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PLANS FOR DEVELOPING THE HARVARD FOREST
AND TIE HARVARD FOREST SGMOOL d‘

Mw“vf‘aw J“‘MM‘

The following statement of vlans 15 tentative and is subject %0
the formal approval of the President and the Gorporation of larvard
.Univmlty. A‘mcu plans have, hdwmr. been dlsoussed with the
Pmudmt and other officlials and may be regarded as ;ointing the
way ta future 'woiﬂpmu. gontingent dn adoqmu ﬂms&ng» The
atnngtmnmg of the school does not mean the oreation of o larse d

fective use of the iarvarml Forert and in part the strensthening of :
other d.parmenta of the University, such as economics, Mml
admlnistmum. m.. in order t.o dmlox: the fomt.ry phases of

thelr worke LSV Fi VA |
The carrying out of these plems, in whole or in part, will re- "l'
jl 1 :

quire considereble =dditional endowment., The University is alveady
promised a sufficient sun to ome@ct a u'sl achool plant at Fetersham |
together with a museun in memory of mm Mmornton Fisher, which
will héuu the models described qln the enclosed pamphlet as well as

numerous other cocllections,

The fHarvard Forest has been under gontinuous sustained yleld

acres contains a wide diversity of forest typoi. representing the
h’ L oA A % '
eorwa}gmoo f. the northem pxm-e;mmbhomlock forest with the -
gentral hardwood forest, T™he pieh Adlversity of siivieultursl ex-

perimentation has already contributed grently to the progress of -




romm; not ‘only in the Northeamst but in other parts of m country,

. and forms an 1deal fleld laboratory in silviculture and allied sub-

Jecta.

. Because of lask of funds in the past, a great desl remains to
he damt-"t.o bring the ?onat up to the highest condition of adminis-
tration and silvicultural sondition. ”

A gomplete re-inventory of the whole tom't.. acsurately showing
the emount of merchantable timber and growing stoek, the silvioultural
sondition of the 500 stands that compose the Forest, and the silvie
culturel treatment required for each, is urgently needed. A smell
start will be made this summer toward this re-inventory.

At the same time, considerable headway vill be made in re-
measuring and recording the numerous sample plots md experimental
areas, which to bo -effective must be continuously up to dates In
conneation with th!.n work, the damnod reecords both of sample plou
and of cxumin silvicultural tredtments through the harvesting of
tinber must be made current in order that none of the selentific

usefulness of the total silvicultural mnagamnt of the Forest may
be lost. .

the compartment boundaries has Syer been made. Such 8 survey

// . Ho complete and accurste trensit survey of the Forest boundary
and

i3 needed in order to give an accurate areal control to silvicultural
operations, In connection with this survey, the forest boundaries
and the compartment bounderies must be permanently marked with sultable
mbnwant.a and all the prineipal silvicultural trestmenta should have
explanatory slgns for the guldance of visitors.

An essential element for the management of sush a forest 1z o
system of permonent woods rosds, trails, and fire breaks, and an
integral plan for the development of such & syetem is to be \mm

taken in the \xfwar future., T™is wvork, resulring R conslderable capital

"
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lm-hont. must necessarily be spread over a period of years,

Baged on the forest N-innnt,ory, it is proposed to glve m-n-
sive “luvicult.ml\ treatment as repldly as possible to the mﬁa
foreat, liltherto the emphasis has bheen plaood on harvesting mature -
timber, and extensive areas of the forest eontaining intermediate

- age classes have received little or no silvicultural treatment.

Both for the ruture produstivity of the Forest as a whole and m
its highest solentific usefulness all stands of whatever age mt
receive continuously the silvicul:iural treatments whid: they vrequire.
™is work will require the development of new and lm-gor"nm.h.

-especially for cordwood.

is & minimum t:hero must be sdded to the Harvard Forest .Mt!’
one teghnical forester, two clerks, .e.nd four permanent woods workers.
Considerable additional logszing, fire proteetion, and rosdbuilding
equirment is needed as well as a small eleetrloally-driven sawmill,

?ﬂnoxpauy on sceount of the small staff, inadequate bulldings,
equirment, and library, and insufficieat publication of results of
experimental work, the lHarvard E‘mét Jchool was venked thirteenth
in the rating of forest schools recently made by the Soclety of.
American Fbmt.em. It is pignificant, however, that in rating the
schools ascording to the rank and distinction of alumni, Harvard
8tood alone with The Yale Forest Johool with 2 rating of 1008, This
rating is attributadble in part t0o the genlus of Professor Fisher as

‘a teacher, and in part to the faot that the Harvard Forest Sehool 1s

unicue in teaching the seience nnd art of forestry larsely in the

. woods instesd of in the olassroom, This unigue cuality of education
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mist be preserved, not only in the biologieal phagea of forestry whieh
‘will continue to be taught lapgely at etersham, but slso in the |
egonomie and business phases,

This work, 2s in the past, will be concentrated largely in
Fetersham, though eonsiderable work will also be Aone in the biologieal
laboratories at Cmbﬂdaa. An immediste need is Rlu on a pu--

manent bacls the hportnm. work in soll (nut.riflon) L’E umm

T _
here by %m!ﬁ. .\ )
v \

_Inmmata bgtween biology and economies is the field of
extension, vhich 1s inadequately developed at the fiarvard Foreste
Though the Forest annually has some 300 visitors, they are mostly
foresters. This educational funotion of the Forest should be cone
tinued anﬂ strengtiiened, There 18, however, a large and undeveloped
field of ‘lnonumuon to publle officlals and other leaders in cone .
nesgtion with the development of the forest and soll conservation
progrms. The agricultural extension and conservation rrogramns, have,
for example, given entirely insufficient emphasis to the role of
forestry in sgricultural reconstruction, and the Harvard Forest has
already taken steps looking to the inelusion of farm woodlandd im-
provement for benefit payments under the new Soil Conservation and
Domeetis Allotment Aet. It e prapdéod 1o orzanize vieits to the
Forest by rrominent public officials nnd agriculturl experts in
these flelas, .

The forest extenelon work of the Dept. of Agrioulture is I.n-'
adequate both in number of personnel and in the methods of educational
work used. There 18 usually only one extension forester to a state,



~and oounty sszents as a whole are untrained in forestrye W#ith the
shortage of pononml. t.ho mthod- used are perforce rather generalized
pmpasanda. To be most effective, extenslon work must be um

to the formation of local forest marketing and -uvimlun‘l agsocl-
ations composed of forest owners and with a resident romm in
charge of oaﬁm.- It h proposed to appoint an extension forester
expyerienced in this typei of extension at the Harvard Forest to

develop a cooperative auéciauon and to use this cooperative for the
training of extension workers in this new technique of extersion. |

The blologlcal and extension work of the Harvard Forest Jghool
mqh be ‘balanced by an equally realistic attack in the fio_l@ of
egononics, legislation, business ndministration, and public adminis-
trations The sclence of foreet economice 18 largely molopoa in
America in any realistic sense, being based on the classieal and
largely inap;licable forest economic t,hooﬂcﬁ developed in Turope
during the past century. It is a Just eriticlsm by leaders of the
roﬁat industries that the forestry profno_lon‘ a8 a vmoh has little
op no grasp of tho complicated business, economic, and finanelal
problems whieh enfront those industries, ‘The genersl adoption of
zood forest maonapgement by the forest industries is in cona?.d.mbll

meagure contingent on the oo.luuonv of these economlc-financial
problems, and the forestry profession should be in a position to
furnish expert guldance to the induatries in these flelds.
It 18 therefore proposed to attach to the Department of Eoonomics

of Harvard 'niversity an expert in the ;.-mcuoal lf'v‘t*;x'g rroblems of

forest-industrial esconomics and to give advanced training to competent
| students by working on aspecific problems sonfronting the tnﬂmtﬂu'
in varioua parts of the country. Sudh work would be largely field



work in immediate contact with the problem to be studied, a system

directly with problems on the ground instead of segondhand in the

and similar problems are indicative of the fleld,

'£h0rough investigation, and should play an important part in advanced

" business admlnintmum.‘ It 1s therefore Droposed to attash to the

~of rmst mduqtrlal ament ' finonce, ond maricetl pmblm
lnna.g » » ng —______\\.

which will preserve the method worked out at Fetershas of dealing

clmrbon. Such problems as forest credit, forest taxation and
insurance, casts of susteined yie}a forestry, the formation of
sustained yield management ’0615, lumber transportation rates, tariffs,

The field of forest law, both Zuropean and ‘merican, needs | '«_. i

forestry education. It 1s therefore proposed to attach an expert in
this field to the ilarvard Law 3¢hool, and to give advanced work in < Oud

p—

this fleld to selested studente mad also to men .who are mjm in
economice or public administeatioms - il
mmtrln are fnoed with the alternative of liouide
ation or of adopting permanent forest manasomoni. To aid toward the
latter objective, 1t is desirable that men with o bqokM of
tomtry training be given og’porbmit.iu for advanced tminin‘“

Harvard Graduste Gohool of z'iuuzneu Administration an expert in forest /
industriel management, in ordér to teach snd do research in tis field /

e 3

‘!amrd Univmlty is about to establish an institute for the
training of publie officlals. This training, as yot formulated only .
in general terms, will not bLe gonfined to the technicues of adminise- |
tration but will require also & broad training in the social sciences
and in the broad phllosophy of sovernment. The administration of S
public foresis and govermmental cooperation =ith private forest ‘
owners 1s ocoupyinz a larger and larger part in the totsl forest cone
servation momement, and the tﬁmxng of leaders for such 2dministration
¢an no longer be safely entrusted to the purely practictioner level of
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?o;'.om education. There must be eonselous sdvanced training for
the -hole field of ;uhllo a@iuiatmtlon. vith a broad background
in the mm m-aou. m ceonémics, ganmm. M forest law.

It is ;rormd to attach to the new institute an mm in the fleld

naf pubue foreat admlnlamtifm.

~ ¥ith relatively fn'mepum‘. the training of foresters in
the United States 1s on the practitioner level and nr@u in the
blologleal fleld. That might be eslled the political side of
forestry, namely the ways to human action t.o ansure the side and
mMpid adopum of good silvicultural pmctim—-u largely negiected,
and the leaders who have emerzed in these fields have done 8o largely
acclidentally and without a sufficlent preparation in .ommaiu.
business administration, legislation, social philosophy, and govern-
ment., The rapid development of conservation t&at ic now taking
placse and that seems certain to continue demands on even more
mnsuo. arduous, and Mequa_t.oly aqufppad intallectual leaderships
It is planned to use the Harvard Forest School ;z\ul;uivcly for ad-
vanced training and not for training at the vpméuﬁcnw levels
- | It is ? plemmed, as has been the cage in the past, to confine
samiidntes—to-the farvard Forest School to graduates £ forest achools.
In the flelds of economics, mcmmt. publie a.dai.nl tration, business
administration, and law, 1t 1s di!r_aimblc to choose men who have had a
broad treining in the fundamentsl subjeets in thelr respective fields
rather than in the blolozy of forestry, so that such men will be
prepared 10 go deeply iInto the special phases of thelr subjests that
are applicable to what has been defined shove as the politieal =spects

of the forest problem. Sush men in the course of thelr advanced




L.esning covering & period of from one to three years would be
systematically gmiven sufficient background of forest biology and

silviculture to be at homé on that side of their work,

For is it inundod to seleet ecandidates exclusively from younger
men. It 1s hoped through substantlial fellowships to make it possible
for mature men engaged la pubtlic, industrial, educational, or other
forestry work to spend a period of advanced study in thelr fleld at

the Harvard 3School. ey 3
| These proposed changes in the entrance reculrements will great-
ly broaden the range of cholce of students and will insure the
selection of wsen of outstanding personal and intellectual qualifi-
eations. "

It 1s not expeoted that the Horvard Forest, Sehool will be
developed 1nto a large institution. The advanced training of &ome
5 or 10 men a2 year is contemplated.. This should lead to the desir-
able result of ziving the entire staff the opportunity for a lrge
amount of advinced research in thelr flelds.

Mreastor
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forest floor, thus giving more protection %o the soll ageinst

freezing

e
&

on the one hand or rapld melting on the other. Conser-

g}ﬂ:

vation of snow or retardation of melt mesns lessened flood hazards
in winters of heavy snowfall. Thus, coniferocus forests ney in
general be best-suited to amelioration of Tlood Tactors in the
north, where snow ig deep, and the hardwood Toresis may best serve
these same ends in southern lew Englend, where snow icg larvgely re-

placed by rain. The pimeval distribution of

Through the medium ol the Yorgester
Plenning Pro
Harvard University, the Harva rd Forest,

i e fﬁ%’ a2aT z&xi@ﬁig g

f
D
n
o

E
]
o
el
el
®
&

1
&

Porest Tor the Tirat time are taking an active

effort by agricultural economisbs, asgronomists, soll sclentlsts,
and foresters %o analyze the complex conditlions of land use in a
representative New England town and to determine the wost advan-

tageous plan or recrganization. Work during the present

vepr is centered in the Town of Hardwick, and is belng
in by graduate students Hunster, Lutz and Raymond under the direction
of members of the Forest stafl, together with stedents or stalfl
members of the other cooperating %%%ﬁeiag.

Approach to the problemg nf 1and
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 ## jncludes Supt. and three men

FINANCIAL NEEDS OF THE FOREST

The Forest was acquired in 1907 through the generosity of John

8. Ames, '01, with the understanding that 1t should be selr-supbort-

ing. For a number of years the price of lumber was sufficiently

high to meet this requirement; but with the decline of the local

wood-using industries and the influx of southern and western lumber,

stumpage values declined, and 1t waa no longer poessible to carry on

the work at Peteraham wlthout a deficit.

Thies condition became more

acute with the oneet of the husiness depression in 1929; and for the

past ten years substantial deficits have been incurred in sll but

three years, despite the efforts of Whe Director to offset sueh

losses through gifts for current use,

The continued generosify.of

friends of the Forest during these years prevented considerably

largar deficits.

Under he plan herewith prOposed the mininum working budget

for he Forest would he pproximately as follows:?
He P. funds

8taff salaries
Forest crew wages™*
Transportation & travel

Building maintenance, inec.
cook and Janitor

Office expenditures

Equipment and supplles
- for research

Library

Foreat operating equipmont
supplieg and maintenance

Miscellaneous

and tech. asst. e

2 Y nntliidas Aaat SR W S

$9,600.%

5, 750.
750.

400.

400,
2580,

- 6765,
~1,400,

. $20,426.
* includes Diroatofh‘Aast mt Dir,, Business sec.,

Cabot Fndtn
7, 200%

7,200, $27,625.

stenog. (part time)




)

Expenditures for the maintemance of the outlying properties,

namely, the Plggah old growth forest, the Nathan Matthews plantations
at Hamilton, and the Schwarz tract in Petersham, are not included,
since they are taken care of by speclal endowment funds.

In the way of dependable revenue, the Forest receives éhe annual

income from the following endowmente:

FPR ($100,000) ' | $4, 200.
HF endowment (§200,000) 8, 200,
Bliss Fund - scholarships ($26,000) 1, 375,
Bliea Fund - salaries ($25,000) ' 1,375.
Harvard Endowment (§1,500%) ‘ 60.

Through the generosity of a friend of the Forest, the

following sum hag bsen made avallable for several years as

a contribution toward salarlea: 1,500,
‘The third source of income 1s that received in the form of A

_ourrent gifts to be used at the dlscretion of the Direstor. For

the most part these have been made by loecal people who have been

interested in the Forest for many years. A falr éstimato of the

amount which may reasonably be expected from such sources is 1,600.
S8ince a very large part of theperchantable tlumber was

blowﬁ down by the hurricane, the only income from the sale of

forest products for many years to—eeme will b§ that from tﬁ&

sate 0of fuel wood. This source of income will probably iaat

not longer thhn five years at an average rate per year of 600,
liscellaneous income: foom rent - 400,
miscellaneous sales 100,
= 1,376,
et available income for starff $17,935.
activities and forest opera- :
tions

Deficit - 2,490,

'



EXPE! STATION R RESEARCH IN
AMD ALLIED FIELDS

When the Forest was first established, 1t was the only
institution in the region which could in any way be considered a
foreat experiment station, and this position lasted until the cre-
ation, by the federal government, of the reglonal forest experiment

CaAd=bls 1w (G238
gtations under the U. 3. Forest Service. First(ia;;;cd at Massa-

1922 (3

chusetts State College, in , and later moved to New Haven, the

Northeastern Forest Experinent Station has developed a oonprehansive

b
"/,Qﬁgk‘ program of work entrusted to a staff of some 20 persons. It has

/’i‘
=t

!
fuoie® i
- ~1"two exoe*imental tracts in the White Mountains, one at Alrred HMalne,

one at Williamstown, Mags., and others in New ¥ork State.A On these
experimental forests research in silviculture 1s conducted along
aporoximately the same lines as at Petersham, though not with any
relation to the lnstruction of students. There 1s, however, no
duplication of effort, for the reason that the experimental forests
operated by the Station are(located in other parts of the“u?glon,
ook
where conditions are quite unlike those at PeVersham. Here we are
extremely fortunate 1ln being locsted in a transition zone, marked
by the overlapping of the northern forest and the central hardwood
forest, and where land use history f2lls into sharply defined stages
of unusual significance to forestry. The Harvard Forest, because
of 1ts location, its unequalled length of time under intensive
treatment, and 1ts unbroken series of records cén continue to make
outstanding contributions in research. Nor, as has already been
demonstrated, is the application of the findings of such research
at Petersham limited to the central New England region. Methods

in silviculture developed at the Forest have been found useful in

many parts of the country.
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" In the underlying filelds of soll science, tree physiology
and forest genetics work being done at the Forest under the Cabot
Foundation, and the resources possessed by the University in related
flelds, such as botany, zoology, physiology, etc., afford the actual
or pbtentlal baslc support to research in silviculture whiech cannot
be found in the case of any other experimental forest. In the bi-
ological phases of forestry the Harvard Forest should excell.

On the other hand, the federal forest experiment stations
wlll conduct research in other flelds of forestry, such as mensura-
tion (forest measurements), wood utilization, forest protection,
marketing of forest pfoducts, willdlife management, flood-and erosion
control, ete. which will receive only minor or incidental attention
at Petersham. It is the obligation of an experiment station supn-
ported by public funds %o work on all aspects of the forestry prob-
lem. But at the Harvard Forest there should be a strong and per-
Qistent concentration in silviculture and the underlying éoiencoc,
in thls way meking the most of its strategic geographical location,
its accumulated recordqf and the excellent resources of the Depart-
ment of Biology.

In the opinion of mmny foresters who are famillsr with the
gituation at the foregt, research in the mothodblogy of silviculture
should stand out strongly at Petersham, adequately supported by
work in the underlying sciences. For this a smell forest 1s equally
as useful as a large one. The prime requisltes are.extrame care s
and thoroughness in the planning, executing and recording of experi-
mental treatments, plus continuity of treatment over a period of
time sufficlently long to give ooholuslyo results. Most fortunately,
nearly all of the young stands established since 1908, when the
first silvicultural treatment was csarrled out, suffered no more

than slight damage from the hurricane, and the originn} plans can
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be carried along without serilous interruption.

—

Incidentally, during the past yaar two 1mpoftant supports
e

to the roundqtion fo ntinued reaearch in s@lviculture have been

\
added Dr. Raup, of the Arno oretum stafl, has completed an
historical study of or the tracts which

comprise the

Mr, Charles Stmmons, of the u of Soil
-—/)

Survey, 1s well along in making a detalled soils map for ;ho Forest,
Research in gilviculture should be brnadlj orientéd from
the standpolnt of economic wood production, from the consgiderations
of profitable enterprise associated with private ownership. The
sllvicultural procedures and technigues approved and recommended
by the Forest, as a result of research, always have been required
to meet the test of soundness and worth from a business standpoint.
Regearch in silviculture so oriented best fits the needs of 1nstruc-
tlon of candldates for the professional degree (M.F.), and contributes
towards the most effective collaborztion with workersyln forest
economics at Cambridge. s

—

In general research of the deseriptive anq,cﬂﬁi;ical type

\n

T———————

(st11l grcntly needed and in no way 1nfenlor/%o fundamental research)
shou’d be carried on in- connectlon'with the training of candidates

for the M. F. degree,/;htié researah of the more exact and funda-

A .entalAtypﬁl/;n/ﬁﬁéh fields. as soll sclence, tree physiology, ete.,

ahoulq,bc/%he province of candidates for the Ph.D. degree.

" Research in silviculture, as well as in the fundamental
sclences, must necesgsarily be largely of the continuing type, and 5
conducted by staff members who can follow through year after year
in making observations and records. 8Students may, of course,
participate in such research and collaborate with staff members
in the preparation of either progress or final reports. And certailn

research projects may lend themselves to completion in a single year,
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- but, by and large, silviculture 1s the one field of forestry most.

[

dependent upon long term research, which in turn requires long-
continued ownershlp and operation of an experimental forest, as-
sured financial support over a long period of time, and continuity
of research plans. For successful endeavor under Quch conditions
a privately endowed 1n;t1tutlon has many ad#antages over one sup-
ported by annual appropriations from the public treasury.

It should be pointed out too that in a privately supported
institution there is much greaten/flexlblllty and promptness of
action in initiating new projJects and following promising leads
than 1in one supported by either the federal or state government.
The Forest has amply demonstrated this fact in numerous cases,
where 1ts leadershilp sefved to encourage other research agencles
to continue along the lines developed here. This greater freedom
of thought and aotion‘which results in such frultful studies belng |
taken up and carried forward by larger agencies should be protected
and encouraged.

Continued cooperation with public research agencles 1is
highly desirable. Excellent results have attended the collaboration
of members of the Harvard Forest staff with members of the Division
of Forest Insects of the U.VS. Bureau of Entomology and Plant Quar-
antine and of the Division of Forest Pathology of the Bureau of
Plant Induétry. Several oboperative experlméntn are now being con-
ducted in the Forest, including a very important one Qealing with
the food habits of the gvpsy moth, one of the most destructive of

forest insect pests. Such contacts and Joint efforts with seci-

‘entists in flelds closely related to forestry are of the utmost - .

importance %o staff members.
Continued collaboration with the Department of Economics z

in the University also gives promise of fruitful results. Research
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in the economics of farm forestry in particular 1s greatly needed
at the present ﬁlne, and highly satisfac;ory results have come from
the work 6f recent students undertaking projects under the Jjoint
direction of the Department of Economics and the Forest. These
studies have bearings on both silviculture and agricultursl econ-
omics, and bid falr to find wide usefulness throughout the farm

woodlot sections of the country.
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% follows. 8o it 1s now with many of the subjleets to which the

\ Harvard Forest was able to make effective contributions in the earlier

| days, contributions which were the result of insight and lmagination,
\ | & flexible program which enabled us to follow promising leads, and

\ f the availability of the qnucntinl facilities which were relatively
| eorude,

It now bedomes our task to fix upon the subjeets in which we
can make the greatest contribution in the nearfuture and %o provide
the facllities which, as the scientiflc work advances, become
necessary to do outstanding work in these subjects. Out of the
many possibilities which could be encouraged, we choose silviculture
and certain aspects of soll sclence, tree physlology and genetilcs.
These subjects are not separate, but complementary: %the art of
applying forest blology to the woods and a seledtion from the basie

' selences on which forest biology 1s grounded.
There follows a recommended plan of work under each of the

three tradlitional phases of instruction, research and demonstration.
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search Needs of New England

A Btatement for the Congressional Hearing

o Zerin s Hind "‘M il it 7

This statement 1is oncerned chiefly with the activitieg of

the Northeastern Forest Experiment Station during the next ten-

vear period. It—is_neaaguized_ai_xha-eutsam_ggﬁfgzgzsze}d—ef

_forestry is-so—Targe—amé forest conditionszgn New Englad@ 0 com-

plex that no_slngle experiment station can béﬁéXpecféd to attack
simulfaﬁeously and with equal vigor the scores of problems pressing
for solution. From time to time there should be a concentration

of efrorts in certain directions, 8.8 circumstances dictate. Fur—
thermorgifygkest research oprojects being-earried on by other
agencles. in the.reglan, as state agricultural experiment

[ TIP IR A crl‘_ fl. ’

stations, stﬂte and Drivaf educational 1gst1futions forest
schools, etc., should

of work of the federal

(C‘rl»'( \.‘7 “ )
experlment station for any given period.

e PRATSN S ~
For oresent/p 4/ﬁf)e§£_£ngst research asgociated with com-
S

mercial timber growing mawsee|divided Into three clagses: (1)

Forest Production,\rh&eh—éeals&mith(the growing and tending of

tree croos up ti1ll the time of harvesting, (2) Foregt Products,

Wenabe
%ﬂﬁhﬁ%ﬂﬁmﬁ}s‘W4*@4*he th”%cézon of products from the forest and
their utilization, and (3) Forest Economlos,}Whtch*ééa&ghmgzﬁ’1n_

come and profit, gspply and dem=nd, and such matters as the marketing
of forest products and the organiiatlon of forest-owners for co-
overative enternrise.

The Northeastern Forest Experiment Station 1s at present under-
taking numerous projects in Forest Production (or Management, as it

is known st the Station), a single project in Forest Economics (the
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work at Cooperstown, N.Y.), and perhaps one in Forest Products.
ST
Without 1n any way suggesting that research in Forest Production
should be lessened, 1t 1s urged that work in Forest Products and
Foregt Economlcs be strengthened. There are good reasons for such
a request. a_F\ e
Iﬁ is our pelief that during the next gecade growth in the
apolication of forestrv will take pkce chiefly in the .densely
populated iﬁduétrial zone.of southern New England and in the farm
woodlot zone, which roughly-comprises central New England. Forestry
in the sdfasely settled areas of northern New England will be slower
to develop and much more extensive 1n chracter. In the first-
mentioned oortions of the reglon forest ownership 1s divided among
thousands of farmers, summer egtate owners, state, town and muni-
clpal tracts, institutional holdings and the like. With few ex-
ceptions the ownerghips are small, the average size probably being
scarcely more than 100 acres. As indidfviduals, most of the owners
have ne wr been able to practice forestry profitably, for the reason

that they have 1ittle or no knowledge of wood utillzation or market-

ing, are wholly unorganized, and are therefore at the mercy of

/

portable sawmlill operators and fuelwood dealeré} who for fhe most
oart serve only the least exadfing'demands of the local markets

and manufacture only the crudest of products, such as’round-edged,

rough, ungraded lumber aﬁd'boréwqgglda\}f”;]
Yet in all other respects there 1s every reason why forestry
ghould take root and prosper. There 1s an unexcelled network of
roads of all clasgses, 2 demand for forest products far in excess
of the local supply, an ample gsupply Of woods labor, a large area

of land in forest and good for nothing else, an growth conditions

favorable for a large variety of commeraially valusble timber



3.

specles. Furthermore, from the social standpoint, the wider and
-more. intensive application of forestry would increase the produc-
tivity of the land; the work thus provided would help stabilize
income of both rural aﬁd industrial laborers; the tax base of rural
towns would be enlarged:; there would be a better geﬁeral appre-
clation of forest values, wi th attendant gains in measures to
protect the forests and forest lands sgalnst fire, eroslon, grazing
and other losses.

In order to bring to pass this happy state of affalirs however,

there must be solved one outstanding problem, namely, the utilizs—

tion of low grade trees, with which our New England fofests are now

cluttered. Although mature has been extremely generous in restock-
ing both abandoned farms and cutover land, repeated clear cuttings,
forest fires and grazing over a long period of years have resilted
in deteriorated forest growihg atockg--stands made up in part of
short-lived weed speciles and crooked, limby and otherwlse defective
individuals of all kinds. In order to get rid of thls weed element
and glve the better trees of crop tree species and form a chance

to grow, improvement cuttings and thinning are everywhere needed.
But they cannot and will not be made on any scale until there 1is

a better market for the materiaL to be removed. Hundreds of thou-
sands of cords of hardwood could be taken out in such cuttings and
the residual growing stocks greatly improved thereby. Furthermore,
wlth adequate and orofitable outlets, the forests could be rehabil-
itated very largely with the farmersg' own labor and without loss

in the case of owners who were obliged tg hire labor. Direct sub-
sldles would be unnecessary. We believe the situation calls for

no huge invegtment of public funds to bring about a magical trans-

formation overnight but rather, to begin with, a thoroughgoing
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study of certain aspects of the utilization and marketing of this
vast accumulation of low grade material. And the nature of such studies
1s such that fthe regional forest experiment station must carry the
greater Qﬁﬁ% %f“?ie load. Notable efforts have been made, especially
in Connecticut, to solve the fuelwood problem. Wood-burning stoves
and furnaces of greatly jmproved design are belng tried out in a

A Shoan o F o
small way,/ ogged wood 1s being used experimentally in competition
with coal at a gtate institution, and sbme studles are being made
of charcoal production and of the preservative treatment of wooden
posts, but state and private funds for such research are extremely
meager and doubtless will contlnue to be so.

The Committee recommends that the work of the Northeastern

Forest Experiment Station be expanded along the following lines:

Forest Products “esearch

A divieion of forest products research should be added as
a new part of the Station. Such a division should not deal witE,
the more basic étudies, gsuch as new uses for Wood, the making of
plastics, methods of pulping, fermentation procésses, the use of
11gqin, etc, Such research comeg within the provinee of the
Forest Products Laboratory at Madison, Wisconsin, and gould be
much more liberally supported thah at present, so that faster
progress can be made. In this connection, 1t should be poilnted
out that farmers and other small owners would benefit by this kind
of research fully as much as the large industries. The regional sta-
tion might well uﬁdertake production cost studales almed to develop
lmproved and cheaper methods of harvesting, extracting, transporting

and processing New England forest products, both lumber and cordwood,

to determine the net conversion values of logs of various kinds,
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slzes and grades when sawed into various products or combinations
of products, such as lumber, tles, small dimension, etc., and, in
particular, to dlséover means of increasing the usefulness of low
grade hardwood as a gource of heat and power. It is suggested that

5 = . S ——
a study of the use of wood gas as a substitute for gasoline on farms 7

(
: s
gives promise of being very much worth while.

At lesst $10,000 is needed to make a start in forest products

research.

Forest EGJnomiqs Hegearch

The small size of the forest holdingp, referred to above,
makes desirable the organization of cooperative management and
utilizstion groups. It 1is belleved that forest cooperatives will
be found essential to the orderly and profiltable marketing of wood
oroducts from small, scattered ownerships, regsrdless bf consumer
demand. WYew England is following the experiment at Coomrstown, N.Y.,
conducted by the Norﬁheastern Forest Experiment 8tation, with a
great deal of interest, and this Committee urges that the Cooperstown
oroject be glven sufficlent working capital and other support to
agsure 1ts conftinuance 1ﬁ an efficlent manner,

So promising 1s thls experiment 1in cooperative management and
utilization that it is suggested that at leagt one similar experiment
be set up at once in New Engldnd, elther in the white plne region
or in the oak-hickory region. In time such experiments should be
under way 1in both of these regions, and in the spruce region as’Well.
Preliminary to the establishment of such a unit there should be
a study méde of the adequacy of market outlets for the expectable

products of the unlt, including home consumptlon, needs of local

processing plants, etc, It may be necessary to make preliminary
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a8 are favored by the gypsy moth, .fhe number of such destructive
organisms is néw go many that the attempt to combat each individually
meansg 1ncre§sing confusion and expense. Measures adopted for qontrol
of 1nseoﬁ;and‘dlseases attacking a glven species of free or regional
forest fype should be coordinated.

Such coordination as is attempted for forest pest and disease
controi should be based on fundamental information on forest ecology
and physiology which 1s not now avallable. It i1s generally held that
all plants and animals are gubject to disease becsause they lack
immunity or because of low vitality. As yet we havg no knowledge of
how low vitality in forest trees may be determined, nor what limits
may be placed on our attempts to_{fmrove disease and pest resistance
by qualities of soil and siteﬂwhich are beyond our control.

But here 1s a field of study in which the Regional Office of
Forest Insects of the Bureau of Entomology and Plant Quarantine, the
Reglonal Office of Forest Patholgy of the Bureau of Plant Industry
and the Northeastern Forest Experiment Station should cooperate.

A geries « ecological studies, involving slso a study of the physi-
ology of the most thrifty forest stands, should be undertaken. These
would serve as the basis for a coordinated scheme of remedlal me Agure s--
direct or indirect, natural or artificial, biological or silvicultural-
undertaken for several diseases and insect peéts. Thus could be
developed the knowledge of the effect of stand composition, form,
denslty and simlilar controllable factors oﬁ 801l fertility and the
plant soclety. The manipulation of the controllable factors offers

the only economic means of controlling thoroughly established insect
pests and diseases.

It is believed that from $10,000 to $20,000 could be advantageous

used for such research.
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studies of the properties and uses of certain local woods about which
little is known. And, with the selection of a2 suitable locality for
the establishment of the cooperative, there ghould be initlated studies
of 211 the important phases of the technical, economic and social
factors involved. Tk re should be a separate gtaff of technicians
and economists for each experimental unit.

"\ﬂit 1s understood that the sum of $250;OOO 1s needed for eachﬁ“”&“

)
/oroject in coooerafive management and utilizsation.

\‘n —
ol sty
Foregt Protection Research
(/—‘—\\\ -
The forests of New England have suffered severely from the

ravages of 1insect pests and dlseases, many of them accldentally
introauced from abroad. To date these pests and diseases have been
gtudied largely as separate entities, and 1in some cases special
drganizations have been formed to deal solely with the control of
a particular organism. Thus the blister rust organization combats o
the white pine bllster rust, regardless of the white pine weevil or’
any other enemies of the white pine; and the gypsy moth organization
combats the gvpsy moth, regardless of other insects or diseases which
may be attacking the same ftree s&cies/&s are favored by the gypsy
moth, \ The time hasg now arrived when thelpumber of such destructive
erkmgu o BN 8 actfin f soole

orgcnisms 1s so great that atfempts{te settle the saorr~w+th each

. ore—dndividuelly can only lead to greater and greater confusion and
expense. There is need for a coordination of control measures, whether
direct or indirect, nqtural or artificial, bilological or sillvicultural,
or what not; and to accomplish this a2 serles of ecolgical studies
should be insugurated by the Regional Office of faest Insects of

the Bureau or’Entomology and Plant Quarantiné and by the Regional

Office of Forest Pathology of the Bureau of Plant Industry)/ Such
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sfuo’;ies, made in cooperation wj_fh regearch foresters from other
hehrn o ol teatt oA WM:
agencles, would aim to disclosd'the re ationshio of +the most important

' / . Tes 1647;. wa«uﬂ-zj
insect pests and diseaseg to rious common forest environments andutg
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other dﬁﬁlnugilxemofg&ﬁ&smh, %0,\the end that/the stand composition, ,d /

&

form, density or other controllabie factors might be so altered by 4h§

¥
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proper cuttings as to reduce the sevgrity of attack or minimize the

] . 1 . c(
extent of the injury. It 1s now recognlzed that the only economic M?
\ £
means of controlling thoroughly establighed insect pests and diSG&SSSﬂ'q&
1s through silvicultural measures. \ : -&Q%é

It 1s believed that from $10,000 to‘$20;000 could be advan-

tageously used for such research,

; = Forest Influences Hesearch

The inadequacy of information on fherfactors influencing run-
bff, floods, erosion, etc. is well known to every worker in this
or related fields. In New Englsnd the XEEERXEEKRXBXZR recurrence
" of disastrous floods affords ample justification for the initiation
by the Northeastern Forest Experiment Station of a number of much-
needed studles in forest influences. 1In particular, quantitative
information on the relétive amounts of run-off under different con-
altions of forest and brush cover 1is urgently needed in making plans
for storage reservoirs and other flood engineering constructions,
ARX as well ag in developing meagures of control through forest
cover. ' |

Serious consideration should be given to adding a divisilon

of forest influences research to the station. To carry on such

research effectively upwards of $25,000 per year 1ls needed.

The Foresgt Survey

The Forest Survey of the United States, authorized by the
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McSweeneyv-licNary Forest Research.Act of 1928, should be extended

to include the Northeast as soon as possible. Forest resource

data is needed for nearly all kinds of forestry projects, and 1is
especially useful in connection with land use planning and the
organization of cooperative management and utilization units. The
Survey determins the.extent, quantity, kinds and quality of timber on
all classes of forest land; rate of depoletion through cutting, fire,
insects, Qisease; and other causes; current and ubbable future rate
of timber growth; present and probable future requirements for forest
products. It is'realized that the greatégt good will come from this
projJect by rapidly pushing the work to completion.

It 1s urged that sufficilent funds be made avallable to sgtart

the Survey in New England and New York without further delay, ap-

proximately $25,000 per year.
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\ )a Field Laboratory for the Instruction of Graduate Students

Since 1915, instruction in forestry at Harvard leading to the
Magter in Forestry degree haq been cdnfined to students who possess
a bachelor's degree in forestry, Ordiparily students complete the
requirements for the master's degree in one academic year, By glving
up the two-year graduate course offered prior to 1915, intended for
men having no previous forestryvtraining‘and requiring the teaching of
elementary forestry subjects common to an undergraduate course, the
Forest staff was free to concentrate its efforts on advanced work and
speclallzation, Under the guidance of a staff member, students under-
took research projects in a great variety of subjects, including silvi-
culture, forest management, utilization and marketing, growth and yleld,
forest entomology, forest pathology, forest economics, soll sclence,
tree physiology, forest genetics, and, for ﬁ time, wildlife management,
The research project method of instruction i1s still being followed.

For a number of years past, however, 1t has become increasingly
clear that, with a small staff and limlted runda, adequate instruction
could not be given in all of the prof;?sional forestry aubjects, and

,(((n ShPe < 4 d/f: be L 1_[, 1T {l??
that the Forest should ver efini el raw a line between th se sub-
b e lter et 2 toa Aoy {/ o e a7 P P ol
jeots in which advanoed inatruction’ was offered and those 1n which it
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Those subjeots in which the staff believes speclalization Shoulld
now be offered at Petersham are silviculture and certain of the under-
lying sciences, namely, soil science, tree physiology, and forest
genetics. In cooperation with other members of the Department of
Biology at Cambridge or of other units in the University, advanced
work also should be offered (by special arrangement) 1n such subjects

as forest entomology, forest pathology, forest ecology, and forest
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ecInomics.zygpeoialization in any of these subjects, as well as in

silviculture, 1s considered acceptable for candidates ror the ligster

{ ‘JL'Y Ao ‘.\r g A" ""1 '(."/
in Forestry deg ee, provldedka éast wo m nths /r the aoademio
n’{z.,,, m u,c ;)ug?'r as eA . ,eu rMA Lttt _,,.g_,

year/are gpent 1n general forestry 1natruo dh a Pet@raham.
/ﬁ?$!7hLﬁ?“ttaka%Es ade aéée(rbandlﬁ ;;’the r052221ona1
b ?:7 or /such can qt g e
forestry subjects should continue to be assured by admitting only men
who possess a bachelor's degree from a forestry school aoqredited by
the Boclety of American Foresters, With such a background, a student
may be given sufficient instruction within two months' time at Peters-
ham in the history, culture, protection, use, and economic importance
of the local forests adequately to serve as orlentation for special-
lzed study occupying the remainder of the academic year, At the same
time this perlod of instruction should be used to test in a general
way and to round out the candidate's knowledge of the principal pro-
fesslonal forestry subjects. It is, of course, obligatory for any
school granting the M.F. degree (a professional degree) to be assured
that the candidate possesses adequate knowledge of those subjects
congldered esgential to successful professional practice, namely,
sllviculture, management, utilization, protection, and economics.
Specialization by candidates for the M.F. degree cannot but be

looked upon with favor by the profession of forestry, Nor can any

fault be found with a small school which can offer speclalization
in but a few of the many subjects which now constitute the ever-
enlarging field of forestry, particularly so where speclalization of
a high grade can be offered in a subject as fundamental to forestry
as silviculture at an institution where excellent supporting work in
the whole rield‘of biology also 1s being conducted.

Forestry is suffering from a large oversupply of pdorly trained
field foresters - men who have an inadequate training in blology, who

lack the "bilological feel! so necessary in a practising forester, who



ar; unable to analyze the extremely complex forest conditions of
today, and who, therefore, are unable to determine the proper silvi-
cultural treatments to be applied. The actual contact with the living
forest and with the methods in silviculture developed over a period

M
?‘,'of thirty years, together with an appreclation of the work being

BY .\:;J‘ e )

conducted in the underlying sclences, such as soil scilence, tree
physiology, ete.,, are outstanding advantages offered at Petershanm,
For students specializing in éllviculture, as contrasted with
such subjects as forest entomology, forest pathology, e%tc., and who
are planning a career in practice, the research project method of
ingtruction, in which the student necessarily spends most of hls time
working in a small sector of a limited field, should be replaced by
one in which the student is required to study intensively and prepare
a written reﬁort on a selegcted area of the Forest, This should con-
tain such a representation of conditions as will afford an insight
into local land use history and forest succession, the influence of g
these and other factors on the present character of the stands, and
the kind of silvicultural treatments applicable, With phgﬁé}ggg} ‘
Wguidanqe of a staff member, such a method should greatly improve the
student's abllity to analyze and interpret the various factors bear-
ing on existing stand conditions, diagnose present silvicultural
needs, and prescribe suitable treatments, The iﬁiéf&btor will giﬁ&i
\mopportunLty~f;?b;igétigu€he 1hportanoe and influence of local wood
utilization and markets, of economlc considerations 1n general, of
destructive insects and diseases, and of numerous other factors which
must be taken into account in making forest plans, In this way it is
believed the student can best obtain within a short perlod of time
an understanding of the complex interrelations of blologle and eco-

nomic factors involved in the application of forestry, This 1s
essentially the plan of instruction in silviculture followed by the



late Director Fisher when working in the field with his students.
The selection of resgearch p@@biems for ﬁ;?. candidates other

than those gy%&i&iiiing’in silviculture also should be influenced
%i by the professional character of the degree, holders of which are
g(‘f eXpéateé %9 be eem@e%eﬁt practitioners of forestry, and furthermore,
X b? sﬁnsiﬁérﬁgieﬁ of the ﬂﬁﬁé@ﬁ’ ‘2 choice between a %a?eer in practice
cpoor in yagearah or %eﬁ@hing. Eﬁ geﬂaral the M.F., thesls vroblem
shsuld be b?ﬁ&& ?ath%? than narrow, emphasizing the interrelations of
‘the ?ariaug gubj@a%a %hiﬁh come in%o play in the solution af $he prob-

lgmg Thig should hold reg&r&less of whether the student intends later

to become a e&&&i&&%@ for the ﬁacterate, angues%i@nably a ﬁ%si%a%l@

aim in thp aase @f those p&&ﬁﬁiﬁg & oareer in research or teaching,

e
s

T Far the ﬁﬁatgr of Philsgagﬁ? degree the thesis problem ordinarily

will be in %Qii‘%eﬁﬁﬁﬁ&;'%?@%“@hysiﬂleg?, or forest genstiocs, exeept
as ealigbafazian wiaﬁ other members of %hﬁ ﬁep&rtmeﬁt of %l&l&g? m&y
meke available th@ facilities for iﬁsgragtiﬁn in other subjects
relmed to forestry,

Opportunity at Petershem for work leading to the dootorate will
! be praéiﬁaé through p&rtiaiggtian in ﬁhg eanﬁiﬁuiﬁg research projects
% in forest gails and r&la%gi work on tree nutrition and growth, and in
projects in fer%g%,gangties, earried on with the support of the Cabot

Foundation for Botanical Besesrch., It is desirable that this work in

eertain of the fuﬁdamental sclences be maintained at such a2 high level
ag to atiraoct reae&réh E&ﬁkfrﬁﬁ the federsl f@raat experiment 3ta§isna
and else%h@?e on leave Qf’&béeﬁ@@ f@n the purpose of learning the most
advanced techniques in research in these fields.

There is gwmenprélly recognized 1eed’ﬁ$ present for men trained
in forest economice %o é@&l with the problenms a?igiﬁg out of %ﬁe
depletion of our forest resources and the difficulties involved in

passing from a long periocd of forest exploitation to one of conserva-



tive use. Continued collaboration between the Forest and the Depart-
ment of Economies in the instruction of candidates for the l.F. degree
is very desirsble. The courses in economics now being offered by
Professor John D. Black snd the seminar conducted by him in Agricul-
tural, Forestry, and Land Use Policy under the new School of Publie
Administration are attracting forestry students throughout the @s&ﬁtry,
and the Forest is receiving numerous inguiries relative to syasiala
izing in forest economics,

Instruction and facilities for vesearch at the Forest should
gontinue Lo be made av&ilaﬁle to candidates for the degree of Master
of Arts or Doctor of Philosophy who underteke studies in such subjects
as botany, zoology, physiology, or economics which bear on forest

suliture or utilizstion,

An Experiment Statlon for Research

When the Harvard Forest was first esteblished in 1807, 1t was
the only institution in the region which could in any way be con-
sidered a forest experiment station, and this condition lasted un$il
1923, when the regionsl forest experiment stations under the U, 8.
Forest Service were established. The federal work in Hew England was
firat located at Massachusetts State College and later moved %o New
Haven, where the Northeastern Forest Experiment Station has since
developed a comprehensive program of work entrusied %o a technical
staff of some 25 pergons., I%t has two experimental tracts in the
White lMountaing, one at Alfred,Maine, one at Williamstown, Massachu-
setts, and others in Vew York State. On these experimental forests,
research in sgilviculture has been sonducted along approximately the
game llnes as at ?@tersham, though without any relation to the instruc-
tion of students. There is, however, 1ittle duplication of sffort,
for the reason that the experimental forests operated by the Station
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are located in other parts of the region, Wher@‘can@i%iaﬂa are quite
unlike those at Petersham, Here we are foriunate in being located

in the Ytransition zone?, marked by the overlapping of the northern
forest and the central hardwood forest, and where land use history
falls into sharply defined stages of unusual significance. The Har-
vard Forest, because of ite location, 1%ts unequaled length of time
under intensive treatment, and 1ts unbroken series of records, can
continue o make valuable contributions in research, Hor, ag'hag
alresdy been ﬁ@m@ﬁstfa%e&, ig the application of the fia&ingg'afysueh
research at Petersham limited %o the central Wew England reglon,

~ Hethods in silviculture developed at the Forest ﬁ&?& been E@&ﬁéraséful
‘in many parts of the country.

In the underlying fi&lﬂgyef soil science, %ree physlology, and
forest genetics, work besing done a% the Forest under the Sahs%ygeunéae
tion, and elsewhere in the University in related fislds, such as
botany, ecology, physiolegy, e%e., afford z&é basic suppori %o
regeavch in silviculture which does not exist in ths case of any other
experimental forest. In the biologiesal phases of forestry, the Harvard
Forest should excel,

On the other hand, the federal forest expsriment sgistions will
gonduct researsh in other fields of forestry, such as mensuration
(forest measurements), wood utilization, forest protection, marketing
of forest products, wildlife management, flood and eroslon control,
ets,, which will receive only minor or incidental attention at Peters-
ham, It is the obligation of an experiment station supported by public
funds to work on all aaspects of the forestry problem, But at the
Harvard Forsst there sghould be a strong and persistent sonesntration
in gilviculture and the underlying sciences, in %ﬂig way making the
most of 1ts strategls geographical location, its acoumulated experience
and records, and the resources of the Department of‘Biolagy of Harvard

University.




In the opinion of many forssters who are familiar with the
situation at the Forest, research in the methodolopgy of silviculture
should stand out strongly at Petersham. For this 2 small forest is
equally as useful as s large one. The prime requisites are cars
and thoroughness in the gl&nniﬁg,y%gggaiiﬁg, and recording of experi-
mental treatments, plus continuity of treatment over a period of time
sufficiently long to give conclusive results, MWost fortunately,
nearly a2ll of the young stands established since the Porest was first
put under mansgement suffered no more than slight damage from the
hurricane, and the original plans can be carried slong withous
drastic changes.

Ineidentally, during the past year two important supports %o the
foundation for continued research in silviculture have been aﬁ@e&,}ﬂre
Hugh M. Raup, of the Arnold Arboretum staff, has completed an histori-
eal study of land occupancey and use for the tracts which comprise the
Forest., lir. Charles Simmons, of the U, 8. Bureau of Soil Survey, is
well advenced in making a detailed soils map of the Forest.

Research in silviculture should be broadly oriented from the
standpoint of economic wood production, from the eanside?&%i&ﬁa‘ef
ﬁéefitaéie enterprise associated with private ownership, The silvi-
sultural methodg and techniques approved and recommended by the Forest
as a result of regearch always have been required %o meet the test of
soaﬁﬁnegg and worth from & business standpoint., Research in silvi-
culfure so oriented best fits the needs of instruciion of candidates
for the pfofeagi@nal degree (U.,F,) and contributes towards the most
effective collaboration with workers in forest sconomics a2t Cambridge.

In geﬁerﬁl, researoh of the descripiive and empirical itype should
be carried on in connection with the training of candidates for the
M.F, degree; while research of the more exact and fundamental type,

in such fields as soil sai&&ee,'tree physiclogy, etc. should be the




province of candidates for the Ph.D. degrse,

Q@g@ﬁrah in silviculture, as well es in the fundamental gcisnces,
must ﬁeaeag&?ily be largely of the continuing type and conducted by
gﬁaff members who can follow zhrgagh year after year in making ocbser
vatisﬁsyané records. BStudents should, of course, participate in such
resaareh and callaberatg with 8taff members in the preparstion of
ei?h&y prag?egs or fiﬁal reports, And certain research projects may
iegﬁ themssives to completion in a single scademic year; but, by and
large, silviculture is the one field of forestry mogt dependent upon
lsﬁgyﬁgfm research, which in turn requires long-continued ownership
and operation of an experimental forest, steady financial support
over an equally long period, and continuity of research plans, For
successful endeavor under such conditions, a privately endowed iﬁgti«
@u%ian has many advantages over one supporied by annual appropriations
from the public treasury.

It should be pointed out oo that in a privately supporied insti-
tution there is much greaster flexibility and promptness of a@ti@ﬁ‘in
iﬁitiﬁting new projects and following promising leads than in one
supported by either the federal or state government, The Forest has
amply demonstrated thisg fact in seVeralncgseg, where 1%es leadership
served %o encourage other ?%gearéh agencies %o continue along the
lines &ev@iﬁpe& here, This greater freedom of thought and action,
which ?eaalég in promising studies being taken up and carried forward
by larger sgencies, should be protected and encouraged,

ﬁaﬂtiﬂasé~aéllaboratiﬁn with the Department of Economice in the
University is highly desirable, Research in the economics of farm
forestry in particular is greatly needed at the present %time, and

encouraging results have come from the work of recent gtudents under-
taking projects under the joint direction of the Deparitment of Eco-

nomics and the Forest. These studies have bearings on both silvi-



culture and agricultural economics, and bid fair to find wide use-
fulness throughout the farm woodlot sections of %the country.

Thers éha&lé be continued cocperation with public foresi research
agencies %ﬂfkiﬁg~iﬂ the region. Exeellent results have come from the
collaboration of members of the ﬁayvard Forest staff with mambe?g of
the Division of Foreat Insects of the U, 8, Eufa&u of Eﬂ%ﬁﬁaiggy and
Plant Quarantine and of tﬁ@ Divigion of ?ﬁf%@t‘fat&ﬁl@gy of thg
Bureau of Plant Industry. Seversl experiments are now being conducted
in the %aregt in bﬁ%ﬁ entomolopgy %Q@’gaﬁhalsgyg 5&@& 3aiﬁ§ under-
,;t&kiﬁga with sﬁ%enti%ts in fi@ldg closely related to foresiry are of

great value 1o both Forest staff members and gtv&ea%ag

A Model Forest for the Demonstration of Forestry

hs & ﬁ%galt of the hurricane, which destroyed no less than two-
thirds of thg mérghan%aﬁle timber on the ?ér@gt, and of grsatly
reduced income from the sale of forest products f@r a number af years
to come, 4% is realized that some important aﬁ&ngaa in the management
of the %@f@s% ag 5 demonstration ares are in br&er, However, there
should be no é@ga?zufe from the fundamental purpose and objective of
a demonstration forest as lalid down by the late Bireetsf Fisher ét
the start., A forest such as was visgualized by him, for the use of
gstudents, profsasional fﬁregterﬁ, w@aélaﬂé owners, and the general
public, and which, in %h@yform of the Harvard Forest, was so ably
guided by him zn the initial sfages of 1ts development, is $f sven
greater usefulness today than in 1908, HNearly ten ysarg ago Professor
Fisher recognized the d&mgﬂs%ratiéﬁai value 6? éh@‘ga?va?d’?arest in
the fﬁllawing words: "But although the Forest has provided a field
for countless exercises by students and the material for many bulle-
tins and papers, 1% is not these but the forest 1teelf which has

tranglated the developing technique of management inte realizable and
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convineing terms, It speaks the only language which can be undsr-
stood both by the wige and the simple - visible results.®

S8low progress in the application of forestry to private holdings
in America is due in part to so few demonstrations of silvicultural
methods and technigues which have stood the test of time and are
ready for adoption, The Harverd Foreat is one of the few places
where time has permitbed such tests. In conbtinuity of inﬁ%ﬁsi?e_
silviculture its history is longer than that of any other forest iﬁ
America, For 31 years it has annually sarried on a wide variety of
silvicultural treatments and maiﬁ%ainea g record aystenm in the form
of detailsd maps of every part of the Forest, hundreds of photographs
tracing stand history, deseriptions of all silvicultural operations,
periodic inventories of the Forest growing stock for purposes of
regulating the annual cut, statements of time and costs for each
individual operation, an accounting of all products harvested, and
a @é@@l@ﬁg record of all experimental plots, cooperative research
projecte and advice given fto woodland owners,

The Forest is visited by from three to four hundred persons
annually, many of them students from other schools, professional
foresters, scientiats working in fields allied %o forestry,and others
in%e?@gt@&‘iﬁ forestry, conservation, or outdoor 1ifs - peoples who

have come to see how forestry is practised in central New England and

who havse gone away with s better appreciation of this rapidly growing
field of work, To many visiting professional foresters a trip through
the Forest has sirengthened their faith in the valus of their work,
W, B, CGreeley, formerly Chief Forester of the U. 5. Forest S@rvi@e;
sald, "The iwo days at Petersham...atand out as red lstber svents for
many reasgons, among them that I felt closer on that occasion to native

American silviculture than at any other time in my life.®
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Only Qadg? gonditions of stable QW&%?&%&?, dependable support,
and continuity of gilvigalt&%&l policy 1s auch a contribution possible,
One might think that such conditlons existed in the sase of many state,
town, and m&aiaiﬁ&l forests in the ?@giaﬂ; but this ig not true, 8il-
vicultural work done in such foreste is almost invariably involved
with unemployment relief, Expenditures per agre fdf forest improvement
treatments have been so great, the amount of work done go egé@gaiVa,
‘and the supervision so faulty, that these public forests in many
cames are not only of litile valaé’gsyéamaﬁst?&tieng for the géi&&nee
-~ of pfi?a%@ woodlsand owners, but are harmful in that they give rise to
the mistaken notion thaﬁ forestry is very costly and out of reach of
the %W%?&g@yw&%ﬁlaﬁé owner, It is of the utmost imporitancs that
demonstration forests whoge work is oriented from the sgtendpoint of
private enterprise be continued, if forestry as a private undertaking
is to be encouraged and economically sound and practical methods in
silviculture are to be demonsitrated,

Bearing on this same point, silvicultursl methods thus far
a§pliea cn both publie and private forests have generally proved %o be
too expensive in the light of present or %K@%@%ﬁﬂka%eﬁﬁ&miﬁ conditions.
Eor the mopt part, many of the practices recommended in the sarly
years of ferestry, and @hisﬁygﬁill attract wide support on ﬁhé pars
of the public, had their genssls in the methods of growing agriculfural
erops. The layman thinks Qfoar@ﬁ%fg in terms of esetting out uniférmly
spaced rows of trees on cleared land, much the same as planting a crop
of corn or setting out an apple orchard., These artificisl stends have
slready proved the wisdom of %those few early American foresters, like
the late Diresctor Figher, who foresaw costly maintenance, unsatisfac~
tory outoome and an sventual swing towards the natursl assocclations
of treess, HNot only has their unbalanced condition subjected such

plantations to destructive attacks by insects and diseases, but the
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initial costs of establighment plus protection have been too high to
glve promise of any profit. More and more 1% is becoming recognized
that the philosophy of working in oclose harmony with nature, as

- exemplified by the silviocultural methods developed at Petersham by
Professor Fisher, ig eminently sound and practicable from the stand-
point of economic timber production. It is the demonstration of these
relatively cheap methods of improving the existing volunteer growing
stocks through weedings, improvement cuttings and the like, 28 agalnst
‘the costly artificial establishment of stands by planting, which is
most needed today, and around which the program of experimentation and
demonstration in the forest itself should now oenter; This is not to
gay that no rurther planting should be done; but any such enterprises
should very definitely be for the purpose of acquiring new knowledge
and not for routine purposes of timber growing.

Up %ill the time of the hurricane, the Forest afforded an unusual
demonatration of sustained yield management, having such a digtribution
of ages of timber, from young to 0ld, as to make possible sizeable
annual cuts year after year without depleting the capital growing stock.
Such an organlzation of production also was a great financlal aid to
the Forest in that substantial annual incomes from the sale of forest
products were realized, However, 1t was not the demonstration of sus-
tained yleld management, as such, which attrected visitors, but rather
the demonstration of the application of the art of silviculture to
local conditilons in such an evidently practical way ag to leave a con-
viction in the visitor's mind that here native American silviculture
was taking root. Nor was the demonstration of logging and lumberlng
methods of particular interest to most visitors, for the reason that
they were essentially the same as those practised by lumbermen gener-
ally in the region and might be seen in use elsewhere, 8imilarly, very
11ttle in the way of new methods in wood utilization or in the process-
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1Ag‘of wood products was demonstrated, since in this case also the
Forest found it a practical necessit& to conform with local practices
and to provide the gort of 1umbér demanded by local industries, With
a sufficlently large staff of techniclans and 1noréased finances,
experimentation might have been undertaken in thé past in these lines
of work with fruitful feaults. But, for the future, the development
of improved methods in wood utilization and proeessing, logging and
lumbering and thellike ghould be left largely to those agencles which
are best equipped‘to carry it on efficiently, suoﬁ ag the Forest
Products Laboratory at Madison, Wiseonsin, and the regional forest
experiment stations. |

While there is no need or desire to abandon the policy of sus-
talned yileld management, existing circumstances necessitate putting
leses emphasis on this aspect of the Forest as a demonstration area
for the next few decades, The one outstanding kind of demonstration
which promises a continuing growth in value and interest is the
methodology of silviculture. Even under existing finaneilal eircum-
stances 1t is feasible to develop and demonstrate improved methods
and techniques in this field. For this purpose small areas will
suffice, There is no need for extending a glven treatment over a
large tract in order to supply convincing evidence, Some of the most
effective demonstrations in the Forest have involved areas of only a
few acres, With the limited funds now available for cultural treat-
ments, there should be a concentration of effort on a comparatively
few stands having conditions of particular interest and significance
from the standpoint of silvicultural treatment, Moreover, as previ-
ously stated, there should be strong emphagis on the natural methods
of regeneration and in general on those methods of stand establish-
ment and improvement most in accord with natural tendencies, A larger

share of such cultural work might well be done by students under the
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hece of a staff member, rather than becoming largely routine

operatlons carried out by a pald crew,

8ince 69 per cent of the young stands remaining after the hurri-
cane (not more than moderately damaged and not more than 30 years of
age) are of planted conifers, there should be a complete cessation
of ooniferoug planting other than on a étrlctly a#perihéntal bagis,
Much more experimentation in the planting or:hardwoodu is desirablo;
A mueh smaller forest nursery will suffice for r&ture needﬁ,

The whole scale of forest operations must neoessarily be broughf
into conformity with the presentllimitaﬁiona}in funds and technio#l'
staff, Certain portions of the Forest destroyed by the hurricane and
of comparatively little interest at the present timé must be left
untouched for the time being., It may well be that nature's own
methods of forest restoration on such areas will be of greater value
from a research standpoint than though money were availlable to apply
cultural methods to every acre of the Forest. One weakness in past
procedure under a policy of sustained yleld which aimed towards regu-
larizing the production of the Forest at constantly inereasing 1évels
was that too much emphasis was placed on growing timber, as such, with
necessarily some loss in the development of new or improved methods
through outright experimentation, Under a coneiderably reduced pro-
gram of forest operations there should be greater flexibility in try-
ing out new i1deas, and greater care should be possible in planning,

executing, and recording the various treatments than in the past.



There 1s a french proverb to the effect that the more Insti-

J c.t"h4~>¢"?'»*¢_
tutions and persons change, the easler it is to identify thg/oharno-
teré whieh ~reCORatants, Throughout the thirty-six year hilstory =«

Ny

g Mar /o ef
of w&l 1s evident the constant effort to adapt 1tself

to the rapld development of forest education and the increased ac-

B s

tivities of publie agencies which have ad;anoed forestry throhghout
the country. "’“7*”‘7‘“’% (/ % Mu, W

: Sueh changes a-/the discontinuance of ole-entary'iustruction
and ooncentratioh upon ndvancid speciallized study, focussing research
attention on sueh subjects as lnrketlng; forest fire 1insurance, con-
tributing to studles of pales weevil, white pine weevll, forest fire
weather, forest soil and tree nutrition, snd emphasizing the results
of theArlndlngs of these various projgcts in field excursions and
demons trations revesl the modiflcations of poliey =nd sub{aet matter
which have cbntrlbqtod to usefulness snd egirength of the Harvard -
Forest. '

The changes have not always been independent of changes within
the Unlyersity. The arriliationf with the Bussey Institution and
the School of Business Administration were advantageous assoclations
wilth developing asctivities which pro;ldcd mutually helpful assistance.

" The effect of fhe hurricano on the forest properties and the
recent fallure to realize the hope of increasing the endowment
necessitate a review of the past and the development of plans for
the immediate future and, say, the next decade. '

In reviewing the reagons for the past strength one 1ls lmpressed
by the lmportance of past abllity to adjust to clearly recognized
needs in forest education and knowledge‘rathor‘than to attempt Fo
carry on a traditional educational enterprise. Thl.ptlt success



was due to insight and imagination, a flexible program vhiéb enabled
‘us to follow promising leads, and the avallsbility of the essential
faoilitie- which were essentially erudi.

. The present outstanding need in forestry we believe to be more
working blology. Throughout the ranks of the public ageneles and
the private foresters, in the elementary instruction in forestry,
and in the attempts to demonstrate to the lay public déslrablo forest
practices, there 1s to be observed a notable lack of attention to .
blology. There seems to be.llﬁtle reoogni;ion that although'toroatry
may need more able adnlnistratién and is impeded by economic factors,
yet there ¢an be no forestry without the biologilecal base,

Agsslistance 1in the development of more able publie rore-t~ade
ministrators can come through partieipation in the program of the
Littauver School of Publie Adninistration,'by providing studeats
who contemplate a career in land-use administration with under-
standing of the natural laws of blology vhiéh cannot be transgressed.
By the leaven of such training and of del;nitraﬁion, 1t may be pos-
sible to permeate the public forest agencies with a sense of the
importance of the living material with which they are dealing:
sllviculture as the art of applying forest biology to tha-voodl
and basic sclences on which forest blology is grounded,

~The work at the Hérvard Forest should therefore concern ltself
vifh silviculture and certain aspects of soll science, tree physio-
logy, and genetics. This fleld of concentration 1s not advocated
because 1t was the earliest concern of the Hariard Forest and the
one to which it has made outstanding contribution, although this
ie an important matter. Nor 1s 1t chosen because the faclilitles
and interests of the Department of Blology in many places touch
very closely on this field and may well mske possible outstanding
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Joint contribution, although such might be important considerations.
The resolve to concentrate in silviéulture and the complementary
fundamental sclences arises from the observation that this program

"‘69 M o M,Oa/‘r W
woulﬁ/oontrlbut‘h_ to the immedlate progress or sound forestry.

The manner in which such a concentration of activity will

affect the Harvard Foreat program is, in the following, treatod
under each of the three traditional phases of instruction, research, 3

and demonstration.



ORATORY FOR. THE INSTRUCTION OF GRAD
FORE ND F

Since 1915 instruction in forestry, leading to the Master in

- Forestry degree, has been confined to stuients who possess a bache-
lor's degree in rbrestry from a forestry school of recogﬁized stand-
ing. Ordinarily studoﬁts complete the requirements for the degree
in one academic year. Also, since 1915 the r;search method of
instruction; under close supervision by or in collaboration with

a gtaff member, has been continuwously in force.

By—g&vtng"up-bhe two-year graduate course, offered-prior-te
: & WA [~ . /
1915 of formal instruction intended for men having no previous
forestry trainlng and requiring the teaching of the clenentary
T wborobe of Lok viisHesartora

forestry subJectu common to an undergraduate forestry co se,qthe
Forest staff was free to concentrate its efforts on advanced work
and speciallization, Students undertook resesrch projects in sil-
viculture, forest management, utilization and marketing, growth
and yield, forest entomology, forest pathology, forest economics,
801l sclence, tree physiology, forest genetics, and, for a time,
vildlire'nanagenent.

For a number of years past, however, 1t has bocohe increasingly
clear that, with a small staff, adequate instruction eould not be
glven in all of the professional forestry subjects, and that the

Forest'ahould very definitely draw a line between tﬁose subjecte

in which advanced instruction should be offered and those in which
it ahouid not. \
Those subjects in which speciallzation should now be offered

at Petersham are silviculture and certain of the underlying sclences,

particularly soll acionco..troé physiology, and forest genetics.
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In cooperation with other members of the Department of Biology or

of 6ther units in the University advanced work also should be of -

" fered in such forestry sublects as forest entomology, forest

- pathology, rorqst ecology, and forest economics. Specialization

in any of these subjects, as well as in silviculure, should be
consider=d acceptable for candidates for the Magter in Forestry
degree, provided at least one-quarter of the academic yeér is spent
at the Forest, as stated below. For the PDoctor of Philosophy degree
the thesls problem ordinarily will be in soll science, tree physi-
ology or forest genetics, except ag collaboration with other members

of the Department of Biology may make avallable the facllities for

'1natructlon in other subjects related to_forestry.

In the case of candldates for the Master in Foreétry degree

(a professional degree) adequate grounding in the professional =~ _.
Q. e eprdlata "74""“‘)& 2%
forestry sublects should continue to be assured y,admitting only q&
4Lc71'n14[/% ?’
men who posgess a bachelor's degree from a forestry school of recog-

._.‘)

nized standing approved by the Soclety of American Foresters, 1th%ﬁi$k%+
such s background, a candidate for the laster 1in Forestry degree ,;521&‘
may be gi ven sufrlcient ingtruction witglq/two monthsg' time at q;.::
Petergham in the history, culture, protection, use and economie -

importance of the local forests adequately to serve as orientation

?,a 2 ale'd ol fe
for a projéct oogigilng the remalnder of the academic

year., At the same time this period of instruction should be used

to test in a general iay the candidate's knowledge of the five major

protosslongl forestry subjects, namély, silviculture, management,
utilization, protection and economics. It 1is, of oouraé, obligatory
upon any school granting the M. F, degree to be assured that the
candidate possesses adequate knowledge of those subjects considered -

essential to suoéoaufui professional practice.
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Specilalization on the part of candidates for the M. F. degree
cannot but be looked upon with favor by the profession of forestry.
Nor can any fault be found with a small school which can of fer
specialization in but a2 few of the many subjects which now con-
stitute the rield of forestry, particularly so where épeclalization
of a high grade cin be offered in & subject as fundamentsl to forestry
a8 silviculture, and where excellent ﬁupporting work in the whole
field of blology also is being conducted. Forestry is suffering
from a large oversupply of poorly trained foresters--men who have
a wholly inadequate tralning in biology, who lack the "biologiecal
feel" so neceseary in a forester, who are unable to anai&ze and
dlagnose the extremely complex forest conditions q{_ﬁg%}y; and who
therefore are unable to determine the proper slivicultural treat-
ment or to develop sound silvicultural policies. The sctusl contact
with the 11v1ng forest, and with the methods in silviculture developed
~ over a perlod of 30 years, together with an appreciation of the work
being conducted in the underlying sclences, such as soll selence,
tree physlology, etc., are outstanding advantages at Petersham. The
Forést has enjoyed the reputation of affording excellent training
in sllviculture, and this reputation can be maintained and enhanced.

"hen and 1f increased fundis and facilities for instruction
become,avalléblo at Petersham, advanced study and specislization
; nay.bc offered in other subjJects and the number of students increaged.
But for the present no expansion in eilther of these respects can be
undertaken. _ ' | ' i

The selectlon of research problems for candlidates for the M. F.
degree should be influenced by the fact that this 1s a professional -

degree, holders of which are required to be competent practitioners

of the profession; also, but to a lesser degree, by consideration
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of the student's choice between a career in administrative work or
in research or teaching. In general, the M. F. thesis problem should
be broad rathﬁr than narrow, emphaglzing the interrelations of the

various subjlects which come into play in the solution of the problem.

as contrastod vlth_ggg&ﬁ/]r

y eto. ané wbu are

For gtudents specilalizing in si]vlculture

ag} “patho

planning a career in practice,(/ﬂ;her than resoarch the research

.method of instruction should be replaced bx/one ln which the tadcnt
wu<w o el "I

is required to study and report on an area of t Forest contalning

such a representation of stand conditlons as will afford sn insight

into local forest history and succession, the influence of mgn's

use of the forest on its present character, the kind of silvicul-

tural treatment applicable, and the development of a plan for future

care and handlling. With the necessary guldanee of a staff member

Queh a method should greatly increase the student's ability to

anal yze and interpret the varloﬁs factors bearing on existing stand

conditions, to make a diagnosis of present slivicultural ﬁeeds and to

prepare a plan of management embodying the results of his field

studies. Such a method also will giie the instructor an excellent

opportunity to bring in during the course of diacussions on silvi-

culture the importance and influence of local forest insects and

diseases, of local econqmlé factors and of numerous other factors

which must be taken into account in the'naking of forest plans.

Only by such a method can the student obtain within 2 short neriod
cfefp NNy W(,ug%w 2 evbatl, / 2l Lok Vo of 1/

of time a erstanding off/ oompl inter atlons of blo oglc

(,M o~

and ecdﬁomic factors involved in the application of forestry. This
is essentially the plan of instruction followed by the late Director
Fisher whenever in the field wlth the students, and in a large

measure accounts for their superior training in the art of silvi-

-culture,
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As previously stated, opportunity at the Forest for work
leading to the doctorate 1s provided through participation in the
continulng‘researoh projects in forest soils and related work on
tree nutrition and growth, and in projJects in forest genetics,
carried on with t;a support of the Cabot Foundation for Botahical
R ' @"W e
esearch. It is desirable thaﬁ/ work in cert=im—oT thexfunda
mental seiences be maintsinedat such a—h&gﬁ—}eve}-as to attract
reseafch men from the federal forest experiment stations and else-
where on leave of absence for the purpose of learning the most ad-
vanced techniques in research in these fields,

Instruction and faeilities for research at the Forest should
continue to be made avallable to candidates for the degree of Master
of Arts or Doctor of Philosophy who undertake studies in such sub-
Jects as botany, zoology, phys;ology or economice which bear on
forest culture or utilization. Candidates for these degrees must
meet the requirements of the Division of the Faculty of Arts and
Sclences concerned.

There is a recognized need at present for men trained in Forest
Economics to grapple with the problems arising out of the misuse of
our naturéi resources and the extreme difficulties involved in pagsing
from a long period of forest exploitation to one-of conservative use.
Continued collaboration betweon'the Forest and the Department of ‘
Economics in the instruction of students in forest economics should
be encouraged. The courses in economics now being of fered by Professor
John D. Black of the Department of Economics, and the seminar conducted
by him in Agrloultural, Foregtry, and Landzgét;ggiggivunder the new
School of Publie Adminlstrat}on have attraotoq/ntudcnt throughout
the country, and the forest is recelving numerous 1nqu1fies relative

to undertaking work in forest economics.

e .
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When the Forest was first established, it was the only insti-
tution in the region which could in any way‘be considered a forest
experiment station, and this position lasted until the oreation of
the reglonal forest experiment stations under the U, 5. Forest
Service. First located at Massachusetts State College, 1n.l3:&;3
and lﬁtor moved to New Haven, the Nprtheastern Forest Expcril;nt
Station has developed a comprehensive program of work entrusted to
a staff of some 20 persons., It has two experimental tracts in the
White Mountains, one at Alfred, Maine, one at Williamstown, Massa-
chusetts, and others in New York Btafo. On these experimental
forests resoafoh in silviculture has been conducted along apﬁroxi- _
mately the same lines as at Petersham, though without any relation
to the instruction of stuients. There 1s, however, no duplication
of effort, for the reason that the experimental forests operated
by the Station are located in other'parts of the region, where con-
ditlions are quite unlike those at Petersham. Here we are extremely
fortunate in being located in a transition zone, marked by the over-
lapping of the northern forest and the central hardwood fprest, and
where land use hilstory falls into sharply defined stages of unusu@l
significance. The Harvard Forest, because of 1%s location, its un-
equaléd length of time under intensive treatment, and 1ts unbroken
geries of records c¢an oontinua to make outstanding contributions in
research, Nor, 2s has already been demonatrated, is the application
of the findings of such research at Petersham limited to the central
New England region. Methods in silvieplture developed at the Forest
have been found useful in many parts of the country.
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In the underlying flelds of soll sclence, tree physiology
‘and forest genetics work being done at the Forest under the Cabot
Foundation, and the resources possegsed by the University in re-
lated fields, such as boégny, zoolag;; phy;z;iogy,'etc.. afford
the basic support to research in silviculture which cannot be
found in the case of any other experimental forest. In the bi-
ological phases of forestry the Harvard Forest should excell.

On the other hand, the federal forest experiment stations
will conduct research in other fields of forestry, such as men-
suration (forest measurements), wcod utilization, forest protection,
marketing of forest products, wild life management, flood and
erosion control, etec. which will receilve only minor or incidental
attention at Petersham. It is the obligation of an experiment
station supported By public funds to work on all aspects of the
forestry problem. But at the Harvard Forest there should be a
" strong and persistent concentration in silviculture and the under-
lying sciences, in this way making the most of 1ts strateglc geo-
graphical location, its accumulated experience =2nd records, and
the excellent resources of the Bepartment of Blology.

In the opinion of many foresters who are familiar with the
situation at the Forest, research in the methodology of silvicul-

ture should stand out strongly at Petefsham, adequately supported'
by work in the underlying sclences. For this a small forest 1s
equally as useful as a large one. The prime requisites are ex-
treme care and thoroughness in the planning, executing and record-
ing of experimental treatments, plus contlinuity of treatment over

a perliod of time suf ficlently long to glye conclusive results. Most
fortunately, nearly all of the foung stands established since 1908,

when the Forest was first put under management, suffered no more
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than slight damage from the hurricane, and the original plans can

| be carried along without drastic change. ,
Incicentally, during the past year two important supports
to the foundation for continued research in silviculture have been
added. Dr. Raup, of the Arnold Arboretum staff, has completed an
historical study of land occupéncy and use for the tracts which

comprise the Forest., Mr, Charles Simmons, of the Bureau of Soil

Survey, 1s well along in making a detalled soils map for the Forest,

Research in silviculture should be ;roadly oriented from the
standpoint of economic wood production, from the conslderations
of profitable enterprise associated with private ownership. The
gilvicultural methods and techniques approved and recommended by
the Forest, as a result of research, always have been required to
meet the test of soundness and worth from a business standpoint.
Research in silviculture so oriented best fits the needs of in-
struction of candidates for the professional degree (M.F.) planning
a career in practice, and contributes towards the most effective
collaboration with workers in forest economics at Cambridge.

In general, research of the descriptive and empirical type
should be carried on in connection with the tralning of candldates
for the M.F, degree, while research of the more exact and funda-
mental type, in suchvfields as soll science, tree_physlology, ete.,
should be the prbvince of candidates for the Ph.D. degree.

Research in sllviculture, as well as in the fundamental sci-
ences, mustAneeessarily be largely of the continuing type, and con-
ducted by staff members who can’fol}ow through year after year in
making observations and records. Students should, of course,
participate in such research and collaborate with staff members

in the preparation of either progress or final reports. And certain
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research projects may lend thomselves to completion in a single
academic year, but, by and large, silviculture is the one field

- of forestry most dependent upon long term research, which in turn
requires long-continued ownership and Operatioq of an experimental
forest, steady flnancial support over an equally long perilod, and
continuity of research plans. For successful endeavor under such
conditions a privately endowed institution has many advantages

over one supported by annual appropriations from the public treasury.

It should be pointed out too that in a privately supported
institution there 1s much greater flexibility and promptness of
action in initiating new projects and following promising leads
than in one supported by either the federal or state government,
The Forest has amply demonstrated this fact in numerous cases,
where 1ts leadership served to encourage other research agencies
to continue aldng the lines developed here, This greater freedom
of thought and action which results in such fruitful studles belng
taken up and carried forward by larger agencies should be pro-
éeoted and encouraged.

Continued cooperation with public research agencies is highly
desirable. Excellent results have attended the collaboration of
members of the Harvard Forest staff with members of the Division
of Forest Insects of the U. S. Bureau of Entomology and Plant
Quarantine and of the Division of Forest Pathology of the Bureau
of Plant Industry. Several cooperative experiments are now being
conducted in the Forest, in both entomology and pathology. Such
Joint undertakings with scientists in flelds closely related to
forestry are of great value to Forest staff members.

Continued collaboration with the Department of Economics in

the University gives promise of fruitful results, Research in
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the economics of farm forestry in particular is greatly needed at

the present time, and highly satlsfactory results have come from
the work of recent studenﬁs undertaking proJeoté under the Jjoint
direction of the Department of Economics and the Forest. These
studies have bearings on both silviculture and agricultural econ-
omics, and bid falr to find wide usefulness throughout the farm

woodlot sections of the country.
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Since 1915, 1natructlon’1n forcatry at Harvard, 1ead1ng to the
Magter in Forestry dcgree, has been confined to students who possess
a bachelor's degree in forestry from a2 school of recognized standing.
Ordinarily students comple te th§ requirements for the Master's degree
in one academic year, Byfglving up the two-year graduate course of
formal instruection, ott#ﬁéhmbfidf/;b 1915, intended for men having
no previous forestry training and requiring the feaching of the
elementary forestry subjects common to an undergraduato course,
the Forest staff was free to—oonoontrateAita efforts on advanced
work and speclalization. Under luporviaion by or in collaboration
with staff members students undertook research 5;83534.”1%;$1§§Z
culture, £5¥sst management, utilization and marketing, growth and
ylold,-¥ilni£»ontonology; ferewt pathology, femest economics, soil
sclence, tree physioleogy, -fZBESt genetics, and, for a time, wild
1life management. This research me thod of instruction 1is st111 fol-
lowed. :

For a number of years past, however, it has become increasingly
| elear that, with a small staff, adequate instruction could not be
given in all of the professional forestry Qubjeots, and that the
| Forest should very definitely draw a line between those subjects
in which advanced instruction wai orfcred‘and those in which 1t
was not.

: Those subjeets in which the staff belleves specialization should

now be offered at Petersham are silviculture and certain of the under—
lying sciences, particularly soil -oienec, tree phyllology, and forest
genetics. In cooperation with other membersof the Department of

Blology or of other units in the University advanced work also ghould
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be offered (by special arrangement) in such sub jeets as forest en-

tomology, forest pathology, forest ecology, and forest economics.
Speeialization in any of these forestry subjects, as well as in sil-
viculture, 1s considered acceptable for candidates for thé Master in
Forestry degree, provided at least thg firset two months of the aca-
demiec year are spent at th§ Forest, as nfatod below., For the Doctor
of Philosophy degree the thesis problem ordinarily will be in soil
science, tree physiology or forest genetioa; except as collaborgtion
with other members of the Department of Blologi may make avallable |
the facilities for instruction in other subjects related to forestry.
In the case of candidates for the M.F., degree (a proresnibnsl
v'dagrce) adequate grounding in the professional forestry subjects
should continue to be assured by admitting only men who possess a
bachelor's degree from a forestry school of recognized standing
approved by the Soclety of American Foresjﬁ( With such a background,
a student may be given sufficient instruction within two months' time
at Petersham in the history, culture, protection, use and economic
importance of the 1oca1.fores§s adequately to serve as orientation
for spociﬁlized study occupying the remainder of the academlc year.'
At the same time this period 6f instruction should be used to test
in a general way and to round out the candidate's knowledge of the
prineipal professional forestry subjects. It 18, of course, ob-
ligatory of any sehool granting the M.F., degree to be assured that
the candidﬁto possesses adequate knowledge of those subjects con-
sidered essential to successful professional practice, namely,
silviculture, management, utilization, protection and economics,
Speoiallzatlon'on the bart of candidates for the F.F. degree

cannot bat be looked upon with favor by the profession of fofeltry.

———
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Nor can any fault be found with a small school which can offer

specialization in but a few of the many subjects which now con-
stitute the ever enlarging field of forestry, particularly so where
speecialization of a high gr@do can be offered 19 a sﬁbJeot as funda-
- mental to forestry as silvicultyre, and where excellent supporting
_iorﬁ in the whole fleld of bilology also is being conducted. For-
estry is suffering from a large oversupply of poorly trained for-
egters--men who have an inadequate training in bilology, who lack V
the "biological feel" so necessary in a forester, who are unable
to analyze the extremely complex forest conditions of today, and
who therefore are unable to determine the proper silvicultural
treatments to be applied. The acfual contact with fho living
forest, and wlth the methods in silviculture developed over a
porlod of 30 years, together with an appreciation of the work
being conducted in the underlying sciences, such as soll science,
tree physiology, etc., are outstanding advantages at Petersham,
The Forest has enjoyed the reputation of affording excellent train-
ing in silviculture, and this reputation can be maintalned and en-
hanced. |
When and if increased funds and facilities for instruction

become available at Petersham, advanced study and specialization
may be offered in other subjlects and the number of students in-
creaged. But for the present no expansion in either of these
respects can be undertaken, 2

 The selection of researoh problems for candidates for the M.F.
degroe should be 1nrluenced by the fact that i1t 1s a professional
_dogree, holders of which are required to be competent practitioners

of the profession; also, but to a lesser degree, by consideration

of the stuient's cholce between a career in adminisgtrative work or
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An research or teguhing. In general, the M.F. thesis problem should

be broad rather than narrow, emphasizing the 1hterrelat10ns of the
various subjects which come into pléy in the uolutidn of the problem,
For students specializing in silviculture, 2s contrasted with
such sub Jects as forest entomology, forest pathology, ete., and who
afc planning a career in practice, %ha fesearch method of instruction
should be replaced by one in which the student 1is required to study
and report on an area of the Porest.oontainlng such a representation
of conditions as will afford an insight into loeal land uae‘history
and forest succession, the influence of these and other factors on
the present character of the stands and the kind of silvlouitural
treatments applicable. With the necessary guidance of a staff
menber such a me thod should great;y inere=se the student's asility
to analyze and interpret the varlous factors besring on existing
stand conditions, to make a diagnosls of present silvicultural needs

and to prepare a plan of handling embodying the results of hls field

ﬂ({,,‘ Noole = o Tt clais

studies. BSuch a2 method will alna glve the 1natruotor an exoellent

Opportunity to brlng in the importance and 1nr1uenoo of local wood

utllization and markets, of economic considerations in general, of
déstructive insects and dlseases, ahd of numerous other factors which
must be taken into account in the making of forest plans. Only by
such a method can the student obtaln within a short period of time

en understanding of the complex interrelations of blologic and
economic factors involved in the application of forestry. This

is essentially th§ plan of instruction followed by the late Director
Fisher whenever in the fleld with the students, and in a large measure
accounts for their superior training in silviculture,

 As previously stated, 6pportun1ty at the Forest for work leading

to the doctorate will be provided through particupation in the aon-_
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tinuing research projects in forest solls and related work on tree

nutrition‘aﬁd growth, and in projects-in forest genetlcs, carried
on’with the support of the Cabot Foundation for Botanical Research.
It 1s desirable that this work in certain of the fundamental sclences
be maintained at such a high level as to attract research men from
the federal forest experiment stations and elsewhere on leave of
abgence for the purpose of learning the most advanced tedhniquen
in research in these fields, |

Instruction and facilities for research at the Forest should
continue to be made avallable to candidates for the degree of Master
of Arts or Doctor of Philosophy who undertske studles in such sub-
Jects as botany, zoology, physiology or economics which bear on
forest culture or utilization. | i

There is a recognized need at present for men trained in Forest
Economlics to deal with the problems arising out of the dapletion of
our forest resources and the difficulties involved in passing from
a long period of forest exploltatioh to one of conservative use,
Continued col@aboratlon between the Forest and the Department of
Eeconomics in the instruction of students in forest economlcs ls very
desirable. The courses in economics now being orfered by Professor
John D, Black of the Department of fconomics, and the semlinar con-
ducted by him in Agricultural, Foreatry,'and Land_Usgse Policy under
the new School of Public Administration have attracted students
throughout tho»countri, and the Forest is receiving numerous in-

quiries relative to undertaking work in forest economics,



Ag a io-ult of the harrioana.'vhioh destroyed no io.n than two-
thirds of the merchantsable timber on the Forest, an of gr;ntly re-
duced income from the sale of forest products for a number of years
to come, 1t 1s recognized that some important changes in the manage-
ment of the Forest as a demonstration area are in order, However,
there should Le no departure from the fundamental purpose snd objec-
tive pr a demongtration forest as 1244 down by the late Dlruotor tishor
at tho—stArt. A forest such as was visualized by him, for the use of
students, professional foresters, woodland owners, and the general
publio, and -hioh in the form of the Harvard Forest, was so ably
guided by htm in the initial stages of i1ts development, 1s of even
graater usefulness today than 1n‘1906. ‘Nea¥ly ten years ago Pro-
‘tcnnor Fisher gave recognition to th§ demonstrational valu-‘of the
Harvard Forest in the rollovlng words: “But nltﬁou?h the Forest
has provided a flsld for countle-: exorniooo by studenta and the

material for many bulletlnn and papers, 1t 18 not these hnt the
forest 1Fsolr which has translated the developing toqhnlquo of

management into rénllzablo and oonvlndin& terms. It gpenks the
only languago which dan be underatooa both by the wige and the

limplo—-viulble regults.” .

Slow progress in the Appllcatlon of forestry to private holdlngl
in Amerioa 15 due in part to s0 few demonstrations of silvicultural
methods and technigues which have stood the test of time and are
ready for adoption, The Harvard Forest 1-.on. of the few places
where tlme has permitted suoh tests. In ooptlnalty of intensive
stlvigculture 1ts higtory 1s longer than that of any forest in ,.

Ameries. - For 31 years 1t has annually oarrled on a wide variety
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of silvicultural treatments and maintained a regord oyltéi_in the

fora ot‘dotailéd maps of every part of the Forest, hundreds of
photographs tracing atand history, descriptions of all silvicul-

tural operdiions, periodic inventories of the 'oﬁgat‘érovihg atoGk
for purposes qt roculaflng the annual cut, statements of time and
costs for sach individual oparqtlon, an accoﬁatlns of a;l products
‘hartootod. and a complete record o} all experimental plots, co-
'oporatlvo regearch projoctu and advice glven to woodland owners.
The number of recorded silvioultural treatments runs into the thou-
gsnds.

The Forest 1s visited by from three to four hundred persons
annually, many of them students from other schools, professional
foresters, scientists working in fields allled to forestry and
others interested in forestry, conservation or ocutdoor 11{6--pooplo
'ho’ﬁ;vo comne tb gee how forestry is praotléed'ln central lov Hngland
and who have gone away with a better appreciation of this new and
rapldly grov@ng-riold of work. To many viniting pvotoopional foresters
‘@ trip through the Forest has strengthened their faith in the value
of their work, W, B, Greeley, rowmerly Chief !br'utcr of the U 8.
Forest Service, sald, "The two days at Potersham....stand out as
red letter events for many ressons, among them that 1 felt closer
on that oocasion tb native American silviculture than at any other
time in ny 1life." |

 Only under conditions or gtable ownership, dependable support
and continuity of silvicultural poliey is such a contribution
possible. One might think that such conditions existed in the case
of mnﬁy state, town and municipal forests in the reglon, but this

is not true. Silvicultural work done in such forests is almost
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1nvar1¢blyv1nvolvod with unemployasnt rellef. FExpenditures per

agre for forest lmprovement trestments have bsen so great, the amount
of work dond 30 exoessive, and the supervision so faulty, that thaso
pﬁbllc forests in many cases are not only worthless as demonstrations
for the guldance of private woodland owvners, but are harmful in that
they give rise to the nlqtpk;n notion that forestry 1s costly and
takes the form of "eleaning up the woods" to resenble a park. It
is of the utmosgt 1mportance that demonstration forests whose work
ia o}iented from the otandpolnt.or private ontérprieo be ooutlnuéd,
Af forestry as a private undertaking 18 to be encouraged and econ-
omically sound and practical methods in éilvloulture are to be demon-
atrated. |

_Bearing on thls same point, ﬁllvioultur&l méehodu thus far ap-
plied on both publie and private forests have gonorally‘provod to
be too expensive in the light of present or expectable oconbnio con=
ditions. For the most part, many of the practices recommended in
the esrly years of forestry, and which still attract vldo support
on the part of the public, had thelr genesis in the nethodn of grovtng
ngr:.ounnml cerops. The layman thinks of ronqm in terus of uttiu
out unirorily spaced rows of trees oh eleared land; much the same as
planttng-a erop of corn or setting out 4n apple orchard. These arti-
ficlsl stands have already proved the wisdom of thono few early
American roroctara, 1ike the late Director Fisher, who forewaw oostly
-aintonanoc, unsatisfactory outeome and an oventunl swing towards
the natural assoclations of trees. Not only has their unbalanced
condition subjected such plantations to destructive attacks by
inseots and diseases, but the initial costs of establishment plus

A of any ; -
protection have been too high %o give promise / profit. Hore and

more 1% is becoming recognized that the philo-aphy-ot working in
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close harmony with nature, as exemplified by the silvicultursal
methods developed at Petersham by Professor Fisher, 1s eminently
sound and practicable from the standpoint of economic timber pro-
duetion. It is fho demonstration of these relatively cheap methods
of improving the exlsting volunteer growing stocks through weedlngs,'
ilmprovement cuttings and the like, as against the coétly arti-
ficlal establishment of stands by planting; which 1s most needed
today, and around which the program of experimentatioﬁ and demon-
stration in the forest itself should center, This 1e not to say
that no further planting should be done; but any sueh should very
definitely be for the purpose of acquiring new knowledge and not
for routine purposes of timber growing, .

Up till the time of the hurricane the Forest afforded an un-
, unualldemonstration of sustalned yield management, having such a
di;tribution of ages of tinbér, from young to old, as to make pos-
sible sizable annual cutsyear after year without dopléting the
capital growing stoek. Sueh an organization of productioh also was
a greast financial 214 to fhe Forest in that substantial snnual in-
comes from the sale of forest products were realized. However, 1t
was not the demonstration of sustalned yleld management, as such,
which attracted visitors, but rather the demonstration of the ap-
plication of the art of silviculture to local conditions in such an
evidently practical way as to leave a convietion in the visitor's
mind thatAhere native American Qilviculturo wag taking root. Nor
was the demonstration of logging and luiberinglmethods of any special
1nterést to most visitors, for the reason that they were essentially
the same as practiced by lumbermen generally in the rekion and might
be seen in use -elgewhere. Similarly, very little in the way of new

methods in wood utilization or in fhe processing of -8 wood products
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was demonstrated, since in this case also the Forest found 1t a
practical necesslity to conform with local practices and to provide
the sort of lumber demanded by local industries, The same holds
in the case of the nurséry operated by the Forest for many years.
At one time 1t was valuable in teaching students how to ralse seed-
lings, but the Forest staff could not hope to develop new methods
of nursery culture and at the same time advance knowledge in the
numerous other aot;vities being undertasken. With a sufficlently
large staff of technicilans and greatly increased finances, experi-
mentation might have been undertaken in the pasf in these lines of
work with fruitful results. But, for the future, work in such lines
as wood utilization and processing, logging and lumbering and the
like ah&ﬁld Se left to those agencies which are best equipped to
carry 1t on efficiently, such as the Forest Products laboratory at
Madison, Wisconsin, and the regional forest experiment stations.
While there -1s no need or desire to abandon the po1“E§ ;;7:ﬁs-
tained yleld management, exlisting circumstances necessitate putting
less emphasis on thls aspect of the Forest as a demonstration area
for a few decades. The one outstanding kind of demonstration which
promlées a continuing growth in value and interest 1s the methodology
of silviculture. Even under existing financial circumstances 1t is
- feasible to develop and demonstrate improved methods and techniques
in this field. For this purpose small areas will suffice. There
1s no need for extending a given treatment over a large tract in
order to supply convincing evidence. Some of the most effectlive -
demonstrations on the Forest have involved areas of only a few acres.
With the limited funds now avallable for cultural treatments, there
should be a concentration of effort on a comparatively few stands

having conditions, of particular interest and significance from the
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standpoint of silvicultural treatment. Moreover, as previously
stated, there should be strong emphasis on the natural methods of
regeneration and in general on those methods of stand establisghment
- and improvement most in accord with natural tendencles, A larger
share of such cultural work can be done by students under the guldance
of a staff member, rather than becoming largely routine operations
carried out by a paid’crow.

Since 69 percent of the young stands remailning after the hur-
ricane (not more than moderately damaged and not more than 30 years
of age) are planted conifers, there should be a complete déssation
of coniferous planting other than on a strictly experimental basis.
Much more experimentation in ﬁhe planting of hardwoods 1s desirable,

- A much smaller forest nursery will suffice for future needs.

The wholg scale of forest operations must necessarily be brought
into conformity with the present limitations in funds and technical
staff. Certaln portions of the Foraetvdeatroyed by the hurricane
and of comparatively little interest at the present time should be
left untouched. It may well be that nature's own methods of forest
restoration on such areas will be of greater value from a research

standpoint than though money were avalilable to apply cultural methods
to every acre of the Forest. One weakness in pa;t procedure under a
policy of sustalned yleld, which aimed towards regularizing the pro=-
ductlion of the Forest at constantly increasing levels, was that too
much emphasls was placed on growing timber, as sueh, with necessarily -
some loss in the development of new methods through outright experi-
mentation., Under a donsiderably reduced program of fﬁreat operations
there should be greater flexibility in trying out new ideas, and
greater care should be possible in planning, executing and recording

the various treatments than in the past.
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INGTRUCTION

The limitsatdons on advanced work undcrtak;n at the Forest
will require the student to sharpen the definition of his goal.
Although instruction at Petersham would be liiited to silviculture
~and cognate sclences, cooperation with other members of the Depart-
ment of Blology or of Economics would permit of work in certain
phases of entomology, p2thology, ecology and economics. Specializsa-
tion in these latter subjects, as well as in silviculture, should
be considered acceptable for candidates for the Master in Forestry
degree; provided there is ample demonstration of proficiency in the
essential technical subjects. ((Ordinarily this would be arranged
by registration sulted to the individual student.))

A change of emphasis i1s proposed for sfudenta majoring in
silviculture who do not propose to proceed beyond the M.F, When
the two-year graduate course of formal instruction 1ntend§d for men
having no previous forestry training was dropped in 1915, the re-
gearch project method was adopted for advanced study in special
fields. The student undertook the exploration of a small sector
of a limited field, and was thereby encouraged to deal with that
aspect of forestry which most interested him and might lead to a
career. There resulted contributions to novel questions or piroblems
which were receiving little attention. ‘

In some cases, such speclalized study does not give sufficient
opportunity to develop the desired competence 1n.the analysis of
forest conditions and a feeling of confidence in the student that
pe‘can prepare an adequate plan of management dotailing the neces-
sary silvicultural operations to suit present needs. It is pro-
posed that for certain men, those who are candidates for the M.F,
in silviculture, the use of a system of "survey cases" be developed.

Such have occasionally been used successfully in the bast. Their
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more consistent use will require the gstudent to exhibit his insight
into local forest history and succession, the influence of man's

use of the forest on its preseﬁt character, the sllvicultural treat-
ments applicable, and the development of a plan for future care
and handling. Such a plan will also require consideration of the
importance of loeal forest insect pests and dllﬁasea, of e conomic
and other soclal factors which must be taken into account.

Candldates in fields other than silviculture would also be
required to exhibit a similar proficiency, but would not be required
to discuss as large a variety of swvey cases. All would enjoy a
common training in local land use and forest history announced for
the first part of the autumn term, Thereafter the students in
physiology would undertake their studies in the speclal flelds of
physlology; genetics or soll sclence, participating, for instance,
in phases 6! research undertaken under the Maria Moors Cabot
Foundation for Botanical Resgearch or similsar continuing work.

Such men would mostly be candidates for the Ph.D.,, and they would
recelve the broad training required of doctoral candidates in the
Department of Biology.

Students in flelds in which other disciplines are of co=-equal
importance with the blological phases would nevertheless have to
demonstrate a satlsfactory knowledge of forestry if their record
of competence 1s to bear the certifying eharaoterizafion of ror’st

ecology, forest pathology, forest entomology, or forest economics,




RESEARCH

It has been remarked that the outstanding progress in research
made by the Forest in its first decades were the fortunate result
of perception, 1naglnation and insight, of Ihiah the highest use
followed because of aflexible and adaptabh progranm,

Another circumstance which Added to the effectivencss was its
ploneer character. When the Forest was first ostablinhod; it was
the only 1nut1tuﬁion which could in any way be considered a forest
experiment station.

Forest research has passed its adolescence and now there are
numerous agencles engaged in contributing to knowledge. The flelds
in which the Harvard Forest can make the greatest contribution must
be considered in the light of these changed cirou-atanbo-.

Ags knowledge increases,the minute detalls become more important,
and the assoclation of results with their causes becomes more com-
plicated. The familiar specilalization of kn&wlodge results. The
Harvard Forest can no longer blaze trails in virgin areas of ‘for-
estry but must choose certain fields for 1ntencivo working.

In splte of the extensive chain of reglonal forest experiment
stations, the Forest enjoys a unique advantage in 1ts location.

Ite situation in the transition iona, where species of the horthern
forest and central hardwood forest intergrade into one another, :
provide opportunity for a study of the interplay between climate,
the species of tree, and the soll,

This advantage of situation, the ldng series of records cover-
ing an unequaled length of time under intensive management, thp
blological information already bearing frult, and the promise of
further valuable 1nrorlation lead to a single coneclusion. The

opinion of rorestera most familiar with the situation at Petersham

{
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agrees with our views. Research in the methollology of silviculture,
adequately compienented by work in the underlying sciences, would
be the most effectiye activity at the Harvard Forest.

The work in the fundamental blological sciences 1s essential
to a developing silviculture., 1In anticipating the erfcofn of a
sllvicultural trestment or assessing the probsble thriftiness of
stands, 1% is necessary to draw upon the knowledge of physiology
and tree charaotoristiai‘which have resulted from the experimental
sciences. Thege furnish the charts to which the silviculturist
refers in explaining the presence or absence of trees,_poorer'or
better growth, susceptibility or immunity to disease and insects.
As such fundamental knowledge becomes more sure, so doss the as-
surance of success 1# treatment of the forest. .

Research in silviculture should be broadly oriented from the
standpoint of economic wood produetioh, from the considerations of
profitable enterprise associated with private omership. The sil-
'vicultural procodurel'énd techniques approved and recommended by
the Forest, as a result of research, slways have been required to
meet the test of soundness and worth from a business stgndpoint.
Regsearch in silviculture so orlented-best fits the needs of instrue-
tion of candldates for the prnroslichal dogfee (M.F.), and contri-
butes towards the most effective collabération with workers in

forest economics at Cambridge.



DEMONSTRATION

The forest stands which were used as the research material
were naturally studled intensively; these, together with the areas
under routine development toward sustained yleld, have beoome highly
valuable for domdnstratlon to the lay publicvand to the professiocnal
visitor. These exhibits of silvicultural practices and of dls-
coveries in solls and tree physioclogy of Professor Fisher,'.....
translated the developing technique of |



H.F., Jan. 6, 1940
Memorandum: PHYSIOLOGY IS FUNDAMENTAL TO SILVICULDURE.

We speek of the "art of silviculture" and the "sclence of tree
physiology." The essential difference between an art and a scilence
1s the precision of the prediction--the certailnty with which one
1s able to state that a given cause produces a given effect. Of all
the applied sclences probably the electrical industry 1s 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 certaln way on so much iron of a given mag-
netic quality, a glven number of kllowatts will be used to produce
a certaln starting torque and a given brake horsgepower. Similarly,
for electric lamps, radio equioment, etc. the electrical designer
can, on the bagls of hls drawings and his computations, get a glven
regult. Ag we go into other applied technologies--chemigtry--~there
1s more uncertainty in result. Factors of temperature, pressure,
time, concentrations of reacting substanceg, etec. glve rise to
greater uncertainty. This arises because of the fact that there are
more factors 1nﬁolved; 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 pess from electrical
engineering to chemical engineering, to mechanlcal-engineering,  to
meteorology, to biology, the uncertalntiee increase.

How then do the underlylng sclences help? I think it is because
they furnish certain background patterns agalnst which we project any
glven gltuatlon and thus adjust the working concepts against our
understanding of the fundamental design. Perhaps I can 1llustrate
this begt 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 wasg brought to the hospital after three days

of giggling and laughing and was nearing the point of complete ex-
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haustion. It waé decided that oxygen treatments might help, but
apparently there was a gecondary condition which prevented the usual
use of oxygen. It was necesgsary to use vérified mixtures of nitrogen
and oxygen. My slster related how as she manipulated the valves for
changing the tenslons of gas being gilven to the woman there came to
3 ﬂ(g\\.r

her mind a plcture of an}kxperiment on a guinea plg in the laboratory.
It seemed that as an experiment they had connected an electrocardio-
graph and a respirometer and several other devices to the gulnea pig

0»0"‘{ ‘-{)LMM’«( tfw rp«aw (:l:‘vu AL (‘(.’a o) L.QA nﬁo 94‘_, hr(‘[ bfr A
as they changed the oxygen and nitrogen tensiong,)emdssissd- graphed dbive
emsea®s in various ways. M sister sald that sh-=suw in her mind's

as g_‘\,( wg\,t‘.." w'm e Pafl"t 5 he Soar MA Tﬁu —M')\}Q. F)H},
eye/the plctures of the”é%riousA§ffectq/as the tenslons were adjusted,
--" Wyt“ﬂi

sm& fphe/picture of these graphs formed the background against which
she projected the reactions of the patient on the teble in the operating
room,

To my mind the data on tree physiology and morphology =slsewkd- form
the background in the mind of the silviculturlist against whichle
projects his picture of what a given silvicultural operation will
do to the stand.

'QCL L'Lfl

Thus we may list on one ®ide a serles of silvicultural concepts

and on the other certaln concepts from physiology or morphology which

form the background:

Silviculture Physiology or Morphology

Reproduction Mycorrhizae
-Barly hardiness - Water uptake
-Tolerance Transpiration
-Site quality Mineral nutrient uptake

(water supply) Growth efficiency °

)soil fertility) for each nutrient element
Stand composition for solar radlation
Afforegtation Composition of follage
- Form Litter decomposition
.Density by soll flora

by =so0il fauna
Auxins

Phototropism
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The concepts listed under physlology and morphology are so
interdependent that it 1s impossible to discuss completely any
gingle gllvicultural concept with the ald of but a single coneept
taken from physiology.

Thus when we attempt to dlscuss methods of obtalning reproduc-
tion, we have to conslder the possible effects of mycorrhizae and
water uptake and mineral nutrient uptake, the growth efficiency for
gsolar radiation and the probable balance between the rate of photo-
synthesis and the rate of respiration. Under certain conditions,
if water 1s presumed to be the limiting factor in obtalning repro-
duétion, 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 stend and its effect
on mechanical structure and the availability of the various mineral
nutrients which were due to the composition of the litter and 1ts
destruction by soil flora and soil fauna all become important. In
anticlpating 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
nust 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 thém is known with such 1little ume
certainty, forestry 1s therefore an art and not a science., The
success of the silviculturist when confronted with probiems of
intensive silviculture will depend upon his ability to combine the
fundamental sclence and experience.

If the fundamental sclence 1s wrong, for instance, 1f he has
learned and still believes that the nutrients of the tree are ftaken

up through root hairs and not by mycorrhizee, he will have no picture
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of the possible influence of changing light intenslty on the nutrition
of the mycorrhizae and will therefore say that the light intensity 1is
of no importance whatsoever in obtdning reproduction. He will ingist
that the whole question 1s one of water supply and that trench plot
experiments prove this conclusively.

Or in a discussion of hardiness of éeedlings, he will entirely
neglect the complex of mycorrhizae, mineral nutrlent upteke, the con-
centration of the nutrients in the plant substance, growth efficienéy
for the important nutrient elements--all of which influence the
osmotlc pressure of the tlssues and thereby influence the frost re-
slstance of the tissues. Under such clrcumstances theibdéﬁé£6556’qn
whieh the possible‘frost hardiness of material planted in a gilven
locality 1e-determimed will be quite misleading. The previous
history of thé plant material in the nursery will have been lgnored,
and nothing except the possible factorsg of exposure to cold air and
the probable influence of mechanlcal shelter will be considered.

In considering tree form one is apt to think %holly 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 thelr form. This in turn is probably based on a
difference of rate of auxin production in the grdwing points of the
branches and numerous present unknown factors which have to do with
the reletive rate of gfowth substance destruction by light in various
tree specles and races, the posgible differences in concentration
which may affect branch development, and a whole chapter of plant
morphology which Professor Wetmore tells me has been taken for granted
but whiéh 6n examination he finds to be full of unsound assumptions.

In talking glibly of site quality, we are up ageinst one of the

most complex plctures 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.

Ag I see 1t, the task of the forest tree physlologist is to
expound the fundamental facts of hls science and thus to place in
the hands of the teacher of silviculture the materlial which he can
use to make more clear to the student the béquround against which
the student as a working silvicuiturist must assess the operations
which he plans. Only if the studentlms a correct fundamentel back-
ground can he correctly attempt to explain what a given operation
has done to the stand and thus rationalize his experience so that
28 he becomes older the experience can be assimilated and utilized
in meeting new gsiltuations where appropriate gllvicul tural operations

are to be used.



’ "morgan report"
> 4 PRG Dec. 9, 1939,
N.B, Not,/ smoothefds words duplicated ete, -

Since work in forestry was introduced at Harvard Uni#=
versity in 1903 the activities have taken several different forms.
Each change was designed to accomadato the program to the rapidly
changing development of forest education in other institutions
and the activities/program/undertakings/work of the United
Btates Forest Service., During fhose thirty-six years continuous
read Justments have been made in the three parts into which the
forestry program has somewhat arbitrarily been dividozj/instruo-
tion od students, rsearch for the advancement of know edge, and
demonstration of improved practices to the lay public =nd to
professional roresterly/ |

Instruction 1; all the branches of forestry reguired for
the professional degree of Master of Forestry was offered from 1
1903 %o 1916. During this period the resources/of the Forest
School//at Yale//fUniversity // and several other universities/
were notably inoreased. The work at Harvard wis therefor altersd to
provide for advanced study in special fields, and elementary instructin
" tion 1n all branches was discontinued,
The proértlos at Pefersham were acquired in 1807, As
an institution for 'olinicgl' instruction and for research it
was unique., At that time there was no other forost‘oxperiment
to the student
station in the region and no school offered/ such ample
contacts with a working rorost. Its reputation has grown steadily
and to name the Harvard Forest brings to the mind of foresters
everywhere the thohght of a high dgvclopmgnt of the art of
gilviculture and pfogrolllvo contribution to the fundamental
sciences,
The ahandonment 4m-3916 of undergraduate instruction
“Irbeiks—
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in 1915 led to the use of undergraduate 1hatructien as a
method |
in 1915 led to the use of student research as a method of
instruction, There resulted contributions to new questions
or problems which were receiving little attention. In
bulletins and Journal papers appeared reports on methods for
the treatment of young hardwood stands eriginating as .
voluntesr growth after cutting, the reclamation of pine plantae
tions affected by the weevil /(plssodes)/, the planning of
bpertaiohs for local woode-using industries, the markets for
loecally grown lumber and the kinds snd amounts brought in from
other parts of the country, the rate of growth and the
production per acre of various species locally important,

actuarial information necessary to consideration of insurance

of forests 2gainst fires. These are examples of the professionsl

problems in phases technically designated as silviculture,

forest managment, utilization and marketing, forest mensurationf

(measurement of growth and yield).

(((liote: Alternative style:
bulletins and Journal papers appeared reports on special

phases of the techni@al aspects of forestry. These designae
tions apoesr in paretheses following the subject. of the
reporty the planning of operations for lmal wood—usihg
industies (forest management), 100000 ) )

| In such underlying sciencesfd as entomology
and 2? pathology ?? , soil sclence, tree phmiology and
genetics, and thohassociatod‘rleld of wildlife management
were contributions to our underltanding of the life history
of the weevil attacking young seedlings and smal’ twigs
(pales weevilQ, the comron weevil attacking the leading

shoot of pines(pissodes weevil), the gypsy moth, wood borers,
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g80ll changes undér pine and conlfei-ou forests, the function
of the curious symbiotic a ssoclation of tree root and fungus
in the morphological structure called a "mycorrhiza"
the chemical elements necess'ry for growth and effects of
differeing amounts of solar radlation, the food habits of
deer and‘grouno.

When many of these contributions appeared they were
pioneer studies. As in all new work, it is first necessary
to see the need for information, define the problen,_and

determine the elementary facts., Later, as information increases,

and LAE/ AN/ IAL s ALY /besmes more preclse, minor variations

become more important, It is no longer possible for one person
to understand the whole! specialization follows, So 1% now is
with many of the subjects to which the Harvard Forest was able
to mske effective contributions in the earlier days.
/ It now becomes our task to assess the/possibilities/
directions in which we can make the greatest contribution in
the near future. Our past contributions were the result of
insight end imagination, a flexible program which ensbled us
to follow promlsing leads and the avallability of the
éasontlal~faoilitie- whizgygelatlvely erude, The same acumen
///ability to see and define problemjjfre trust we still have.

The flexibility and adaptabllity we wish to cherllﬂ. One of
our problems 1s to provide the facilities which, as the scientific
work advances, become necessary to attract the outstanding
itudentutTgillabof#tors we would welcome at Petersham,

. Out of the many possibilities which'éould be
encouraged, we choose as most worthy of development work in
sllvioglturc and certaln as pects of soll science and tree

physiology. These subjects are not separate, they are merely



"morgan report" - 4

§§§~applacd %§§:?‘ a agil i
ST 7(7,;?"]/ Sctltticrz o
. the applia%/and a selection from the basio science aspects

of forest blology. In them notable achievement/sppears /% is //
y 47%‘7 A A g J'?’/}“—‘W AM(MM )‘Do -—-4. :
efined the problems, and/havo
o

made some progress in examining the elementary facts.
Before passing to fAg8é/F#4/ a discussion of the

resources necegsary to an increasingly effeotive program,

Do
possible. We have already

there is introduced a short disoussion of the suggested
defolopment of each the three traditional phases of

research, instruetion and demonstration,

An experdment statlon for regearch in foregtry
and allied fields,



\ e A _PLAN FOR THE HARVARD FOREST

Sindibiqﬁtructlon in forestry wasg first offered at Harvard

in 1903 the.work has taken several different forms, Each change
was désigned to accommodate the program to.the rapid development

of forest education throughou the coun tgy and to the increasing
(“ LA \.)“I“A\,»

o~ activities of public-nullllﬁh agencies, During these thirty-six

'clw»(w\ ¥

; Years continuous readjustments have been made within the three

parts into which the forestry program has somewhat arbitrarily
been dlv;ded:;/inatructlpn of students, research for the advance-
ment of knowledge, and demohstration of improved practices to the
lay public and to professional foresters. |

Instruction in all the branches of forestry required for the
professional degree of Magster in Forestry was offered from 1903
to 19156, During this period numerous educational institutions
egtablished courses in foresgtry, most of them undergraduate. The
work at Harvard was therefore altered to provide for advanced study
in special fields; and elementary instruction in all branches
was diseontinued.

The properties at Petersham were acqulred in 1907. As an
institution for "elinical" instruction and for research 1t was
unique. At that time there was no other forest
experiment gtation in the region, and no school offered to the
student such ample contacts with an organized forest. Its repu-
tation has grown steadily, and to name  the Harvard Forest brings
to the mind of foresters everywhere the thought of a high develop=-
ment of the art of silviculture and progressive contribution to the
fundamental sclences.

;;;>Student research as a method of instruction was substituted

4 December 1939
Y\ =
Y .
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for elementary instruction in 1915. There resulted contributions
to new guestions or problems which were recelving little attention.
In bulletins and Jjournal papers students and staff members working
together reported on methods for the treatment of young stands
originating on cutover land, the control p:hfhe white pine weevil through
silvicultural measures, the planning oéfigz%;tions for local wood-using
industries, the marketing of locally grown lumber, the rate of growth
and yleld of various species locally important, and actuarial infor-
mation on the insurance of forests agalnst fire, These are examples
of the professional problems in phases of forestry techﬁically desig-
nated as silviculture, forest management, utilization and marketing,
mensuration (measurement of growth and yield), and economics,

In such fields as entomology and pathology, in the underlying
sciences--s0il sclience, tree physiology and genetics--and in the
assoclated field of wild life management there were cﬁntributiona
to a knowledge of the weevil attacking young seedlings (Pales weevil),

[ s 0 S e w1 T s
the gypsy moth, wood borers, and wood-destroyling fungl, of soll
ohahges under pine and hardwood-  stands, the function of the curious
symblotic association of tree root and fungus in the structure called
a mycorrhiza, the chemical elements necegsary for thee growth and
the effects of differing amounts of sgolar radiation, and the food
habites of deer and grouse.

When many of these contributions appeared they were pioneer
studles. As in all new work, it 1s first necessary to see the need
for information, define the problem, and determine the elementary

facts. Later, as information increases and becomes
more precise, minor variations become more important. It is no

longer possgible for one péraon to understand the whole: speciasliza-



tloh rollown.l fo 4t 18 now with many of the subjects to which the
Harvard Forest was able to make erfective‘oontributioné in the earlier
days, contributions which were the result of insight and imagination,
a flexible program which enabled us to follow promising leads, and
the availability of the essentlal facllities which were relatively
ocrude, ‘

_ It now becomes our task to fix upon the subJeota in which
we can make the greatest contribution in the near future. Out of the
many possibilities, all of which are represénted in our past inter-
ests/ contributions/ we would,ohoose.sllvlculture and certalin aspects

of soil scienbe, tree physliology, and genetics.

‘This field of concentration is not advocated because it was the

earliest concern of the Harvard Forest and the one to which it has

made outstanding contribution, although this 1s an important matter.
Nor is 1t chosen because the facilities and interests of the Depart-
ment of Biology in many places touch very elosely on this fleld and

.may well make possible outstanding joint contribution, although such

might be important conslderations. The resolve to concentrate in

silviculture and the complementary fundamental sciences arises from

the observation that there is an urgent need in the forestry profes-
sion of more of working bilology.

Thruout the ranks of the public agencies and the private
roresteri, in the elementary instruction in forestry, and in the
attempte to demonstrate to the lay public desirable roreﬁt practices,
there 1s to be observed a notable lack of attention to biology. There
seems to be little recognition that although forestry may need more
able adminigtration and 1s impeded by economic factors, yet there
can be no forestry without the biological base.

Assistance in the development of more able public roregt

administrators can .come through participation in the program of the



Littauer 8School of Public Administration, by providing to its stu-
dents an undﬁratandlng of thﬁxnaturAI laws of biology which cannot
be transgressed. By the leaven of such training and of demonstration,
it may be possible to permeate fhe public forest agencles with a sense
of the importance of the living matefialiEEIE;iizZ'wlth which they
are dealinge silviculture as the art of applying forest blology to
the woods and basic sciences on which forest blology is grounded.

The manner in which guch a concentration of activity will-
affect the Harvard Forest program is, in the following, treated unﬁor

each of the three traditional phases of instruction, research, and

demonstration,
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- A PLAN FOR THE HARVARD FOREST

Since instruction in foreatry was Tirat offered at Harvard
in 1903, the work has taken several different forms, Over these
thirty-six years continuous roadjustﬁents have been made to accom-
modate the program to the rapid development of foiest education
and $o the increasing activities of public agencied which have
advanced forestry thfoughout the country.

' SQmewhat arbitrarily, the forestry program at Harvard has
been separated 1hto three phases: instruction of students, research
for the advancement of knowledge, and demonstration of improved

practices to the lay public and to professional foresters. The

' changes in each phase of work have necessarily influenced the others.

Up to 1915 elementary instruction in various technical aspects of
forestry was offered; theréattor instruction was limited to advanced
study in special fields. The student undertook a research project,
and was thereby encouraged to develop his capacity to deal with that
aspect of forestry which most interested him and mlghtfséiggvzicareer.
There resulted the products of researdh which contributed to the

understanding 6f novel questions or problems which were receiving

' little attention. | ¢

In the course of such studies, forest stands were studied

‘Antensively and certaln treatments initiated. These, together with

areag under routine dewelopment towar& sugstalned yleld, have become
highly valuable in demonstrating silvicultural practioeé and the
discoveries in soils and tree physiology.

The reqults of reagarch and the demonstrations they provided
were definite advances. As in all new work it was first necessary to

see the need for information, detinevthe'problom, and determine the
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A PLAN FOR THE HARVARD FOREST

9 8ince instruction in }orestry was firsgt offered at Harvard
in 1903, the work has taken‘aeveral dirrenent.form-. Over these
thirty-six years continuous rdadduatments have been made-to accon~
modate the program to the rapid'development of forest education
and to the 1norea51ng activities of public agenolos which havo
advanced forestry throughout the country. \

Somewhat arbitrarily, the forestry program at Harvard has
been separated into three phases: 1nstruotion of students, research
for the advancement of knowledge, and demonstration of improved
practices to the lay publlc and to professional foresters. The
changes in each phaqe of work have necesgsarily influenced the others.
Up to 1915 elementary instruction in various technical aspects of
forestry was offered; thérearter ingtruction was linited to advanced
study in special flelds. The student undertook a research prolect,
and was thereby encouraged to develop hie capacity to deal with that
aspect of forestry which most interested him and might offer a career.
There resulted the products of research which contributed to the
undersgtanding of n6v51 questlons or problems which were receiving
1ittle attentlon,

In the course of such gtudies, forest stands were studied
intensively and certain treatments initiated., These, together with
areas under routine develqpment toward sustained yleld, have become
2 highly valuable in demonstrating sllvicultural practices and the.

- discoveries in soils and‘tree bhysiology.

The reculti of research and the démonstratlong they prbvlded

were definite advanoes. Ag in all new work it was first neoeasari'to

see the need for 1nrormatlon, derine the problom, and determine the
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elementary facts, Later, as information increases and becomes

more pfecise, minor variations become more important, It is no

longer possible for one person to understand the whole: ﬁpecializa-
tion follows. S0 1t is now with many of the subjects to which the
Harvard Forest was able to make effective contributions in the

earlier days, contributions which were the resﬁlt of insight and
imagination, a flexible program which enablggé;:?fb follow prohising
leads, and the availabllity of thé egsential facilities which were

., A7

= :
It now becomes our task to fix upon the subjects in which we”

relatively crude,

can make the greatest contribution: in the near future
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ﬁi&n follows. 8o it 1s now with many'of the subjects to which the

Harvard Forest was able to make effective contributions in the earlier
days, contributions which were the result of insight and 1mag1nation,
a flexible program which enabled us to follow promising leads, and '
the availability of the essential facilities which were relatively
crude, ; |

It now becomes our task to fix upon the subJecta in which
we can make the greatest contribution in the near future. Out of the
many possibilities, all of which are represented in our past inter-
ests/,contfibutions/ we would choose silviculture and certain aspects
-of soil gcience, tree physiology, and genetics,

This fleld of concentration is not advocated bécause 1%t was the
earliest concern of the Harvard Forést and the one to which it has
made outstanding contribution, although this is an important matter.
Nor is 1t chosen because the facilities and interests of the Depart-
ment of Biolog& in many places touch very closely on this field and
may well make possible outstanding Jjoint contribution, although such
might be 1mp6rfant considerations, The resolve to concentrate in
sllviculture and the complementary fundamental sciences arises from
the observation that there is an urgent need in the forestry‘profes-
gion of more of working biology.

s Thruout the ranks of the public agencies and the private
f&resters, in the elementary instruction in forestry, and in the
~.attempts to demonstrate to the lay ﬁublic deslirable forest practices,
there is to be observed a notable lack of attentlion to blology., There
geems tg be 1ittlé recognition that although forestry may need more
able administration and is impeded by economic factors, yet there
éan be no forestry without the biolog;cal base,

-Asslgtance in the development of more able public forest

administrators can come through participation in the pyOgrém of the



Littauer School of Publiec Administration, by providing to its stu-
dents an understanding of the natural 1a&s‘or biology which cannot‘
be transgresqed. By the leaven of suOh‘training and of demonatration,
1t may be possible to permeate the public forest agencies with a sense
of the lmportance of the living material/ biology/ with which they
are dealing: silviculture as the art of applying forest blology to

the woods and basic sciences on which forest biology 1s grounded.

The manner in which such a concentration of activity will

affect the Harvard Forest prograﬁ.is, in the following, treated under

each of the three traditional phases of instruction, research, and

demonstration,
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