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THINNING DOUGLAS FIR ON THE McDONALD FOREST

OBJECT ¢
The present study is an analysis of the plots in a thimning ex-
periment initiated by Prof. E, G. Mason.

HISTORY »

In the late winter of 1927, 7 plots were laid out at the Peavy
Arboretum in a second growth stand of Douglas fir, 5 of one acre size and
2 of one-half acre size. Plots l-A and 1-B, each one acre, lay close to-
gether; 2=A, B, and C, wers somewhat soattered, but wers intended to be
in comparable stands; 3-A and B were side by side. The corners were marked
with scribed and whitewashed stakes li feet high. Bach tree was tagged at
breast hizh with ite serial number on a tin square, end its diameter and
ecrown class x;ocordod. Enough diameters and heights were taken from each
plot to construct a height curve for each.

In the fall of 1927, & number of marked trees were felled on
plots 1=B, 2-A, 2-C, and 3-A. Plots 1l-A, 2«B, and 3-B were lef't untouched
to act as checks on the growth of the thinned plots. A different percent-
age was removed from each plot to give different percentages of thinning.
The trees thus felled were lopped and left lying where they were.

Measurements were taken for volume teble date that fall and winter.
Nothing was done they, except occasional casual observations of ret,
until the winter and spring of 1932, In that peried, J. W, Kimmey made a
study of rot in the down trees, bucking up sbout 5 trees on each plot inte
10 foot sections. During the same spring, before the growing season, the
plots were remeasured, crown class again estimated, and heights taken on

the same trees if they were still standing. The next activity will probably



be the second remeasurement in 1937.

PLOT DESCRIPTION:

l-A and 1-B are in almost pure Douglas fir, which from increment
borings taken this spring, 1933, appear to be nearly 57 years old at B.H.
(breast high) whieh, allowing 7 years for the seedling to reach B.H., makes
the stand &l years old now and 59 years in 1927 when the plots were estab-
lished, They are on opposite sides of a small creek. The check plot, 1-A,
had in 1927, an average diammeter of 15.l inches, It has 160 trees evenly
spaced over the acre, The average height of dominants and codominents is
110 feet which makes it a site III. The aspect is very slightly south,
with not more than 3% slope. The thimmed plot, 1l-B, had in 1927 an aversge
diameter of 1.8 inchos with alse 160 trees.

An 0ld woods road runs through the SE and NE corners but does
not affect it materially. The site is the same, however, it has a slight
northern aspect with & slope not over 5%. Although there is no brush on
1-A, considerable has sprung up on l-3 since thimning.

Plots 2-A, B, and C, are the oldest of the series, They are 80
years old and were 75 st the time of cutting. 2-B is the umthinned one.

It is located on the gently rounded crest of a ridge, thus on well drained
goil. It had an average diameter of 18.7 inches in 1927 and 180 trees.

The average height of dominants and codominents is 135 feet, and the site
is a very good III or poor II. The trees are the most uniform in sige of
any of the plots. The ridge on which it is situated glves off to the north,
east, and south, The greatest slope is 5+6% to the north,

Plot 2-A lies west up the ridge. It hes a northern aspect with a

slope up to 9%. There are 13L trees on the acre averaging 20.L inches in
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diameter in 1927. The site is about the same, if anything, poorer. Trametes
pini was encountered in one increment boring here. Plot 2-C has the best
site of the 7 mecres. It is site II, 150 feet at 75 years, located in a
slight hollow on the south-east slope of the ridge below 2-B. The slope
runs from 2-3% at the lower end up to 35% at the upper. The lower half of
the plot is well stocked but the steep portion is very scantily covered

with timber. This scarcity is evinced in the small number of trees, 91 to
the acre, The diameter was 23.1 inches in 1927.

The last group, 3-A and 3B, are located directly adjacent to
each other, Each is } acre in sige, They are long and narrow, stretched
across & slope with perhaps 20-30 feet separating them. They are on a 20%
slope with a directly eastern aspect, The age of the two is 66 years,
allowing 7 years to reach B,H., and was 61 at the time of their establish-
ment, The site is good III or poor II, the dominants and codominants being
120 feet high at 61 years. The average diameter of the thimned plot, 3-A,
was 18,6 inches with 52 trees for the & acre. It has a trail ruming along
the upper boundary which, however, affects its growth none. 3-B had a
greater average B.A. (basal erea), 19.L inches, but only L trees.

‘Bach of the thimed plots was supplied with a control strip of a
half chain in width around it, in which the same degree of thinning was
procticed em on the plot, It appears from the records that a low or "German”
method was used in marking the trees, those of the lower diameters end
erown classes being removed. Eech received a different percentage of thin-
ning, 2=A the least, then 1-B, 2-C and ZwhA, which received the heaviest.

Some mention of molsture conditions might be indicated by the

study of rot in felled timber carried on in the winter and spring of 1932
by J. W, Kimmey.



The rot figures seem to show a genmeral gradation from north to
east to south. The rot thickness increases with that change. It would
geem that the northern slope hes the greatest moisture content, then east,

then south. The table follows:

Plot Double rot Thick. Aspect.
2=A 2.61" N
3"8 5.gﬁ- E
I-B 5' » NQE-
2=C 3.81" 8.B.

A map of the plot locations is given on chart I.

RESULTS ¢

INCREMENT OF TREES - The first object of this paper is to make a
study of the individual inorement of thimned trees. I took inerement
borings on an average of 7 trees from each thinned plot and 5 from esch
check plot, a total of 28 thinmed and 16 check borings. The trees were
selected at random to get ell sizes of trees and all distances of stumps.
In the office, I coultted back 5 years (1927), marked the core with indel-
ible pencil, counted back 10 more years (1917) and marked the core, and
finally counted 10 more years (1907) snd marked it. Using a grooved bloek
to hold the cores, I messured the 1907-27 redial growth, the 1917-27 growth
and the 1927-32 growth. I next figured the 1927-32 radial increment as a
percentage of the 1917-27 end of the 1907-27 increases. These were then
grouped and averaged two ways: by distance to the nearest stump, and by
erown classes, The object was to determine the effect of relemse of light,
moisture, end nutrients an the adjacent tres. Also to test the mqrtlaoo
of crown class in the response to these changed conditions,

The results of the first eanalysis are in the following table.

The values are plotted on chart III.
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Release distance 0'~5' 6'-10' 11'=-15' 16'-20' Check Plot
1927-1932 % of 1917-1927

gfowth 76 75 62 67 5L
1927-1932 % of 1907-1927 :

growth 3.5 28.5 18 27 19
Number of trees 6 13 3 [ 16
Average release distance L 8 U 19 -

It would appear from the preceding that radial growth is greatly
stimulated when adjacent trees are removed, The effect is apparently exer-
cised even when the nearest trees removed is 20 feet distant. As I had no
data above that, I can set mo limit to the distance relesse is effective,

.'rho curious drop in the curve for the 11'-15' class is to be sccounted for
to some extent by the small number of trees which determined the average.
With a larger number of samples in this group, the curve would undoubtedly
become smoother through that space.

The classification by crown class is givem in the folleowing table,
and its plotted values in chart II.

Thinned Check
Crown Class Dom. Cod. Dom. Cod. Int,

1927-19%32 as a % of 1917-1927

growth 7 67.9 658.2 L3.5 57.5
1927-19%2 as a % of 1907-1927
growth

28.4 25.1 22,6 12 19

According to these figures, the codominant trees on a thinned
plot are stimulated more in growth than the dominants. The actual percent
growth based on the preceding 10 years is higher in the dominant trees,
both on thimned end unthimned standsy but the relative pickup is greater
compering the codominants with their ummutilated brethern than compering
the dominents with their corresponding virgin mates., A possible explana-
tion for this occurred to me. I make no claims as to its authenticity,
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8.
it is merely a possibility. A dominant tree has the needed light, and be=-
cause of its probable dominancy below ground, a lion's share of the
moisture and nutrients. When some of these factors are released by thin-
ning, the tree has no excessive capacity to use them. However, the codom-
inant tree, because of its subordinant crown and probably root status, is
handicapped in nourishing itself. When release of the moisture, nutrient,
and light supplies occur, this tree has a greater capacity to utilize
them. This hypothesis would explain the figures, I should like to have
data on the behaviour of intermediate trees. It would seem that somewhere
the crown would be so reduced, that the trees would not be capable of
utiliging the available incresse in growth needs. Whether that peint
ooccurs in the intermediate class or not, my samples do not show.

INCREMENT OF STAKDS -~ The second goal of this paper was to test
influence of thimning on the inorement of second growth Douglas fir stands.
I realize that 7 plets are a pitifully small number of samples to work
with, and that 5 years is a very short time over which to base any conclu-
sions, but I am meking this preliminery summary with the knowledge that
later remeasurements will give more reliable data,

The first consideration is the reliability of the data to be used.
There is quite a variation of site, age, and stocking, between the three
groups. So ths question presents itself: Is it possible to compare the
results of thimning in a given stand with those of a stand of a different
age, litg, and stocking? As there is no criterion by which to test the safe
limits of variation in these indices, I have taken the data as it is and
compared it.

There is, however, another important point to be answered. Are

the thinning and check plots representstive of the seme stand, or are they
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taken from different conditions of timber? It is easily seen that one
could not compare the increment of & thimming plot originally fully stocked,
with that of a check plot of three-querter stocking, or & thimned plot of
2 foot trees with a check plot of 3 foot trees. There is in this case s
ériterion by which to ascertein whether or not the 2 plots are from the
seme stand. I added up the basel ereass of all trees on the plot and divid-
ed by the number of trees to determine the average B.A. Then by a process,
given in the following table, I determined the standard deviation, ¢—,and

the standard deviation of the mean,O), , 28 shown.

Limits x u £ uf ulf
o”"' o& .50 ‘6 "'18 lw
63~ .87 15 :ﬁ L 5 375
.88-1,12 1.00 8 -32 128
1.13"1.37 1.25 "3 23 "w 207
1.38-1.68 150 -2 81 42
1o63"1¢87 1075 -1 23 “23 25
1.08-2.12 2.00 0 25 00 vie)
2.13-2.37 2.25 1 12 12 12
2.28»2.3? g.’?’g 2 18 % 0872
2.63-2. : 12 1
2.88-3.12 300 ﬁ 6 2k 96
3.13-3.37  3.25 5 5 25 125
S350 58 6 3 » 108
3.36-3.87 z:75 7 5 b 2ls
3.88-4.12 00 8 1 8 6Ly
Totals . . . . 180 1755

-;gg = =361l =361l x .25 = =,0903
2.00 * .090 = 1.910 (liean)

1755 , 180 2
180-1 , 180-1 P8 8 5. Ry
; 3.113 x .25 = ,778 (07)

+T18 )

Ve
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If the correct indices of the stand were known, the difference
of the average of the sample from that of the stand would be tested by the
of the atund But in this case, we have two samples taken from close
localities, Neither is perfectly representative, but it is desired to find
out if they come from the same stand. Cenadian bulletin #77* gives a
mothod for determining this. The unit of dispersion is (77 computed as

i The difference betwesn the average B.A. of the wo stands

id divided by 0O The resulting figure is the value of x on the normal
curve of distribution. The formula for the curve is P=ﬁ%_: e‘%z Tebles
are easily found to look up "P", "P" gives the probability that these two
samples are drawn from the same universe. The figures for each plot are

given in the foilowing table.

Plot A'QB.A‘ o n a/ﬁ'f B.A'-B.A’ W x P

1-A 1.337 1.137 160 .090
1-B 1.191 935 160 O7L <148 1166 1.27 2040

2-B 1.912 357 .12 3,18 0015

.T78 180 .058 .
2"6 2.g‘ 1.!@1 91 .ne '987 '177 5057 -00000&3
1' '972 52 .135
; 2,054, 1,150 L& .170 170 217 78 JL35L

Plots 1-A and 1-B are evidently from the same stand, as are also
3-A and 3«B. The ceriteriom ordinarily taken as tfxo outside possibility of
similarity is 3 or a value for "P" of ,0027. It appears from this that
neither 2-A nor 2-C are established in & stand comparable with their sheck
plot, 2-B.

In analygzing the volumes on the acres them, it is safe to com-
pare the thinnings with the checks on the 1 and 3 groups, but in the 2
groups, it must be remembered that the check plet is not representative

of the thimnings and is not safely used., However, as there is no better

#Statigtical Methods in Forest Investigative Work, Dept. Interior.
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eriterion, I shall have to use it.

Following is the procedure used in computing the volumes, From
the few heights taken, I comstructed a height over diameter curve for each
group. One curve for 1-A and 1-B, ome for 2-A and 2<B, ona for 2-C, and
one for 3-A and 3-B. It was necessary also to conatruct one for 1927 and
one for 1932 in each of these groups. Using these height curves. I read
off 8 local volume tables in cubiec feet from the Douglas fir tables in
MoArdle's bulletin, lj for 1927 end L for 1932. PFollowing that, I took off
8 more rendings in board feet, Soribmer rule, trees 12 inches end wup.
Using these tables, I recorded the volume of each tree on the form pre-
pared by Prof. Mason. A copy is included at the end of this paper. On
the occurrence of .5, I threw it up from uneven digits and down to even
ones. Thus: 8.5 goes down to 8 inches and 9.5 goes up to 10 inches.
Hoving completed this operation, I added the volumes for each plot and pre-
ppred the tables given below. I have grouped these data into the tables
and have prepared cherts IV, V, and VI: growth as a percentage of original
stand over percentage thinmed; growth as a percentage of reserved stand
over percentage thinmed; and, growth eas a percentage of check growth over
percentage thinned.

| CUBIC FOOT VOLUME

“Area Reserve
Plot Aeres 1927 Thinned 1927 19%2 Growth
1-B o 1 1,651 5,606 6,341 735
1K 1 8,166 e 8,166 8,787 621
2-4A 1 13,229 e .316 10,913 12,210 1,297
2-B 1 16,161 J— 16,161  17,Ll2 1,281
2-C 1 12,502 3,2li8 9,253 10,696 1,La
3-A 1/2 3,93 1,751 2,189 2,565 E76
33 1R 39

’:712 - 30712 h)lsl




BOARD FOOT VOLUME
Plot 1227 Thinned 1927 Reserve 1932 Orowth

1-8 ,00918 6-5“ mom maﬂa 30990
1-A g -1“ e 35, 166 ”3%5 3,097
2-A »570 10,333 55,245 6,763 9,518
2-B 79.9%8 —— 79,938 87,557 7,619
2<C 66,812 16,891 50,521 60,083 9,562
Bk 18,221 7,921 10,300 12,121 2,121
3-3 17,214 e 17,21L 19,98 2,73
COMPARISON OF GROWTHS Rali

GRORTH
X of Bof X of growth
reserve orig. of check
Plot % Thinned X Reserved volume volume

1-38 21 V'l 16 13 129
1-A 00 100 9 Lﬁ. 100
2-A 16 8l 17 5 125
2“'3 m m 9 . 5 9 » 5 lm
2= 2l 76 19 .5 126
B IFN 56 20-5 11.5 78
3B 80 100 16 .16 100

The first o.ive indioates that thinming up to 16-2L% inoreases
the actual M. Thimnings of heavier grade reduce the sctuml growth,

The second curve slows that the growth, relative to volume re-
served after thinning, inoreases steadily with increased degree of thine-
ning. My data oarries it only up to & LLZ thimeing, What the ourve does
beyond that point cammot be told., lowever, I would surmige that it leveled
off, but did mot drop. Thers would come & point beyond which the stand
oould not utiligze all the growth factors. There the curve would become
horisontal, but it would not decline.

The third cwrve, indicates the same as the first, that the ac~
MMMmmnpusgimdmefthmm.MMp..m
the curve is more regular. The maximum inorement comes sround 20% thine
ning. Beyond that, additional thimnings so reduce the growing stock that
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even the incfemsed growth rate cammot make up the deficit. This is shown
especially well in the LL% thimming,

CONCLUSION: ;

These figures show that thimming could be advantageous. On the
better older stands, an increased increment of 2000 feet per acre per year
wvas gained in the 5 yeers by thimning., Not only that, but this increased
volume is being layed on fewer boles and is thus more valuable than that
on the unthimmed plots.

The financial sdvisability of thinning of course depends on the

market, but the volumetrie argument is unguestionable.

NOTE s

It would be well to reestablisk the comnér posts as some of them
are badly rotted and a couple even down. Some of the teg nails were drivenm
* into the wood so that the bark is growing over the tags. ©Such trees should
be retagged, care being taken to drive only inte the bark so the tags will

not be overgrown.
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WORKING PLAN FOR ESTABLISHING AND MEASURING SANPLE

PLOTS FOR THINNING EXPERIMENT ON Mr‘
PURPOSE (Aeto an XL*4—-J *Z&A*v””¢4p éb ‘?ﬁL&/

To study the effect of thinnings in second growth Douglas fir
on the Peavy Arboretum.

FIELD WORK

Procedure:
1., Lay out sample plots in pairs consisting of:

(a) Check plot, upon which no thinnings will be made.
(b) One or more thinning plots, upon which will be
mede fairly heavy thinnings, based on opening up the
canopy to favor the thrifty trees. A complete inven-
tory of these plots before thinning is essential,

2. Remeasure plots every five years and compute amount
of change. Every measurement shall be taken in the
spring before the growing season has started.

Location

; \
1. There shall be 3 units of sample plots, each unit:iv»4$ur“ﬂk&\
consist of two onme-acre plots, except where two thinning
plots and one check plot will be feasible.

2. Two units will be situated in the stands iﬁ 40's
No's. 5 and 6 and one unit in 40 No. 10, of section 36.

3. Eeach plot will be completely surrounded by a border
strip 50 feet wide.

Laying out Plots

l. Make each plot as nearly square e&s feasible. Have
no sharp angles,

2. Survey boundaries with compass and tape, using hori-
zontal measurement. Sufficient measurements should be
recorded so that the aree could be computed on a basis
of a slope measurement if later desired.
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