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QUALITY IN THE SECOND GROWTH WHITE PINE OF
NEW ENGLAND.

Intreduction

In . the sarlilier stages of ths lumber industzry in
Hew England, White Pins, E}ﬂu& strobue, had, by far, the G%“ﬁ
widest commercial utilization of any of the soft_woods. Indeed, O
for many vears following the Amerlican Revolution, it was the
only $Gf§:yﬁcd on the market. The sguare edge and dimenslon
lumber produced in those earilier times, however, differed in
quality from that obteained in the second growih stands of the
present day. In the best logs from virgln stands all knots
are located near the heart with much clear width surrcunding
them. In the grading rules of the wholesale assoclablons,
under which most of the eriginal timber has been sold, the
guality of a.board is governed fundamentally by the number and
glze of the knots. Thus in the case 0f the old growth timber,
lumber of the ugper grades conslste of practlcally clear wood.

The present second growth Plne is in the maln 300 young Jlg.
1o have produced clear weod outside the knots. ALL of 1t
has originated since 1840-50,and elghty per cent of the timber cut

today is between fifty and sixty years old. After the virgin plne



became exhausted about 1870, these stands began 0 be in-
oreasingly utilized by industries which were able to use
lumber of inferior guality and in a great varlety of small

pleces. Under these condltions, it became the general

_ , L
practice to eaw logs through and through into round oOr “wa%?-

edged" luwmber. This resulted ln a wuch more complete utili-

zation of the tres but precluded any classificatlion according

t0 the existing wholesale grades. Today the grsat bulk

of the New England White Pine lumber is bought and sold with Lo

only such vague definitions of grade as are conveyed 0 8-
perienced persons by the terms "box boarde, sash and bllind
stock, butt cuts,etc.” This does not mean, howsver, .that
there is no such thing a8 a range in quality in the {tiwmber.
On the contrary, the prices pald and the requirements of
various indusitries indicate a very considerable range of
guality. This cannot be defined by the termiunology of the
magrket, but only in the terms of the life history of the
tinber.

Since the side branches iun the White Pine develop from
bude growing in whorls at the beginning of each season’'s
growth, the knots occasioned by their development occur in
groups at more or less irreguler intervals: It will be
readily seen, therefore, that the longer the annual growth

or internode in the original tree, the greater the dlstance
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between the whorls of knots and the fewer the knots in any

one log or plece of lumber. The size of the individual knot

ig regulated by the growth and age of the branch that ceused

1t. Bhort lived branches produce small, red.and ususlly

sound kKnots. Branches which atialn a greater dismeter are

more detrimental to the guality of the lumber. The longer

the life of the side branches.the poorer will be the quality

of the lumber manufactured from the trunk. The term Ygood

gquallty®, therefore, as applied to the sscond growth White \)@c«
de ufine timber, signifies longinternodes and early death of the

slde branches; "poor quality" the reverse. From the point

of view of forest management, and marketing, 1t is necessary

¢ securs some more exact analysis of guality which will

cover both the range in price and reguirements exhivited by

the consuming lndustries and the silvical factérs which govern

the production of the tlimber.
Utilizatlon as Governed by Quallty.

A‘study made of the lumber used by important industries
in Eastern and Central M&as&éhusetts, Southern New Hampshire
and Maine, including woodenware, box, toy, match, sash blind
and door manufacture, pattern sawing and the making of piané
cases, discloses the fact that length of internode is the

primary factor determining quality in purchase and manufaciture.



The following table shows a sumsarized comparison of the logs
and round edged lumber uidilized in some of these industries.
It 1s based on the weasurement of the internodes in thirty-
five different lots found in wmill yards. The internodea ars
divided for convenience into six inch classes, the relative
freguency of ccocurrence of sach belng shown on & percentage

haals.

TABLE 1
Lengths of Internods LAGH FHIZR 13418" 198240 3BA3Z0 F1BFEN FT84EM

Woodenware Manufacture 8.4% 38.3% 19.3% 5.4% .1.3%

Box " 7.l a2 38.7 381.3 3.9 1.7

Toy " 5.8 20.85 38.6 30.9 3B 1.1

Match B 32,1 37.1 28.5 5.8 el

Sesh and Blingd " 15.8 31.6 34.7Y 5.9 4.1 5.2

It is obvicus that the lumber in the industries here tabu~—
lated varies progressively as to length of interncdes. The
saéh and blind lumber, representing the most carefully selected
material, showe for that reason a higher percentage of long
annual growths.

A sure index to the quallty requirements of an industry
is the standard set for the manufactured product. In the

manufacture of wooden contalners, pails, etc., a clear idea



of the character of the logs requlred can be got from a con~
sideration of the quality of stave demanded. One firm reguires
clear staves in lengths varying from seven up t0 seventeen
inches. Only in one case, that of a fourteen inch stave, ls
any allowance made for the inclusion of knots. Where, however,
lce cream freoezers are made staves are in demand in clear
lengths up to 31 1lnches. Logs containing materlal for a 31
lnch stave are few and far betweon.

In the process of manufacture the first step consgists in
the removal, on the bolting saw, of the whorls of knots directly
from the logs. Where the lavter are more knotty they are
cut into hesding volts for the bottoms and covers of the contaln—
erg., The staves are sawed from the bolts on a cylindricsal
"stave saw". ESlnce from the nature of the case much heading is
needed, the more knotty logs find a ready use. It is plain,
however, that ordinary log run lots of plne are usually suitable
Tor such purposes. White Pine used in this industry is pur- /XLCF—
chased in Southern New Hampshire at $15. per decimal cord
(100 cubic feet) delivered at the factory. Double price is
pald for logs with very long internodes,

In the manufacture of boxes no attentlon is paid to
clear length or size of knots. The fundamental reqguirement
is aimplf that the knots should be sound. The lowest grade

of box)manuf&etured in plants attached to large establisghments



for the shipment of such products as slaughterhouse meat,
where 1% would be impossibie, from the nature of the case,

to use the box a second time, is made from pocrer box lumber.
For this purposs, round edge plank is bought in log run lots
which do not include the butt logs or the lumber manufactured
from them. Offten shooks are made from mixed lumber combining
spruce, hemlock and pine. In such cases the appearance

of the package counts for little. The maln idea is to ?roduce
a strong, inexpensive box which will get the contents to its
destination. The cost of such lumber ranges betwsen §30.

and $40. per thousand board feet.

In the manufazcture of boxes for ordinary commercial pur-
poases & very close utilization of all lumber is mades. It is
possible, especlally where the whole process is done mechanically,
to use every sguare inch of a round edged board, whether it is
clear or knotity. The plank or board is flest out into "plugs®
or pleces of a falrly uniform lengith but of varving width.
These are grooved and glued together into blocks. From these
blocks after they are trimmed the shooks are cut either on
a "merry-geo-round® or a band resaw. The waste materlsl leflt
from the manufactur@ of the larger shooks ls glued together
and used to make the smaller.

In extraordinary ianstances, where 1t 1z necessary %o make
‘boxes of & superior quality for some particular purpose more

care is used 1n wanufacture. Typlcal of such a case are the



boxes required by the United States War Departmeﬁt. "lilalled
and locked corner boxes" must be well manufactured from lumber
which is sound (free from decay and dote) and well seasoned.
Lumber must be free from kno?@oles and loose or rotten knots s
greater than 1 inch in diasmeter. Knote whose dlamster exceeds
one third the width of the board —- willl not be permitted
and no knots will be permitied whick will interfere wlih the
proger nalling of the bexg“(l) To make boxes of the grade
reguired here greater disorimination is necessary in the se-
laotion of material. During times of pressure as much as $55.
per thousand board feet has besn paid for round sdge box
boards of & superior guallity. The cost of round edge box
boards averazes about $35. per thousand board feet in log run
lots. Where, however, a particulafly good grade of lumber is
in demand, azs much has been pa;d as $45. per thousand board fest.
In the making of toys there l1s little need for any greater
amount of discrimination than in the box industry. Clear
lumber is necessary, to0 be sure, wherever odd shapes have 10
be cut out, as for instance, the heads of rocking horses or
wherever knots would injure the appearance of the manufactured
product. It would sesn that for the bulk of the articles
manufactured, slze and soundness of knot is of secondary con-
sideration wherever paint, varnish or putty- can smooth over

the defect., MNanufactursrs try to secure & vood grade of
22 e ]

(1) See Supply Circular #32, "Standardization of Bozing and
Crating Specifications.®
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box plank. Thle is purchased in Northern Massachusetts
for $35. per thousand board feet.

In the manufacture of match blocks the meln reguisites
in the luuber are stralghtness of grain and falrly long
internodes. The plank is sawed round edge/f 1/8 inches ’/&
in thickness. In order to avold waste ln manufacture, it ls
advisable to have lumber as ¢lear of knots as possible. Much
of the pine, since 1t ls delivered loz run at the factory,
ls, of necessity, unfit for maitch blocks. Hence the nanu-
facture of soue by-produch, such as hox shooks, is nscessary
to utilize the remainder. In order to facilltate an even
dally output of the maln product, it is deslirablie that a log
run lot of pine contain at least 45)of material suitable for
match blocks. In the process of manufacture the plank ls
planed, cut into belts and sorted. Those bolts suitable for match
blocks then go 10 the block saws where the whorls of knots are
cut out and the balance of the plank ls sawed across the grain
into match blocks.

Sash blind =mnd deor manufacturers endeavor 0 eliminate
all possible knots from the fiaished product. This i done
by sawing the plank into bolts of reguisite length (about
33 inches) and, wherever possible, making bolts from entirely
clear portlons of the plank. It is the prime object of the

manufacturer $0 obtain lumber which shall contsain a8 much
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clear length as possible beitwesen the knots. Tae bolts thus
made are edged into styles, -- those for sash 1 1/3 lnches
wide and those for blinds 1 3/8 inches wide. They are graded
into No. 1 styles, which are absolutely clear, and No. 2
styles, which may have sound knots. Instead of buying lumber
in log run lots, the main tendency among manufacturers ls
to purchase selscted buti and second cuts obtalned from trees
gshowing exceptional length of internode. These are purchased
at prices ranging from $45. to $70. per thousand board feet.
In the nelghborhood of large clties graded Whlte Pine is used JLQ,
to & great extent. This costs at wholesale rates from mill
operators $65. to $70. per thousand board feet, or in restail
yvards from $75. o0 $95. per thousand board fest. CGreat diffi-
culty 1s experienced, on the part of manufacturers, in obtain-
ing satisfactory second growith lumber.

Pattern sawing is ancther industry demanding the best of
New England pine. In the process of manufacture the central
idea is to cut out ali the knois. In very large patterns,
where it is practically impossible to uss entirely clear lumbder,
the outside pleces are made a8 clear as possible and the coarser
lumber is used in parts which are not on the surface. For
piano cases too, the very best natlive pine 1s used. Pine wlth
the longest internodes and smallest knote, only, will fill
the reguirements. For the purpose of manufacture the pilne
is ocut into five fout lengths. These must be of material

as clear as can be obiained.



Although, as previously etated, the second growth pine
lumber le largely ungraded round edge, still a certaln amount
of square edge lumber is manufactured for both bullding and
industrial purposes. This ls graded for retall distribution
in large cities by a set of grading rules complled by the
White Pine Association of the Tonawandas, Tonawanda, New York.
This set of rules, made primarily for lumbsr from virgin
forests, deéignatea slxtesn different grades. The average
second growth native pine will fit into the last four of these
grades only - ¥Noe. 1, &8, and 3 Barn and No. 1 Box". In-
gxceptionally good timber, however, a very limited amount of
tFine Common, and Nos. 1 and @ Cuts®™ may be obtained. The

gspecifications for these grades are gliven in order, as follows:

tFine Common’

This is the third grade of White Plne. It is put up

8 inches and wider, and 10 to 18 feet long, aduliting of

bright sap covering half the facse of the bosrd, some staln

on the back and occaslonally e 1ittle running over on one

or two edges. It adwits of a few pencil knots varying in

alze and numbar'acéording to the width and thickness of the

plece. The board must be practically free from shake, but

a slight shake is permltted showing only on one side or end of the

plece. The grade iz usually free from staln.
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No. 1 Cute

This grads 1s put up & inches and wider, and 10 to 18 feet
dlong. It is put up with a view of cutting good slzed sectlons
of clear lumber, and must cut 66 3/3% or more clear excsph
for bright sap in reasonable length sections. This grade is
not intended for use in the full length of the board, but
cuts up reasonably well for pattern lumber shop use Or any pur-

pose where clear luwber 1s wantad.

No. & Cuts

Thig is graded the same as No. 1 Cuts, except that the
percentage of cutting required is from 50 to 66 2/3% in somewhat

ghorter ssctlons.

Nog. 1 Barn

This grades may contain any reasonable nuuwber of small round
knots, usually red, largely round, but admitting of an occaslonal
branch knot of small size. The board must be free from shake
or stain, the size of the knots varying wlth the width. The
5/4 inches and and thicker admits of slightly larger sound
knots than 1 inch boards.

No. 2 Barn

This grade adults of larger knots than No. 1 Barn. The
board should be practically all red knotted and fres from
shake or stain, also free from any knots which will lmpalr

its strength.
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No. 3 Barn

Coarse sound knots are admitted in the grade. The board
ghould be free from knots which will knock out in dressing and
practically frse from shake. BStalin is permitted where the

board is otherwise No. 38 Barn and better for knot.

Ho. 1 Box

This grade aduits of coarse knots regardless of size,
also a reasonable amount of shake or sitain. The Tonawanda
grade of No. 1 Box is a good practicable board for coarse
work, including the manufacture of high grade boxes, shelving,
flask purposes and cheap flooring. Also it is very desirable
for sheathing and sub-{floors for high grade houses where

lasting gqualities are desired. "

Some dealers use their own systems of grading which arse
understood by their particular customers. As a whole grading
is applied only locally in large cities or towne where retall
varde exlst. Some dealers do mnot think it worth while %o
apply a close system of grading and sell thelr lumber in lots
of "No. 3 Barn and better."™ In second growth pilne, No. 1 Barn
1z the highest grade obtainable in any large quantity. Even
this is thought of as hard t0 get. Besldes square edge lumber,
retall yvards handle round edge buitt and second ocuts.for sash

and blind and pattern manufacturers. These are sometimes sold
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ade. The wholesule prices pald by the retailer for

log run lots of square edge lumber vary from $40. to $60.

per ¢
in th

housand. The location of the vard has an influence

e matter. Yards located at large clties have to reckon

with higher wholesale prices, but the cost of handling is

not alwayvs so great.

run 1

ots as follows:

TABLE IT

Price per M. wholesale

Graded sqguare edgze is sold in log

No. 1 Barn 5«11 inches wide 75

No. 8 Barn 5-1l u " 570
¥o. B Barn 5-11 L " 50
BOK oo o o o o s com e o 0 s 253

Price pspr M., retall

Width
5% gr

6!1

'? n
8?1'
Qﬂ
100
11 "
12 H

Plane

ar or
109
18 )

No. 1 Barn ¥o. 8 Barn
less $80.to $85 :
81 to 486
452 to §85
#8688 to $86
H8H
$85 to $83
%84 %o %98
$90 fto %93
4 Lumber
less £110 100
8175 1105

$130 3110

No. 3 Barn Box
&80 4&ugogn

60 to $65 1le $43
680 to 863 10n £53
60 to 8D

80 to #8283
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From this survey of the utllization of second growth plne
it is apparant that in splte of the absence of grading in most
round edge lumber, the ildea of grade is always present, and
makes itself felt in a wilde range of wholesale and retall
prices, varying from $35. per M. for round edge ungraded box
boards to $70. for Bubtt Cuts and No. 1 Barn. This variation
of gquality and price is to 5 great extent Independent of width
in the lumber. The main criterion for guality ls interncdal
iength, except for the relatively small peroentage of lumber,
mostly square edge, which is sold on grade. In the lagter
cage in accordance with the standard grading rules, the
classification and prices are based gulte as much on size of
knot., The fact that a wide varilation of quality occurs in lumber
cut from forests wilth a narrow variation in age makes it de-
sirable, from the point of view of forest manazement, 10 an-
alyze the silvical factors which affect height growth and
natural pruning.

The Factcors Producing Good Quaelity in the Growth

of Tlmber.

The quality of growing timber is affected both by the
factors of site and by certeln silvical factors closely re-
lated thereta; A forest slte may be defined as "an ares
considered as to 1te physical factors with reference 0 its

forest producing powers." Quality of site or site class wmay



be defined as "a designation of the relative productive capaclty
or gquality of diffevent sltes with reference to the species
smployed; the volume or helght produced abt a given aze being
used as & standard for dlassificati@n. In Eurcpe 5 classes,
in Unlted States only 3 classes are differentiated, designated
by Romwan numerals, Quality L representing the most productive
slte class." It is generally considered that the best
criterion for site guality is yvield per acre. This, however,
in the strictest sense, will apply only to fully stocked
stands. In partially stocked stands this does not hold true.
Geverally speaking, when standes of varylang degrees of stocking
are 10 be considered, the helght growth of the dominant ftress
e found to be a much safer index to quality of site.?

0f all the factors of yleld, nelght growith is much the best
expression of the physical components of the site. It ig the
most convenient since 1t makes possiblé the identification

cf sltes by & determlnatlion of ths age and helght of fthe
dominant treea. In the case of forest lands not well stocked
it is the only possible factor which could be employed without
laborious and as yet impracticable studies of the physical

factors themselves." (&)

{1) Journal of Forestry, Jan. 1, 1817, "Forest Terminology!.
(2) Journal of Forestry, Apr.,1921, p. 274,
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To form a basig for the comparison of the effects of the
site and silvical factors in various locations, fifty one-guarter
acre sample plots were taken in as many varying situatlons asg
possible. The lengths of the internodes were measured in the
first twenty-four feet of a sufficient number of tress to obtaln
figures representative of the plot. As indicatving the rats
of natural pruning the dlameter of the knots and side branches
Fers measured on the first twelve feet of helght growih. The
minimum numbsr of interncdes measured in any one plot was two
hundred ahd fifty. These werse tailiad in six inch clasees,
seven in number ranging from 1"-6v {(inclusive), the lowest class,
up to 37"-43%, the highest class. The number of trees (per
acre basis), the soil molsture, depth and composition, the
expusure of the site, ground cover, et¢., were alsc noted. In
cach plot helghts abt five year intervales were taken on five
§0 ten dominant tress. From the figuree thus obtalned, a curvs
was constructed repressenting the rate of height growth for the
plot, and the plots were thrown into site classses on the basgls
of the helghts of the dominant trees.

The followlng table shows how length of intornodes and
Blze of knots varies with the site class. The figures are
based on measurements frowm fifty-one sample plots. Only butt
ahd second logs are considered since 1t is in this part of

the tree alone that suverior quality can pe expected.
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TABLE XI.

Distribution gi Internodal Lengths on Butt and Second Logs.

1887 ulzn 1381GY  jo#pdn 35830 3LATGN  Ba4nw

Averagze for Site Class I 12.4% 88.5% 33% B20.8% 4.4% 3.3% .3%
n - " II 18.6 34.8 33 .11 1.7 1.7
" " " ITII 37.7  31.8 18.2 9.8 1.5 1.8

TABLE XII.
Distributlon of Knots as Related to Size.

Size Site Class I Site Class II Site Class III
1/8¢ 49% 54% 65.9%

1" 24.5 25 16.6

1 1/8" 15.7 13.2 15.3

g 5.3, 5 3.5

3 1/3n 4,83 3 1.5

3w 1.6 3 2.4

3 1/3" .5 | 1.2 1.4

4n .3 o8 .1

The longest lnterncdes occur necessarily on 8ite Class 1.
On S8ite Class II there are more treze to the acre at every
stage of growth. (See Table VII). Hence a greater percentage

of small knots would normally occur. As,however, the lnternodss



on this site quality are very much shorter, the absclute nunber
of knots per log is greatly ilnoreased. The same holds true
with 8ite Class ITI. In this case, however, the greater number
of small knots is due to lack of vigor in growth. From this 1t
i plain that the best lumber fit for such purposes as match,
sash and blind, or pattern stock and other kindred uses, 1s
chtained only from 8Site Class I.

From the data as to helight growth, 1t was found that
all stands classified as in Site Class I were situated on the
lower and more protected parts of slopes, in valleys and more
or lesg close proximity to lines of surface drainage,perennlal
or otherwlse. Without exception, these lccations have elther
rich loauy s0il of considerable depth liberally supplied with
numus or exceptional advantages as to protected locatvlion and
so0ll molisture.

In order to determine how excessive soll molsture affects
the growth of White Pine, figures were taken representing the
averaze helght growth of the dominant trees at varlaus ages
in three of the sample plete, each a guarter acre, situated at

various degrees of elevaiion above a Spruce-~Tamarack swaup.

TABLE TII
Age Yeaurs Height in Feet
Plot 1 Pliot 5 Plot &
At swanp level Above gwamp 50ft. Above swenp 80f%.
40 31 £ 40 £t 50 4
50 4.8 B3 68
B0 52 87 80

70 B8 (t° 866
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From obeervationshere tabulated it is obvious that, since
st seventy vears of age the height of the dominant trees on
the plot located on the borcérs  of the swamp was but 628 feet,
on a nearby elevation, 17 feet greater, and on a slightly higher
elevation in the vicinlty 24 feet greater, a poorly aserated
mucky 01l characteristic of a swampy site is het conducive
to long intsrnodes.

The influence of exposure was investigated by the measure=
ment of helght growth on four ef the sample plote located on
all four sldes of a rugged hill in Southern Maine where the
gradlent was uniform and the s¢il & rather coarse,shallow,sandy
loam. The elevation above sea level was 740 feet., The results
disclose the fact that the growth on the scuth silde surpassed
that on all others, while that on the north slope was inferior
to all. The cowparatlve rates 0f growth are given in the

following table.

TABLE 1IV.
Age Years BSouth Exposure North Exposure Rast Exposure West Exposure
Helght ft. Helght ft. Helzhit £t. Hedght f£6.

10 4 3 BB Bad

20 i3 7 75 9

30 54 12 15 20

40 36 a0 26 a0

50 48.5 31 40 38

60 54 39 48.5 477

70 61 46 57 54




On less exposed emlnences, however, it is & conmon occurrence
to find pine on the norih slope with very satisfactory growth.
Where soll and molsture conditlons are more favorable than in
the plots here consldered, exposure has but slight influsnce.

Thus far the effect of the physical factors of slte on the
height growth or internodal length has been consldersd. Scarcely
lesg elgnificant is the size to which the slde branches on the
butt and sscond logs atialn before belng killed by over-head
ghade, i. ., the rats of natural pruning. To analysze this
factor the diameteres of the side branches and knota measured
on the fifty-one sample plots were divided into half lach
classes, those 1/2 an inch or less in dlawetsr forming the
smallest diameter class. QObviously, the vercentage of knots
of the smallest size class ﬁay be regarded zg an index 10 the
rate of nabtural pruning. Since natural pruning 18 caused malnly
by shade, it is falr 40 assume that it is connected wlth vhe
promptness with which the forest cover closes and conseguently
with the number of trees ner acre. For convenlilence in comparison
the :elative freguency ©f occurrence of the knots In each size
class was reduced to a percentage basis 1n the case of sach
gawple plot. By using the percentage of the total number of
trees measured as an ordinate and the number of treses per acrs
as absclssa, 1t was possible to trace out on graphes & direct

relation between the relative freguency of the 1/3 and 1 1/3 inch



knots and the number of trees per acre. Despite the fauct that
the plots varied in age from twenity up to eighty vears, this
relation was always conglstent. By the graph on the opposite
page 1t will be seen that the greater the number of trees

per acre the greater the numoer of knote in the 1/8 inch class
and fewer the 1 1/8 inch knots.

|
In order to eliminate the factor of age, three of the sample ‘
plots taken on the sams site and in the same even agzed stand

|

are hers considered. These plots are compared in Tables V and VI.

TABLE V.

Slze of Knots as Related to Trees per acre.

Diam of Knots Plog 1 Plot &

(inches)  BB0 trees per acre 280 tress per_écre,560.%%§gsgér_&cra
1/3 20.,6% 45.6% 45%
1 20.6% 88.2% 34.,8%
11/2 33 . 5% 19.5% 1?g5%
3 13% 1.5% 9%
2 1/8 8.5% 2.9% 1.8%
3 3.6% 7% -
3 1/8 - - ~
4 | 8% - -

The same tendency ls here aspparent. Whare the number of traes
per acre is larger a greater percentage of amaller slzed Xnots

ig found.
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A comparison of the rates of helght growth on Plots 1, 3,
and 3 shows thut a relation can be tracsd out betwsen the number
of trees per acre and the growth in helght. The rates of

helgnt growth on the thrsee plots are here compared.

TABLE VI.

Age years Plot 1 Plot 2 Plot 2
880 trees per acre. 380 trees per acre. 360 trees per acrse.

10 8 It S ' 7 £,

a0 16 18 23
30 28 a0 &5
40 40 40,5 45
50 50 51 Dd.5

There are two causes for this slight variation in height growth.
The first ie¢ the natural struggle for growing space which occurs
wherever young trees grow together in greater or lesser com—
petition. The other cause lles in the attacks of the White Plne
Weevll, ?;ssgdeg gtrobli. The effects of the work of this bestle
are nore lasting wherever the stand is more Qpen.(l) The |

trees attacked in the denser part of the stand usually recover.

In the more opsn parts, they show retarded height growth or
crooked trunks through the logs or crippling of the leading shoot.

In Plot 1 the effects of the weevil's work were very apparent.

(1) Observation of H. B, Pelrson.
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Up to a certaln point the greater the nuumber of trese the
smaller the knots and the better the height growth. (Bee Tables
¥ and VI.) Thers is a density, however, beyond which growth
becomes retarded. In order to determine the optimum density
which will produce in the butt logs the best quality of lumber,
the semple plots on each site quallity which show for various
ages the greatest number of small knots,together with the best
height growth,were taken as a basis, The following figures
represent the average for the best plots. None can be given
for Site Quallty III, however, as no data were cobtained for

fully stocked stands of that Site Claus.

TABLE VIII.

Age Years Site Class I Site Olags IT
mumber of treeg psr acre)

10 1650 1800
20 1300 1480
30 960 1130
40 &80 830
50 450 580
60 340 390
70 335 270
g0 190 820

Up to this polnt pure stands only have been under con-
sideration. Vet it is a common obeervabion that the best
pin@ 1s found growing in mixture with hardwood. The virgin
forest was made up, in large part, at least, of har@1aﬁﬁ SO b

woods growing together. The present pure plune type springling
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up a8 it has {0 a great extent on unusged agricultural land

may be regarded as largely temporary and transitionsl. The
tendency to revert to hardwood, which ls obvious on nzarly all
cutwover land indicates that much of the plne of the future

will be grown in hardwood stands. Ordinarlly any pine see@lings
cr advanced growth present at the time of cutiting are suppressed
and killed by the hardwood, most of which is of sprout origin.
Occasionally by the accident of density dr by virtue of a few
years' start a certaln percentage of pilne ccmpetes successfully
with the herdwood in second growth forests. The followlng

table showe a comparison between the natural pruning 1n such a
stand and In a pure stand of the same agze and on ths same site.
The age of each stand was sevenity vears. The denslty in the
pure stand approached very closely to the optimum for that age.
In ﬁha mixed stand the plne occurred as single trees and not

in groups.

TABLE VITI
White Pine in EBardwood Pure White Pine

Average Total Height ' . 85 T4, - 80 ft.
" Heleht to First Live Limb 56.6 f4. 44 ft.

1/3 inch knots 63% 28.3%
1 " " ‘ ' B3.9% 3% .3%
1 1/3® " | 13.9% 34 .5%
3 " " 8% 7.8%
2 1/zn " ’ 8% 3 .6%
3 " " - 5%

7 1/2“ " - .5%
4 # ) - .5%



The rate of pruning in the mizxed stand 1s more than twlce
as rapld as is shown by the fact that there are %%.7% more 1/8
inch knots. Then too, in the mixed stand, the pruning is
carried fully 25% higher on the boles of the trzes.

In order to get some clue as t0 the relative rates of
height growth of Eﬁiteéﬁine and hardwoods of seedling origin
figures were obtained as $0 height growth on trees of varlous
species as they were felled in a lumbering operation. The
stand was eveneaged, on a good quality of site,
and originated on abandoned farm land. The results of these

measuremente are recorded in the followlng table.

TABLE IX.

ﬂgeigearéfWhite Pine Red Oak 7Yellow Birch Beech White Ash
10 5 ft. 17 £%. 10 £+, 15 ft. 18 f%.
e 84 30 18 83 30

30 38 40 £5 30 48

40 53 50 31 36 53

50 65 58 36 41.5 63

80 75 86 a1 48 58

70 85 73 45 51 s

Ae

Black
Cherry

15 f4.

It is obvious ihat 1in the first ten years all the hardwoods

would have overtopped the pine wherever the crowns were Col

peting for the sawme space. In the present stand tihe pine
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which survived to maturidty stood in groups separated from
the hardwood. The table shows, however, that beginning about
the twentieth yvear, the helght growth of pine is sufficient
to keep pace with that of any of the associated hardwoods.

The effect produced by Spruce and gpmleck on the growth uec;
and natural pruning of White Plne was investigated in a some- /41;
what simllar manner on two sanple plots taken on the same
site, one in pure g;ne and the other in Mixed Pine, Spruce, J&Q,
Hemlock and a few scattered hardwoods. The results are re-

corded in the followling table.

Comparisgon of Helght Growth

Plet 1. White Pine 100% Plot 2 Whnite Pine 22%, Red
Age years  Helght ft. Height £t. Spruce 49%, Hemlock
18%, scettered Hard-
10 5 S woods 11%.
20 26 23
20 37 B 39
40 53 55

Comparison of Slze of Knots

Plot 1. Plet &,
EKnote inches Percentages Percentages
1/z0 30.8% 5% .2%

1" 41.% 30, 8%
1 1/8v 20.6% 13%
2 1.9% -

2 1/&" 4.4% -

3 % -

3 y/an 8%
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Two facte are here apparent,-- first, that the heizht
growth in the mixed stand is as good, if not‘better, than in
the pure stand; second, that the size of the knots ls much
reduced in the mizxed stand. The height growth of Spruce and L.
Hemlock 1s relatlvely slow, and they are trees which, because
of their tclerence of shade, usually form an understory to &
mizxed stand. This is egpecially true of Eemlecko By this in- Agc,
crease in the number of trees per acre and in the depth of the
crown canopy, the rate of natural pruning is greatly acceler&ted;

The-fcregging analysis of guallty may ve summerlzed as
follows:

First, the fundamental criterion for quality in second
growth White Pine ls length of annual growth or internode. This
is beoaua&?ggtthe knots on such lumber reach the outside of the
log. Lumber from timber of the saws age may range in price
ngarly 100 per cent.

second, length of interncde is determined by the site
factors and to & lesser extent by deneslty of stocking.

Third, slze of knot, which ie a secondary factor. of guality,
ls controlled by rate of natural pruning.

Pourth, natural pruning is most rapid in mized stands and
in pure stands the rate varles with the nunber of trees per

acre up to an optimum density. (See Table VII.)
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Tifth, the production of pine in wixture with hardwood
can be managed in natural stands by the necessary weeding
during the flrst ten to fifteen years, and in plantations by
sdvanced planting. In mixture with any of the local sof%;y

woods White Pine will held 1ts own from the start.



