chalky to the to uch; it doe 
not peel from the trunk but remains srn outh a 
the tree grow old. There are conspicuous 
triangles of dark color on the trunk bPlow the 
point of in ertion of the branche.-;. 

Canoe, P aper or \\'hite Bi rc h (Betnlci 
papyri/era M arsh) an be distinguished 

FIG, 58. GRAY BIRCH 

Gray:Bi rch twigs are rough 
to the touch and a re bent at 
the point..:; where t he bud 
grow. Rigid, staminate cat­
kin show their winter condi­
t ion 
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_FIG 69. GRAY BIRCH IN WINTER 

from the gra_, hir('h by the' fa('t that the 

white shining hark of th• trunk c·ontinua1ly 
-.plit into thin layC'r and i fra.n•d in th 
"·ind. Tht• whitr hi rc-h grnws to gr at. iz •. 

Bla('k BirC'h (Bd11/a lr•11tr1 L. ) has twig. 
of golden bro,Yn c:olor and arn111atic: Aa rnr 

FIG. 60. YELLOW BIRCH 

Th hark may he frayC'cl into a tang!' of riblion · 

differin1r from those' of the unn· hirC'h in ,.., ' . 
being brittle in-.tra<l of tough. Th · tree 
can he di tinguislwd al-.o b.'" the bark of 
the tntnk, whiC'h is likrly to be smooth 
and reddish hnl\rn lik that of the cherr,Y, 
but laC'ks th· horizontal lenticels of th 
eherry; it n ,· r frays into trip wh n old. 
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FIG . 6 1. W H ITE ELM TWIGS 

ome result of a gray quirrel ' · pruning. H e bit off t he twigs and ate t he flower 
bud . In t he pring t he tree eemed in a full leaf a it neighbor 

FIG . 62. BASSWOOD 

mooth and bro ,,·n 
bYigs 1Yith fat reddi h 
bro,,·n bud 

Yell ow Birch (B etulct lnteri Michx. ). The 
t\\' igs of yellow birch are le s aromatic than 
tho.·e of black birch. The bud are harp­
pointed, light che tnut brown and about one­
fourth inch long. The bark i yello\\· and 
eparates into th in piece (Fig. GO) . 

5. American or White Elm (Ulm llsmnericana L.) . 
The twigs of the ,Yhite elm (Fig. 61) are diffi cult of 
recoo·nit ion. The.'' are ·mooth and dark-colored, 
almo t lackino· ·the \\·hite . pot so conspicuou on 
many t\\'io·s . Th mall brown buds are caly and 
pointed. T'he alternate branche are o· iYen off at 
right and left in a horizontal plane, are about equal 
in length, and, although they are not quite at right 
angles and not oppo ite like those of red JUaple, 
neYerthe!e sat first glance they o·ive the appearance 
of a miniature telegraph pole with cro · -bars; sprays 
of this character are con picuou near the top of the 
tree. T'he " ·hite elm i ea ily recognized in \\'inter 
by the rnse hape of the tree and the delicacy of the 
pray. 

Slipper:· E lm (Ulnws fulva 1\li ·hx.) can be 
d i ·t ingui hed from the " ·hite Im by the large 
ize and downy character of it buds and by 

it mucilaginous inner bark. 
6. Linden or Basswood (Tilia mnericanci L.) . 
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'lhe t,,·iJ; ar ·mooth and bro,rn not con.picuously dotted ,,·ith ,,·hite. 

Th fat red li:h brcnrn burls ha,· fe\\' s('ale:-s and 1 roje ·t from th . t m at 

an angle of -:15°. Th t rminal bt1d is often la ·king. The t\\'ig., may . ho\\' 
the bending at th points of attad11nent of bud.., a-; in the crray hrc:h (Fig. 
(i:?) . The lark on the trunk is dark and furro\\' d. The ha. : ,mod ·prout 

, J\. 
, . \. 

' Stami;;_cite 
Flowers 

--Leaf 
Bud 

J 
FIG . 63. TWIGS OF SMOOTH ALDER 

Th ·, bud ar ,._( , 111111 d . The drawino- bo\\s 
a bo th<' \\inte r c·ondition o f "Ltininate and pistil­
lat ft o11 1,-, 

out l nd er bran ·h clir • ·tly from th trunk . 

7. Common Alder (. I/nus rugosa pr ng.). 
Th brittl twicrs ar o-rayi ·h bro\\·n and 

smooth ,,·ith s ·attered li o·ht . p t ·. .\.11 r 

can b kno"·n by the fa t that th ·mooth 
ond bud · ar on : hort ·t ms or t heir o\\·11. 

Th bud · proj t at an ano-le or 4 :)0 or I'." 
(Ficr. (i:3) . Thi · al I r and th mor north-

FIG . 64 . WHITE HICKORY TWIG ' 

Th tC'rminal bud i.., alwa~·s 
lar ,-l. Tou)!;h . ,-,mooth twicr-, 
howin<T con.,pic-uous I nti · j., 
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ern pecie", ~pecklej Ald r (. l lnus i 11cw1a 

W illd.) , gro,Y along brooks and about 
mar h e . The t\\·ig of the latter ·an be 
di tingui hed from tho e of th form er b_,. 
their d ,rn:· appearance and by the large 
number of light- olored lent i ·els ,,·hich o·iye 
the nam " pe ·k led " to the pec ie, . These 
alder eldom reach a heio·ht of mor than 
t\,· 1'·e to fou rtec n f e t. 

. Common Locust (Robinia p:seuclacacir1 

L .) . The recognition of locu 1: twig pre­
ent no difficulty. The t\\' ig are lender, 
mooth and brown, ridged 1 ngtlrn·i.'e an I 

fu rni hed ,Yith pair of thorn . Between the 
incliYi cl ual thorn of each pair i · a bud almo~t 
h idden in the center of a leaf car : each leaf 
tem of the locu t i hollow at it~ base and 

fit owr a bud, o that no buds , re Yi"ible 
unt il the lea Ye· ha Ye fallen. T he bark of the 
tre is rough and furrowed. 

II. 1-Iidwy ancl Oak: T rees 1.cith 11wre 

or le s stoiit ancl st~U· twigs lwi•i119 alternate 
bucls and dark bark. 

1. Mockernut or White Hickcry (Hi­
corirt alba Britt.) . This hicko1T c:an be 
recognized by the large bud \Yhi h are ha.rd 
and round ,,·ith fe" · dom1y brown scale.· . 
The term inal bud i ak a ,· large t; the 
lateral bud extend at an angle of 45° or 
more (Fig. 6--!) . The to ugh t \\·igs are moo th 
and reddi -h brom1, and ha,·e ·on ·picuou 
\\·bi te len ticeL . The older t \\'ig are dark 
gray. The mockernut hi ·kory i a large 
tree with bark howing wayy £urro\\' . 

hagbark Hickory (I-licoria ovata 
Britt.) ha bud ,Y ith dark cale . 
The bark on the trunk "shag " off 
\Yhen old . 

P io-nut Hickory (H icoria glabra 
Britt.) has twig that are mooth and 
o-reen i h bro,yn · th ,. ma,· be ome-
b ' ., ~ 

what angled. 
2. White Oak (Quercus alba L .) can 

FIG . 66. OAK BUD S 

Braided in appearance d u 
to the a rrangement of t he cale . 
whi te oak bud are rounded; 
black oak, pointed. 
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he li-tingui,h ·cl by its ro11nd d bud , \\'hi ·h haw a 
braid d app aranc:e giYen b_v the many c-lo ly 0Ye1fap­
ping ·cal s (Fig. G.j, t ". ig at lf'ft ) . Lateral bud ar 
·nnwl d about the terminal bud, proclu ·in<r a clu t r. 
Th leaf s ·ars proj ·t from th t\\'ig. The 1,a,·c·, \\ hi ·h 
haYc round 'cl lobe , a.r likely to remain lm th tr 
throu<rhout the \\'int •r. Th ' ,,. et ac-orn.· ar in 

hallow, rou<rh ·ups. The hark on the trnnk of th 
tr i.· light-c·olor cl and rough. 

FIG. 66. BUTTON-

WOOD TWIG 

Conic·al hrcrn n 
buds are in th 
· nt N -.. or the I af 

FIG 67 THE TRUNK OF A YOUNG BUTTON • 
WOOD TREE 

Bl w·k O ak (Qurrcus /'('!11ti11(( L11n. ) . The lar,re hud (Fig. (i.j, 

t\\ i,J: a ' right) arc sharp-point cl and '-<)Ille\\ har <lo\\'n.,. 'l h t\\'icr.· 
ar smooth and haY ' a, bitter tasl('. The "hitt ·r '' acorn-, ar ' in cl p 
cup:-. The hark on the trnnk i-., dark in C'olor. '· Oak apple. " ar 
found on hlac-1,_ oak-,. 

Th • \\ hit ' oak, -..\\·amp \Yh ite oak, dw-,tnut oak, po t oak and om 
other , ar • "hite oaks, rcC'ognized hy the light bark of tlwir trnnk · and 
the rnunded lobe of th ·ir leaw . Tlw,· ar · difficu lt of di . tin ·tion 
from on• anothN in th ir \\ inter C'ondition. 
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Th black oak, carlet oak, red oak, scrub oak and a few other ,, 
are black oak known by the dark bark of their trunk and by the 
pointed lobes of their leases. 1 hey a lso are di tingui ·hed from one 
another \\·ith diffi culty in "·inter. 

III. W illow Poplar, Buttomcood: Trees ichose light-colorecl twigs li ai'e 
alternate bucls ancl are more or le. ·s slender 

~- Jl 
\\ \ 

l1I/ 
!\\, 

. i \ 

FIG. 68. BUTTERNUT TWIG 

'how leaf bud. only. Th 
lateral leaf bud are stemm d 

(l/Ul fle:riule. 
l. White Willow or Golden Osier 

( alix alba rnr. viteflina ). The twig. of 
this willow are light ye ll ow in color, 
·mooth, touo·h, and very fl exible. The 
po inted buds hug the tem; each is coYe red 
by a single scale in the form of a peaked 
cap " ·hich may look a. though mpty at 

FIG . 69 . BUTTERNUT TWIGS 

Sho"·ing ~taminate flm·,er bud 
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FIG . 70 BLACK WALNUT 

Lraf and Aowr r 
bud. . The lraf ·c-ar · 
lac·k the do11 ny ri<lg 
<·011--pic·uou-.. in lnirtr ·­
nut 

th top. Thi " -.. 
t re , natural­
iz d from Eu-
J'O]) h Yt'IT 

common along 
tr am-. and 

111ar. he-.,. The 
111a1w nati ,·e 
Y ,l I' i e l i e s O f 
willow are 
difficult of re ·­
<)O'nition e,·en 
"hen the,· hase 
flow r . or 

I a'" 
') Amer~-

can Aspen 
(Pnpulus trem-
11/rrirfrs :\Jic-11:x .. 

--Bark 

--Wood 

-Chambered 
Pith 

FIG 71 BUTTERNUT TWIG 

Longitudinal srction to ·h w the 
chambcrc I pith 

The twigs of the .\ nwric;an a p n ar gre ni-,h <l'ra,:'· 
n,ncl . m oth. Th point •d buds ar long and <:oYer cl 
,,·ith glo::,,·, gummy . c-a.le-,. The tr i-, ,t -;mall on 
"·ith 11100th gr eni h gray bark. 

L ar..:, -toothed .\ pen (P()p11l11.· yra11didc•11tatu 
::.\Iichx.) ha th . ame . mouth 1rr •eni-,h crni,· bark 

I:"' • 

as ha-. th .\ m ric·an a p n, but i ,t tr of 
mailer 1zc. ] h pointed hud-., are downy 

in ·t ad of . mooth and they ext ncl at right angles 
from the t,Yig. 

Bal am Popla1 (]>op11l11s lm/.w11111jc·m L.) ean 
b r ·c)O'nJZ cl by ih (•oar-,e, ridged twig-. and by the large -.ti ·ky bu I 
which ha,· an unu ·uall,r sweet odor. 

Sycamore, Plane-tree , or But tonwood (J>tr,t111111s occirfr11trt!is L.) . The 
li,rht-<:olored smooth t"·ig a,re rigid in appearnn · . Tlw conic-al brown 
bud arc in th · ·nter:, of the lraf <:ar", being formed "ithin the hollow 
ba. es of st m. and not . he)\\ ing until th lea,· .., fall (Fig. (i(i ) . Th out r 
I oard-lik :-,c-al' c·oY r.., light-brown :-.ilk_,· -.c-al of gr at beauty. The 
tr e ·an b known by t it bark whic-h c·om ,.., off in plat,..,, leaYing . 11100th 
gr n or whit . poh (Fig. 07) . The balls of frnit hang on the tr all 
wint r. 
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~~, 

--;yd 
Year 

---2nd 

Year 

----Growth 
ojthe 

J 5tYear 

FIG. 72 . GROWT H OF THE S MOOTH SU MACH 

Recogniz cl in \\'in te r by mean of it. tapering t \\'ig 
with t heir dead end. 

95 

l \ ,. B u t t e r n it t , 
it11wch, Poison u-

mach, .lilanthits, as cc­
f ras, Sweet Gum: Trees 
or shrubs with light­
colored, more or less stout 
ancl rigid twigs having 
alternate bucls. 

l. Butternut (J ug­
lan cinerea L.) c:an be 
kno\\'n in ,,-inter b,· its 
long, yellowi h bro,Yn 
naked bud (Figs. 6 
and 6~) . The terminal 
bud i , much larger than 
the latera l buds and 
ho\\'s outer reduced 

l a,·e " ·hich are woolly. 
The lateral bud · are 
·temmed, and haYe on 
or mor sma ller buds 
bet\\'een them and th :r 
respectiYe leaf cars. 
The leaf scar · are large 
and conta in three di -­
tinct T.J-shaped car: . 
Each leaf has a do,rny 
rido·e aboYe it. The 
pith consi.-ts of trans-
1·erse chambers, bet\\·een 
bro\\·n ,n, 11 , a ' il,Y -e n 
" ·hen the b,·ig i · ~pli t 
le1wth"·ise (Fig. 71 ) . 
1 he butternut is a laro·e 
tree with coar e li o-ht 
bark. 

Blad : " ·alnu t 
(J uglans n i gr a 
L.) re mbl the 
butternut, but can 
be dist inguished 
b_Y the gray color 
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FIG . 73. ! AILANTHUS OR TREE 

OF HEAVEN 

Lai"' h art-"hap d leaf 
car,; hue!.., -<mn 11. t w -;-cal cl 

of th bud. and by th ab. en · of tlw 
downy rid o- ab ,· th leaf · ·ar (Fig. 70) . 

2. Scarlet or Smooth Sumacb (Rhu. glabm 
L.) ha.- li o-ht- · I r d, smooth t m which ar<' 
. traight and · tiff, taperinl)' to a mor I nd r 
dead n l (killed by th fro t, or perhap. the 
remain. f the fruit clust r) . Th bud are 
·mall and pr je ·t frorn th c nt l' " of the I af 
cars, bein o- like tho:e of locwt and button-

,rnods in thi r pe ·t. 
umach f anr Yarieh· an be r •oo-niz d • • i-, 

in wint r by it pr ading hap and ·uriou. 
taperino- t\\'ig:-:. \Yith dead end:. Th a()' of 
a umach ·a n b r adily told at considerable 
di tanc by the ·uriou method of bran hing 
from th on to four trong st buds (Fig. 7:. ) . 
Th :--mooth . unrnch and th . tao·horn i>Umach 
(Rhus hirta :ud\\'.) carry pyramid · f . earl t 

fruit throtlO'h ut th " ·int r, furni . hin()' f od 
for ro\\·: and otb r bird ·. The :-,tao-h rn 
. urna ·h an be di ·tingui ·hed from th smooth 
·u111ach by the dark Yeh· t OY ring on it ·. t ms. 

:3. Poison Sum ach (Hl111s lY'l'lli.r L.) . The 
grayi:h bro\\·n twig. of th poi ·on uma ·h 
haYe xtrem ly mall buds abo,· large reddish 
bro\\·n I af s ·ar- that ar on:pi uously hol­
lo"· d out. 'rhi: 111nach oTo\\· · in wet plac· . 
and ha - hanging, loo. e ·lu. ters of "'hit b rrie , 
whi ·h adh r . through th wint r. Thi:-. i th 
mo t Yenomou. poi -on amonp; our woody 
plant . 

Poi:--on " I ,·y" or Poi -.on "Oak' (RhuR 
to:i;icodendron L .) i a ·u111c1.eh of ,·ine 
habit, eith r ·limbing r n ·e post ·, tre 's 
and th lik (Rhu. rrulica11s), r trailin rr 
o,· r the ground in a dense ·arp t (Rhus 
111 ic mca r pa) . 

-L Ailan thus or Tree of Heaven (. lila11th11s 
glandulo. rt D e. f. ) . The ·oar:--e ancl turch-
1 oking bur hrittl ailanthu-. t\\'iO'. (Fig. ,:n 
haxe ,·en· lio-ht bark and ·on. 1)iC't1ous " ·hite . ,... 
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!entice! ; the alternate leaf car are large. more or le heart- haped, and 
·ho"· many mall car "·here woody fibre broke a,rny. The bud are small , 
two- caled . The pi th in the twig i brown and ex tensi,·e. 

5. Sassafra.s ( assafras sassafras K ar, t. ) . The _,? ll owi h green, rigid­
looking twig are arranged in bu hy pray . They are brittle and " ·hen 
b roken o·iye off an aromatic odor. The te rm· nal buds, ,Yhich include leaw 
and fl owers, are prominent thro ughout the " ·inter. 

G. Sweet Gum (Liquiclambar styraciffoa L .). The yo ung tw·ig are 
yello,Yi h in color ; the 
bud ' are reddi h br wn 
and glossy. If the twig 
·ho" · the b l ad e - li k e 
ridge of bark charac­
te ri tic of !oWeet gum, 
the matter of the tree' , 
id en t ity ettled at 
onC'e. 

Y. I-Iorsechestniit ancl 
JI aples : Trees with 
dark-colored twigs and 
opposite buds. 

1. Horsechestnut 
(, E sculus hippoca ta­
num L.) . The dark 
twig, are coar e and 
tout, ,Yith prominent 

oppo ite leaf scars (F ig. 
i .J.) . The large brown 
and caly terminal bud 
a re coYered with a gum­
mv ub tance. The old 
bark of th tree break ' 
a,Yay in mootL , quare 
piece . 

---Bud 
Scales 

~'. 
I 
I 

i_.... .. • 

··»· ' .· . . 

i 
I 

, Flower cluster 
I 

/ 5car 

tuJ•

1

'- .' --Leaf Scar f, ·rr , 
I \ .': _. 'I 

. _ -j __ BudScale ....._,_ ,.. 

-;\ s '4:,1 \ cars 
\ 

\ 
\ 
\ 

~{irowth ,, 
/of one 

year 

FIG. 74 . H ORS E C HE STNUT TWI G 

2. Red Maple (Acer rub rum L .) . B ranche , leaf ca rs, and buds a re 
oppo ite (F igs. 75 and 7G) . Spherical fl ower buds, red in color, may be 
clustered around the st rn adjacent to the leaf bud . Young tw ig are red ; 
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L 
F IG . 76. LEAF BUDS OF RED 

MA PLE 

T\\igs oflnt s t g1011th 

arc red; old r l wig;; :uc 
bro1Y11 

F IG . 70. FLOWER BUDS OF RED MAPLE 

Bra.nclw s, hu ls , :,nd leaf ,;car,; arc opposite 

old r one:, brown. The twio·s a re often curw d lik th p endulous i\Yig: of 
th , ' ih·er :'\laple (. leer .·aC'chririnum L.) . The old bark i · ·mooth and gray, 
sometimes c·ratked lengthwise. 

:3. Sugar M aple (. leer .'laccharum :\Lush.) ha · sha rp-point d a nd .- ·aly 
brown bud ·. The old bark is hrok n into ll)ng fi : ·ur s, ha Ying a" plough ,d" 

ap p a. ra nee. 

\T Jrh itf' ,-lsh, mdf'rberry, f'lc.: T1ws or shrnhs /1(( 1·inq lir;ht-colmwl 
t1ciys ancl opposite burls. 

l. Whita Ash (Fm.ri1111s a11u•riC(l11r1 L.) . Twigs ,,·ith li <rht-colored 
:-- moo th bark; branches, I ,af- ·ca1" a nd buds opposite (Fi O'. Tr). Th , t ' I'-
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minal bud ni ry in c !or i lar,;e t and ha-- hut 
fe" scales. The rem · are flattened at the jo:nt . 
The old bark i_ rurr wed into diamond-, hap d 
.:pac , . 

R d _-\-.. h Fr1.ri,,11.· µu111-:-yl ·a11ica ~Ia h. 
can be di tin:rui::,hed by the do"-n on the 
new _hoar~ . The rwig · are relati,·el~- I n ­
der and are more branched than th ,-e ot 
white a h. The bud::, are dark-color d. 

Blac:1
• _-\ -b Frr1.ri11u nigra ~Iar h. r"·ig­

are nor c n. picuou::,ly flattened at rhe joint . 
the.Y ha,·e gr ni-..h bark; the buds are black 
in color. The tr grow.:: in wet place-. 

. , American Elder or Elderberry _·a111bu · _,. 
ca11ade11,'i.· L. . The oppo ite bud- are mall 
and near!~- naked. The twig are tapering and 
dead at the rip ' compare "·ith , u111ach, p. ~1.-:, . 

The branching i · oppo ite from lateral bud . 
The _-\merican elder eldom reache - a hei,;ht 
greater than n,·el n• i et. 

FIG. ii. '• 1-E ASH -,•, IG 

ppo,i e leaf , c-ar, and 
I ud,. Trng fh ·ened a 
he join s 



.\PPE:\'DL . IT 

K8Y TC .:i(>:\I ,'., 01' THE COXE-BE.\RT~U TREE:-i OF E.\ , 'TERX FOHl •,:-iT:-i 
.\XD P.\RI~.' 

Leave not on the trc through th winter ............. ... ....... .. . Lan·h 
(Lari:r am rirr1110 )l ic·hx .) 

\ . Lea Ye ' on th , trc and gr en through lhc winlrr. 

100 

11 Leave. in bundle,;. 
Lea ye · fi\· in a bundle ....... .. . ..... . . .. ... ......... \\" hilt• Piu 

C. L ea ves fc \\·er than fin• in buncll •. (P i1111.s strobus L .) 

D. Lea\" · three in bundle .... . . . . . . . . . . . . . . . . . . ... . Pileh Pinc 
(P i,111.s riyido )lill. 1 

DD. L eaves two in I 1111dlc•. 
E. L eave,; 1- 6 int"lw:-- 10111-; . 

F. Lea vcs flrxiblc from long eon-<J icuou. ,-hc'a t h t'" · 

Hrcl P inr (P i1111s rc· ·i"""'" .\il ) 
}1' . Lave: \' ry . tiff ... .. ... ...... ........ \u:-- l1-ian Pinr 

(P i 1111 .~ lru 1C"i11 var. 011.striam Encl I ) 
J•,E . L ra \· s less than two in ·hes long. 

F . 'ones I oint out\\'ard and do\\'nward ... .. :-irotc-h Pinr 
(P i1111.s 81Jl1•e ·tris L .) 

FF. Cone · point UJ)\\·ard ...................... :-ic-rub Pinc 
(P i1111s bw,t.-~iruw Lamb) 

BB. Leave · ·ingle in attachmrnt to twio- . 
Lea \· s attached alternately all around twig . 
D . L ea ve · ext ncling in all direc tion · from twig. 

E. Leave:- four ,-idccl, sharp I oinkd. 
F . L ave: blui h o-r en; ·one:-~ to l ½ in . long. pc•rs i:knt 

for many year· . . ....... .. .. .. ........ .. Blaek :-iprnc 
(Pie a 111aricurn B., '. & P.) 

FF. Lean•-, yellowish gr en ; eon s 1 to 2 in . ]( ng. bc•p;innin_g 
to fall a · · on as the,, ales op ' ll ... ....... .. H cl :-ipruc·c' 

(1 ic a rnbc11 .~ :-iarg .) 
E1~.i . l , av !' flat blunt ... . ...... . .. l?ir Balsn rn (young hntnth) 

(. l bi s balsr1111c11 :\lill .1 

DD. L ·avcs s1 r a li ng at ·id : or twig in lwo ranlc . 
L a \'CS a l ng t p of Lwig minute ............. H emlock 

(Ts11 ya cwwd 11.sis 'arr. ) 
.,'...E. Lave,; alono- lop of lwig not rcclu · d in ,· ize. 

Fir Bal-,arn (old branch) (. l bi -~ balsamcll Jf ill) 
CC. L eave,- attached opp -;ile ach other or in whorls cl srly \'erino- the 

t wip;. 
D . , 'pray flat. 

E. one- opcninp; to th ba-<e at mat urity ; s ·al " lhin . 
,\rbo, \· it, e (Tlrnya occidcntali.· L ) 

• E . one · n \'C r openino- to the bas ; . cal · thick and b akccl . 
"\\' hit cdar ( ' hamcecypori.~ th•1r,ir/ -~ Brill. ) 

DD. pray -!-an 1 d . . . . . . . . . . . . . . . . . . l eel Ceda r 

(Ju1tip 1·u l'ir(Jiniwrn L .) 



INDEX 

Pa11e numbers of illu ·trations are set in heav y Jnce type 

.Hies ( ec fir) 
,l. cer ( ·ee mapl e) 
Acid factori - 52, 54 
LEsculus hippocastanum L . (hors chestnu t) 

4, 97 
A0 Ticultural implem ents 6 , 73 , 74 , 77 
Agriculttu·e, ' c 'y of, .James R. Wilson 42 
Ailantbus ( A ila ,tthus yland11losa D esf.) 4, 

95 , 96 , 97 
Ald er , 6 , 90 , 91 

common or smooth (Alnus ruyosa 
preng. ) 6, 90 , 9 1 

pe kled ( Alnus inca,ia Willd. ) 91 
Alnus ( ee alder) 
Appalachian region , defor tation in 3:... 
Arborvitae ( T hi.ya occidentalis L .) 2 45 , 

100 
Ash, 26, 38 , 52 

black ( Fraxinus niyra Mar b .J 18, 99 
green ( Fraxinu lanceoluta) 68 
red ( Fraxinus pennsylvanica Marsh .) 99 
white ( F raxinus americana L .) 14, 52. 

6 . 77 , 98, 99 
A si m ina triloba (papaw) 8 
A pen , American (Pop ul us tremuloide s 

Michx.) 44, 94; large-toothed (P opu­
lus arand identata l\I ichx .) 94 

Ball plantin° 65, 66 
Bal am ( .. .J.bies balsa mea !ill .) 2 . 44, 100 
Basketry 63 , 74 
Basswood ( Til ia america ,ia L .) 9 , 44, 63. 

69, 6, 89 , 90 
Ba t 11 , 13 , 19, 2 1 , 23 
B eech ( Faau s americana) 43, 52 61 , 2, 86 
B etula ( ee bi rch) 
Birch 16, 20, 2 1, 52. 54, 82, 6 

American gray ( B etula populifolia 
far h .) 37, 87 , 88 , 90 

black, ( B et ula lenta L. ) 88 
canoe, paper or whi te ( B etula papyri­

/era Marsh) 3, 7, 
yellow ( B et ula lutea Michx.) 88 , 89 

Blight on che tnu t (D iaporthe para ·itica) 37 
Borer , marine 47, 48 
Box-board 44 , 57, 59, 72, 79 
Box elder ( Acer ,ieaundo) 57, 64, 69 , 84 
Boxwood 10, 3 7 , 66, 2 
Brush m ethod of wood pr ervation 47 , 48 
Burl 18 , 20 
Butternut (J uolans ci ,ierea L .) 93 , 94 , 95 
Buttonwood (Platanus occidentalis L. ) 32, 

4 . 92 , 93 , 94 
Cabinet work 49 , 70 . 71 , 72 , 77 , 8 1 

Cambium 11 , 13, 14, 19, 20, 2 1, 63 
Carolin a poplar (cottonwood ) ( Populus 

deltoidea l\Iarsh.) 57, 62 , 72 
Castanea deritata Borkh . (ch tnut) 16, 32, 

37,45, 63 , 64,7 1 , 6, 87 
Catalpa 44. 45, 63 , 67 

hardy (Catalpa s peciosa) 54, 55 , ,57, 64, 
70 

Cedar 24, 45 
incense ( L ibocedru s decurre,is Torr.) 25 
red (J uniperus viryiniana L .) 45, 60, 

70, 7, 100 
white (Chamwcyparis thyoides Britt .) 

100 
Celtis occide,italis (h ackberry) 73 
Chamfl'cy par is thyoides Bri tt. (See white 

c dar) 
C harcoal 52, 54 , 76 , 1 
Ch erry, black (Prunus serotina Ehrh.) 52, 71, 

86, 87 
C hestnu t (Castanea dentata Borkh.) 16, 32. 

37, 45, 63 , 64, 71 , 8 6 , 87 
Ch ri · tma t rees 54 

offeetre (Gymnocladus dioicus) 72 
Conser vat ion 2 , 3 2 , 35 , 37, 39, 42, 44, 50 , 

52 
ooperage 52, 71 , 73, 74, 76, 77, 79, 0, 1 
orrws florida L. (flowering dogwood ) 10, 

37, 66, 82 
Cottonwood (Carolina poplar) ( P opulus 

delto idea) 57, 62, 72 
Creo ote as wood pre ervat iv 47, 4 
Croton watershed 28 
Cutting , m ethods of lG- 18 , 38 , 40 , 43, 44 

wa te in 17, 39 
Cutting 62, 63 
Cypress ( T axodium distic lrn m Rich .) 24 , 

45 , 56 
Di t illation. wood for 52 
Doawood , flowering (Cornus florida L .) 

10, 37, 66, 82 
Douglas fir or spruce ( P seudotsuaa taxifolia 

Britt.) 16, 24, 47 
Drainage of wamps 56 
E ld er (Sambucus canadensis L .) 66, 9 , 99 
E lm. American or white ( Ulm us americann 

L .) 9 . 14, 26 , 32, 38, 52 , 60. 64, 69, 
73, 2, 84, 86, 9 

slippery ( Ulmus ful va 1\Iichx.) 73, 89 
Erosion 27 , 2 , 31 , 32, 33 , 56, 57, 58 , 62 
Eucal yptus (b lu e gum) 63 , 67 
Ev rg reen , a rtis tic planting of 2 

ball p lanting of 65 , 66 

101 
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Exe l ·ior ,54 . ,.-
Exp rt , n t wood 26 
Far11•• a mu1 ca11a S\\ ec t (b cell ) 4 :l . ,,2 . 6 I , 

8 2 . 86 
Farm · . abandon d 59 . 79 

on ' l p hills icl 31 , 3 2 
Fir bal · am (. l bi,, ba l •fl mtfl :\Iill. ) 2K , ll. LOO 

Dougla · ( l's, urlol,11(}<1 tax,Julw Urilt. ) 
16 , 24, 47 

red (. !b it, 111 ay 111fic" :\lul'l' ) 2,3 
whit ( ...lb it • la,iocarpn Xutt .) 42 

J?ir lane - 42 
Fire · . for t 36 , 3 9 , 4 0 , 41 , 42 . 43 . 67 
Floocl · 2 , 30, 32. 33 
Flower · . wax 8 , U, 10. 12, 13 , 49 
Food of tree· 19, 20 
Ji'or · t. aim of 4-1- 54 

I '"i lation 35 
mix cl 43 
planting in 5-l 
H,\n"er -!2 
H •ion of th l5 ni tetl ' tal<~s 24 , 26 
H · rv , _),Tational 26. 29 , 34 , ;35 , 37 , 

39. 41 , 43 . 57 , 59 , 61 
.'en-ice . Fnit,ecl ,' tates 42. -!7 , !l2 . {i7 

taxation :36. 6-
t cl 'phone~ -!2 
vari d pro I uct • of (Hee procl u ·t s) 

For tation 54 , 57 , H2. 07- 81 
l•' orc · t r , work of th 50 , .-2 . 67 
For · try law · 40- 43 

1n thod ' 3 6 . 37 , 3 . 44 , 54 
Fore · t · , con · rvation of cxi ·tin" 2 , :J2 , 35 , 

37 , 42. 44 . • :;o, 52 
cl · truction of 26. 2 ', 30 . :31 , :32 , 30 , 39 , 

40 , 41 , 42 , 4;3, 67 
fa'mxinn · (.' c a ·h ) 
Fue l 50 , ,5 2 , 64 , 6 ' , 70 , 72 , 7-1. 7.5 , 7G, 70, 

0 , 1 
Pun"i 4 , 64. 65 
li'LU'llit , 72, 73 , 7,- , 76 , ' 1 
,inl o 4 

Glcd, t ia t riC1crrn lh o · (honey locu · t J 15. 7,3 . S4 
0 vcrnor •' onfcrc ncc :J5 

rnfting 11 , 12 
,rain or lumb r , s il\· r 21, 22. :.-3 

Grazing on for •· tlancl 40 
um. black ( X y . . ,a ,y/ rrit,ca) 82, 1>4 

blue ( E uca l y pt us y/obu l u ·) ·3, (;7 
· we L ( L iquitln mbnr sty wciJ/11 a I, . ) !l , 

95. 97 
' um picking 51 , 51 

Gy m 11oc/adu · dtoicus ( ·off c tr C) 72 
Hackberry (C /t is orrid , 11 ta l is) 73 
Hcartwood 13 , 14 , 20. 21 . 45 
H dg 64. 75. 7 
H mlock ( T s11(la ca11ndt11s1s Can·.) 2 -1, 28 . 

! :3. 45 , 2 , 100 
Bick ry 32, 3 . 44. , -2 , 91 

mo ·kcrnut or whit r ( ll ir,,r,11 11 /lm Britt ) 
90 , 91 

pi"nllt (// 1ror1<1 y /r,l,rr, Britt. ) !Jl 
·hagbark (/f t<·1J r rn oml 11 Britt. ) 71 , 91 

II icorin (Sec hic-kory ) 
Hornb am (O ., t ryr, rirr1i11i11 11 a ?d ill. ) J (j, :37, 

( .E .'irlllu.~ h 1J) JJ11rr, .-.; l 11n " m IJ ) 

' 4 , 97 
Humu.· :32 . -10 
ln lustri s. f'or , -1 

maple ·mmr .5 I , .5-1 
pulp l 1. ,52 . {j!) , < 0 
turpcntiu, ,5:J , ,5-l 

I nsect · 14 , 38. 3!>.40.47 . 54 , (;l , 81 
I nsurance of forc · t against fire 12 
l ntcrior fini · h 68. 69 , 71 , 7.5. 77 , , 0 . 1->l 

54 , 83 

J 11{J l<.t11 s C!lltrCfl (.'ce butll'l'llUl ) 
11i(Jr<1 (.' cc- blac-k walnut ) 

J 1111i 1>trt1., rir(Ji,11,111" L . ( ·ce r cl eclal') 
Larch ( L arix a 111<r,rn 11 a ::\Iichx .) !Cl, 28 , 100 

European ( L ar,x rn r u pr, 11) 74 
Leaf mould 2 . :32 
Legi · lation ·on· ming fore · ts :!,'> 
L iboccdr u s du 11 rru,, Torr (in ' t' llSt' Cl'tlar) 

2.5 
Linden ( 7' tlw 11 111uica 11 a L. ) !) , 4 1, GO, !i2 . 

86. 89 , !){) 

L i q uir/ a m bar • l11rar1J/u a 
L ir iorh rulro11 111/ i p i/uri 
Lo u · t. b lack r c mmon (ffo/11 11 rn p s.,,r/a-

cat iu) l{l. -1,5 , 60 . 63 , 61, 7.j , 8:. . 1>6 , !)l 

honey ( (;[ u/, t•w trrnra11 1/111.,) 1.5 , 70, 
' 4 

Lumber 69 , 7 '. 79 
"raclin"' of 52 
quart rd Hi. 17 , 21 , 5:! 
radial 16. 17 . 2l. 22 , 23 . 21; 
tangcn t ial l 7 . 18, 21. 22 , 2fi 

:\Iag nolias 9 . ' 4 
:\lap! 16, 2{l , -1:3 . ,52. 61. 64 . 2 , !l7 

bircl 's •y 17, l ' 
hard. 1 ' , ;3, 
)l'orway (. t cu plal r111 ui r/1 ·) 82 
rec! ( .l rtr r,, l,ru m L .) :E, !l7. 98 
sil\'t'r (. l cu •ncclt a ruw m L.) 7.", , :-.I. 98 
·of'L Ci0 , 5;3 
· ug ar (. l eer .,arclt a rum ::\ I ar ·h .) 51 , ,52. 

;).J , 76 . ~2 . ' l. 8 
:\lo kcrnut (l l irorrn ,ti /,,, Britt. ) 90 . 91 
:\Ioclcl ·, wax 8 . 0 . 10 . 12 . 13 , 49 
.lloru., nlbnl nta rica ( c Hu · ian mull rry) 
:\Iulbcrry lG . 4.5 

Russian ( .\fo r 11 s n/1.,a la/<J rira) 63 , 64, 76 
XaLional ~•orc · t H.e · ' t'\' ' 26. 2~ . 34 , 35. 37, 

39 , 41 , 43 , 57 , 59 , (jl 
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New York City water upply 2 
tate fo rest area 26 

m· ry bed cover 62 
cultm of tree 67- 81 

• ur ery grown eedlings 54. ,57, 62 , 64 
tran plan tin"' of 66, 67 

.\ 'yssa syl valicu ( ee tupelo) 
Oak 9. 14, 20, 21. 22 . 23 . 37. 44. 61. 64, 67, 

2. 4. 91 , 92. 9, 
black ( Qu rcus relulina Lam.) 9 1 , 92 , 93 
blll' (Quercu.• ma crocarpa) 76 
ch t nu t ( Qu ercus prinus L. ) 92 
po t (Quercu.• minor) 92 
red ( Qu ercus rubra) 45, 47 . 52, 77. 93 
earl t ( Qu rrns cocinea J\1uencbh. ) 84. 

93 
crnb 7, 93 
wamp white ( Qu ercus platanoides 

Lam.) 92 
white ( Q11 erc11s albn L .) 37 , 38, 45, 47, 

52. 60. 77, 91 , 93 
"Open-tank" method 4 6 . 47 
Ornamental t r e 6 . 72 . 73 , 76. 0 , 2 
0 ao-e orange ( To:r:ylon pomiferum) 9. 13 , 

16. 45. 63. 64. 7 
Oslrya virqiniana J\Ii U. (hornbeam ) Hi. 37, 82 
Papaw (. l si minn tri/oba ) 8 
Paper pulp 44 .. 52, 69. O 
"Patch" m thod 44 
P epperidge (,\'yssn .•yl!'fltico) 2. 4 
Persimmon 9 
Picen ( ee p rucc) 
Pi ling 4,5, 47. 48 .. 50 . 52, 77 
Pine 14, 2 . 60, 62 

.\ u trian (Pinu.< lnricio var . a11 striaca. 
E ncl!. ) 100 

jack (Pin 11 s divaricala ) 7 
lobloll y ( Pinu.s tmda. L .) 47 
lodgepole (Pinu.• m11rrnyana "Oreg. 

Com.'') 24. :37 
lon o-- leaf ( outhern ) ( Pinu s palu stris 

Mill. ) 24. 47 . 53 : asaninve tmen t 36 
pitch ( Pin11.s riqida l\Iill. ) 100 
red or Norway ( Pinu s re.sinosa Ait.) 

78 , 100 
, cotC'h ( Pin us S!J lt•eslris L .) 45. 79, 100 
scrub ( Pi11u ., bank.•in11a. Lamb. ) 100 
hort-l eaf ( P inu.• erhinatn J\1ill. ) 47 

s ugar ( Pi1111.s lambertinnn Dougl. ) 24 
we tern ye llo w (Pinus pondero.•a L aws. ) 

24, 29 
white ( Pinu.• slrobu.• L .) 2 , 24, 44, 4,5, 

,57 . ,59. 79 , 82. 100 
Pin 11s (, ee Pine) 
Pit,h 11 ; rays 17 . 2 1 , 22 , 23 
Plane-tree (Pla.tr111us orrirlenta./i.• L. ) 32, 

84. 92 , 93 
Plantations. tree 54. 63 
Planting , economic- 14 . . 57. 6 . 2. 84 

in the We t ,54 
on abandoned fa rm 59. 79 
-uggestion for .54-60 , 60- 67 

Planting Guide 67- 81 
Platanus occidentalis L. ( ee ycamor ) 
Plum , wild ( Pnuw s americnna Marsh. ) 12 
Poi on " ivy " ( Rhus tox icodendron) 96 

umach ( Rlius v•rnix) 96 
Pol e. ,50, .52. 64, 70 , 71. 74. 75. 8 1 

comparative saturation 4 6 
market for 44. 45. 46. 47 
telegraph, telephone 4.5. 54. 55, 64. 80 

Poplar 16. 32. 47, 0. 62. 93 
bal am ( Popvlu ., balsamif ra L .) 94 
Carolin a ( Populus deltoidea Mar h .) 44, 

57 
Lombardy ( Popnlu.• 11igra italira DR.) 

82 
yellow (L iriorlendron tul ipifera ) 44, 0 , 

4 
Populu., bal.,a nnfera L . (See poplar) 
Post . fenc 47, 70. 7.5 

market for 4,5, 46 
woods for 47 .. so. 52, ,54 , ,55 , 64, 6,, 70, 

71, 72, 74 , 76. 77, 7 . 0 . 1 
Pre ervation . "Open-tank " m ethod 46 , 47 

zinc chloride 47 
Products, fore t 10. 17. 32. 44. 50. ,5 1, 52, 

53, 54, 57, 67 
annual con umpt ion of .52. 54 

Pruning 67 , 84. 9 
Pru1111s americana lVIar. h. (wi ld plum) 12 

sero t ina Eh rh . (See cherry) 
Pulp indu try 44, 52 
Quarter d lumber 16. 17 , 21. 26 
Quercu s ( ee oak) 
Radial ut o r lumber 16. 17 , 21. 22 . 23 . 26 
Raill'oacl, cooperation with Forest Ser v ice 42 
Redwood (Sequoia se mpervirens E nd !. ) 24, 

45 
R e fore tation 37. 43 , 4fi. 57. 63 

heads o f watercom es 35, 57 
natural 3 
1 ew York State 2 

R e erYes, ational Fore t 26. 2 9, 34 . :l.'\. 
37 . 39 . 4 1 . 4 3 , 57 , 59 , 61 

Rhu s glal.,ra L. ( ee sumacb) 
Rin"'s. a nnua l 14 , 15, 16. 17 . 22 
R obinia p seudarncin (See locust) 
• nli:r: alba var. vit ellinn (white willow or 

golden o ier ) 63, 81. 93. 94 
Sap 2 t ; cl iagram howing course of 19 

apwoocl 13, 14. 16. 20, 21. 4.'5, 47 
Sa afra 

37. 
(8nssafros 
2, 95. 97 

aturation 46 . 4 7. 48 
Schenck. Dr. C. A . 36 

eedbecl 60, 61 , 62. 66 

snssafrns 

Seed germi nation 60. 61. 62 

Karst. ) 

. eedling trees 43. 54, .57, 61 , 62. 64, 66 

. election forest 44 
m ethod 43 

9 , 

, equoia .sempervirens End!. (redwood) 24, 45 
Sh ipbu ilding 73, 74. 75, 77, 0 
'oil. ab orb ing power 28; erosion 27, 2 . 3 1. 
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32, 3:3, . G, .-7. 58 . 62; in~ rtility 2 , 
31, 42 

Spring wood J 6, 21 
Sprout 40, 43, 45. 60. 63 

prucc 24, 43, 51, .5-1, 60, 62 
black ( P icea mariana D. S. & P .) 100 
_ ·orway (Picea cxcel.•a) 45. O 
red (Picea ruben . arg.) 100 

Street trc . 20. 75 . 77. 2. 4 
"Strip" method 44 
Suma b , poi on (Rh u i·erni.r L. ) 95. 96 

scar! t or mooth ( Rh u.• olabrr, L. ) 9. 
66, 7 , 95 ,96 

taghorn ( Rh us hirtn udw.) 96 
,' ummer wood 16. 21 
Sycamor (Platanus occicl ntalis L .) 32, -1. 

94 
Tamarack ( La ri.r laricina) 4.5 , 0 
Tanbark 3-. 52 
Tangential ut 17 , J • 21, 22 . 26 
Taxoclium distichum (cypr ) 24. 45 . 56 
Thuya occirlentalis (arborvitae) 2 . -15 . 100 
Tic 44, 45. 46 , 47, 50 .. 'i2. 54. 64, 70 , 71. 

7-1. 76 , -1, 7 . 79 . 0 
Tilia om rica na L. (ba wood or linden ) 9, 

44, 63, 69. 6, 89 , 90 
Timber 36. 41 . 44. 46. 47. 4 . 50, 51, 53. 57, 

.59, 63 . G4 . 79 
awing 12, 21, 26 

wa te 44 
T o.tylon pomiferu m (. ee o ag 
Trade relation with foreign 

44. 45 
Tran piration 20, 21 
'I'ransplanting. hrul 64-G, 

tock from nur cry 66-67 
time of 6,5 
tree 64-67 
wild dling 64 

Tree, age 14. 15 
progre ivc "TOwth 15 
tructurc 11 

" urgery " 4 

orange) 
ountrie 36 

Tr c c d , cli position of for the wint er 60 
spring planting of 61, 62 

Tr e . A iatic 4 
car of ccdling 62 

bri tma ,54 
xp riment with catalpa 5-1. 55 

from cutting 62 
from eed 60 
from prout 63 
in citi , importance of 20. 2. 4 

lection. arrangement and ar lawn 
and . tr ct 64. c2, 4 

election fore t 44 
to! rant of bad 43, 67, 1. 2 

T suoa canadensis arr. ( e hem lo k) 
Tulip tr ( L iriodenrlron tulipifcra) 44, 0, 

4 . 85 
Tupelo ( .Yyssa sy/va t ica) 2, 4 
Turpcntin indu try 53 , 54 
[.,"/mus ( ee elm) 
l'nit cl tate . fore t area 24 . 26 

ni 42, 47, 52, 67 
table of wood u cd annually by ,52 

Ychiclc 6 . 69 . 73. 74, r . 76, 77 . 1 
, ,alnut 14, 32, 67 

black (Jug/an .• niora L .) 4.9 , 53. 1, 9( , 
05, 96 

\\~atercom . rcforc tation of head 35 
, ,ax model 8 . 9, 10 , 12 . 13 , 49 
, ,eek · Bill 35 
1,ild plum ( Pru nu nmericana J\1ar h .) 12 
Willow 16, 26, 60 . 62. 63 , 2, 93 , 94 
W indbr aks 54. 6-1. 6 , 72 . 73. 75. 7 . 1 
,Yood alcohol 52. 76 

xport and import , countric lead-
ing in 26 

famin , r ult of 2 
1 t 44, 54, 57 
pr cn·ation 45, 46 . 4 7. 48 
ring . annual 14 . 15 , 16, 17, 21 
pring 16, 21 

:-umm r 16, 21 
tructme of 11- 23 

,incgar 52 
.Voocl nwar 69. 79. 0 
Yaggy P lantation . Reno County. Kao a · 5-.1 
Zinc chlorid in wood prcscrvaLi n 47 
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No. 18.- THE MOUNTED SKELETON OF BRONTOSAURUS. By W. D. 
MATrHEW, Ph.D., Associate Curator of Vertebrate Palreontology. 
April, 1905. Out of print. 

No. 19.-THE REPTILES OF THE VICINITY OF NEW YORK CITY. By 
RAYMOND L. DITMARS, Curator of Reptiles, New York Zoological Park. 
July, 1905. Out of print. 

No. 20.-THE BATRACHIANS OF THE VICINITY OF NEW YORK CITY. 
By RAYMOND L. DITMARS, Curator of Reptiles, New York Zoological 
Park. October, 1905. Price, 15 cents. 

No. 21.- THE DEVELOPMENT OF A MOLLUSK, By B. E. DAHLGREN, 
D. M. D. January, 1906. Price, 10 cents. 

No. 22.-THE BIRDS OF THE VICINITY OF NEW YORK CITY. By FRANK 
M. CHAPMAN, Associate Curator of Mammalogy and Ornithology. 
April-July, 1906. Price, 15 cents. 

·No. 23.-THE SPONGE ALCOVE. By RoY W. MINER, Assistant Curator of 
Invertebrate Zoology. Octob~r, 1906. Out of print. 

(Published as a separate series) 

No. 24.- PERUVIAN MUMMIES. By CHARLES W. MEAD, Department of Eth­
nology. March, 1907. Price, 10 cents. 

No. 25.-PIONEERS OF AMERICAN SCIENCE. Memorials of the naturalists 
whose busts are in the Foyer of the Museum. April, 1907. Out of 
print. 

No. 26.-THE METEORITES IN THE FOYER OF THE AMERICAN MUSEUM 
OF NATURAL HISTORY. By EDMUND OTIS HOVEY, Ph.D., 
Associate Curator of Geology. December, 1907. Price, 10 cents. · 

No, 'l,7.- THE MALARIA MOSQUITO. By B. E. DAHLGREN, D. M. D. Assis­
tant Curator of Invertebrate Zoology. April, 1908. Price, 15 cents. 

No. 28.-THE HABITAT GROUPS OF NORTH AMERICAN BIRDS. By 
FRANK M. CHAPMAN, Curator of Ornithology. February, 1909. Price, 
15 cents. 

No. 29.-THE INDIANS OF MANHATTAN ISLAND AND VICINITY. By 
ALANSON SKINNER, Dwartment of Anthropology. September, 1909. 
Price, 10 cents. 

No. 30.-THE STOKES PAINTINGS REPRESENTING GREENLAND 
ESKIMO. November, 1909. Price, 5 cents. 

No. 31.- BRIEF HISTORY OF ANTARCTIC EXPLORATION. March, 1910. 
Price, 10 cents. 

No. 32.-TREES AND FORESTRY. By MARY CYNTHIA DICKERSON, B. S., 
Curator of Woods and Forestry, September, 1910. Price, 25 cents. 



Guide Leaflets published by the 

AMERICAN MUSEUM OF NATURAL HISTORY 

For Sale at the Museum 

(Issued as supplements to The American Museum Journal) 

No. 1.- THE BffiD ROCK GROUP. By F. M. CHAPMAN, Associate Curator 
of Mammalogy and Ornithology. October, 1901. Price, 10 cent.a. 

No. 2.-THE SAGINAW VALLEY COLLECTION. By H. I. 8mm, Assistant 
Cura.tor of Archreology. December, 1901. Price, 10 cents. 

No. 3.-THE HALL OF FOSSIL VERTEBRATES. By W. D. MA.'IT.HEW, 
Ph.D., Assistant Curator of Vertebrate Palmontology. January, 1902. 
Out of '[Yrint. 

No. 4.-THE COLLECTION OF MINERALS. By Loms P. GRATACAP, A. M.1 

Curator of Mineralogy. February, 1902. &vised edition, May, 1904. 
PM, 10 cents. 

No. 5.- NORTH AMERICAN RUMINANTS. By J. A. ALLBN, Ph.D. Cura.tor 
of Mammalogy and Ornithology. March, 1902. Revised edition, 
February, 1904. Price, 10 cents. 

No. 6.-THE ANCIENT BASKET MAKERS OF SOUTHEASTERN UTAH. 
By GEORGE H. PEPPER, Assistant in Anthropology. April, 1900. 
Second edition, May, 1909. Price, 10 Cfflta. 

No. 7.- THE BUTTERFLIES OF THE VICINITY OF NEW YORK CITY. 
By WILLIAM BEUTENMih.LER, Cura.tor of Entomology. May, 1902. 
Out of print. 

No. 8.- THE SEQUOIA. A Historical Review of Biological Science. By 
GJIJORGE H. Smmwooo, A. M.> Assistant Curator. November, 190'2. 
Price, 10 cents. 

No. 9.-THE EVOLUTION OF THE HORSE. By W. D. MA.TrBEW, Ph.D., 
Associate.Curator of Vertebrate Pal~ontology. January, 19<$. Sec­
ond edition, May, 1905. Out of print. 

No. 10.-THE HA WK-MOTHS OF THE VICINITY OF NEW YORK CITY. 
By Wn.LLUI BEUTENJClh..LBB, Curator of Entomology. February, 
1903. Prire, 10 centa. 

No. 11.-THE MUSICAL INSTRUMENTS OF THE INCAS. By C. W. Ml:.AD, 
Assistant in Archreology. July, 1903. Priu, 10 cent.,. 

No. 12.- THE COLLECTION OF FOSSIL VERTEBRATES. By W. D. MAT­
THEW, Ph.D., Associate Curator of Vertebrate Palreontology. Octo­
ber, 1903. Out of Print. 

No. 13.-A GENERAL GUIDE TO THE AMERICAN MUSEUM OF NATURAL 
HISTORY. January, 1904. Ouf oJ print. 

No. 14.- BIRDS' NESTS AND EGGS. By FRANK M. CHAPMAN. Associate 
Curator of Mammalogy and Ornithology. April, 1904. Juprinkd, 
February, 1905. Price, 10 cents. 

No. 15.-PRIMITIVE ART. July, 1904. Pria, 15 unu. 
(Continutd on pooe 8 o/ cou,.) · 
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