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FIJJANCIAL NEEDS OF THI<:: FORE ST 

he :&1 :r·os t ~ a a.cqu1r d 1 1907 t hrou ~h the generosi t y of J ohn 

s . Arno .,, 101 , 1th the under tnndlng tl n.t: 1 t s oul, be nlf- upport-

1np;. 'or nur'lba . of y nrA t l e r1c of ln l P.r a. uft'1ciently 

h1r-l) torn , .. t thls requ1ronent ; but with th, clcc 1ne of the loc l 

oo -ne\n < 1i tr· -'! 11 ,:i. c tl.1e 1ntlu of. ont ern nnr. e t r n l t ber, 

t umpr•g vn.luos cl ne· , and 1 t lffl fl no onger• po -1 bl c to c rry on 

t h .. ,ork i · Pete!' h, m . t out dP-f.i.cl t . 

i;i cut -r.1i th th o . et ot th J b1rnin et! e 

oond tion came more 

oP 1n 192 ; Pn. for t he 

c 1 rr , · n --11 but 

ffort o_ 

ft for ctrrent 

e 1r ctor to offs t uc1 

l oB e ti rou :,oh 

f rion ('. o:i: th 

l arge1.· de.L 1 

e . .'!.., contin 

.i. Or h 

or nt <ltl in,. y,r !' V nt 
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1 t f1 sa.l. ·1e3 

"ore t crG ea 

r~n portation, trnv 1 
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, x-pen it r s for the m 1 t aanoe or tl '3 outlyin,!; pro e1 .. tieo , 

nun 1;, tho orest , t .1. r athan at th ., plantations 

at 1 an1il ton , .rd. th.., i.JCh .arz ·t1"i.ct in l etcrehrun, nre ot includea., 

s1nc t1 oy cu. tnJ .. n onrf' of by El,)OC1al ondo, cnt fund.A . 

n th · • y o J. dep · ~nu , 1,l li"or t _ c 1 v 

inc fr J,l --1 f'oll i, 

1 1. ( pl00 , 000) 

( .-..,00 , 000 ) 

11rrn 1 1t d - nclola flh1Ja (,..,u , 000) 

! l:t i3 l'UI \ - 8 1 .L'i 

llax·va:r-1 -J...n< o 111011" ( 1 , 50 ) 

ill\ 01, h th e; ,n l OAi ty n f .. le .1. tJ , '.)re t , th 

f llo in eu ha. ~ n i 1.:1-'"lc av .ilable for n~vcrul ye~ :i." .a 

C ntri JUt1on to,ard 8 L ri o: 

"h th1r. 8,)urc of inco□e is that roceivc( 1 tho forr 

OU r•nt glftn i~o b u { at tho u. scretion of t1 ireot r . 

tl ·oat 1c. rt . ~heoe ht V b en made by looc p )plo i 0 llaV 

int ro at ,t li'l the orA~t r·o ! 1 ny yoa.re . /1 lf!J r tin.ta of 

e. un 11 ic'1 n y r ,aoon bly b J EJ;{poct r .. from ucl urce is 

inc ,... very 

nnual 

o· 

,'or 

b ell 

th 

4, 200. 

a, 200. 

1 , 375. 

1 , 375. 
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1 , 500. 

1 , 600. 

blo n o· ·n by th, hurrion.n J, th, only inc, me f:t>om tho sale of 

fo ost pro u "' for m ny y ur t9 oom.,, trl.11 oe thn.t frora t.Ae-

Mt.le o-r ru 1 • ood. ·rh.'la -ou co of in\J 111 robably l .at 

not lon er t an f1v years at n avera. o rate ·Qur ye r o 

r 1 cell n ou !noom : room r nt 

rn1sc 11 neoua ealos 

N;t nv.tlallo ncome for tn1t 
~ctivitieB and forest opor -
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,n tl e or t lr t t b 1 h~d, 1t th on y 

1n t1~ut1on 1n th 1on h C couJd 1n • 1 c n 1d rd 

to . t .x 1 nt t t on, n th\. 0 1t1on t d un 11 h er -

t1on, dor 1 0 rm_ t, f t} lon 1 or t .r1 ent 
~ ~ ,1--l,C, ~':.., /(j r. 3 

B t . 1. h u. e • v1o .4'irst t 

chu~ tt ol 1 
iqz 3 (1 

nd r DV d t th , _, 

O!' t t ·1 d V lo co h n 1ve 
,t 

of n d 0 t of '30 p onn. t h a -~, 
(. ,,. , 

" l ~ .-., h in ·- t ount in t lfr 1ne, -- ,e , ~ 0 ...... ,._ , 0 . , 
•- ;-1 -r 

n t ,1111 to . , so •• an oth 1!1 • 0 hP e 

xp 1"1 . 1t .1 for t h 1n 11v1cultu ,L ct 1 n 

P r t ly ti 3 l t • t .... h , h u l . ot 1 h n 

r· la.tton truct1on r nt . here 1 , h V r, no 

Llpli., t1on o tort, f r t on th t XU J" 1 f t 

oo r ed b th .. t 

h rec nd1t· n 

t d 1n o 

th e t 

d tn zon, extrem l, or un t 1n 

byte ver p)1ng r e nortl rn tr t 1d c n .r 1 h r · o 

fore t, m h r l n us 1atory lls l rpl d fin d st e 

f unu u , o1 n1f1c nc to for st y . h H rv r r t, b C U 

0 its loc tion, 1t9 un u 1 d 1 t o~ t1 un r in. n 1ve 

tr tment , n 1ts un ro en a r1 s or ,.. cord C l cont1nu to k 

outs, n 1 contr1 ut1on n r e ch . or, h n 

demon tr t. , 1 the PP 1 tl n f t nd1n of such 

t p t rsh 11 it to t centr ion . th a 

n s1lv'l.c ltur. e elo d t th or~ ,t h V b en foun use ul n 

ny pr or h countr • 
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- I th und r f r 0.l 0 
, Ci.nee, ree h 101 gy .... 

n - f r t n tic b on t th r t und the bot 

ound tion, n t e r t niv rs1t 1n r t d 

1 1 , UC. 8 t ny, zool 1 lo , tc . , r t C U . 
r 1 1 ort to rch 1n llvicu h ch c nnot 

0 C f n ot. r .x rl .nt 1 to t. In th bi-

0 l 1 ,h 0 t or rry th H r or ... hou 11-I, 

n t ot µr h , t· f .r t 1 n 

' 1 l c UC fl )f. f ~ • s UC 

1 n ( t 0 1o I 01". t •>rot c ion, 

of r ·11 n nt, !'lo ro 1 n 

C tc . 1c 1 .,... C :1.v lv C t 1..on 

t 0 1 

.)r l fun + t ., 

1 t t t rv ~ or ... r t 0 

.e. C 1n st v cul r 1 

1 h 3 1 t 1 r 1 1 oc t1on, 

it .c , c l t r o ro 0 rt-

nt 1 • 

n n1 n t ·. t .r ho 111 r 1 thP-

1tu tin t 1 ~ t , th dolo of vie ltur 

l ul t tron t l:v up rt d by 

ork 1n un r 1ng clenc • or 1 11 to st 1 q lly 

u u 1 r one . r1 r. u1 lte r. C r 

t r u in tl pl n1 , ecut1n r p r1-

nt 1 I lu on 1nu1t 0 nt rlod ot 

ti u 1c1 ntl to g V c no 1 e • ult . f tun t 1 
' 

n rl 11 of th OU t 1da st 11 d 1 C 19(' , th 

fir 1lv1c lt 1 nt !3 C rried out , urr r d no ore 

t.1 n 11 t d r heh r1c . , nd the r1 n 1 pl n C n 
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b c rr1 d lon 1 tl out rlous int rrupt1on . 

, dur1n th r t o 1 0 t nt SU OT"tS -to the fou d r reh 1lv1cultu~ h V b n 

e • , t , com 1 t d n 

h1 tr ct ich 

co Soi 

urv . , n or t . 

ch n 1~ C ur, 1 r fro 

th .. ot cono 1c 00 ro U'"'ti 0 
... .. r tl· ns " J 
, 

f n rl th ,r.1 ... o n r e .. 
11 ill" p r ed n d 

b. t 01", t, ch, u .u1r,,.d 

t) t th, teiJt f ound ort bus ne d o n . 

C , tu ... e r d b h n f 1n true-

t1 n o s ·o p ( . ) , n C hut a 

t 1v co 1 n , 1 h 0 r n )1' t 

econo cs t C r1 e . 

In _n r 1, r rch o p 

( e tl:v ne ,d d n ) 

e of C n. t 

I :>r h e ct . fund -, 

en f1 ld , 10 og, tc . , 

'f l 
houl r 1nc C n d t . 0. d g e • 

8 rch ln si v cu1 ture, ,.n th n 

c1 nc , mu t n ,C r1 e 1 of h co 1 u1 , nd 

C n UC by et r h n o 1 th r tt r r 

n 1n 0 rv t • tu nt Y, t cour , 

rt1c1 te n ucl n coll 0 1th t r 

n t e r r 1 1t r ro r or 1n 1 e ort . n 

r ch r J ct 1 n th lv to C 1 1on in 1 1 y r , 
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but, oy r lvicultu 1 t eon 1 ld of op try o t 

e rch, htch n tun 1r lon -e ent u 

cont nu ne 1p nd o p r1. nt l .or t, 

re 1n vi l u ort ov r lon p r1 

re pl n. o:r ucc tu 

,r1v,t ly ln t t n n 

p rt y nnu p r pr1 ti ro th. 

.. h uld :tn. d out ·o ln 

1n t t t1on t! r 1 uch rat /~, xi 1 l 

1J 1 ... 1 1 n roJ ct d ct1 n 

an 1 n sup or d b t r th 

t d t h or t 

t 1 d 
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hr 
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roml 
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0 f th r t t f th 

0 

nt1n. 

l nt 

nb eta of h U. 

o the D1v1 1 n of 

u of nto o 

r t atholo~ of 

QU try . 

uct din .. 

the t 

.v 

0 

fore t n P.ct p t. 

1 coo er tlv o ri 

1 clu n ve y 1 

''P , ne of h 

c n ct 

t1 , 1n 1. .1 cl) el 1 t d to f 

d Joi t 

try 

1 ort·nc 0 t ff b r . 

ontinuPd coll or tin 1 ht 

t 

1' 

in h Univ r lt 1 o iv s ro 1 e of u ttul 

y 

Jh coll bo 

of t 

d nt 

ure u of 

e o 

c1-

f .; l Ut O t 

n, o coo 1c 

ult . 

ion 

C n-

f 

rch 



5. 

1n conom1c of r or etry 1n rttcul r 1s r tl~ n .eded 

t th r, nt >1 , nd h1ghlv A t1 f ct ry r ult h ve co fro 

th or ot r cent tu nts un ert 1n ~Jc~ und.r h Jotnt 

d1rect1on of th, D rt nt f 4cono 1c he For ~. 

tud1e v r1n son both 1 v1cu tur . nd ~u 1 econ-

o 1c, n b1 t 1r t t1n , u efu n a ti t the r 

ct1 n or the countr . 
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tollo a . o 1t 19 no .ny or h 'u J t to wh1oh th 

r r •or t bl to rt ct v 1 n 1.n the r 1 r 

d V 
' 

contr1· h1 ul 0 t 1 ·.1 . t1 t 

a tl lbl hie u 1 0 r 1 n , ·n 

the .V l 1 1 at h t1 t ell 1e 1 h re rel V 1 

cru • 

I r..o o r t o fix on u J .eta tn .hie 

C n h t ntr1 h Ur 0 rov1d 

he r , e o1 t1 1 0 

C r out e. h 

n OB 1 11 1~ 1c en 0 

n o rt 1 f ,1 , tr .. lo y nd n t1o . 
hJ j t ot co n r" : t rt f 

1 ore.~t 0 l 't1on f 0 th C 

n wh1 t 1 1 ro • 

oll 9 r #co . pl 0 un r ot 

thr tr 1t or t e 10 , r n e o tr t1on. 



~ §taternent for the CoQg_ressional He · ring 

~-~ ~ev,A,t ,P-'~l'J 1,,1·/~ wLl ,,_.J,I ~ 
p This st ~tement is76oncerned chiefly ~1th the actl~tties of 

~~ r. ~ 
1 

t.rte Northe-9.S tern 1''ores t Exoey,lmen t StR tion during the next ten-

:vear oPriod . · 8 recagnj z ea .at .outset tha.t the ~ 

f JrPstry is so l~~ forPst condi tions(l!1 Neyr Englan so c om­

olex th~t no sing le exoeriment stat ion C-9 n be exoected to qttRck 

simul tanPously A.nd with P qual vigor the s c ores ,of problems pressing 

f'or s olution . From time to time there should be a concentrAtion 

of efrorts in certain directions, A.a circumstRncPs dict:~.te . Fu_-r -

thermore , forest r esegrch orojects .o.e.in5 CA: y> on bv otb.i}r 

qgenc ie s in- thP r g1on , □kiie),:i A.s state A,gri c ul turi=i l exp Priment 

stat ions , st n te And urivRp~ educ~tional 19stitutions , forest 
. ' (' 

schools , etc .,/ should .inf' u.~nc tlrn .or. gr9m of work of the f ederg_l 
-'· t,..._,r,~ __) 

e_xoerl 1nent st ,.,_t ion :t'or R.ny given period . 

!!,or orPsent/~~~~ )r.eJ~ forest -reseA.rch -9ssoci9ted with c orn-
, I ~ C- • er-vi,. ~ 

11ercial timber growing , ' e o. ivld.e6 nto three classPs : ( 1 ) 

.fore st Prou uc t i 011 , '"11:i_c vr 1th the g rowing g nd tending of 

tree croos uo ti 11 the time or harvesting, ( ~ ) Fore st P-rod uc ts , 
. 'I.. 

Fi-ctr .teals itl4 the exty,a c 1i.on of proauc t; s f :rom the fol'.'e st 8.nd 

their utillz...,_ti on , <1na ( 3 ) ltorPst Eco noinics , \wrich de. _ls with) in­

co ,ne 11nd. oro.t' it , apply 9.nd uem" nd , r,.n o. cu c h rw:i tters 19 the mArketing 

or· forest orouucts i:ind the org '-'lni Z?-.tion of forest - owne rs for co-

o )e r H t iv e en t e rn r i s e . 

1r11e 1~ortheastern .forest J:..:xperiment ::it1::ition is s:i.t present un6. er­

taking numerous pro,1ects in Forest Py,oouction ( or l>/,8 n"lgement , as it 

is kno rn 8.t t11e Bt9.tlon ) , a single n-ro,1ect in B, orest Econor.i.ics ( the 
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~vork q_t Cooperstown, N.Y . ), and perhe:os one in lt1oY'est ProCi ucts . ____, 
1.Vithout in any way suggesting thA. t resp q_y,ch in B,orest Production 

should be lessened , it is urged tha t work in Forest Products And 

JPorest Economics be strengthened . There a re g ood reqsons for such 

e request. { (' 

It is our oel ief that during the next Aecqde growth in the 

1 apolication of f orestrv wi 11 t.i:i lrn ome chiPflv in the .densely 

oooula ted industri a l zone. of southern Npw Eng land R nc1 in the f 8rm 

11,ooal.Jt zone , whtch rough lv comprises central New England . Forestr:v 

in the sorqsel:v settled are Rs of northern New Eng l a nd will be slo~er 

to ucveloo and much more extensive in chracter . In the first­

ment i oned oortions of the region forest ownprshio 1s div i ded Among 

thous .q_nds of fA.rmers , summer est a te m nRrs, state , town and muni­

cioe l tr J.cts, institutionA.l holding s 'lnQ the like. 111th few ex­

ceptions the o wne rshios Rre sm9ll , the avpr;:ige si.ze orobAblv being 

sce rcel~r more tha n 100 1=1cres . ~s indi~,!v:'Ldu9ls , most ·of the ownprs 

h'3ve ne ~ r been a ble to oractice forestry profit8.bly , for the reR.son 

thqt tlie:v have little or no 'k nowledg- e or '"ooa utilivition or ffiAY'ket­

ing , a re whollv unor f1,' i:i.n1zed , a ni A:"."e therefore 1=1.t the mercy of .-., 
/ 

oorte.ble sawmill operA. tors ano. fuelwo oa ete 9.lers, who for tbe most 

oa rt serve only the le a st exacting dern9.n6.s of the local maY'kets 

and rnanuf acture only the crudest of oroducts, such asJ round-edged , 
I 

rou~;11, ung r a ded lurnoer 8.nd( coruwoo . / J 

Yet i n a ll other respec t s t here ts every re ~son why f orestry 

shou.lct t gke root e.nd p,rosoe r . ·rnere is an unexce.TI.ed net,,ro:rk of 

ro e.a s o:f a.11 clg_sses , A. dem -:in d t'or forest oroctucts f f:¼. r in excess 

of the local supoly , an qrnple suoolv of ,~mod.s l a oor , R. l a r g e Rrea 

of lR.nu in forest and g ooa for nJt ning Als e , 9'.Ii growth condit i. ons 

r avor11 ble for a l a r g e varie t:v of com•nerc ially v 9.1 u 'lble timber 
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species. B'urthermore , from the soci9l st8.ndpoint, the ,·rider and 

more intensive 90plic ~tlon of forestry woula increqse the uroduc­

tivlt:v of' the lanci ; the work thus arovlded wov.lct helo stRbilize 

income of both rurR.l 8.nd lndus trifll l Rb0rers; the tA.x base of rural 

towns would be enlR rged; the re '"0 ,ld. be a better general 80pre-

cia. tion of forest VR.lues, with attenciant g4ins in measures to 

protect the !' orests and r'orest lanas B.ga:l.nst fire , erosion , grazing 

and otre r losses . 

In orQer to bring to oass this happy state of affqi.,,,s, however , 

the re mus t be solved one out standing oro blern , narnel v , the util i za­

tio.n of lm1r grg_ae t_r~, ,,,1th which our New Englr.i.nd forests A.re now 

cluttered . Although ma t ure n;is been ext,....emelv generous in restock ­

ing both abanaoned farms El.nd cutover lqnd, repeated clear cuttings , 

forest fires and grazing over a long period of years have rerul ted 

in neteriorated forest E_;rowing atoc1rn--stri.nds made up in oart of 

short- Lived weed species and crooked , li'llbv c'.nc1. otheruise defectivP 

jrniiviu.unls of all kinds . In order to get rid of this weed elPment 

ano. give the better trees uf croo tree soecies and form a chance 

to grow, improvement cuttings ana. thinning are eve,,..ywhere needed . 

But they cannot and will not oe m.que on any sc ,=i.le until there is 

a better I11fl.rket fo-r the ltlR_ terlP,1. to be removed . Hundreds of thou­

sands of c orcls of h.o:i.r6.wooa could. be taken out in such cuttings and 

the residU8.l growing stocks greatly imo:roved therebv . . F'urthermore , 

with A.aequ;~tP, and orofitable outlets , the forests could be rehabil­

itated very largelv with the f a rmers ' o~n labor ana ~ithout loss 

ln the C8 se of 0 1vners who wPr>e obliged to hire l8_bor . Direct sub­

sldle s would be unnecessA.ry. We beliP.ve the situqtion calls for 

no huge investment of' publ le f unds to bring 11.bout R magical trRns-

rorn1atlon overnight but rather , to begin with , a thoroughgoing 
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study of certain asoects of the utilization And mRrkPting of this 

V8st accumul9.tion of low graae mR.teriAl, And the nsture of such studies 

is such tl1qt the rAg\onsl forest exoeriment stRtion must carry the 

greq ter pArt of the loaa. . Notable efforts have been m8de , e soe c islly 

in Connecticut , to solve the fuelwooci problem . 'food-burning stoves 

9nd furnRces of g ,,.,ePtl.v Pm?roved design are being tried out in a 

small way , / ogged wood i~be lng us e.d exoerirnent R lly in comoe tit ton 

'"1th coal at A. state institution , ana. soine stuo.iPs are being made 

' of' charcoal production Rna of the oreservf:ltive treatment of wooden 

posts , but stB.te flnd orivate funas for such rPseR.rch Bre extremelv 

meager and o.oubtless will continue to be so . 

T11e Gomrni ttee recommends that the work of the Northe~rntern 

Forest Experiment St8t1on be exoAnded along the following lines ~ 

Forest Products 1 eseg_rch 

A division of forest oroducts research should be added as 

a new part of the Station . Such a divi..si.on shoul6. not deal with 

the more be.sic studies, su •.;h as nP1" uses for wood , the ma.king of 

plP,Stics , methods of puloing , f'ermentRtion orocesses , the use of 

lign1n, etc . Such rese9rch comes wit11in the orovince of· the 

B'ore st Proauc ts Laboratory e.t lviacii son , ✓ i scons in , i:ma. snuld be 

much more liberally suoported thi:in at present , so thRt fRster 

progress Ccin oe made . In this connection , it shoula be oolnted 

out th-3. t f arrne rs and. other small ownPrs wo J.ld benefit b:v this kind 

of rese'3.rch fully as much as the lfl.rge ind us tries . The regional sta­

t ion mig.r1t wel 1 unaert,ike orou uction cost stuQie s 9 i111e d to develoo 

i JJOrJvea e.nd chei=ioer meti1ous of h 8rvesting, ext:rRcting, trR.nsoorting 

ana orocessing New E:nglPnd forest oroducts, both lumber and cora."ood, 

to uetermine tl1e net conversion values of logs of v ci rious kinds, 
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sizes and gr~rnes ~hen sawed into vari ,)US products or co rnbinA.ti ons 

or oroducts, such as lumber, ti~s, small dimension , etc., ana , in 

artlcul qr , to aiscover means of increasing the usefulness or low 

g r e.de haruwood 9.S a source of he at and power. It is suggested t hat 

a stuay of the use of wo od. gas as g substitute for gA.so line on f,9rins 7 
::::>-

gives or o mise of ueing very much 1vorth while . 

At le es t ~10 , 000 is needed to mgke R st9.rt in forest oroducts 

research. 

Forest Ero nornics Research 

'I'he smA.11 size of the forest holding s , referred to above, 

makes ae sirable the orgqni 2,A t:lon of co ope r'-3.t i ve management and 

ut n1v1.ti on grouos . I t is beJieved t hat forest coooeratives will 

ue f ound essentii:i.l to the orderly arn~ orof'itable rn;:irke ting of w::>od 

oroaucts from small , scattered oi-rnPrsb.lns , reg::i 1"dless or consumer 

dem9.nd . 1~ew England. is folloning the ex9eriment At Coowsto wn , N. Y., 

conaucted. oy the No rthe a stern tore st Exneriment tat i on, mi th a 

great ueal of int;er1 st, ano. this Committee urges that the Cooperstown 

oroject lle given sufficient working capi t a l 9.nd other sunoort to 

A.ss~re its continuance in an efficient manner. 

So oromising is this experiment in cooperative management a nd 

util ization tha t i. t is sugg est ed that R.t le a st one simila.r experiment 

be set up at once in New England, either in the white nine region 

or in the oak-hickory region . In time s uch experiments should be 

under way in both of these regions , and in the spruce region Rs well. 

Pre liminary to the establishment of such a unit there should be 

a study made of the adequacy of mA.rket outlets for the exoecte_ble 

products of the unit , i ncluding borne consumption, needs of locBl 

processing pla.nts , etc. It mA.Y be necessq,ry to make preliminary 



6 . 

as are favored by the gyusy moth. The number of such destructive 

orginiems 1s no~ so m~ny that the qttemot to combat each individually 

means 1ncreasing confusion ana exoense . easures adooted for control 

of insects~nd diseases attacking a given soecies of tree or regional 

forest type should be coordinated . 

Such coordination as is attempted for forest pest and d1se4se 

control should be b~sed on fund9mental information on forest ecology 

and physiology which 1s not now available . It is gener4lly held th~t 

q_l l pl' nt & an an1rn9.l s -'lre sub Jee t to a.1sea.se becq.use they lack 

immunity or because of low vitality . ~s yet e hnve no knowledge of 

how low vitality in forest trees may be determined, nor hat limits 

may be placed on our attempts to ynprove disease and pest re-s1stance 
pl ).,--J../ivJ 

by qualtt es of sotl and s1te 11which are beyond our control. 

But here is a field of study in which thf' Regional Office of 

Forest Insects of the Bureau of Entomology and Plant uarantine , the 

Regional 0ff1ce of Forest Patholcg y of the Bureau of Plant Industry 

ci..nd the Northeastern lt,orest Exner1ment Station should cooperate . 

A series cf ecolog ical s udies , 1nvolving also a study of the phys1-

ol ogy of the most thrifty forest stands, should be undertaken . These 

would serve as the basis for a coordinated scheme of remediAl meaS7lres- • 

direct or indirect , n~tural or Hrt1f1c1al , biological or allv1cultural­

undert4ken for several diseases am insect pests . Thus could be 

developed the knowledge of the effect of stand compoai tion, form , 

density and similar controllable factors on soil fertiltty and the 

plant society . The manipulation of the controllable fRctors offers 

the only economic means of controlling thoroughly established insect 

pests and diseases . 

It is believed that f om 10, 000 to $20, 000 could be '.1.dVantageous 

used for such research . 
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s tua.ie s of the orooertie s ana uses ol certain local wo 06. s about which 

little is ~nown . And, with thP selection~ a suitable locality for 

the establishment of the coo erative , there srrnuld be init10.tea. studies 

or' 8.11 the imoort"lnt ohAses of the technical , economic and soc18.l 

f A ct ors involved . fu :re should be 9. seua rA. te stAf f of tP chni.c iR.ns 

~nd economists for each exuerimentel unit . 

It is unci.e:rstood th4t the sum of $250 , 000 is nPeded fo:r eAch 

uroject in coooerR.tive 1118nai;i;ement 8..nd utiliz.gtion . 

ForPst Protection Research 

1Ehe forests of New Eng18.n6. hStve suf i' ered severely from the 

ravA.ges of insect pests and diseases , mRny of them RCcidentAlly 

intrxtuced from abroad. . To date thesP oests and a1segses h Fi.ve been 

stuo.ied largely a.s seoara te entities , and 1..n some cases soecii:i.1 

or5 anizations have been formed to QeAl solel~, mi th the control ol 

R o~:rticul9.r organism . 'Ehus the olister rust orgenization co11bcits 

the white pine blister rust , reg<1rdless of the white -oine 'Pevil or 

any other enemtes of the mllite oine ; and the g:vos:v motb orgRnizRtion 

combats the gyosy moth, regardless of other insects or disPases ~hich 

may tJe qttacking the sRne ty,ee s -roies/A.s a:re f P.vo:red bv thP g;vus:v 

moth . The time has nov• errived when the purnber of such destructive 

orgt~.nisms is so greRt th-9.t Atternutsfto settle the s Jo:r-e ,~~. th'. eRch 

J • 11n..l ~d..u~-;V- C!l.n only leA.d t'.) ~y,eater R.nd g:re9.ter con.t'usion nnd 

exoense. 'Ehere is nPed tor g _ coordinci.tion of control measures, whpther 

direct or indirect, natural or .gy,t;ificial , biologic R. l or silvicultural , 

or what not ; anu to acco ,,mli sh tlli s 1. series of ec olcgtcal studies 

shoul l be inaugurFited by the RegionA.l 01'f ice of l 1'mrnt Insects of 

tne bure au or ntomolog? anG Plri nt ~UA.ranti.ne .g_nn bv the RegionHl 

Ut'f ice ot' 1''orF. st PA,thologv of' the Bm·eA.u of' Pl,i. nt Ino.ustr:v / Such 
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stuoiPs, rn 9.n e in coooer8tl ,1n with reseA.rch f oy, ester-s from other 

agenc le s, would aim to d.i scl os4 J tlie rja t~ onshio of the ~os t im~ort.qnt ~ 
• )l1;,· ~ 

insect pe s ts R.nG ui..seases to rious common for , st envir,pnments A ) 
t t:JJ I ..u-! (fV ~ 

otl er desty,uctive o~g-smi-srns, to the end tha t t-hp stand corno-osi tion, 

'"' form, density or other controll~bie Ya ct~ s might be so Alte~ed by 

oro0er cuttin~s as to reduce t h e severity of attack or minimize the 
J 

ext ent Jf the injury . It is now reco -·nized thqt the only economic 

me8.n s ol controll ing thoroughlv est:::iblished insect oests a.nd dise-9.ses 

is throu~h silv iculturRl. measures. 
-

It is oelieved that from $10 , 000 to $ 20 , 000 could be advan-

tageously used for such research. 

lforest Influences l esear ch ,... 

The inadequacy of information on the factors influencing run­

off , fl ooo.s , erosion, etc . is well known to every ,·ror1{er in this 

or related i"leld.s . In New Engl'3nd the ~R.r&lllXl!:NOCNCX:HX.lldt recurrence 

of' disastrous floods affords amole justification for the initiation 

by the rl orthe8.stern torest Experiment StAtion of a number of rnuch­

needed studies in forest influences. In oar-ticulci :r , qu 1=mti tative 

inform 0 tion on tne relat ive amounts of ru~-off under d i fferent con-

6. :i. t ions of forest and brush cover is urgently needed in mRking olAns 

for stJrA.g-e reservoirs ana other flood engineering constructions, 

XNlli as well as in develooing me ;::i sures of control through forest 

cover . 

Serious consideration should be given to adding B division 

of f' or est lnfluenc es research to the st9.tion. To ca.rr:v on such 

research effectively upwards of $ 25 , 000 per ye a r is needed . 

The f'orest urvey 

The Forest Survey of the United dtates , a uthorized by the 

,,I, 
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lJtcSweene:r-llllcNar.v Forest .H.esearch .Act of 1928, sho uld be extended 

to incluae t he NorthP d St a s soon as possible. For es t ,...esource 

data is needed for ne a rl.v all kinds of forestry nrojects , qnd ls 

especiallv useful in co nnection with l a. nd us e planning a nd the 

or :s-aniza tion of coooerative manag ement ::i nd. uti l ization units. The 

Survey ueterl.!1ins t h e e xtent, qua ntit.v , kinds a nd. qua.lit:v of timber on 

all clq sses of forest land; rate of deoletion through cutting , fire , 

insects , d isea s e; and other c 1 uses ; current and ll'Obable future rate 

o f t irnber ~Y'owth ; present a nd uroba ble fut u,...e requirements for forest­

nrod uc ts . It is reA.lized thR.t the greatest g ood mill come from t J1is 

oroject by r a oidlv pushing the worli: to co ,:10letion . 

It is urged th11 t sufficient funds be m9 ae av9.ila b le to s tgrt 

the :::>urvey in NP," Eng1 3.nd a nd New York ,·ri t .hout f'urrher deL:i:r , a.o­

oroxirna tely ~2 b , 000 oer year. 



Field Laborator for the Instruction of Gradu te Students 

Since 1915, instruc t ion in forestry at Harvard le di ng to th 

Maste r in Forestry degree has b~en confined to students who poss se 

a bachel or ' s degree i n forestry. Ordi_narily students complete the 

requirements for the master ' s d gree in one academic year. By gi ving 

up the two- year graduat course offered prior to 1915, i ntend d f or 

men having no previous forestry training and requiring the teaching of 

l ementary forestry subjects common to an undergradua te coure, the 

Forest staff w s free to concentrate its efforts on advanced ork and 

speciali zation. Under the guidanc of a staff member, students under­

took research projects in a gr at variety of subj cts , incl udi ng eil vi­

culture, for at management, ut i lization and marketing, gro th an yi el d, 

f ore s t ntomol ogy, forest pathol ogy, forest oonomics , soil sci ence , 

tree physiology, forest genetics, and, for a tim, i l dl 1fe m n gement 

The r aea roh project method of instruction i e st111 bei ng fol l ow d. 

For a number of years past, however, it has become i ncrea singl y 

clea r that, 1th a small et ff and 11rn1t d funds, adequate instructi on 

coul d not be gi ven i n all of the profe sional forestry subjects, and 
~e> ,l .r (~·~ t '~"- 1/-f c.~ Lt.; 1 It, [. 

that t~e Forest st oul ~ very d inf el raw a 11he betwee~ thee sub-
".,_~ ,t.-, ,:/~'" CI fl rl- . (°• l h ~( , If_ ,,.I ...-c Liff ~ _ __,_ (. t C. t /. 

jeot s in hich advanced instruction a s offered nd those in whi ch it 
:ia'¼o,.- t 14 ' 7 t? f o,. !d, 4 /l>r.. ,, -(. ,.( /!' 1' -, • • ' j · ~ !:i.::_I ,., . Ii ~ 

. + ~ ,,,e,. 1 -t◄ , ~ p .146(, ~~rt C' &1,_, r-~ fo-e~-Cf,'t.s 
Those subjeote in which the staff beli eves specializations ould 

no be offered at Petersham are s ilviculture and c rta1n of the und r­

l ying sciences , namel y, soil s cience , tre physiology, and forest 

genetics . In coopera tion with other members of the D partment of 

Biology at Cambridge or of other units in the University, advanced 

work al so should be offe r ed (by special arrangement) i n suoh subjects 

ae f or es t entomology, fores t pat hology, fore s t ecol ogy, and f ore s t 
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eoonomics.fspeoi ali zat ion i n any of these subjects, a s ell a e in 

silviculture, is oonsid red acceptable for candidates for the ~ tr 
l • 1 ':i: r }) u ' I 

i n Forestry degt~e, provided.. ct _Jwo mohtµa ~~ the aoademio 
,-C :'""' -," _ • (- . -,t;& I 11 V' . / • µ1. n_ ~ ~ '~ 

sent i n general orestry i nstruct dn a Pet'ersha m. 
~~ ......... ~· .._:-t.!:...::::.~ '-""'' ,,,, -et ._,( - .,,..-t J i;..~ ---<="-:, 

such candi d tea adeq a te grounding i n th /professional 

fore try subjects should continue t o be a ssured by admitti ng only men 

who poss ea a bachelor's de re f~om a forestry school accredited by 

the Society of American Fore0tere, Wi th such a ba ckground, a student 

may be g i ven sufficient instruction ithin two months ' time a t Pe ters­

ham in the history, cultur e, protection, use, and economic importance 

of t he local fore ts adequately to serve a s orientation for special­

i ze d study occupying the remai nder of the a cademic year. At the same 

time t his period of instruction should be used to test i n a general 

way and to round out the candidate's kno led.g of the principa l pro-

f ssiona l for stry subJeots~ It is, of course, obligatory for any 

school granti ng the M. F. degree (a profession 1 degree) to be a ssured 

t hat t he candida te possesses adequate knowledge of those subjects 

consider de sent1al to suoc esful profes sional pr actio, namely, 

silvioul ture, management , u tilization, protection, and economics. 

Specialization by candida tes for the M. F. degree cannot but be 

looked upon with favor by the profession of fo restry. Nor can any 

f ault be found with a small school h1ch can offer specializa tion 

1n but a few of the many subjects which now constitute the ver ­

enlarg1ng field of forestry , parti cul arly so here specialization of 

a h i gh grade ca n be offered i n a subject as fundamental to forestry 

a s s1lv1cultur a t an i nstitution here excellent suppor ting work 1n 

t he hole fie ld of biology also is being conducted~ 

For try is uffer1ng from l arge ov reupply of poorly trained 

field f oresters - men ho have an inadequa te t raining in b1ol.ogy, who 

l a ck the 11 biolog1cal f'eal 11 so necessary 1n a pr actising forester, who 
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ar un ble to analyze the extr mely complex forest conditions of 

today, and who , th refore, ar un~ble to determine the proper silv1-

cultura1 · treatments to be applied. The actual contact with the livi ng 

forest and 1th th methods in 1lv1culture developed over a period 

a?"' ~ .~ thirty years, together 1th an appreciation of the ork being 
:_----

conducted in th~ un'derlying cienoes , such as soil sc1enc , tr 

phy iology, etc., are outstanding advant ges offered a Petersham, 

For stµdents specializing in silv1culture, a s contrasted 1th 

such subjects as for.est entomology, forest pathology, etc., and ho 

. are pl an-n1ng a career in practice, the r search pro,Jeot method of 

instruction, 1n hich the student necessarily spends most of his time 

ork1ng in a small sector of a limited field, should be replaced by 

one .in hich the student is required to a,tudy i ntensively and prepare 

a written report on a select, d area of the For at. This should oon­

tain such a representation of conditions as 111 afford an insight 

into local l and use history and forest succes ion, the influence of 

these and other factors on the present character of the s tands , and 

the kind of s11vicultural tr atmente applicable,. With the 6'1ose ) ~ 

guidance of a s taff member, such a method should greatl y 1mprov the 

student 's ability to analyz and interpret the various factors bear-

ing on existing stand oonditio~e, diagnose present ailvicultural 
·L.t ,e.._ 

needs, and prescribe suitable treatments~ 
t-o ~~ 

The instructor 111 

'---o.ppo tunity to r~ng in the importance and influence of loca l ood 

uti li zation and markets, of economic oone1derat1one i n general! of 

destructive insects and diseases, and of numerous other factors which 

must be taken into account in making forest p~ana. In thi s ay it is 

believed the student can best obtain within a short period of time 

an understanding of the complex interrelations of biologic and eco­

nomic factors involved i n the application of forestry. Thi s ie 

essentially the pl an of instruction 1n a1lv1culture f ollowed by the 
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late Director Fieher when working in the field with his studenta. 

The selection of research problems tor M.F. oand1datea other 

than those specializing in silvioulture also should be influenced 

-~ by the profeaeional oharaoter of the degree, holders of whioh are 

··;~-- ' expected to be competent praot1 tioners ot forestry, and furthermore, ,<, 

.. ,~ 

'~ by oons1deraiion ot the student's choice between a oareer in praot1oe 

I \, 
\) 

or in researoh or teaching. In general, the M.F. thesia problem 

should be broad rather than narrow, emphasizing the 1ntarrelat1one ot 

the various subJeota whioh come into play in the solution of the prob­

lem. .'J.'hie should hold regardless .of whether the student 1ntende later 

to become a candidate tor the doctorate, unqueei1onably a desir&.al.e 
.A 

. \. ~ aim 1n :, the case of those pihann1ng a oareer in reeearoh or teaching. 
-~,-~ .,,, . ...-.,, v . 
: ._f /___,-·· For th~ ;Doctor ot, Philoa<>p~ !fegrea the_ thesis problem ord1nar117 

l 

will be in eoil' e<J'lem:nt, 1rr♦e phyeiology~ or f'oreat genet1oa, exeept 

as oollaboration with other member• of the Department of B1ology_ma7 

make available the tao111t1es tor 1natruot1on 1n other aubJeot• 

related to toreetr7. 

Oppor,un1t7 at Petersham tor work leading to the doctorate will 

be proT1ded through part1o1pat1on in the continuing reaearoh proJeot• 

in toreet soils and related work on tree nutrition and growth, and. in 

proJeota 1n forest genetics, oarried en with the support ot the Cabot 

Foundation tor Botanical Ree$aroh. It 1a dee1rable that this work in 

oertain of the fundamental so1enoea be maintained at euoh a high level 

as to attract reaearoh men trom the federal forest experiment etat1ona 

and elsewhere on leave ot absence to~ the purpose ot learning the moat 

advanoed techniques in researoh in these tielde. 

There is a generally recognized need at present for men trained 

in forest eoonom1os to deal with the probleme arising out ot the 

depletion of our toreet resourcea and the dift1oultiea 1nvo1Te4 1n 

passing trom a long period or foreat exploitation to one ot conserva-
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t1ve use. Oont1nued oolla.boration between the Forest and the Depart­

ment of Eoonom1ce. 1n the 1nstruot1on of candidates tor the M.F. degree 

1e very desirable. The courses 1n eoonom1os now being offered b7 

Professor John D. Black and the seminar oonduoted by h1• 1R Agricul­

tural, Foreetr7., and Land Use Policy under the new School ot J>ublic 

Administration are attraot1ng torestry students throughout the country, 

and the Forest ls reoe1v19g numerous inquiries relative to speo1al­

iz1ng in forest eoonom1oa. 

Inetruotion and tao111t1e8 tor research at the Forest should 

continue to be made available to candidates for the degree ot Master 

ot Arts or Doctor of Phlloeophy who undertake studies in suoh subJeots 

as botany, zoology, physiology, or eoonomios which bear on forest 

culture or ut111zat1on. 

An E erlment Station tor Research 

When the Harvard Forest was t1ret established in 1907, it was 

the only institution in the region which could in any way be con­

sidered a forest experiment station, and this condition lasted until 

1923, when the regional toreat experiment eta.t1one under the u. s. 
Forest Service were established. The federal work in New England was 

first located at Maseaohusetts State College and later moved to New 

Haven, where the Northeastern Forest Experiment Station has since 

developed a comprehensive program of work entrusted to a teohn1oal 

statf ot some 2~ persona. It has two experimental traots in the 

White Mountains, one at Altred.,Maine, one at Williamstown, Maseaohu­

setts, and other■ in Hew York State. On theee experimental toreets, 

research in s1lv1oulture hae been oonduoted along approximately the 

same lines as at Petersham, though without any relation to the 1nstruo­

t,1on of etudents. There 1a, however, little dupl10at1on ot ettort, 

for the reason that the experimental toreets operated by the Station 



are located in other parte o~ the region, where oond1t1one are quite 

unlike those at Petersham. Here we are fortunate in being looated 
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in the tttrans1t1on zom;•, marked by the overlapping o~ the northern 

forest and the central hardwood forest, and where land us, history 

falls into eharply detinad stages of unusual s1gn1f1oance. The Har­

vard Forest, beoause of its location, 1ts unequaled length of time 

under intensive treatment, and 1te unbroken series ot records, can 

continue to make valuable contributions in reaearoh. Nor, aa hae 

already been demonstrated, is the appl1oat1on of the findings ot euoh 

resea~oh at Petersham limited to the central New England region. 

Methode in s1lv1culture developed at tha Foreet have been tound useful 

in many parte ot the oountry. 

In the underlying fields or soil 101enoe, tree phy11ology, and 

forest genetics, work being done at the Foret!lt under the Oabot Founda­

tion, and eleewhere 1n the Un1Yere1ty in related t1eld■, such aa 

t,otany, ecology, physiology, eto., afford the baaio suppor, to 

researah in silvioulture whioh does not exiet in the case ot any other 

experimental forest. In the biological phases of forestry, th• Harvard 

Forest should exoel. 

On the other hand, the federal forest experiment station• will 

conduct reeearoh 1n other fields of forestry, euoh as mensuration 

(forest meaeurementa), wood ut111zat1on, forest protection, marketing 

of forest products, wildlife management, flood and erosion control, 

eto., which will receive only minor or inoidental attention at Peters­

ham. It le the obligation of an experiment station supported by publ1o 

funds to work on all aepaots ot the forestry problem. But at the 

Harvard Forest there ehould be a strong and persistent oonoentration 

in a1lv1oulture and the underlying so1anoes, 1n this way making the 

most ot 1t8 strategic geographical location, its aooumulated experience 

and records, and the resources of the Department ot Biology of Harvard 

Uni vers1 ty. 



In the opinion of many foresters who are tam111ar ,nth the 

situation at the rorest, reeearoh in t~e methodology of s1lv1oulture 

should stand out strongly at Pet~rsham. For thia a small forest 1a 

equallJ as useful as a large one. The prime requieiiee are care 

and thoroughness 1n the planning, executing, and recording ot e;q>er1-

mental treatments, plus oont1nu1ty of treatm~nt over a period of time 

suttioiently long to give conolua1ve reftults. Most fortunately,• 

nearly all of the young etands established since the Forest waa tirst 

put under management ■uttered no more than alight damage tram the 

hurricane, and the original plans oan be oarried along without 

drastic changes,. 

Ino1dentall7, during the past year two important supports to the 

foundation tor oontinued research in silvioulture haTe been added. Dr. 

Hugh M. Raup, or the Arnold Arboretum staff, has completed an histori­

cal study ot land oooupanoy and uae tor the tracts which compriee the 

Forest. Mr. Oharlee Simmons, or the u. s. Bureau of Soil SurTeY, 1a 

well advanoed in making a detailed soils map or the Forettt. 

Research in eilv1oulture ehould be broadly oriented from the 

standpoint of eoonomio wood production, from the consideration• of 

profitable enterprise aeeoolated with private ownership. The a11T1-

oultural methods and teohn1quea approved and recommended by the Forest 

as a result or reaearoh always have been required to meet the teat ot 

soundness and worth trom a business standpoint. Research 1n ollvi­

culture so oriented beet fits the needs of instruction of candidates 

for the protess1onal degree (M.F.) and contributes towards the moat 

efteot1ve oollaboratlon with workers in toreat eoonomios at Oambr1dge. 

In general, reeearoh of the descriptive and empirical type should 

be carried on in oonneot1on w1 th the training of oa.ndida tea for the 

M.F. degree; while research of the more exaot and fundamental type, 

in such fields as soil eolenoe, tree physiology, etc .. should be the 
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provinoe of candidates for the Fh.D. degree. 

Reeearoh 1n s1lv1oulture, as well as in the fundamental soienoee, 

must necessarily be largely of the continuing type and conducted by 

staff members who oan follow through year after year in making ob&el"­

vationa and reoords. Students should, of couree, pa.rt1c1pate in auch 

research and collaborate with staff membere in the preparation ot 

either progress or tinnl reporta. And certain research projects aay 

lend themselTes to completion in a Bingle aoademio year; but, b7 and 

large, s1lv1oulture 1s the one t1eld ot forestry moat dependent upon 

long term research, which in turn requ1re8 long-oont1nued ownership 

and op•ration of an experimental toreet, steady financial ■upport 

over an equally long period, and continuity ot reeearoh plane. For 

euooes11tul endeavor under such conditions, a pr1YatelJ endowed 1n■t1-

tut1on he.a many advantages over one supported by annual appropr1at1one 

from the public treasury. 

It should be pointed out too that 1n a privately supported 1nst1-

tut1on there 1e muoh greater tlex1b111ty and promptness of aot1on in 

initiating new projeete and tollow1ng prom1eing leads than in one 

supported by either the federal or state government. The Forest ha• 

amply demonstrated this taot 1n aeveral cases, where its leadership 

served to encourage other reeearoh agenoies to oontinue along the 

lines developed here. Tb.is greater freedom of thought and action, 

which results in promising studies being taken up and carried forward 

by larger ageno1ea, should be proteoted and encouraged. 

Continued eollaborat1on with the Department ot Eoonomios in the 

Univereity is highly desirable. Researoh in the eoonom1ce of farm 

forestry in particular is greatly needed at the present time, and 

encouraging results have come from the work of raeent students under-

taking project& under the Joint d1reot1on ot the Department ot Eco­

nomics and the Forest .. These studies have bearings on both silv1-
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culture and agricultural eoonomice, and bid ta.1r to find wide use­

tulnese throughout the tarm woodlot seotions of the country. 

There s.hould be continued. oooperation with publio forest researdl 

agencies working in the region. Excellent results he.ve come rrom the 

oollaborat1on ot members of the Harvard Forest staff with member• of 

the Division ot Forest Inseota of the u. s. Bureau or Entomology and 

Plant Q.uarant1ne and ot the Division of Forest Pathology o~ the 

Bureau or Plant Industr1. Several experiments are now being conducted 

1n the Forest, in both entomology and'pathology. Suoh joint under­

takings with ec1ent1ets 1n fielde oloeely related to torestr7 are ot 

great value to both Forest staff membere and atud~nte. 

A Model Forest tor the Demonstration of Foreet 

As a result of the hurrioane, which de•troyed no lees than two­

thirds of the merchantable timber on the Forest, and of greatly 

reduced income from the sale of toreet producte tor a number of years 

to oome, it is realized that some important ohanges 1n the management 

of the Forest as a demonstration area are in order. However, there 

should be no departure from the fundamental purpose and objective ot 

a demonstration forest as laid down by the late Director Fisher at 

the start. A forest Buoh as was visualized by him, for the use of 

students, proteesional foreetera, woodland owners, and the general 

pyblio, and which, 1n the form ot the Harvard forest, was so ably 

guided by him in the· initial stages of 1ts development, is of even 

greater usefulness today than 1n 1908. Nearly ten years ago Protesacr 

Fisher reoognlzed the demonetrational value of the Harvard Fores~ in 

the tollow1ng words: "But although the Forest has provided a t1eld 

for countless exeroises by students and the material for man1 bulle­

t1n8 and papers, it 1B not theBe but the forest itself which ha.a 

translated the developing technique of management into realizable and 
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oonT1no1ng terms. It speaks the only lang~age wh1oh can be under­

stood both by the wise and the simple - v1&1ble results. 1 

Slow progress in the appl1oat1on or forestry to pri~ate holdings 

in America is due in part to so few demonstrations of silvicultural 

methods and techniques which have stood the teet of time and are 

ready for adoption. The Harvard Fo~est is one of the few places 

where time has permitted such tests. In continuity of 1ntens1Te 

e1lv1culture its history 1s longez• than that or any other forest 1~ 

America. For 31 years it has annually oarried on a wide variety ot 

silvicultural treatments and maintained a record system 1n the form 

of detailed maps ot every part of the Foroet, hundrede of photograph• 

tracing stand history, descriptions or all s1lv1oultural operations, 

per1od1o inventories of the Forest growing stock tor purposes of 

regulating the annual out, statements or time and coats for eaoh 

individual operation, an accounting of all products harYested, and 

a oomplete record of all experimental plot~, cooperative research 

projeote and. advioe given to woodland owners,. 

The Forest is visited by from three to tour hundred persone 

annually, many of them students from other schools, professional 

foresters, ec1ent1~ts working in fields allied to torestry,and others 

interested 1n forestry, conservation, or outdoor lite - people who 

have oome to see how forestry la practised in central New England and 

who have gone away with a better appreciation ot this rapidly growing 

field of work. To many visiting professional foresters a trip throue,i 

the Foreet has etrengthened their faith in the value of their work. 

w. B., Greeley, formerly Ch1et Forester of the u. S., Forest Servioe, 

said, IPfhe two days at Petersham.,, .. stand out as red letter events tor 

many reasons, among them that I felt oloeer on that oooasion to natiw 

American eilvioulture than at any other time 1n my 11fe. 1 
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Only under oond1t1one of stable o~nership, dependable support, 

and oontinui ty of e1lv1oultural polioy 1a Emch a. oontr1but1on poea1ble. 

One might think that such conditions existed in the oaee ot many atate, 

tovm, and municipal :t'oreste in the region; but this 1e not trus,. 811-

vicul tural work done in ~moh forests 1e almost invariably involved 

with unemployment relief. Expenditures per acre for :forest improvement 

treatments have been so great, the amount ot work done so exaeaaive, 

nnd the supervision so taulty, that theme public toreata 1n many 

oases are not only of little value as demonatrat1ons for the guidance 

of private woodland owners, but are harmful in that they give rise to 

the mistaken notion that fore~try 1s very ooetl7 and out of reach ot 

the average woodland owner. It is of the utmost importance that 

demonstration toreete whoee work is oriented from the standpoint ot 

private enterprise be continued, it forestry aa a private undertaking 

is to be enoouraged and eoonomloally sound and praotioal methods in 

silvioulture a.re to be demonstrated. 

Bearing on this same point, e1lv1oultural methods thus :far 

applied on both public and private forest~ have generally proved to be 

too axpena1 ve in the light of present or expectroTI.e economic oondl tlon1 .. 

ror the most part, many of the praotioes recommended in the early 

years of tore stry, and which still a ttrnot 1,ide support on the part 

of the public, had their genesis 1n the methods of growing a.grioultural 

crope .. The layman thinks ot :roret:Jtry 1n terms of setting out un1f&rmly 

epaoed rows of trees on cleared land, much the same as planting a crop 

of corn or setting out an apple orchard. These artificial etA.nda have 

already proved the wigdom of those t e,N early American :foresters, like 

the late Director Fisher, who foresaw costly maintenance, unsat1sfao­

tory outcome and an eventual awing towards the natural association■ 

of treea. Not only has their unba.lanoed condition subjected such 

plantatlone to destructive attacks by 1nesots and dieeaeee, but tho 
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1n1t1al oo ta of e.t bllsb.J;nent piu prot otion have b en too high to 

give prom1se of any pr fit . trore an rn re it 1P becoming recognized 

that th p ilosophy of · ork1ng 1n olo e harmo y 1th n ture , a 

· xe lified by the ail vioul tural m thod dev lo d t P · ter 1arn b 

Prof, or Fi her, is minentl y sound and practic blJ from t he tand­

poin or cono ic timber, production. It s tle dernonstr tion of · th 

r le.•ti vely ch ap methods ot 1m .1roving th existing vol1mt (.,r growing 

stocks through ,v dings , improvement cuttin ,.. and. t h like, a gainst 

t e costly artificial atabli ' hm nt of s nda by pl a.'ntlng, hich i , 

mot ne ded to ay , nd around which the program of e rimenta.tion and 

demonstration in the for it lf houl no center~ This 1s · not to 

say that no f rth r l anting should b · done; but ny such enterpris 

should very finit ly be for th· purpo of acqui~ing n 

~nd not for routine purposes f timber ·ro ing. 

knowled e 

Up 'cill he tim or the l urric n , the For st afford d n unusual 

d monstr t ion 01" sus tained yield m ~1agement, having euch a distribution 

of a e of timber, from young t o ol d , ae o make po ible 1zeubl 

annual cuts year after year ithout depl ti 

Such an org niz tion of prod ction also was 

th capit 1 owing stock. 

rent fin nc al a i d to 

the Forest 1n t hnt substanti l a nnuL l i ncomes from the al of for t 

products we r realiz d. Ho ever, 1t as no t th d monstrction of sus­

tained yield management , as such, which attr .ct d visitors, but rather 

the d monstration of the application of the art of ilvicult ure to 

loca l conditions in uch an evid ntly practic 1 w y an to leav a con­

vict1on in the visitor 's mind that her nativ American silvicul ture 

a s t ing r oot. Nor aa the demon t r tion of log ing and lumberi ng 

m thods of particular intere t to most visitors, for the r as on that 

they w re ess ntially the same s those raot1sed. by lumbermen g ner-

ally in the region and might b een in us el e here~ Similarly• very 

li ttl e in the way of ne methods in wood utilization or in the process-
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ing of wood prod ct · as demon trat d , alnce in th_ ca lo the 

Foret found it a practic 1 necessity to oon orm tith local pr _ t1caa 

and to provid the sort of lumber dem nded by local industrio . With 

a uff1c1 ntly la.re taff of t chnioian · nd inorea ed finance 
' 

• ·Jeri entation m1 ht have be_n und rtaken 1n the pa tin the 11n B 

of ,o k with fruitful re ults. But , for the futur , h evelopm nt 

of irnpro ed m thod in ood utiliz tion nd proo 1ng, l o in and 

l umbering and the like hould be lett largely to thoe ugencie h1ch 

are b ct quipped to carry 1 t on ef'ficl ntly, .,uoh as the b'orest 

Producto Labor tory t adison, viuoonsin, and the r gional for ~t 

e~periment s tations . 

Vh11e there is no need or de ire to abandon the policy o u -

ta1nod yi ld mnnagoment, x1 t1ng ciroum tanoes n 1to.t putting 

l ess e pha 1 on th1 aop ct o th Forest a o. d mon trati on area 

for then t fe d c .. The on out tanding kind of d monstrat1on 

b1ch promise continuing gro th in valu and int r tis th 

me tho ology of s11 vioul tur ,. Ev n under existing fina oi 1 oircu 1-

s tano sit i reaeibl to develop and d mon trate improv d m hods 

and tee niques in this 1 ld. For th-s purpoe sm 11 ar as 111 

suffice, There 1 n n ed for xtending a 1ven tre tment over 

l n~ge tract in order to up ly convincing evidence . Some of th mos t 

effeotiv d mo atr tone 1n the Forest have involved areas of only a 

fe acr s. With the limited funds no available for cultural tre-t­

ment , there hould be a concentration of effort on a comparativ l y 

f et nds having conditions of p rt1cular inter s t nd s1gn1fic nee 

from th t andpo1nt of 1~v1cultur-l treat ment Joreover, a pr vi-

ousl y stat d , th re should b strong mpha. 1 on th n tur_.l meth ds 

or regJnerat1on and 1n n ral on thos m thods of stand establish-

mon'· and improv ment most in accord 1th natur 1 tendenci .. A lar ger 

har of uch cultur,l work might 11 be done by student und r th 
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nc of staff memb r ., rather th n b comin l argely routin 

op rations carried o t by paid or • 

Si nce 69 per cent of th young stand remaining after th hurr1-

can (not more than o erately damaged nd not mor than 30 years of 

cg) are of planted conif rs , there should be a compl et cess tion . 

of coniferous planting other tha~ on a strictly e r1mental bas i s. 

uch more experimentation in the planting of hard ood is de irabl. 

A much smaller forest nursery 111 uff1ce for futur ne d . 

The hol e s eal or forest op rations must neces arily b brough 

nto conformity 1th th present 11 itations in unde nd technical 

"'tnff. Certnin portions of th Foret d stroyed by th hurrio n nd 

of oomparativ ly 1 t t l inter st at the pre nt time mu t b l e~t 

untouched for the time b ing4 It may ell b that nature ' o 

m ·thods of' fore t re tor tion on such are e 7111 be of gr ater v lu 

from r arch standpoint th n though money ero uvai abl to appl 

cultur 1 methods to ev ry c~e of tie For t. ne oakn in pa 

pro c edur un~,r a policy of u tained yield hich imed to rds r gu­

larizing th produc ion of ,th Forest t constantly incroa ing levels 

1 s tho.t too much empha is as placed on ro ing t1mb r , ·as such, 1th 

n,c s arily some los in the development of n w 0 1 impro ed m thod 

throu h outr1 ht experim nt tion. Und r a con idorably redu d pro-

gram of for s~ opera ion th r hould be rent r · l x1b111ty in t·y-, 

1 gout n id , and great r or aho ld be po sibl in planning. 

execut ng, and reoordin~ the various treatments thnn in the past . 



I I 

t 

I 
J 

t1 

C 

by 

c rr 

1 

1 

1 

n 

1 C 

C 

0 

u 1 

. 

r 

n r 
/ ' 

r 1 

u 

C of 

UC 

tr 1t1o 

t 

t 

C 

l 

C 

C t 

u 

0 

f 

t1 n 

ro 1 

n 

1 

, 

t .o 

l UC t n n 

0 r l 9 

C r 

1 1 

h t 1r - X 

1 

C 

0 r 

t r 

, ro 

1 

vi • \ 

1 

C 

t 

11 1n 

n 

• 

0 ro 

C 

or 

• 

1 d 

J C 

t r t 0 

r r 1 . t ucc 



2 . 

u to 1n t nd 1 1n t1 , fl 1 r r 1 b d 

u t 1 J nd l 1 1 1 f nt1 1 

e . 
r r 1 0 r 

1 1 . . t ubllc n 

1v t t n n r ry , 

n 1n 0 t 1 ub le r r t 

r 1c 
' 

t rve 1 C ot n to 

e C n on t t to r. 

l tr 1 db 1 or , 

t t n 1 1 1c l b • 

C or ble ubl1 _. d-

C 10 p 1 n 1 t 

1 r ol r 1o, 

t 1 t 1 1 t hw r-

tur n d . 

UC 0 , 1t 

1 l th r h 

1 ort C t 1 1 h h • . 
1 v1cul ur t f 1 to biol t 

d on h cl or t bl lo 1 Wl d. 

0 t h rv or t h ul t no rn 1t It 

1 t 1lv1cu ur 1n ct t 1 cl nc , r phv lo-

1 , n 1 1 l of concentr t1 n 1 t t d 

1 t co r t or d th 

0 t t ut t , th t 1 

n t t r . or 1 it t 1 1 

1.n t t nt t 1ol C touch 

V r clo lv on th1 1 1 n y 11 1 0 t n 1..n 



J 

• 

h 

nt c ntr butt n, 

3 . 

lthl)U h 

r olve to co c,ntr te 1n 

t 

n which such 

uch · 1ght _b 

1lv1cu ture 

th ob r 

1 Ol'"t con 1d r t1 n . 

nd th co pl nt r 

tion th1 pro r 

of u d tor tr . 

ot1v1ty 11 

rr ct h v rd or t rorr 

concentr tin or 
lo, · nth toll t d 

un r c oft tr~ r d1t1on h 1 

t 1 , tr 

truct1 n, r ch, 

n d on tr t1on. 



' . 
\ 
\ 
u 

L4a-

" ' 

1 l n tructlon 

or trv epr , s b - co r 

lo I 1n t r str rro 

n . ent s co 

1 ne C r. l o, 

1 tru ti , u 

t b b cont1n 

o-

191 1 n nt 

f 

tor , co 

0 f tr t co 

1 z on. 

cul ur , n n I 

. 1 ld, ol 
' 

0 nc h:v 1olo I 

1 g n . 
r f r 

cl r , f . 
1 P-n ln 1 to 

0 t u V . f1 nl t 1 

1c v nc d t uct on 

t ho l not . 

o e U j C ln h1ch 

t t h r 1 V CU tu.re 

rt1cu r o l cl ce, tr 

r str, d1 t h t r n 

n d to t ent 0 b ch -

to tr school of d d-

t th r u1r ent f h 

nee 1915 thP- r od r 

1 on by or n coll Qr tio. 1 h 

1 in r C . 
u . cour , 

d or 

{. ·er 
or 

ch C 

or I 0 t con 

t n 1c nd, f . t1 , , 

I r, 1t C _ inc 1 1 

n cou d ot 

1 h 

r 1 n e n t 0 

oul of r d n t} 0 n h ch 

cl z t1 n ho no f r d 

C rt 1n f th un 1 c1 C 

h ol I n r t n tlc . 



. 
" .. 

\ 

2 . 

In cooperation it ~i er me 1b s of he D rt nt of \ lo y or 

of ot. er u is n tle Univer itv 

ere 1n uch ore trv .u Jct 

p th lo , , o t ecolo Y, 

1n f t cts, 

consid rd ~cc pt b for 

( f 

el 

nd 

v n~ d ork 1 o h uld )e of­

r et ento ol y, fo st 

cono le 

1n silv c Jture, shou1d e 

f r the ter in 

or vide at le st on - u ~ter oft e aca 1c r 1 nt 

t 

h 

the 

or t 

u7 m ora1n r11 

or th 

1 be n 

octo of Ph1loeo hy • r 

1 sci nc, tr e 

0 .... t n ice, xc, t s co __ bor ion 1th o r 

or p tin It f 

1 t, ct1 1 in oth r unJ ct 

I t &> C e of C 

( of salon ~r. ) 

t Ject. s illd contt 

B por v th 

C t 

"v Llf fic en n t ... ct1 n 

} 

t.l 
t 

V i. 

0 f 

"t ~ n o 

t 

g 

r • 

gr 

t 

r 

n1z 

such 

. b 

P ter 11 hi to., cu e, r ct1on, econo c 

l u tel t V 0 n t1on 

the rem :tn~e or th C 1c 

ye r . riod of nstruct on o le b. used 

to t st 1n ener 1 , th C ndid te's no l d e r 1ve 

ote on 1 r tr sub,1ec , n. ·1 , 1 v1cultur ., n m·nt, 

rs 

or 

ut1liz 1on, pr t ct1on nd con m1c • It 1 , or c urs , obl or 

upon nv chool g n t . egr e to b ur d t t th 

C n 1 0 e u t kn led tho e u Ject C n 1 rd 

sent1 1 t succe tul r f 1 n 1 pr ot1c • 



3 . 

c1 l1z t1on on h rt o c ndlr te tor ,b 

c n but 1 o du on lt1 f v r by t rot .ion of or try . 

or c n y ult found lt s 1 chool no fer 

p cl 11 tin tn but ,1, n ubJ ct 1ch no con-

tit t, t e 1 ld r · r , tr, p rt cul rlv o hr eel 1z t on 

nt 1 to to etr i g r c n be otf rd 1n _ubJ,ot und 

11V" C ,U E: 1 n i r r in he nole 

f1 ld f 1 lo 1 o 1 • uffer1n 

ho h v 

h "biol 1c l 

f'ro J r 

boll 

eel' 

1;1 f rl , d t 

r inn !n 1olo 

t 0 T' to 

c o pl x fo . t co .dtt o n ---
1 t tr n o .r 1 r t -t r or 

nt or 1 oun : 

t, 

11v cu1 t1r·.._~ 01·c1 q . 

t .. o 1 . 

h c t· 1 C t ct 

V lo 

or 

1 l fo ~1 1 h v1 u1 tu 

V r 

1 l 

r-, t 

r 

tr hrs 1) v, t e 

orA 1t n yed t. 

1n ilv c 1 u e, n J• c n a n in 

bee 

'{ 

But 

unde 

n 1 c tun -n 11 t1 

ble t P te h , dv 

r 1 o h.r UL J.ct n th r 0r 
r tl r en n, 9x n n 1n e1 hPr o t s r 

he l,cti n 

d 

re of 

t r s rch for c nd 1 t 

nf u need b th ct th t t t• s 

·h1ch re r_ u1 .d to b corn t nt 

on 

o 1 c nc 

C 

• he 

enh ne d. 

t1on 

nor ed . 

c n b 

r the 

rof ei n 1 

r ct1t1 n r 

de re .ho 

d.grec . hol 

or r r ion; 1 o, but t (3 r e, b con 1 tin 



4 . 

or th at ·ent's ch le_ bet en c reer in 1 1n1 ,tr t1ve or or 

1n r ere or t cl in . In n 1 , the . ·. thesis rot•lem ~hould 

e bro d rt r th n n o, . h a1z1n th •nt~rr 1 t1ona o the 

V r1 U ubj _ct h1ch come into 1 y 

or ooents 1 ec1 11z1 1n s 1 v1cu1 tUT'P 

1 y.~ 

of 

contr sted 

tc . , nd - -::, 
(_ ubJ ct 

pl nnin C r tn r ct c-e , T' tl n r ae rch. thP. 

m tlod f 1n truct1 n shoul OP re 1 c 

1 r 

such 

lr 

r or 

int 1 C, 

us O t 

to tudy nd r ort n 

nt t1on 

t 1.t ry 

t o 1ta 

c md1t ans 

~ cc 

e nt c 

111 

1 r 

k n 

C 0 

of 

P proble . 

1th such J 
re 

rch 

n t ht 

tu 1 t e m- t 1_1 b ,.n of 1 f r fu .ure 

C r h 1dl1n e n ru :t n f t ff ber 

tho ho 1 re ly the ,U n to 

an rze n lnt r et th v ri a cto b r1n::, n ,x1 tln t d 

C d1t1 s, to ad i:ign s1 ot p s nt 11 -1cu tu nd to 

pr pr. 

tu 1 

1 n 

.uch 

opportunity to r1n 

n ent d t. t f 1_., 

1 o 1 1 ive t P. lnot tor n . c 1 nt 

n u 1 he cour e of 1 cu&s1 ns on 1lv1-

cu ture th 1 rt C d L l nc f 1 cl or at ns-c d 

1 , of loc 1 cono le ctor n· o s ot er f ct.o. 

hich muut b t ken 1n o cc unt in th - ing of fore t p '"n . • 

11cat1on of orestrv . h1a 

1 ent1al1~ the 1 nor 1nat ucJ )n foll d by th 1 t 1r COT' 

r henev r 1n the f1 ld the u ent , n in 

m ur cc un, or theirs or 1n rt ot 1 v -

cultur • 



~ .. 
• 

t 
5 • . . , 

pr Vi u 1 st ed, opportun1tv t t or, t ork or 

le 1 tot doct te 1 prov1d ,d through p rticip tion n tLe 

c nt1nu1ng re - C pro.]ects n to :e t 0 ] nd r 1 t d or· on 

tr e nu itton nd re t , nd 1n Jr Ject 1n fr st gen t 1.c a, 

c rr1ed on 1th th up crt of t1on tor ot r.-1c l 

rch. It 1a 1T' bl, t ti se1 

nt 1 Ci nces b a to ttr~ct 

re e rch en r m the f ,der 1 roreat r, t t1ons n els -
heI• on 1 ve I b ence f r tl p 0. 0 l n1ng the m t d-

need ~chn1 u s 1. r rch 1n •h e fi lds . 

ct1on foc111• f)r re t th. re t hould 

continue t 11 t s f d r f ter 

f t 1 h1loeo hy ho u ,rt Bin uch eub-

j ct t n , zool Y, pbysiolo y 0 co. ic r on 

or st cultu r ut111z t1on. v did t or r B U;t 

et th r 1 nta of t e 1v , f h l/ cul y of rt n 

Ci n ., co cern d . 

F?re 1. r C 1 d n - t r r,nt or n 1n d in 0""' t 

cono 11c to ,r 1 1th the proble is1 out o t l 1 use t 
/ 

o rr n r r sourc na th e trP. J d1f 1cult1 1 1 .... d 1 s1ng 

from lon p.r1oa of .for t xololt on to on of cons rv 1v us • 

Cont1n e coll b t1on t !/ n t e ore t d the p rt nt ot 

conom1c in h 1netruct1on of tu ents 1n for- t ec_no CG h uld 

be encour ged . Th oo· . a n cono ice n b 11 by ors OJ" 

John . B ck of the D p rt n of .. conom1c , "'Il th ae in n uct d 

by 111 1 r1cultur 1 , or stry, n L m· -U e 01 · cy under t n w 
d,,,. .... -~ t,,,, . .;;1; « ) , ~ 

chool f "'Ub11c 1n1,tr tion h4V ttr cted/student t ou h ut 

the country, n the or st 1 P.C 1v1n n roue in u1 1,s el t1v 

to un~ert 1ng or 1n o e econo le • 



An ent Station to~ R search 1n For atry 
3-1 

h n th 0 t fi t t 1 h I 1t 0 1 1 t -

tut1 n 1n r. ion wh1 h ou1d y b t r t 

xp r1 ... t et t1on, d th1 un 1 t Ct' t n t 
the gl::>n l to t nt t t1 n th s . 0 t . 

rvio . 1r t loo t d at 14 ch t t , n (qz.. .3 _, 
n l t r lOV d to H n , +h t rn F r et X ,r 

t t e d v lop d h u t d t 

t ff of 0 ''0 ·It h 1n th 

bite Oil t 1n , on t ltr d, 1 , on, 

chu tt , d th r 1n Yor t On 

0 rch n 11v ltur be C l X -

t 1 t , lin t I ut ion 

to th tin r t n • 1 , , n du 1 n 

of ff rt , r h r on t t l r st 0 

by th ot tion r loc .. d 1n h th on, r C n-

alt on quit ho t e r tr ly 

tortun 1 b 1 loot 1 t n 0 , b he 

1 n r th:. nort t nt 1 h or I 

hr 11 1n• fin~ f 1 

1gn he d r t , r 1 lo ion, un-

1 th ot un r n, n t e t , nd 1t n 

of r c r o n cont1n t tan n oon ributi n in 

r r , lr b r t d, 1 th ~ D lie ion 

r th find1n of uch roh 1 1t d h n 1 

1 d r 1 n. in 11v d V 1 p d t t ore t 

h V b n oun :f'ul 1n oft coun . 
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In the underlying fields of oil c1ence , tree hyslology 

nd forest genet1os work being done t the Forest under the C ot 

Found tion, nd the resources po s sed by the Un1ver 1t in re-
) ::; -z-

1 ted fields , such as botany, zoology , physiol y , etc. , ttord 

the b sic suo ort to rese rch tn s1lv1culture lch c not be 

found in the case of ny other exp r1.ment 1 forest. In the bi­

olo ical phase of forestry the H rv rd orest hould excell. 

On the other h nd , the t de l fore t x eri ent st t1ons 

will conduct res arch in other fields ot for stry, such s e9-

sur tlon (forest measurements) , •~od ut1liz tio, for t prot ction, 

rketi 0! forest products , wild life n g en , flood d 

erosion control , etc . hie 111 r ceive only ml or r incident 1 

attention t Peter h • It 1 the o 11g t1on f exp r1 ent 

station sup orted by oublic funds to or on 11 spects of the 

fore try proble • But at the H rv rd Forest there should be 

stro nd persistent concentr tion 1n s1lv1culture nd the und r -

lying sciences , 1n thls a:y m 1ng the mot of lt tr t ic geo-

gr phic l loc t1on, it accumulated experience n ~ cords , nd 

the xcellent re ources of the p rt ent of Biology . 

In the o 1n1on of any foresters o r famil1 r 1th the 

situ tion at the Forest , research in the 1ethodology of s1lv1cul­

ture should st nd out stron ly t PeteDsh m, d qu t ly sup ort d 

by or in the underlying sciences. For this a-s all forest 1s 

equally as useful s 1 rge one. 'he rime requi ites are ex-

treme care lilld thoroughness in the pl nn1 , executing nd r cord­

ingot experimental tre tents , plus continuity of tr tment over 

a perlod of time suf~1ciently long to give conclusive re ults. oat 

fortun tely , ne rly allot the young st nds et bli hed since 1908, 

when the Forest s first put under m n gemPnt , suffered no more 
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than slight d ge from the hurricane, ~d the original pl ns can 

qe carried long 1thout drastic change. 

Inc1aentQlly, during ·the p st year to i portant supports 

to the found tion for continued rese rch in s1lv1culture have been 

added. Dr . .H. uo, or the Arnold Arboretum staff, has comoleted n 
~ 

historic 1 study of 1 nd occup ncy nd use for the tr cts which 

co prise the lorest. · r. Charles Simmons , of the Bure u of Soil 

durvey, is ell along tn m kihg a detP.iled soils map for the Forest. 

Research 1n s1lviculture should be broadly oriented from the 

st nd o1nt of ~cono 1c ood roduction, from the consider t1ons 

of pro 1table enteror1se ssoci ted 1th private o nersh1 • The 

s1lv1cultur l methods nd technique approved and recommended by 

the For st, as result or rese rch, lw 1 have been required to 

meet the test of soundness nd orth from bus1n ss standpoint. 

Rese rch 1n silviculture so oriented bet fits ·the needs of in­

struction of c n 1 tea for the rofesston 1 degree ( .F.) planning 

career in pr ctice, and contributes to rds the oat effective 

coll bor tion 1th workers 1n forest economics at Cambridge. 

Ing ner 1, res arch of the descriptive and empiric 1 type 

shou d be carried on 1n connection 1th the tr 1n1ng of candid tee 

for the M.F. degree, while rese rch of the more exact nd funda­

mentQl type, in such t1elds as soil science , tree phy 1ology, etc. , 

should be the orovince of cmdldate for the Ph.D. degree. 

Rese rch 1n silviculture, ~o ell as in the fundamental sci­

ences, ust necess-rily be largely of the continuing type, and con­

ducted by st ff members who c n follo through year fter year in 

making observ t1ons and records. Students should, of course, 

art1c1pate 1n such -research and collabor te 1th staff members 

1n the prep r t1on of either rogreas or final reports. And certain 
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y lend t m lv to co plet1on 1n f 1 

c de 1c ye r , but, by nd 1 rg , 1lviculture 1e the one field 

ot forestry o t de nd nt u o long ter re e ch, hich 1n turn 

qutr lon - c nt1nu don r hi nd oper tion ot n xoer1 ent 1 

fore t, ate dy fin nci 1 s~pport over n equ lly long r1o , nd 

contlnuit ot rese rch pl n . 'or BUCO tul ende v r under uch 

condition riv tely endo ed inst1 ution ha.a ny advant e 

ov r one sup orted by nnu 1 appropri tions tro the p~blic tre sury . 

It should be point d out too that 1n priv tel sup orted 

1netit~t1on ther is uch gre tr flex1b1lity d pro ptne ot 

act1o in 1n1ti ting n proJ ct and tollo in pro 1 ing le de 

than in one 

he Foret 

up orte 

s ly d 

by either the ted r 1 or state gov rn ent . 

onstr t d th1s r ct 1n nu rous c e , 

h re its le dersh1 rved to nc ur other r e rch enc1e 

to continue long the line develop d here. h1s gr~ ter fr do 

or thought and cti n which r ults in uch fruitf 1 tudie b 1ng 

t n up nd c rri~d for ard by 1 rg r g ncie hold b r -

tect d and encour ged. 

Continued cooper tion 

sir ble . xc 11 nt result 

1th public re e rch 

ve tt nd d th 

genc1 sis highly 

coll bor t1on ot 

e b rs of th Har rd ore t st tt 1th e bers f th Division 

of Foret In eta of the u. · Bure u of Ento ology nd Plant 

u rant1n d of th Divi ion ot Foret tholcgy of the Bure u 

of Plant Industry. ev r 1 coo r t1ve xperi nt ar now being 

con uct dint fore t, in both entomology nd thology. Buch 

Joint un rt 1n 1th scientist in fl ld clo ly rel ted to 

f restry r ot gr t v lue to orest tatf e bers . 

Continued coll b r t1on 1th the rt ent of cono ic in 

the Un1ver 1ty gives pro 1 ot tru1tful re ult • e "rch 1n 
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he cono ics t fr forestry in part icular i re tly need d t 

the pr sent tie , nd hi hly a tisf otory r,sults ve come from 

th or ot rec nt students un ert ing projects und r the Joint 

irectlon of the D artm nt ot cono 1cs nd the ore t . Thes 

tudi~s h ve be r1 on both a1lv1cultur nd gricultur 1 ~con-

o 1cs, nd 1d f 1r -to fin w1d us tulne s throurh ut th r rm 

roodlot ct1ons of the country. 
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truct1on or Gr te 

d 
A-

1 C 1 l , in tr ction 1n to try t r , le ding to the 

t r 1n or , to stu nt ho 0 ese 

1 r ' 1 tro chool n1zed t nd1ng . 

Ord1 r11 t n co 1 t h r u1r ent fort t r ' degre 

1n o C d lo 1 r . th t o- y r gr du t ur e or 

I 
for 1 1n , 0 rior to 191 , intended for en v1ng 

n p v1 P.q_Uir1ng th t chin or the 

co on to n unde r t cours , 

tr to C centr te its rrorts n dv ne e 

or p 1 1on by r 1n collabor t 1on 
-/;e4 ,e-...,/ ~ "1 ,,..,_,{t_1f.: 

it r t nt rtoo e rch roject 1n/s1lv --
cult r ut111z t1on d ,tin , r o h nd 

y eld, no ol !I tholo , cono 1 , 011 

01 no , , n tics , , or t1 , 11d 

11fe n n • hi r se rch thod of instruction 1 till r ol -

lo d . 

or n b r of rs t . how v r , 1t h s e 1ncre 1ngly 

cl r 1 h 8 11 t ff I qu te 1n tr tion c uld ot b 

1v n 1n 1 ot rote ion l tor try ubJ ct, d th t h 

or t h uld !1 1 1 dr in b t n t o J ct 

ln 1oh dv C n truct1on or r d d tho 1n which it 

w not . 

ho ubJ ct \n hich t t tf bel1ev s s 01 1z tion ould 

n o fe d t tr h re 1lv1cultur n C rt in or the under-
I 

ly 1 ce , ' rticul rl7 oil sci nc , r iolog , and forest 

net1cs . In cooper t1on 1th oth r er ot the Dep rt nt or 

1ology or of oth r units 1n th Univ r 1ty vanced work lso should 
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b oft red (by p cl 1 rr e ent) 1n uch ubJ ct forest en-

to ology , forest p thology , fore t e cology, nd toreet ec no 1c. 

c1 1% tlon in ny t th for tr subJPcte, well .8 in s11-

v1cu tur , le con 1 rP.d ace.pt bl or c did te tor th I t 1n 

i'or stry e r e, T'O 1d d t l ,a. t the fir t two onth ot th 0 -

d le y r r 8 nt t th For st, t t db lo. or th Doctor 

of h1lo o hy d gree th the sis pr ordin r:tly will be in oil 

C no, tre hy iology or for t n +-toe, xcent s coll bor tlon 

1th oth r ber of th D nt or B ology rn Y k a ail ble 

th f c111t1 for in tructlon in oth r ub ct r 1 t d to forestry. 

In the C se Of C ndid t for th • F. degr ( prof ion 1 

d gr ) t grounding in the rot on 1 r r stry ubJ ct 

haul cont1nu to b ured by dm1tt1ng onl n ho pos 8 

b chel r ' from tor stry school of r co n1z d t n 1n 

pproved by th 001 ty ot r.1c n or 1th uoh ab ckground , 

a. t d nt 

t Peter 

y b, g1v n sutt1c1 nt in within t. o onth ' time 

1n th hi tory , cultur, rotection, u e and cono lo 

1 oort nee or th lee tor ts de u tely to serve s orient t1on 

or p o1 11z d study occup 1ng the r m ind r of th c de 1c ye • 

At th ti this p r1od of 1nstruct1on h u d be u d tote t 

1n gener 1 nd tor und out the c did te • no 1 d of th 

pr1nc1 1 rote s1o 1 for try ubJJct . It 1s, or cour e, ob-
, 

11 tory ot ny school r nt1 the • F. d gr to b ur d th t 

th c ndid t OS es es equ t knowl dge ot those ubj ots oon-

s1 er nt1 1 to ucc tul rot ~a1on 1 r ct1c , nm ly , 

1lv1culture, n e nt, ut111z tin, pro otion nd cono 1c • 

Speo1 liz t1on on th p rt ot o na1 te tor th .F. degr 

C not b t be loo e upon 1th t vor by th prof sion of for stry. 
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or c n any f ult b found 1th 

ec1 11z t1on in but a f worth 

al 1 chool hich can ofter 

ny eubJ ct h1oh now c n-

stitute he ev r.enl rging t1eld ot forestry , rt1cul rly h re 

sp 111z tlon •ot high gr d c n be ott red 1n eubJ ot as runda-

ental to tor stry silv1cultlp' , d hr exc llent sunport1ng 

ork 1 the hole ti ld or biology lso is being conducted .F 

e try 1 autr r1~ fro large oversu nlY of poorly tr 1ned tor-

ters-- n who h ve n 1n de u t training in biology, • ho lack 

the "biologic 1 tel" so neoe ry in tor ater, ho are un ble 

to n lyz th extre ely oomple forest cond1t1ons ot tod y, and 

ho therefore re un ble to d termine th pro er s1lv1oultur 1 

tr tm nte to be ppl1 d . The actual cont ct 1th the 11Y1ng 

forest , nd with the ethod 1n s1lv1culture dev loped over a 

r1od ot 30 ye r, together 1th an pr c1 t1on or the or 

b 1n c n ucted 1n the un erlying science , uch s oil sci no , 

tre ohy 1ology, to. , re out tand1ng dv t at Peter ha . 

The Forest h enjoyed the reput t1on of !fording xc 11 nt tra1 n-

1ng 1n s1lv1culture, nd this re ut t1on c n be aint 1ned and n­

ha.nced. 

h n nd it incre s d funds and rac111t1es tor 1nstruct1on 

b come v 11 bleat Petersham, dv nod study nd spec1al1zat1on 

m 1 be otter d 1n othP.r ubJects and th number or student 1n­

ore s d . But tor the pr sent no xp ns1on 1n either of the 

respects can be undertak n. 

Th lect1on ot rese rch problems tor c nd1dat tor the . F. 

degree should be influenced by the f ct th tit 1s a protea ion l 

degree, holders of h1oh re rPqu1r d to be co oetent pr ct1t1on r 

at th rot slon · also, but to a lesser d gr e , by cons1d r t1on 

of the t nt 1 cho1c bet een a c r r 1n adm1n1str t1v ork or 
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1n rs rah or t ohing . In genertl , the .. the 1s proble should 

be broa ratlwr th n narro , .m h, sizing the interr lat1on of the 

V ri U ubJ ct h1ch com into 1 in th olut1on or th problem. 

or tu ent a eo1al1z1ng in s1lv1culture , contr st d 1th 

uch ubJ ,ot fore t nto ol gy, tore , to. , nu ho 
I 

r nn1ng c r r in r ct1 o , the re e rch thoa ot 1n, 4 ruot1on 

should b r l oed by n 1n h1ch the tu ent 1 requ re t tudy 

n r ort on an re ot the Foret cont 1n1ng such t tion 

of condi ions 's will tford n in 1 ht into loo l l nd e hie ory 

and for ion, th influence or tr e nd o r r tor on 

the r nt oh r ctr or th tand and the kind ot ilvlou tur 1 

tre nt ppl1c ble . 1th the nece ZW'J guid nc of t ft 

m b r such t od ehould gr tl. inore e the tud nt 1 bilit 

to an lyz nd int rpr t t v !"l.ou r ctore b ing on 1 tin 

st nd condi t'lone, to .:i.k ~ d1agno 1 of pres nt s1lv1cultur n da 

ti ~ld 

nt 

nd to prep re 

studie • S ch 

pl ot handing 
. 

thod 111 also 

bodying th 
-{ f e 

1ve the int uotor an 

opportun1t7 to bring in th import nee nd 1nflu nc of loo 1 od 

ut111z tion nd r economic con 1d r t1on 1n g n r 1 , t 

d struot1v 1nA ct end d1se e , and ot nu rou other f otor h1ch 

must b t n into coount 1n th 1 ot tore t 1 n • Only 

such t od o th tud nt ob in 1th'ln hort r1od f t1 

n und r t di of th oompl x 1nt rrel tion of biologic d 

econo 10 f ctor involved tn th appl1c tion l)f t r ~ try. hi 

1 ent1 lly the l n f inst uot1on fol o db the 1 ir,ctor 

1 h r h n v r 1n the field 1th ,h. tud n a, nd n 1 g, e ur 

ccount for th 1r u r1or tr 1n1n 1n s1lv1cul tur • 

r viously t t d , o portun1ty t t 

to the doctor te 111 be orov1d d through 

o.,. t tor or1 1 1ng 

rt1oupat1on in the con-
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tinu1ng r se rch projects n tor t oils and r l ted work on tr e 

nutrition and gro th , and in raj ct in fore t g n tics , c rried 

on it t .18 upport t the Ob t oun t1on for Bot nic 1 8 rch . 

It 1 de 1r ble that t 1s work in ae!'t 1n of he fund m nt 1 ci nee 

b int ir.a. d t such hi h lev 1 s to ttr ctr se roh en fro 

th f d r 1 fa st exper1m nt at ion nd l hr or le ve of 

be nee or the purpose of 1 rning th m t dv no t C 1 U 

1n e rch 1n th fields . 

In truct1on and c111t1e for res arch t or st should 

continu to b ade v 11 bl to cand1u te or the d gree of ast er 

of Art or Doctor of h1losophy ho undert&.k stu 1es in such ub-

Jct b t y , oology, phy 1olo y r oono 1os 1oh bear on 

fore t oultur or ut111 ation . 

r oogn1zed ne d t pre ent for n tr .ind in or.s t h re 1 

00110. io to d 1th the pro 1 ris i ng out of the deletion ot 

our r t r,sourc a nd th "1fticult1 s involv ln o 1ng ro 

lo riod of tore t xplo1t t1on to one of conserv t1v u e . 

Continued coll bor t1on betw en t e ore t ni the D partment of 

con mice in tl 1n truotion of stud nts 1n tore t co omios 1s v ry 

a. 1rabl . 11 c ureee 1n econo ic s now b 1 feed by rotes or 

John • Bl ck of the Dep rt nt of ,oonom1os , and the e in r c n-

ducted by h1m in r1cultural , ore try , an Lan _ e 011 y un r 

th n 

thr 

qu1r1 

School of Public Ad 1n1str t1on h ttr cted tud nts 

iout th country , nd the oreat 1 r oe1v1ng umerou 1n­

rel tlve to undert 1 · or 1n r r st conom1os . 
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close hr on 1th tur , x. l !1 d by he 1 v1cu1 tur 1 

P.t 0 V l pe<i t P ter by rofe or 1 h r , 1 em1n ntl 

sound nd ':>r ct1c le fro· he t d olnt of cono 1c t1 ber ro-

uct1o . It 1 th de on tr tlon of the 

of 1 ng th ex1st1ng volunt 

cu i s nd ,h 11 · , 

r 1 tively che p 

toe th OU l 

thods 

ed1ngs, 

1 rov 

flc1 1 

tod Y, d roun 

of 

hich t e 

ns t e costly ~t·-

n 1ng ; h1.ch 1 0 t 

of exoer11 nt ton n d on-

tr t1on int f o .. t 1 t lf sl ul c nt r . his 1 not to say 

uch haul v r t t no furt r ol nt n hould b don but 

d r1n· ly b for h ur o e of cqu1r1 n no Je nd not 

for rout1 

u 

u u 1 d 

d1etr1b 

Sible Bi 

purpo a ot ti ber ro 1 

111 th tt or the hur 1c ne th 

on of ust lned Y1 ld 

or et ff rded an un­

ge nt , h v1n suoh 

n of oft er, fro younY. t old , to m p 

le nnu 1 cuts 

C 1t gro 1n toe • 

r 1thJ ta 1 tin the 

ch n r n · tion of roduct1on 1 o 

r. t fin nci 1 1d to th fo 1n t t u·b 1 nu 1 in-

co e from the 1 of for-et r. 1 z d . H ev r, it 

as not h de nstr tion of u tin y1 ld nt , such, 

wh ch ttr ct d vi 1tor, ut ther t d on tr 1on or the 

pl1c tion of the rt or 1lv1culture to loc 1 cond1t1 n 1 such 

ev1 tly Dr c,1cal w y to 1 ve o nv1ct1o 1 tl V 1tor1 s 

1nd t t her n t1ve 1 r1c n s1 vi culture 8 t n 0 t . or 

s 

n 

" t de on tr tin t lo g1ng nd 1 b r .,. t od ot ny ec1 

1n r. t 'O 0 V 1tor , or t r 0 th t they nt1 lly 

e pr ct1ced by 1 b r en nerally tn th r ion nd 1 ht 

l 

the 

b in ,ls hr . Si 11 rly, ver 11 tle 1n t e 

thotl 1n ood utilization or 1n th roe of 

y or new 

ood oro ucts 



demonstr t ~d, 1nce 1n this c also the orP. t foun 1t 

pr ct1c 1 nee s1 y to con or 1th loc 1 r ct1ce 

the ort of lumber de nded by loc 1 indu tries . Th 

d to provide 

e hold 

1n th c se oft 

At one tie 1t w 

nursery o r ted by the Foret for an y r . 

v luable 1n t ch1n 

11n , but the Foret t ft could not ho 

or nur ,ry cul t .ur n t th me ti 

tud nts o tor 1 

to develo n 

eeed­

thods 

dv nc no led in th 

num rous other ct1v1ti being undertak. n . 1th uff1c1ently 

l rge st ff of techn:tc1 ne nd gre tly 1ncre s d tin nces , exp r t ­

ent tion ight h ve be n undert en in the p tin thes lin ot 

work 1th fruitful result . But,for t e utur, ork in such lines 

s wood ut1liz t1on nd roe sin , loggi 1 umbering and the 

11 e sho ld b 1 ft to those agencl s h1ch r b st equ ped to 

c rry 1 t on eff1c i entl , quch a t e lt;orest Products Labor tory t 

di on, isco 1n, n - the r g1o 1 rarest xoer:l ent t t1ons . 
1 .,.,..-..J!_ t~~ 

1le there-i non ed or de ire to ab nd n the lie or sue-

t in d yield n ge ent, xi t i c rcum t nee nee sit t ut ing 

less e hasis on th1 spec at th For ~t s d onstr tion 

tor t w dee des . The one out tand1 kind or demonstr tion 1ch 

pro 1 es continuing growth in v lue nd interest 1 the methodol ogy 

of s1lvicultu.r, . ~ven under existing fin c1 1 circum t nee 1 1s 

f sible to ev lo de on tr te i proved tho nd t chn1 ue 

1n this field . For t his ouroose small re s i 1 suft'ice . Ther 

1s no need tor extP.nd1ng g1v n tr atment ver a lar~e tr ct 1n 

oraer to su ply convi ncing evidence~ So e ot the ost effective 

demons tr t1ons on the Forest h ve involved res of only f w acr s. 

1th the limit d unds no v 1lable or cultu tre t ente , there 

should be concentr t1on of effort on comp r ttvely re t ds 

having conditions of p rt1cul r inter st n significance from the 
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stando int of ilv1cu tur 1 tre t nt. or ov r , r viouely 

stated, t1' er should e stro e is on the n tu-r 1 et eds or 

regene tion ding neral on tho e ethods ct t nd est bl1 hm nt 

nd orove ent o tin accord 1th n tur 1 t nd nc1 A 1 rg r 

hare of such cu tur 1 ork can be done by student un er th guid nee 

of st ft ber, r th,..r th n beco 1 1 r 1. rout1n 0 r t1one 

c rr1 d out by p id ere . 

Stnce 69 Jrcent of th young stand r inln rte the hur-

rican (not o e tl an oder tely d mg and not ore th n 30 ye rs 

or e) re 1 n d co if r , ther shoul b cop te ceas tlon 

of con1.t'erous p nting other th on r1ctl exp T"i en b 1 • 

uch ore exper1 nt tion ln th lant1ng of h rd oods ble , 

much small r forest nurse y llJ suffice or ·uture n d . 

The whole c 1 of for st o er t1o o must neces r1ly be brou ht 

into confor 1ty with th nt ltmit tiona in funds n t chn1c 1 

staff . Cert in portion of the crest de troyed by the hurricane 

nd o! coo r tivel little 1ntere t t th r.... nt ti h 1 be 

left untouched. It my ·ell be th t p ture 1 s on ethods or forest 

restor t1on on such re e 111 be ot gre ter ue from r s rch 

standpoint th n though money ere av 11 ble to oply cultural thods 

to ev ry aor of the For t . One e ness 1n st rocedure un ~r a 

pol1oy of au t n d y1 ld, h1ch 1m d to rds regul r1z ng t e ro-

duct1on of th it'orest at const ntly incre 1ng lev l , th t too 

uoh em h Bi 8 l ced on ro 1ng ti ber, e such, 1th noes r1ly 

so 1e l oss 1n th development of ne ethod through outri ht exp r1-

entat1on. Under consider bly reduced pro r ot fore toper t1ons 

there should be re ter flex1b111ty 1n try1n out n 1de s , nd 

greater c re hould b poes1bl in pl nn1n , e eouting n r cordi n 

the v r1ous tre tments th ninth, p st. 
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The limit t~ons on dv nc d ork un rtak n t th or st 

111 require the tudent to sharoen the definition or his goal. 

Alt1ou t instruction t Petersham would e 11 1ted to silv cultur 

and cogn te sciences , coo er tion 1th other members or the Dep rt­

ment o Biology or of ,cono ice ould per it of ork inc rt in 

phases of ento ology, thology, eoolo·gy nd eoono ic • Sp c1 liz -

tion in these l tter subjects, as well sin 1lv1culture , hould 

be oons1d red cceptable for candid tee tor the Master 1n For try 

degree, provid d there 1 mple demonstration or rof1ci no in th 

es ential techn1c l subject . ((Ord1n r1ly th ould b rr ged 

by re ietr tion suited to the 1nd1v1du 1 student.)) 

A ch e ot h s1 is ro d tor etud nts or in 

silvlculture who do not ro ose to raced b ond . F . n 

the to- ye r gr duat cour e ot tor 1 1n truotion n end d for n 

h vi no rev1 u for try tr in1ng e dro d 1n 15 , the re-

se rch rojeot method a doted tor dv ced tudy in speo1 1 

fields . he stud nt und rtook th x lor t1on ot 11 e tor 

of 11 1ted ield, n thereby noour 

spot ot tor try which ost inter t d hi 

to d 1 1th t t 

d 1ght le d to 

career . Th re result d contributions to no 1 question or problems 

hioh re receiving lit le ttent1on . 

In o e o see ., uoh ape 1al1zed tudy oe not 1V uffio1ent 

op or.tuni ty to develop the d sir d 00 p_t nc n the aly i ot 

for t cond1 t1one nd t el1ng ot confidence 1n the st nt th t 

r_ie 'can prep re an dequate l n ot m na e ent d t 11 the neces-

ry s1lv1c 1 tura.l o er t1on to suit pr ent n _eds . It 1B ro-

po ed th t tor cert in m n , those ho r c nd1 te tor th . F. 

1n s1lviculture , the us, of sy tem ot "urve cs b d velop d. 

Suah have occasionally been used ucc s fully 1n the p st . Their 
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ore consistent use will r quire th student to exhibit hie insight 

into loo 1 tor t hi tory and aucces ion, the ·nfluenc of man ' s 

e ot t1 on its prJs nt ch r ctr, th s1lv1c tur 1 tr t -

ents p licabl , n the dev lop nt a 1 n tr futur c re 

nd ha.ndl1 • Such plan will 1 o requ1r cons1 er tin ot th 

1 ort nee of loo 1 forest in ect p ts and ' 1 ses , of cono 1o 

nd other oo1al r ctors which must taken into account. 

n 1 te in fi lds oth r th 1lv1cultur ould 1 ob 

r quired to exhibit s1 11 r pro1icie1c , ut ould not be r quired 

to 1 C'U.3 a l r v r1 ty or urv y cs a. 11 ould nJoy 

co on training ln 10011 land u d ore t hi tory ounoed tor 

the fl t part of the utumn erm. r rt r the stud nt in 

phy iol y would undert e their. tudie 1n th p c1al field ot 

phy iology, g n tics or soil science, part1c1 ting, or in.qtance , 

in has or r se rch un rt n unaer th ri oors C bot 

und t1on tor Botanic 1 rch or s1mil r cont1nu1n work. 

uch en ould mo tly b c ts tor th Ph.D. , nd they uld 

rece1v th oro d tr 1nin r quired of octor 1 c nd1dat in th 

D rtment of Biolog7. 

St nts in fi ,lds 1n hich other d1sc1ulin~s a e or co- .qu l 

1 ortanc 1th th biolo 1c l p sea ould neverthel s h veto 

de on tr te a t1st ct ry kno 1 de of tore try 1! th 1r r cord 

of co pet nc 1 to bear the c rt1fy1ng ch racter1z t1on or for t 

ecology, tore t patholo y, for t ento ology, or forest econo 1c. 
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It s be n r r d t t the ut t di ro r a 1n r e rch 

, by th 0 t in its t1 

or P r ti n, 1 tion 

follo ed b u or atl x1bl 

noth r 01 C t 

pioneer en ract r . hen the 

th onl institution hi h c 

e p ri ent t t1on. 

r t re ar p 

t de de h o tun t result 

1n 1 ht, t 1c t h he t u 

table r r • 

1oh dd d to th a it 

or t t1rst e t b 1sh d, it 

uld in y b on 1d rd tor t 

d its a ol c nee d n ther 

nu ro g nci d 1n ontr1but1ng to no ledg. tield 

in 110 l he r rd r t c n ke he r te t c ntr1but1on uet 

b consider d 1n the light ot th e chang circ 

A nowl d 1ncr s , th 1nut det 11 boo e or 1 ortant , 

nd s 001 t1on of r ult 1th their b co re co -

pl1c t d . t 111 r p c1 11 t1on o! no le r sults . The 

H 'Y rd 0 t C no l o r bl trail 1n v1r 1n ot tr-

stry but u t choos o rta1n ti lds tor int n iv or 1ng. 

Ins it. ot th~ exten 1"Y oh 1n r re 1ona.1· tor st xperim nt 

st tio ~ , th o e t Joys uniq dv t 1n it 1 0 0 t1on . 
. 

It a1t tion in the tr n 1t1on zon , wh re sp o1 s or t e northern 

tore t nd oentr hs.r ood forest inter r de into n t r -, 

prov1d o portun1ty tor tud or the 1nte 1 y bet n 011 te , 

t spec1 t tre , n the o 1 

Thi a.dvant ge of 1tuat1on, the lon er1 of reoor s cover-

1ng nn wi qu le length of ti un er 1nten 1v 

b1olo 1c 11nf'or t1on lr dy be ring fruit , and the prom1 of 

further va.lu ble infor t1on led to a s1ngl conclu ion. e 

o inion ot tore t rs mot t 111 r 1 h the 1t t1on t Pt rs m 
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gr e 1th our vie .. arc in the -th olo y ot ilvioulture, 

d quately oomple ented by wor in the underlying oi nc , uld 

b th o t ff otive ct1v1ty t th Harvard re t. 

h ork in t fund ment biological scienc s 1 s enti l 

to d velopin ilv1cultur. I nticip ting th trect or 

1lv1cultural tr at ent or 1 th r b ble thr1ft1ne s or 
stands, it ie nee ary to draw upon the knowledge ot phy 1ology 

and tree char ct r1st1cs whic hav re ulted fro th ex r1 ent 1 

sci nces . The furnish th ch rts to wh1ch the ilviculturi t 

refer 1n ex 1 inin th pr s c or b ence of tre , poorer or 

better ro th, uso pt1b111ty or 1 unity to 1 dins ct. 

s such fund nt 1 no ledg beco or r, o doe:3 t s-

sur nee of succe in tr tent ot th for t. 

rch in llvicultur oul b br dly ori nt d from th 

tandpo nt of eco o 1c od rod.uct1 n, from th con 1d&r tione of 

profl bl ente r1s soc1 t d 1th riv te o r hip . ail-

' vicultur roe dures d t ohnl ue a prov d reco ended by 

the or et , sul t ot r re, . h '!I' b n r uir d to 

et th te t of undn s . nd worth fro bu 1ne t dpoint . 

e rch 1n s1lv1o ltur riented-b t tit ot in true-

t1on f C did es r r the prot 1onal degr e ( . . ) , d con r -

but tow rd the st tt ct1v coll bor tlon th or r in 

for st cono 1cs at C bridge 
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The forest st n 1ch ere u d a the r searc mt r1 1 

were natur lly tudied intensively; thee , to th r with +h r s 

under routine develop ent to ard u t 1 y1 ld , h v beco highly 

v luable ford monstr t1on to the lay public nd to th rot ion 1 

visitor . he e exhibit of s1lv1cu tur 1 pr ct1c d of di -

cover1 1n oil d tree phy 1ology of Prof or 1 hr,• • • • .. 

t n 1 t d the d v loping t chn1 ue of 



Memorandum: 

H.F., Jan. 6, 1940 

PHYSIOLOGY IS FUNDAMENTAL TO SILVICULIDURE. 
\ -· 

We speak of the "art of silviculture 11 and the "science of tree 

physiology." The essential difference between an art and a science 

is the precision of the prediction--the certainty with which one 

is able to state that a given cause produces a given effect. Of all 

the applied sciences probably the electrical industry is the most 

precise. That is, when we design an electric motor, we can state 

with a high degree of accuracy that, given so many feet or miles of 

copper wire wound in a certain way on so much iron of a given mag­

netic quality, a given number of kilowatts will be used to produce 

a certain starting torque and a given brake horsepower. Similarly, 

for electric lamps, radio equipment, etc. the electrical designer 

can, on the basis of hls drawings and his computations, get a given 

result. As we go into other applied technologies--chemistry--there 

is more uncertainty in result. Factors of temperature, pressure, 

time, concentrations of reacting substances, etc. give rise to 

greater uncertalnty. This arises because of the fact that there are 

more factors involved; these factors are mutually interdependent and, 

taken together, comparatively slight deviations in each combine to 

give a major variation in the end result. As we pass from electrical 

~ngineering to chemical .engineering, to mechanical -engineering, • to 

meteorology, to biology, the uncertainties increase. 

How then do the underlying sciences help? I think it is because 

they furnish certain background patterns against which we project any 

given si tue.tion and thus a.djust the _working concepts against our 

understanding of the fundamental design. Perhaps I can illustrate 

this best by an example from the experience of my sister while an 

interne in the Albany Hospital. She related an incident concerning 

a hysterical woman who was brought to tbe hospital after three days 

Of giggling and laughing and was nearing the point of complete ex-
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hauation. It was decided that oxygen treatments might help, but 

apparently there was a ·secondary condition which prevented the usual 

use of oxygen. It was necessary to use v-e-r1fied mixtures of nitrogen 

and oxygen. My sister related how as she manipulated the valves for 

changing the tensions of gas being given 
:,~ ,:,,:-

her mind a picture of a / experiment on a 

to the woman there came to · 

guinea pig in the laborator~ 

connected an electrocardio-It seemed that as an experiment they had 

grs.ph and a respirometer and severa'l other devices to the guinea pig 
~ ~4'. ti--~ ~ <. +:t ..i, L'tli_ tt.O , ? h or/ b 

as they changed the oxygen and nitrogen tensions.) B:1JNiu::4.:&;d graphed 

••~· ~ in various ways. My sister said that S-.Qlllil~..w in her mind ' s 
-" ~ 141-- ~ i.,.itt. I ..Jt, ... , $....,. e··rr"f~ ~ ff-' ,:t].._ ';--~ ._ >,>•' 

eye~ he picture of the v'arious~ ffects; as the tensions were adjusted., 
-'l"'\-1 

~ the/picture of these bra.phs formed the background against which 

she projected the reactions of the pa.tient on the table in the operating 

room. 

To my mind the data on tree physiology and morphology .:el3=::cz:el-- form 

the background in the mind of the silviculturist against whichl:e 

projects his picture of what a given silvicultural operation will 

do to the stand. 

Thus we may list on one a series of silviculturel concepts 

and on the other certain concepts from physiology or morphology which 

form the background: 

Silviculture 

Reproduction 
-Early hardiness 
-Tolerance 
- Site quality 

(water supply ) 
)soil fertility) 

Stand composition 
Afforestation 

· Form 
. Density 

Physiology or Morphology 

Mycorrhize.e 
Water uptake 
Transpiration 
Mineral nutrient uptake 
Growth efficiency ~ 

for eac.h nutrient element 
for solar radiation 

Composition of foliage 
Litter decomposition 

by soil flora 
by soil fauna 

Auxins 
Phototropism 
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The concepts listed under physiology and morphology are eo 

interdependent that it is impossible to discuss completely any 

single silvicultural concept with the aid of but a single conaept 

taken from physiology. 

Thus when we attempt to discuss methods of obtaining reproduc­

tion, we have to consider the possible effects of mycorrhizae and 

water uptake and mineral nutrient uptake, the growth efficiency for 

solar radiation and tlie probable balance between the rate of photo­

synthesis and the rate of respiration. Under certain conditions, 

if water is. presumed to be the limiting factor in obtaining repro­

duction, we have to introduce the concept of water uptake and rate 

of transpiration. If the mechanical condition of the seedbed is 

important, then the composition of the previous stand and its effect 

on mechanical structure and the availability of the various mineral 

nutrients which were due to the composition of the litter and its 

destruction by soil flora and soil fauna all become important. In 

anticipating the probable effect of a thinning as a preparation for 

reproduction, all these concepts of the fundamental botanical sci­

ence have to pass through the mind of the silviculturist, and he 

must be prepared to estimate the importance of each and every one 

of them in its influence on the desired result. Since these factors 

are so numerous and each of them is known with such little -.. 

certaint~ forestry is therefore an art and not a science. The 

success of the silviculturist when confronted with problems of 

intensive silviculture will depend upon his ability to combine the 

fundamental science and experience. 

If the fundamental science is wrong, for instance, if he has 

learned and still believes that the nutrients of the tree are ta.ken 

up through root hairs and not by mycorrhizae, he will have no picture 
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of _the possible influence of changing light intensity on the nutrition 

of the' mycorrhizae and will therefore say that the light intensity is 

of no importance whatsoever in obtaning reproduction. He will insist 

that the whole question is one of water supply and that trench plot 

experiments prove this conclusively. 

Or in a discussion of hardiness of seedlings, he will entirely 

neglect the complex of mycorrhizae, mineral nutrient uptake, the con­

centration of the nutrients in the plant substance, growth efficiency 

for the important nutrient elements--all of which influence the 

osmotic pressure of the tissues and thereby influence the frost re-, 
I ' 

sistance of the tissues. 
l \"' , I 

I I ' Under such cit'cumstances the baekground 
I 

which the possible frost hardiness of material planted in a given 

locality is determined will be quite misleading. The previous 

history of the plant material in the nu.t'sery wtll have been ignored, 

a.nd nothing except the possible factors of exposure to cold air ,and 

the probable influence of mechanical shelter will be considered. 

In considering tree form one is apt to think wholly of the 

light well in which the tree is growing. One unfamiliar with tree 

physiology would neglect such factors as the probable difference in 

tree races as to their form. This in turn is probably based on a 

difference of rate of auxin production in the growing points of the 

branches and numerous present unknown factors which have to do with 

the rels.tive rate of growth substance destruction .bY light in va.rious 

tree species and races, the possible differences in concentration 

which may affect branch development, and a whole chapter of plant 

morphology which Professor Wetmore tells me has been ta.ken for granted 
.. 

but which on examination he finds to be full of unsound assumptions. 

In talking glibly of site quality, we are up against one of the 

most complex pictures with which we have to deal. With the possible 
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exception of phototropism, each of the concepts listed under 

physiology and morphology comes in. 

As I see it, the task of the forest tree physiologist is ' to 

expound the fundamental facts of his science and thus to place in 

the hands of the teacher of silviculture the material which he can 

use to make more clear to the student the background against which 

the student as a working silviculturist must assess the operations 

which he plans. Only if the student ms a correct fundamental back­

ground can he correctly attempt to explain what a given operation 

has done to the stand and thus rationalize his experience so that 

as he becomes older the experience can be assimilated and utilized 
.. 

in meeting new situations where appropriate silvicultural operations 

e,re to be used. 
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V s1ty 

"morgan r port" 
PRG Dec . 9• 1939. 

ot smo,thefd& words dupl1c t d etc. · 

ince ork 1n tor stry s 1ntroduc d t . rvard Un1¥• 

n 1 3th ct1v1t1 h vet n s er 1 ditr rent forms . 

., ch chang " e 1gn d _to ccom t the rogrrun to th r p1dly 

ch n 1ng ev lop nt ot fore t due t1on 1n othJr in t1tut1ons 

tl ~ ct1v1t1 /program/und rtak1 / ork or th United 

t ts orest rv1c . Dur1 th s th1rty• s1x y rs ontlnuou 

tm nts h9.ve be .n m d 1n tl J thre p rt into 

for ·try ro r h s som hat rb1tr rlly en d1v1 

(j) t1on od students. rs 

/ d onat t1on ot 1mp 

ch tor the advanc ment ot kno 1 

ct1ce to th. 1 ubl1c 

, 

the 

true­

d 

n to 

p 0 1on 1 forester 

n truct1on in 11 tie br nc J of roreotry required tor 

the prof s1on 1 degre of ast.r o! ore try s off red fro 1 

1903 to 1916. Dur1n thl s er1od . r ourc /o the ore t 

S hool// t Yal //' Univ re1t // d a .v r 1 ot 1er w11v ra1t1 s/ 

er no ab1y incr s d . h wor t H rv rd c tlere or lt red to 

prov1 e for dv nc d otudy 1n sp c1al tield • nd lement ry in truct1n 

t1on 1n 11 branches .as d1 con 1nu d. 

h pro r ie t P te h wer c u1r d 1n 1907. A 

M 1nat1tut1on or "cl1n1c 1 11 n truct1on nd tor res nrch 1t 

w s un1que . ~t th t t1 tl re s no other r.or st exp ~1ment 
to the student 

t t1on 1n the region nd no school ott rd/ such pl 

cont ct th ork1ng forest . Its re-out t1on ha grown t 

tl ' rv r o:rest br1n to the 1nd ot for. te 
. 

v ry h re th4' thou ht ot h1gh d7velopm nt ot the t 0 

1lv1cultur nd progr a 1ve contr1but1on to .th tund m nt 1 

ec1ences. 

d1ly 
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to tl u OL r du~ instruction s 

m thod 

1n 1915 1 d to the se ot student rese rch s method ot 

1nstruct1on. Th r.e re ulted oontr1but1ons to new qu st1on 

or problem h1ch ere r ce1v1ng 11t ,l t .ent1on. In 

bul7 tins nd Journ 1 pp rs pear d reports on method for 

ti1e tr atment or youn h rd ood t nd ar1g1n t1ng s 

voluntP Pr ro tl fter cutting, th r~cl t1on of 1n >1 nta-

t1on f cted by the e .v11 /(pis od )/, th, pl nn1n or 

d> .rt 1.ons for loc 1 o Jd•us1ng in uetr1e , the m rl ~ts tor 

loc lly grown lumb r nd th kinds nd mount oro ht 1n from 

other at"t of th coun ry, th, rat of gro th nd th 

production r er- of v r1ous s P.C1ee ·locally 1mpo tant, 

ctu r1 l into mtt1on necesa ry to con ider t1on of 1nsur nee 

r forests t1 e • The, r .xarnpl or th orof'ess1onal · 

problem 1n ph se techn1c lly deet nat d s s1lv1culture, 

forest man gm~nt, ut111zat1on and marketing~ torest mensur t1on, 

(m. ur en ot gro th d yield) . 

b 

t1on 

style : 
p·pers ~p r rd reports on oec1 1 

ot th techn1i 1 apects or forestry . 'h s de 1gn -

e r in p eth al ollow1ng the subject. of the 

r eport : th plann1n of op r t1ona tor :l.<m l wood-us1ng 

1ndu tri a (for_ st mRn e ent) • ) ()()H)~1) ) 

In uch und.rly1ng sc1enc ,, s ntomolo y 

nd _?_?--=-=t=h9logy ?. • 011 ac1 nc , tre p}Ja1ology nd 

·eret1cs. nd the as oe1 ted f1 1 or 1ldl1te m n~ em,nt 

. r. contr1but1on to our under tand1ng ot th~ 11! h1 tory 

ot the e v11 attacking young s edl1ng and am 1 t 1g 

(nales weev1J 0, the com on eev11 att c 1ng th l 1ng 

shoot of p1nes (p1s odes we v11), the gypsy moth. wood borere. 
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011 ch ng,$ under pin and con1rero1.B tore t , th function 

of tll cur1ou aymb1ot1c a oc1at1on ot tr root and tungua 

1n t e orphological tructure called "mycor,..hiza11 • 
the ch m1cal 1 m nt nee s ry for gro.tb and r ct ot 

ditfere1ng ounts or sol r rad1at1on, the rood bub1t or 

de r and rou • 

hen r.mny or the e contribution appeared they w re 

p1one r studle . A 1n 11 ne ork, 1t is first n ce sary 

to s e th ne d tor 1ntormat1on, define the probl m, and 

det rm1ne th elem nt r .r r eta. Later, 1ntorm tlon increases, 

e more prec1 • minor v r1 t1on 

b ,com ore import t . It 1s no longer po aible for on per on 

to und ,r t - nd th hol : spec1 1z t1on follo • ~o 1 now 1s 

1th m:iny or t e subjects to hlcb the H rvard Foret ~~a able 

rlier d 1 . to mak err ct1ve contr1but1ona 1n th 

It no becom sour ts to s s the/poss1b111t1 / 
I 

d1rect1one 1n which can mak th gre t t contribution 1n 

tle ne r futur . Our p t contr1but1on wer the result ot 
' 1n 1ght a.nd 1ma.g1n t1on, a l e 1ble ro rm - h1ch nabl du 

to rollo prom! in~ lead and the av 11 b111ty or the 
were 

s nt1 l fac111t1e llicl /relat1v 17 crude. The m cum n 

///· t111ty to D and d f1n p obl m i e trust w, et11 ha.v • 
' ~h fl x1bil1ty nd adapt b111ty ,e 1eh to cher1 h. On ot 

our p oblem 1 to provide the f c111t1 a which, as the sc1ent1f1c 

ork ance • becom neces ary to ttr ct the out tandlng 

s ud .nt \Cb11 borators e ould elco at eter hn . • 

Out of them ny po 1b111t1es which could be 

encour g d, we cho s as o t worthy ot d velopment work 1n 

s1lv1cultur nd cert 1n as ects ot so11 science nd tree 

physiology . Thee subj eta ar not sep rate, theJ are me ely 
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. th apolie y nd a l ct1on from the b sic oi no a pec t 

of f or t biol og~. In them notabl chi v ro nt/ D ars /I ;s // 
tJ~ ~~-~ ~,. t .;a. d ~<: ... ~ ~ ~ ~ tu 4 -· 

ooa 1ble . 1 hi: ve dy a, t i n d the probl m• " an ;,ha.v 
~ 

m om r ogr 1n ex mi ning th elem nt r r eta . 

Detore p s1n ,,. to t'/1d~,1r, I a d1scu a1on or the 

r 90urce n oe to n inc a 1n l y eff ot 1v pro rm" 

th re 1 intro ho di ou sion of th d 

d ve opment ot ch th thr tr d1ti n ph of 

r se r h , 1nstruot1on nd d monetr ton .. 

.rch in f or gtrI 
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A PLAN FOR ·rm: 1-iARVAHD FORtt,ST 

Deoembe,.. 1939 

/-/ 

S1nc~ 1dstruction in forestry s first offered a t H rv rd 

n 1903 th\.,., r orlc has tAken severEil different for a . h, ch chAnge 

w a designed to accommodate the pro ram to the rapid develonment 

of forest educat1 n t roughou ~he countri . and to the 1ncre sing 
, QA C' I', l• 

activities of publi gencies. During these th1rty- s1x 
1)4 ..... ~ 

years conti uous re djustments hq.v been In!: de within the thr e 

parts into 1ch the forestry nrobram h o e'f'fh t r'bitr r1ly 

been ~ d1v1a~d: instruction of Atudent s , research f r the dvance-

ment of · kno ledge , and demonstr t1on of t oroved pr ct1ces to the 

lay public nd to profe sionn.l foresters. 

Instruction in 11 the br ches of forPstry requ1,..ed for the 

pro ea 1on l degree of ~ster 1n Forestry s off ~red from 1903 

to 191b. During this period num rous educ ton l 1n t1tutions 

est bl1shed co~rses in forestry, most of them undergr uate. The 

ork at H rv rd as therefore tered to OT'OVid for dvrnced study 

in special fields; nd lement ry in truct1on in 

as discontinued . 

1 br nches 

The properties t Peterah m ere cquired 1n 1907. an 

institution for "clinicalu ins truction nd for ~ese ~ch 1t s 

unique. At that time threw a no other forest 

experiment station in the region, d no school offerJd to t e 

stu ent such ample cont cts 1th· n org 1zed fore t . It T'epu-

tat1on has gro n ste!"d1ly , nd to me the Har.v rd Forest brings 

to the mind of foresters every here the thought of high develo -

ment of the rt o n1lvicultur and rogress1ve contribution to the 
.. 

fundament~l sc1encea. 

~Student reee rch a J tl!od of 1natruct1on a substituted 
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for elementary instruction 1n 191b . rhere resulted contr1but1ons 

tone uest1ons or problems h1ch were rec 1v1ng little ttent1on. 

In bulletins and Journal papers tudents d st~ff me bers ork1ng 

together reported on methods tor the tre tment of young t ndR 

or1g1nnt1n on cutover land, the control of tle h1te pine evil through 
~:') 

silv1cu tural me sures, th pl nn1ng of~o e~ t1one fr local ood-using 

1ndustr1e, the 1m rket1 of locally grown umb r , the rte of ro th 

and y1 d of v rioua epec1 loo lly 1moort nt , and ac tu~ri .1 1nfor-

mat1on on the 1nsur no of for sts ag 1n t fire. These ~re ex mples 

of the profe s1onal problems n phases of forestry t chn1cally d s1g-

no.ted as s1lv1cul ture, forest man gement, ut 1 liz t1on d m rket1ng, 

mensur tion (mensurement of grorth and y1 d), nd economic. 

In such fields as entomology and thology, n the underlying 

sciences--soil c1ence, tr e physiology _nd genetic - -and 1n the 

associated field of ild lif manRgement there rP.r contr1but ons 

D to a kno ledge of ~he eevil 
r 1·s;'---- ct I!_ ~ -

/the gypsy moth, ood borers, 

changes under p1.ne and rd 

att eking young seedings (P l es evil), 

n cod- destroying fungi, of soil 

ood st nds , the function of the curious 

symbiotic associBtion of tree root and fungus in the structure c~lled 

a mycorrhiza, the chemic 1 elements necess ry for the gro th and 

the effects of differing mounts or solar ra.diation, nd the food 

habits of de r nd grouse . 

hen many of these contr butions p red they ere ioneer 

studies. As 1n all ne '!'Tork, 1t 1 first nece sa.ry to e th n ed 

for 1nformat1on, defi e the rob em, d determine the elementary 

facts . L ter, ns 1nform4t1on 1ncre s sand become 

more precise, minor v r1at1ons become more 1 ort nt. It 1s no 

l onger possible for one oerson to under tand the hole : pec1 1z -
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t1on follo e. o it 1, no ,tth any of th au Jot to vh1ch the 

H rv For t f' < 

nys, oontr1but1ons 

flexible rogrrun 

bl tom e ff ctiv ·oontr1but1onR 1n tho earlier 

h1oh r the roeult ot 1ns1 ht nd 1mag1nat1on, 

the avail b1 1ty of th 

or1 d • 

dun to follo rom1e1ng lo do, nd 

ntial t o111t1 e 111oh 1 re r lativ ly 

I .t no b com s our t k to fix upon th ubjecte 1n ~h1ch 

can rn, · the gr t t oontr1but:\on in th near future . Out ot th 

mnny po 1 11t1co, all of hich r raprea nt d 1n our p tint r-

et / oontribut.one/ e ould o ooee ailv1culture and cert 1n peots 

of o l nc1 nee, tro p yeio o ,Y, . nd genot1o . 

Thi fie ot cone ntrat on a not a< 100 teci b onu e it as the 

ea:rl1 , t conof3rn of th H rv, r, F'oro t n th on to h1oh 1 t hne 

rn de out at nd1n., contribution, : 1 thou .,.h tl 1 1A n 1 I ort nt matter. 

Nor 1 1t oho en bccau th fao111t1 7 nd int roqte ot tho D part­

m nt of 131olory 1n m ny plnc n touch v ,ry clo ly on ~h1 ti ld nd 

m y well mnk po1rnibl out tnndin Joint contribution, t. l thou h such 

mt ht be 1 ort nt co 1d r t1ons . The r solve to cone ntrnte in 

11 vi cul ure nnd the oompl m nt .ry fum, rn ntal cienc s r1e :t'rom 

th ob rv t1on th t t er . 1 an urg nt n cd in th for stry rots­

eion ot rnor ot ork1n. b ology. 

Thruout the rank ot th public agencies and the j rivn.t 

f0 r at rs, in th em ntary instruction in tor try, n 1n th 

tternpt to cl mon trnte to the lay public cl 1rnble for et J ract1ooa , 

th r 1 to be ob orv notnbl n.clt of tt ntion to biology. Th re 

s 1 .s to b 11 ttle rAcorrni ti.on t 1nt tlou h for try may nod more 

nble m1n1ntrnt1on and 1 m,e e by conomio faotora, yet th r 

c n be no forentry tho1 t the biolo 1c 1 b e . 

A a1atnnc 1n th d velo1mant or more ble 1ublio forest 

dm1n1stra. tor can .com throu h pnrt1c1pat1on in the pro ram of the· 
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L1tt u r , olool of lubl:tc 

an unc r to.ncU nr; of t 

minletrnt:ton, by prov ,Un 

natur 1 1~ or b1olo y 

to ite tu­

h1oh c nnot 

bo tran Hy th 

1t nay bo po ., n. hlc top r 

of th 1mpurtar ce ot tl 

r do 1.11n a1lv1oultur 

v 1 or uoh tra in n ancl ot c 1non tra tion , 

at th~ public ror<et rgencl~e 1th a eonae 

11v1n · mat ri·l~~~~~ ry,th h1cl thy 

ae tho a.rt o-r ·pnly1n foroat biolo y to 

tho ood unc noio nc1,.mo s on 1hich for, t b1olo y 1 grounded. 

Th zo nner 1 vhlch uoh n cone ntr, tton ot activity w111 · 

ff ct the Harvn d orent pro;rram 1e, 1n the follo\,1111 ~ treated under 

ch 01 the thr e traditional pha es ot 1netruct:ton, r a arch, nd 

de on trnt:ton. 
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