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ECONOMIC DECISIONS IN THE MANAGEMENT OF
SECOND GROWTH DOUGLAS FIR IN
NORTHWESTERN CALIFORNIA

RESUME AND CONCLUSIONS

In northwestern California, tens of thousands of acres of
cutover land exist for which landowners want to know the
best land use. One of the more important uses, considering
the economy of the area, is to grow timber, although the
land may be used in many ways. The purpose of this report
is to provide farm and ranch planners, forest technicians,
and landowners with a series of methods with which they

can compare three different timber management systems
applied to a representative Douglas Fir region.

Each management analysis started with the same hypothetical
hundred acres of Site Index 140 land., Thirty-five acres
are presently in 10-year-old natural Douglas Fir reproduc-
tion, twenty acres of timber soils are bare or in grass,
and forty-five acres are covered with tan-oak, madrone and
various brushes. Rainfall averages 40 inches, and the
elevation will exceed 3,500 feet. Slopes will range from
nearly level to 80%.

An "average' acre concept was used in the study. Most
timber lands have a variety of conditions existing which
will affect both costs and returns. The average acre,

as used in the study, consisted of 35% in a nature stand,
50% which could be replanted, and 15% considered too steep
or rocky, or clearing costs too high, to be used for
growing timber. 1In the main study, only Site Index 140 is
analyzed, although some comparisons for Site Indexes 110
and 170 are shown in the appendix.

*Formerly Farm and Ranch Planning



Typical costs and returns are evaluated for three levels of
managemeant

= R

Evaluation I is merely to leave the cutover land
"as is'" and harvest the stand in a single clear-
cut operation at some point in the future.

Evaluation II consists of clearing the land and
planting trees so that the entire usable area
will be growing timber. No management is applied
after planting until a single harvest cut is made.

Evaluation IIT is for an intemsive management
program. From the start, the practices are
designed to create the greatest volume of
merchantable wood of the best quality im the
shortest period of time. Proper spacing of trees
is considered, best planting stock analyzed, and

the effects of pruning and periodic harvest cuts
investigated,

The length of rotation varies with the three programs, 60,
70 and 80 years, respectively, proved optimum., Interest

was charged at 4%. The following summation presents the
results:

Summary: Per Acre Accumulated and Average Annual Eguip-

valent Costs and Returns by Management Levels:

A. Accumulated costs Evaluation I Evaluation II Evaluation IIL

U Wb

o

Clearing land § -~ 8 146.37 $ 145.78
Planting == 346.00 337.82
Pruning - - 205.33
Administration 11.22 11,22 38.17
Selection and
marking
harvest cuts - - 20.96
Arrangement for _
timber sales 4,00 5.00 9.87
Land tax 78,54 120,21 120,21
Timber tax 46.51 169.84 32872
$140.27 $738.64 $1202.86

Average annual
equivalent cost .59 2,03 3.30
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; ECONOMIC DECISIONS IN THE MANAGEMENT
OF SECOND GROWTH DOUGLAS FIR
' IN NORTHWESTERN CALIFORNIA

By

Maurice L. Jernstedt
Agricultural Economist, Soil Conservation Service

i
and

Robert A. Dellberg
Woodland Conservationist, Soil Conservation Servlce
PREFACE

This report contains an analysis of many of the items for which deci-
sions are necessary when maka.ng an evaluation of applied woodland

management. Its purpose is to serve as a general methodology guide

to forest technicians, farm and ranch planners, and landowners wish-
ing to compare alternatives in forest land use. The report will evalu-
ate systems of woodland management and variations of managerment
as to spacing, rate of growth, site, age of stand, length of cutting
cycle, etc., to the extent that there is information available on the
effects of variation in these factors of production. It gives working
economic guides as to the margins of costs and prices in a system or
systems of woodland management.
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ECONOMIC DECISIONS IN MANAGEMENT
OF SECOND GROWTH DOUGLAS FIR

Timber and livestock products are the major sources of income in north<

western California. The economy of the individual landowner and the
various communities scattered throughout the area is based almost en-
tirely on income from sale of timber or livestock, their products, and

jobs created through processing these products. 1 / California's two

leading timber producing counties, Mendocino and Humboldt, are located

{\r
4
@ _1/ Footnoted numbers refer to Literature Cited. (See page 25.)
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in the heart of the area to which this study should be applicable. Since
the second World War, millions of board feet of old growth Douglag Fir
have been logged, and in the immediate foreseeable future, the remain-
ing old growth will be removed. 2 / Much of the lahd has been cut =

over two or three times during the past fifteen years, M\vi@ llﬁk_,ﬁpm--

mercial timber and limiting natural reproduction. e

Private landowners now face the problem of what to do with this m |
land. Community interests encourage reforestation because Wfﬁg _
their lifeblood. Ranchers would like to see it converted to range 1 :
and thus strengthen the livestock industry, Hunters and wiﬂﬂto* !
thusiasts favor open brushland which serves as excel
habitat., Speculators say hold it as is and sell it for cabim ¢ ar ro *
tion asites, Each land use has economic 1mpli.cati.oqa to wcnup
in the area, yet conndent.ion of all altezmtiygt l.l

the project. -

The Soil Conservation Service gives technical guichme to Soil Ce
vation District cooperators to obtain the best productive use’ 5
land consistent with conservation of basic resources ;ni economic :om' S
and returns. One major phase of our work in nnrﬂm#ﬂm Gm "
is with woodlands; so for purposes of dmphhclu:ion. “only woodland

use alternatives will be considered in this study. The mgﬁ,m N
report is twofold. The first is to give general comparisons of q’g‘hlrj{q ¢
mated costs and returns for three situations: (1) The natural stamd. - =
as it presently exists, (2) a restocked stand allowed to grow up un- __
managed to a single harvest, and (3) a restocked, mwmﬁm, '
ber stand where intermediate harvest cuts are made. The mq,,, &t :
purpose ia to present illustrations of mﬂ.hods ta m b S

management practices. _ ; oo .“I_ f'i-'éi-‘;'- it

A single physical site is assumed as a cmnmcm ata.rtxqg p]q.;ce i‘é:ikﬁf i
varying woodland management programs. The site, while conaﬂb Qi‘#
typical of thousands of acres in the Doughs Fir :Regxtm. is uﬂod f&r ; .

111ustru:tve purposes only, as site conditions wi.Il vary cona der ~ ;
from place to place. The evaluation procedures can readily be

dapted to different cover conditions once the percentages of nnﬁ't'v;aﬂ, 5_.” i
stands, planted stands, and inoperable lands are known for a. par-
ticular management block. A hundred-acre management unit is
assumed to facilitate cost and return computations, yet the results

are shown on a per acre basis. In this way, the data is readily ;"; .
adapted to greater or lesser areas having similar cancllit'im. Lepete ol S
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The average rainfall in the area is in excess of 40 inches, although
summers are hot and dry. The elevation varies from about 500 feet
to 5,000 feet. The study area land is classified as Douglas Fir Site
Class IlI, Site Index 140, which is a medium value forest site. The
soil is normally three feet deep and of medium texture. The under-
lying rock material can be penetrated by water and by tree roots,
Slopes for this site range from nearly level to eighty pex cant i

The present cover_varies considerably within the hundred-acre block.
As the land has been repeatedly cut over in the past fifteen years, only'

a few scattered Douglas Fir trees of little value are left. “About thirty-"

five per cent of the area has ten-year-old Douglas Fir reproduction and
is fully stocked. These trees came in shortly after logging was first '/
done., Twenty per cent of the area has been scraped bare or is in grass
or light brush. On the remaining 45% of the land area, brush and trees
have encroached and the cover consgists primarily of tanoaks, madr%
and manzanita. Some of these trees are twpn,ty to thx,rty feet h.tph.

1 AT "1 ‘;‘f,

EVALUATION PROCEDURES USED ‘_ | it Bie
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All evaluations are made on the same site, and physical condi.t:im
should affect each in the same way. Management with its subsequent -
effects of increasing merchantable timber yields is the major variable:
considered. For the unmanaged and semimanaged stands, computation
of costs and returns is relatively simple. Only a brief descriptionof =
the analysis results, combined with income and expense tables, will be

required. For the semimanaged analysis, a‘detaihd-dn‘nc_ﬂpﬁmﬁmﬁq = b

be made of the land clearing process, as this will also apply to the
managed stand. Where full management is applied, many decisions
must be made and evaluated, Some of the more evidept choices are”
compared to see what the economic effect is. These are shown o
the Appendix section. Although the analysis procedures a:i"a' done " M’
for a specific site index, the procedures will apply to £n9 life"{lﬂhﬁ' W
and should fit other problems not considered here. e i o

$i o

Probable Markets y A ) s A ,

A basic consideration in timber production is the probable i!:hrket

for timber products at a projected date in the future. I-hstorically, '
California has had a saw log economy based on old growth timber.
Also, until recently there existed only a limited market for Douglas
Fir and then only the larger saw logs. 2/ As old growth is rapidly
being used, the trend is toward utilization of smaller second growth
stems. The smallest saw log of commercial value is eight to ten
inches in diameter, with stems six to eight inches being used fora
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lirmited post, pole, stud log or cordwood market. Smaller material
has no commercial value. '

It is conceivable that eventually a pulp market will develop which will .
aid considerably in disposal of the product of what is now conli.da:l,ﬂ

a precommercial thinning. From an economic standpoint, one of the
most significant problems facing forest researchers is to find a com-
mercial use for young stems which will give landowners, an income.
before the stand is thirty to forty years old. The earlier income is - .
realized, the sooner costs are offset and interest charge effects re~. . .
duced. Should such a market develop, the entire mgm cnnclgt_-.-'- :

y

may be altered. Y e

- Demand exists for high quality veneer logs. Pruned trees re,maining _
in the stand long enough to reach 16" in diameter should receive a ;»:’-';

price premium. This is due primarily to the presence of more clﬂar:
wood which produces a higher quality log. '

Prices Received

Final decisions in the management of forest stands will be basedon . .
price relationships existing in future years. If a market develops .
for smaller stems, the etands may be cut sooner; if industry pays

a greater premium for larger trees, then the rotation will tend to, . |
be extended. For planning purposes, however, the landowners will
normally rely on estimates based on existing price relationships. = .

LA

The average prices used in the study are based on data contained
in "Markets for Woodland Products in California, » 3/ issued by
the Extension Service and the California Division of Forestry, and
tempered by knowledge of recent timber sales in Mendocino Cmmty
It is assumed that all timber is seld as stumpage. oS RN

Based on the above information, stumpage prices assumed are: e *t
$14.00/MBM for 8" to 12" diameter logs; $23.00 per MBM for 12%

to 16" logs, and $35,00 per thousand board feet for logs exceeding
16" in diameter. A stumpage value of $6. 00 per cord is assumed .
for the 6-8" stud logs which may be used for a variety of purposes .
within the next thirty to forty years.

AT
All costs and returns used in the analysis are based on present con- "."
ditions, assuming a good quality product. This assumes that duri-;

the entire analysis period, prices paid for the various inputs and o
prices received for the product will have the same relationship to
each other as exists now. It is felt that this is a conservative approach,
as forest economists generally believe the upward postwar trend in '
timber demand and prices will continue and at a faster rate than
rising costs. Future prices may be higher because of inflationary
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tendencies of the entire economy; pgreater scarcity of good timber stands;
and because of increased demand for paper products and for housing and
other structures as the population increases, 4./

Use of Intereat

An important factor in arriving at net incomes for woodlands is the use
made of interest. It is especially important in forestry, as investments
in woodland must be carried at compound interest until the investments
are paid by future income. Forestry ie a long-term venture, and its an-
nual physical growth can be harvested only after it has accumulated for

varying lengths of time, Costs commence with the initial land clearu:.g

and stand establishment, and then occur both annually and at intervals

throughout the stand life, Both costs and income are accumulated at the
same rate of interest, which tends to cancel out the costs as income be<
comes available to pay them. ' =

The rate of interest to use for long-term investments of this type is de-
termined by the rate earned by similar long-term investments with equal
risk. The higher the rate, the lower the net income and the shorter the
optimum financial rotation. A rate of 4% interest is used in the analysis,
and contains a risk factor for fire, disease and insect infestation. The 4%
interest tables are used to account for what the invested money or income
would "earn" or be borrowed for were it used for other purposes. Annuity
tables are necessary to convert all costs and expenses to a common time
basis. The costs and income may be converted to present worth and then
amortized over the life of the timber stand to obfain an average annual
equivalent income. This income may then be compared Wi.th other Itnd
uses that produce yearly incomes.

Concept of Economic Net Income Per Acre

There is a difference between an "economic™ net income and that received
by an individual, The “economic" net income concept, as used in the re-
port, includes all costs and returns regardless of who pays or receives
them, All costs are treated as out-of-pocket expenses, and as if no
government payments are available. The landowner, however, is con-
cerned with his dollar income when part of the costs are his own labor,
part are cash expenditures and part may be reimbursed by ACP payments.
Adjustments will be made for each analysis to show the landowner's net
and total cash incomes when current ACP allowances and returns to labor
and management are received. Care should be taken in the use of ACP
allowances in planning timber management, because they are government
subsidies and are subject to change at any time, '

Basic to the economic procedure of this report is the concept of a single
productive acre or block of acres. Only by separating out the area on

w .



@ which management is applied can the resulting productive response be
rdequately measured, Fach acre or unit must pay its own bills. The "
comment i8 sometimes erroneocusly made that income from other.
sources, such as sale of timber in other parts of the timber holdings, -
is available to pay another area's improvement costs as they occur,
80 no interest needs to be paid. This is not considered a.valid apg~
proach, as this outside income has other opportnm.txes for mveim
and 8o must forego any interest it would have earned. W

i/ .'I'
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EVALUATION I. UNMANAGED NATIVE STANDS e
i B4 )
The easiest and least costly alternative for utilization of cut-over -
timber lands is to leave the land "as is" and harvest whatever crop
exists in a single clear-cut operation sometime in the future., The =
problem is to find out whether, under this program, there is a net z
income or a loss, and at what age the stand should be harvested.

Approximately forty-five per cent of the hundred-acre mana.ge:*aqn; L
unit is overgrown with brush, tanoak and madrone, At preseat . .
there is no market for hardwoods, and even if one develops, ﬂ;e

expected volume of usable timber grown in the seventy-year iod
is not large. Twenty per cent is in open forest land, and the ra- {voaf ;%
maining thirty-five per cent of the unit land area is in natural ten-

year-old Douglas Fir reproduction and is considered fully stocked. 1..h;r__ '_

e

Although nothing is done to the stand, costs will be incurred that

must be paid for by the sale of timber. These costs consist of

land and timber taxes, and the labor involved in managing and = =
selling the timber at the end of the rotation. The land tax used i
is 33¢ per acre per year, and is treated as an annuity of one. The =
land tax will vary with locality in the Douglas Fir region, and the

33¢ represents the higher range. The tax on the value of the mer-
chantable timber starts with the forty-first year and varies with

the value of the timber and the years away from harvest. These

costs are compounded at 4% interest from the date they are in-

curred. Administration and selling costs are considered a la.bor

item usually done by the landowner himself.

Table Ia shows the costs as they accumulate, by age groups, for
1ndiv;dua1 items and as a total, based on the ten-year-old beginning
age at year 0. The last column on the right is the average annual
equivalent cost of the unmanaged forest production.




=11~

Table la, Accumulated Individual, Total and Average Annual - O
Equivalent Costs per Acre for Natural Douglas Fir Stands LSM:Q Inda;: 140) %%

| Coset of Production

! Adminis- ’ =N o i
Age of Land Timber tration Timber* Accumulated Average Annual
:' Stand Tax Tax Costa Sales Total Costs Equivalent Cost
i 20 3.96 0 0 0 3.96 - 33 Ly,
' 30 9.82 0 0 0 9. 82 P . e,
-2 40 18,51 O 0 0 LGB e i
; 50 31.36 9.12  2.40  (4.00) 46,88 ~ ;49
| 60 50. 38 25.05 5.96 (4. 00) 85. 39 et ot s DOLEY
70 78.54 46.51 11.22 (4. 00) 140, 27 T

|
{
Il 80 120.21 87.40 19,00 4. 00 230.61 63
I
|

Table Ib illustrates how the value of timber increases at tan-yaar mtarvall
and what the value would be were the stand clear cut at any of the intervals.
Both the total gross income and the average annual equivalent gross income
are shown. At age 70 the diameter of the logs is large enough to bring the
next higher log price, which accounts for the significant rise in average in-
come. At eighty years the factor of interest reduces the average incm,
with this reduction becoming greater as stands get older.

Table Ib, Accumulated, Periodic and Average Annual Eluivnlent Gross
Income per Acre from Unmanaged Dou la.s Fir Stands (Slte Index 140)

(Per MB:

Age of Merchantable %% Price Total Avcrage Annual
Stand Timber in B. F. Expected ' Income  Egquivalent Income
(Year) (Board Feet) (Dollar) (Dollar) © = (Deollar)

30 105 14,00 1,47 i

40 1,575 14, 00 cicic i3 08 LRl A

50 4, 340 14. 00 ' 60,76 s L hd

60 8. 330 < 5o 14.00 116. 62 .76

70 - 12,320 23,00 283, 364 0 s al SR

80 15, 995 23,00 367. 88 el A S Hgee

T T A —— - S————

* Sales fee applies only if timber is sold at that age.
*% Costs adjusted to starting with a 10-year-old stand.

#*%k% Adjusted for 35% stocking from Technical _Bu_l}_e:tin #201, Scribner Rule, . 2

e P s
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% Comparing the average annual equivalent cost and gross income columns
in Tables Ia and Ib, it is evident that stand age 70, or sixty years from
today (the stand was 10 years to start with), is the most cconomicul pdnt
to clear cut the timber, with eighty years a poor second:

14

Annual Net
Age Annual Income Annual Cost Income per Acre
60 .76 . 56 : . 20
70 1.19 59 - 60
80 1,01 .63 . 38

The average annual equivalent costs or income are easily derived. For

a given age of stand, the accumulated costs or clear-cut income are
merely discounted back to the present, and then amortized over the _
same period they were discounted for. This can also be done through 'J_,
the use of a sinking fund factor. When the age of the stand is dlfferﬂ;t e
from the years from today, this correction must be made. For this
analysis, the optimum age stand proved to be age 70, or 60 years in the
future. The total accumulated cost of $140. 27, discounted at 4% for 60
years (.09506) equals $13. 33. This figure amortized for 60 years at 4%
(. 04420) equals $.59 average annual equivalent cost. This process may

J'f"i‘h also be applied to individual cost of productmn or incomes at.auy l:nt-wa.
w ticular age. 2 &l
nEg o

Net income is the first measure of productinn. and labor and mana’ga- "
ment income the second. If the landowner does his own admmst:m
and sales contacts, he is entitled to an additional . 06 so that total ca.th
inceme is , 60 + , 06 (discounted and amortized management and labor

cost) = . 66 per acre per year when timber is cut at age seventy. frb'. ;

Net income, as used in the report, is the result of paying all ope:atimﬂ-
costs involved in the production of the timber. It is the amount avail-
able to the landowner as a return to land and as a pure net incomes~ «
Earned interest on the investment in land is not considered a direct =
cost of production, but results from the production; so it is not to be
included in the budget. It is a very real cost, however, and the indi- =
vidual landowner should account for it as best fits his individual con="
ditions. Many landowners may wish to compute an estimated “land
rent cost" (return on investment in land) and charge it against timbex '
production. As this is an annual charge, it can be subtracted directly i“"
from the net income. One common way to arrive at this chn'gﬂ isto
assume the land is actually worth either its a.asesned value or the Bty -5 '
price paid for it, and then assess the gomg rate of interest. Aisﬁ!‘ﬁ’”‘ e
ing the land was assessed at (or sold for) $25. 00 an acre, it woulﬁ :e;r- 4
_;-ii qQuire an annual charge of $1.00 to pay 4% interest on the investment.

L " I—gaaia k) Wo o T L Mol 7 e ) 411, i . i ZaPy Lasld 4 y Nish, f _\
A B R TR S L TR R SR
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Ap the net income is less than this, and is all that is available to pay it,
the landowner would have to be satisfied with & lesser rcmm to'land and
no net incoms. g = A

EVALUATION 1I. UNMANAGED RESTOCKED S?ANDS

The second alternative is clearing the land and planting trees so that the
entire usable area will be growing timber., No management is applied
after planting until a single harvest cut is made. Except for the cost of

. land clearing, tree planting, timber sales, and increased timber taxes,

the costs should remain the same. As trees are now being planted, the
rotation covers eighty years with 35% of the area (the native stand) being
90 years old at the harvest cutting. The inoperable portion, consisting
of non-commercial forest and brush, will rmake up the rema;ning 15%11
the management block. :

']

In northwestern California, if natural revegetation does not occur. mthul

5to 10 years following logging, it generally will not occur for many years.

The first 2 or 3 yeare after logging the soil is stirred up, and competition

at a minimum, creating ideal conditions for young seedlings to become
established. This ideal condition for natural reforestation is transitory, "
however, as rapid encroachment of brush and hardwoods soon takes pl,u:a. . ﬁ
Much cutover land in Humboldt and Mendocino Counties has reached the

point where a good, natural seed source is not available, and dense bsrnlh

and hardwoods would severely limit seedling survival. =

Clearing the land is the first step in the re-eatablmhment of the t:.mbgg

stand. This can be, and is, done in a number of ways, using d;iigrmtpimn and
types of equipment, The following procedure is one of the more com-~

mon ways that the smaller landowner could do the Job. e e AR

As only part of thelD0-acre block needs clearing, a &tocking survey,, 2
should be conducted to mark areas to be cleared. The existing re-
production is not disturbed, and those areas inoperable because of , -
slope, creeks or being covered with large tanoak or madrone, are = .
avoided. While it is physically possible to clear even the large ;rm.
it is not commonly considered economical, as it would. double the.e.laq—
ing costs. The remaining 50% of the area is in lighter bmm ‘young
trees and grass, and can be cleared rapidly and with much lm amnnp

.-\,

S

The clearmg work should start in the summer when it is dry. A 9-6
tractor with blade will knock down the existing cover and push it mto
piles to be burned or to inoperable areas where it no longer will be a.

b,
L
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ﬁ problem. After the first fall rains the brush and trees can be burned,
if necessary, at a minimum of cost, These operations are summarized

as follows: A ot BT Sy S0l

l = Pre-clearing stocking survay and marking areas to bo cloarld'
16 manhours @ $2.00 = $32 per 100 acres. ;

2 - Clearing brush, 30% of total area: D-6 plus blade
$12.50/hour x 1. 75 hours per acre = $21.67 per acre ci«l.:'d e

1

3 - Clearing bare open area, 20% of total: D-6 plus blade d e
$12.50 x 1 hour per acre = $12.50 per acre cleared. . |

4 - Brush burning: 4 manhours @ $Z 00 = $8 00 p-er 100 Iwrea. e
- Summary, weighted per acre cost of cleanng. - S

a. Stocking survey, $32/100 a.cres g 32!‘&(:1'01 4

: i L Ca

b. Land clearing: A s £
(1) 35% in fir trees = i adi 0
(2) 15% remains inoperable = 0

(3) 30% brush cleared, $21,67 x 30% =  6.50/acre
(4) 20% bare-open area, 313 50 x 20% = 2. 50/acre

c. Brush burning, $8/100 acre = = BT Oﬁ/mn"‘.' ..-:-—

g Per Acre Total = $9.40 '+

’ =
Once the land is cleared the next step is to plant the trees. As a mini~
mum of management is desired here by the landowner, the stand is =
established with the single planting -- no replanting will be done. A

~ complete evaluation of the cheapest way to get an established stand is
shown in the Appendix. In this evaluationa 6 x 8 pl.anhng is made to,
put 907 trees per acre in the ground, of which 453 are expected to .'
survive. This is done on one-half the land area at a cost of $44.44
per full acre established, or a we1ght,ed cost of $22.22 for each acre .'
in our ma.nagement unit. '

i +
Once the trees are planted, nothing more is done to the stand until
it is ready for the harvest. The timber is expected to grow in a
pattern such as unmanaged stands depicted in U.S. Technical Bulletin
No.201. 5/  Tablella itemizes the input costs as accumulated indi-
vidual costs, total costs and average annual equivalent costs at any
given age. Table IIb shows the yield of merchantable timber, the
price received, and the total and average annual em_x;iva.l__,ent net in-
comes., These tables take into account the inoperable areas and
differences in age of the native and planted trees.

ES LA
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Table Ua, Accumulated Individual, Total and Average Annual
g_ggiulant GCosts by Time Pulodl :
for Unmanaged Planted Stands of Douglas Fir (Site Index. ug)_
(Par AcreT

: Average
Land Stand Land Timber Adminis- Timber* Total Annual
Age Clearing Planting Tax Tax tration Sale 8 Costs Costs

I
0 9. 40 22.22 433 0 0 0 31.99 33.09 f
10 13.91 32.89 3.96 0 0 0 50.76 = 4.23 5
20 20.60 48.68 9.82 0 0 0 79.10  2.58 - !
30 30.49 72,07 18,51 0 0 (5. 00) 126,07  2.25 '
40 45,13 106.68 31.36 2.04 0 (5. 00) 190. 21 2.00 E
50 66.80 157.91 50.38 11,48 2.40 (5. 00) 293197 - 1,92 W
60 98.88 233.75 78.54 35.88 5.96 (5. 00) 458.01 1.92 b
70 146.37 346,00 120,21 109,84 11.22 (5. 00) 738. 64 2.03 F
80 216.67 512,17 181.91 255.46 19.00 5.00 - 1,190.21 2.16 b
*Sales fee applies only if timber is sold at that age. F
|
Table IIb, Yield of Merchantable Timber, Total and Average F
Annual Equivalent Gross Income per Acre by Time Periods - |
for Unmanaged Planted Stands of Douglas Fir (Site Index 140_[ 1 ( &7 i
Yield in Board Feet of Timber Average !
Age of Price per Total Income Annual Gross $
Stand 35% Area* 50% Area Total MBM per Interval ° Income |
(10 yrs. at (Dollars) (Dollars)  {Dollars)
date of : & 53 i _ (B
Seeding) ' L ¢
0o 0 0 0 N Mot Lo
10 0 0 0 0 Fbetion [ diebonh
20 105 0 105 e & 1.47 .05
30 1,575 150 ' 1,725 14 24.15 .43
40 4, 340 2,250 6,590 14 92.26 ' .97
50 8, 330 6,200 14,530 14 203, 42 - 3633
60 12, 320 11,900 24,220 23& 14 449.96 . -. 1,89
70 15, 995 17,600 33,595 23 T72.68 .. «2.:1%
80.. 19,250 22,850 42,100 23 968.30 1.76
1./ Technical Bulletin No. 201 ~- Scribner Rule,
#e Natwe stand ‘ s 5ol 1 : 4o
Comparison of Tables Ila and Iib indicates that only at age seventy is a net @
income realized, and then a mere 9¢ per acre per year. The average 5
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annugl gross income and costs of production are discounted and = ,ﬂ o

amortiged in the same manner as was done in the previous evalug- .
tion, There is a aignificant additional income to the landowner, =, .. .
howsver. Under the current government subsidy program, eighty 5
per cont of the cost of land clearing and tree planting is reimbursed '
through ACP payments, In addition, when the landowner does his ' ' -: '
own work, he is entitled to a return for his administration and Iﬂmr
throughout the stand life. The ACP payments may be treated as a~

reduction in total cost, and thus become a noncash cost to the land- 'i_ "

owner. As the costs no longer have to be paid out of his future in-

come, the actual total income is increased and, in effect, the ACP i f“

payments, if received, will become an income. Assuming an 80% * 1

ACP reimbursement for land clearing and tree planting, plus the 3’-‘&"':_
labor income, the revised income will be increased by $1.13 (dis-'-- ""f-.l'

counted and amortized data from Table Ila, age 70) to a total income
of $1.22 per acre annually, . . | _ P TIRIer

At the optimum cutting date of seventy years, the landowner will ey '

realize an average annual equivalent cash income of §1.22 per acre,
as compared to $. 66 in the analysis of conditions without restocking. '
This represents nearly an 85% increase in the income-producing

ability of the 100-acre analysis block, but only if he receives ACP'
assistance in clearing and planting, plus his management and labor =

incomes. In a situation such as this, it a.?pears that the haﬂmar [ .

is merely "buying himself a job" and the return to the“i‘lﬂveshnﬂnt o
in land (land rent) is nearly "0", if nota megative value.; - .

EVALUATION III. MANAGED RESTOCKED STANDS

The third evaluation is for an intensive management program to be
applied to the hundred-acre unit, An entirely different hmnagemédl e
concept is used. From the start, the practices are deligned to 3
create the greatest volume of merchantable wood of the best qulity"'“"_
in the shortest period of time. Proper spacing of trees is considered,
best planting stock analyzed, and the effects of pruning investigated. .
Also, periodic harvest cuts will be made. - Emphasis is placed on the . -
cause-and-effect type of analysis for individual practices, as well as.
a determination as to whether over-all management is a good buy. -

et MR

Periodic Intermediate Cutting

Of all the practices instituted, commercial th.mmng is the most im- |
portant. This practice results in several marked effects which hm
important economic aspects. Major results are: (1) Producing '

income for the landowner at an earlier date; (2) relﬁlwtﬁg empoi P

tition so that pristine vigor is maintained and trees grow at the rate .-
of dominants and co-dominants, (3) salvaging what is normally : -.-'m..l.-

rq, TR o

: v\‘n-fa Do 1. bt

£

e
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considered a lose by mortality in unmanaged. stands, .and (4) p.rnducing, '
larger diameter trees having a greater: vohm- of mmmmo tupbn
at any given age. ; el

This concept of mamgomont on which the harvest thi.nninp are mt.do

{s based on SCS:TP-132 by Krauter and Baker 6 / which states:
", . . based on the thesis that the competitive status of a uniformly
-tuckad stand is reflected by the total basal area and number of stems
per acre. When basal area is reduced by removing stems, there is an
increase in the average growth rate of remaining stems relelled from s
competition, Therefore, from the standpoint of management, tha imd-
portant point in the reduction of basal area is that point at which com-
petition is just eliminated. The objective is to give the stand just the
growing space needed, so that the basal area would increase back to

the control point by the end of the cutting cycle adapted for management . ™

Under an intensive management program, trees are spaced initially, and
then are never allowed to grow into competition and become retarded. At
age thirty, and periodically thereafter, harvest thinnings are ma.de with
the weakest or deformed trees being cut first. Remaining trees are
growing higher and to larger diameters than average trees in uninanaged
stands of like age. An important point is that the total volume of growth
for a given acre of trees is not increased, but it will be produced on
fewer stems. 9 / The periodic harvest Cuts are based on a basal areqi
of a minus 60 square feet. (See Table IILn., S;be Indax 140, ]

Timber Yields for Managed Stands i (e i A e

The expected yields of merchantable timber from managed stands of
Douglas Fir hawe not been established. As second growth management _
has not been extensively practiced until recently, only limited data have
been recorded. There is, however, little doubt that more merchantable
timber can be produced in a limited time -- how much is stil.l an opcn
question.

|

The starting point in discussions of yields is U.S.D. A. Technical 'Bu.lle-
tin No. 201 entitled “The Yield of Douglas Fir in the Pacific Northwest, "
by McArdle and Meyer, i’ This study wae conducted on unmanaged, -
even-aged stands growing in heavy comipetition. Sizes of these trees
varied tremendously in height and diameter, even though the trees were
the same age. On managed sites, however, all trees should be growing
at a rate equal to that of dominant and co-dominants, This raises the -
average diameter growth rate by as much as 50% over that of the un<::

managed stands. Average height is also increased, as well as‘the v-qlma.

of merchantable timber at any given age. - An additional growth increment
may be realized if the trees, when able to grow free of competition,; will

grow faster than the dominants and co-dominants of unmanaged stands do
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now., Intermediate and suppressed trees do use plant nutrients before
they die, and if they were never there (proper initial stocking), or were
removed, a portion of these nutrients would be available for use by the
crop trees. Certainly, average crown development should be greater
in a stand managed from an early age, and this will aid in tree.growth.

From the above discussion, it becomes apparent that intermediate
harvest cuttings substantially increase the yields of merchantable:
timber in a limited period of time. 7 / Experience in the Northwest
indicates that 100% increase in average diameter growth of native
stands is a reasonable, and possibly even conservative, expectation. 8/
In this report we are assuming that a 50% increase in average diameter
growth, and a 10% increase in height growth will result from manage-
ment. (See Table Illa, Site Index 140.) This is merely harvesting :
mortality in a saleable form, and developing a larger average tree :
containing a greater percent of merchantable timber in a shorter A2
time. Pl

Steps in the Management Program

Land Glearing_

Evaluation Unit III has the same starting situation as Unit II. A porl_:ioh
of the management unit must be cleared before the trees can be planted; .
part of the area is inoperable, and part is in young Douglas Fir repro~
duction.

Once the land is cleared, the next step is to plant the trees. Satis-
factory stocking of a forest site depends on the yields and type of

products the landowner wishes to produce. Good managementis '-a_:l-

designed to give the maximum usable product in the shortest time

and at the least cost. In this analysis, a saw log is the first real’
commercial product, although salvage thinnings at thirty years

will yield merchantable stud logs or cordwood. A thinning before

this time is considered to have no income value. In this manage- 4
ment program, an 8' x 8' initial planting, with a replanting, is S
used. A full discussion of the reasons for the various mana.gemant - =
decisions is shown in the Appendix. i

By proper initial stocking of the planted stand, only the natural stand
(growing in a normally dense block) will require a precommercial = .
thinning to assure maximum growth. A first concern to the land- :
owner will be to thin at the least cost. As the sters presently range -
from 5 to 15 years of age, some will have a market as Christmas

- trees. To simplify the evaluation, it is assumed that sale of part

of the thinned stems for this purpose will offset the entire thinning




cost. After the initial thinning, management of the two portions of the
stand should be the same, except for the 10-year age difference. ;

Pruning of trees which will remain in the stand until they are at least =
16" in diameter, is considered a good forest management practice.
This is done to 125 trees per acre to produce high quality veneer logs
commanding premium prices. These trees should be marked so that
they can be identified later in the rotation, The trees are pruned in

two stages -- at ages 20 and 30 -- to heights of 12" and 18", respectively.

A full discussion of the economic aspects of pruning is contained in the
Appendix.

Periodic intermediate harvest cuts are made at 10-.year intervals, as

explained earlier in this section., This work entails selection and mark-

ing of trees to be cut, and increased amounts of management and book- .
keeping in arranging for timber sales and supervising the cutting. Land
taxes accumulate from year one, and the timber tax commencea at age
40. A summary of production costs follows:

Summary of Timber Production Expenditures
1. Land Cleari.ng_

a. Preclearing stocking survey (100 acres) $32.00
b. 35% in fir trees _ 0
c. 15% remains inoperable _ 8. i)
d. 30% brush cleared (per cleared acre) ‘ E 2 1 iy
e. 20% open grass area (per cleared acre) 12,50 @ ©
f. Brush burning (per 100 acres) ' 8.09_'_ i :
2. Tree Planting 8 x 8 spacing -~ 50% survival (per planted ﬂcﬂ) i
a. Tree stock, 681 trees @ 9¢ : 6.13 ...‘.r
b. Planting labor, 681 trees @ 4¢ a0 27.24 _ * ¥
c. Replant, 170 trees @ 5. 9¢ 10,03 &
Cost per planted acre .+ $43.40
3, Pruning (per pruned acre) T T e O
a. Selection and marking (100 acres) b o $44. o0
b. Age 20, 125 trees pruned to 12' @ 8. 82¢ e p ¢ &> WS
c. Age 30, 125 trees pruned to 18' @ 22. 5s¢ 28,22 .7
4. Administration (per acre) 3
Starting at age 20 -- an annuity of 1 per year $ B8 23
ey R
5. Harvest Cuts Selection and Marking (per acm) 55
Age 20 -~ .85 per acre  Age 60 -~ .45 per acre ‘-” .
Age 30 -- 1,90 per acre “Age 70 -- .30@&: acre’ |

Age 40 -~ 1.05 per acre . Age 80 -- 0 per acre
Age 50 -~ .65 per acre '

(charge each 10-year cycle)

-
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Summary of Timber Production Expenditures (Cont'd)

6. Arrangement for Sales (per acre)

Age 20 -~ ' $ .30 per acre
Age 30 -- v . 80 per acre ,
Age 40 -~ .70 per acre
Age 50 to 80 -~ . 35 per acre

(charge each 10-year cycle) S TN
7. Land Tax (per acre) b
Years 1-80 @ . 33 per acre per year -- $ .33

8. Timber Tax, varies on formula as follows:

a. Current volume of merchantable timber,

b. Multiplied by current stumpage price.

c. Multiplied by 25% for assessed value.

d. Discounted by 5% (. 73 safety factor) and number of years
from harvest. g

e, Multiplied by tax factor -- 6.62%/$100 remaining value.

The above list of costs is converted to a common acre basis and weight-
ing is given to the two different ages of stands. The native stand is ten
years older; so costs and harvested volumes are adjusted accordingly.
For each acre, 50% will be a planted stand, 35% will be a native stand
and the remainder is considered inoperable because of slope or clearing
difficulties. As expenses and income occur at different intervals, and
in different amounts through the stand life, they are both carried at com-
pound interest. This essentially means that as it occurs, the income is
used to pay some of the costs incurred to that date, yet it is not neces-
sary to say which ones, how much, or when.

Computing Average Annual Equivalent Net Income

Table IIIb itemizes the various production costs, accumulates them at 4%
,interest to a final rotation date of 80 years, and also totals the costs on a
rotation or time interval. This last is done to help determine at what point
it is most beneficial to "clear cut" and start over.

Table Illc shows the weighted per acre yields expected under good manage-
ment, both in board feet and as its value if it were sold at any given age.
Periodic income s are brought forward at 4% interest to a final harvest at
80 years. As yields are shown in the Table, the top figure at a given age
is the production from the planted portion, and the bottom of the two is

for the native stand. Incomes from the two are subtotaled for each har-
vest cut. As the native stand is 10 years older, the first income at age

20 is entirely from it.
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A comparison of the two tables shows that the 70-year rotation maxi-
mizes net income at $4, 98 per acre. The 60-year rotation follows
closely with a per acre net income of $4. 79. This clearly. points out
the effect that rapidly increasing taxes and compounding interest have
over a lengthening time period.

Maximizing Income by Rotation Length

Average Annual Equivalent Incomes and Expenses

Age Production Costs Gross Income Net Income
30 $ 3.02 $4.22 $1.20
40 2.79 5.46 2. 67
50 2. 84 6. 90 4, 06
60 3.02 7.81 4. 79
70 3.30 8.28 4.98
80 3. 45 7.94 &' 4, 49

The forest budget for an intensively managed stand of Douglas Fir
was prepared to include all items that go into production of timber,
except, of course, the return to the investment in land. This is to
be paid out of the net income as discussed in Evaluation I. Forest-
ry, however, may have hidden incomes to an individual landowner
in the form of labor income and ACP payments. To illustrate the
value of these, assume ACP pays for 80% of land clearing and tree
planting, and 75% of pruning. Additionally, the landowner does his
own work and receives a labor income for administration done, the
selection and marking of harvest cuts, and arrangement of timber
sales., The remaining 25% of the pruning cost may or may not be
farmer labor. The average annual equivalent costs are computed
by discounting the accumulated costs at the end of the rotation to
present worth, and then amortizing them over the same length of
rotation. The ACP payments and return to labor and management
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are the percentage-as listed above. If this description fits the land-
owner's situation, then the annual costs which become a 6.3:*‘#'1 income
are: ' '

Average Annual Equivalent .Costa -~ 70-yr, Rgmﬁon

Labor Management

& ACP
Item Total Cost Reimbursed Costs
] 1 iJ .
Land Clearing $ .40 8.3
Stand Planting .93 : .74
Pruning . 56 , S
Administration ; . 10 _ .10
Selection, Marking i
for Harvest .06 0 ¢ .05
Arrangement of .2
Timber Sales .03 _ .03
Land Tax «33 : .0
Timber Tax . 89 .0
Total $ 3.30 g | $ 1.66

Total income received by the landowner for the 70-year rotation
equals the net income of $4.98 plus the additional income. of $1. 66,

or a total cash income per year of $6. 64 per acre of the management
block. For Site Index 140 and a situation such as has been described,
the returns to full management are nearly 1, 000% greater than if the
stand is left unimproved. This represents an increase of $600 per
100-acre block in additional income each year.
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APPENDIX
Meo#t management dacisions have economic ramifications. Once a
landowner makes the decision to plant & timber stand, it is impor~
tant that he know how best to do this "economically" as well as
physically. In the following section, a series of comparisons are
shown, of alternative methods of doing various management jobs.
The purpose is to illustrate how easily a “"commonsense" use of
economice can be applied to individual management decisions. when
the physical data are available, Any of the procedures can be used
on local data in a manner similar to that shown here.

Number of Seedlings Required

The number and spacing of planted seedlings are depandent on the ’; :

maximum number of trees allowable up to the time a saleable prud’u'et
can be produced. For Site Index 140, and under our assumed man-
agement program, 424 trees can normally be carried up to 30 years,”

at which time 143 should be thinned and sold as stud logs or cordwood.

(See Table Illa.) To obtain maximum income from the stand under =

this management, 424 trees should be established and gn;;viwa to wai:

30 .-'.ir Iql

In establishing a fully stocked stand, the landowner must make several
decisions after the site has been prepared. I".'a.ch of these decisions

will have an effect on either costs or returns, or both. In the follow-"
ing analysis, based on material and experience of forest technicians, -
comparisons are made of some of the management altnrnauvqa.' e

Spa.c:.ggofSeedlmgs SIEAR ia iz ﬁ‘__-;.-_».

Based on the objective of 424 trees per acre, at 30 years of age, three
common planting spacings, 6' x 6', 6' x 8', and 8' x8" should be con-
sidered. Each stocking has certain advantages and disa.dvantagea,'ag;l
will vary from the others in cost. In order to compare them mone-
tarily, the following criteria were estabhshed as average.

£ 144 Eud

1. Most common seedling stock used: 2.-0 3T diie

2. Average seedling survival ra.t‘e for 2- 0 stock is 50‘ v s
3. Cost of Seedlings

Cost of trees at State nursery: $8 00 per 1000 trees.
Estimated cost of getting trees to site: $1. 00 per 1000 tr@eﬁr
Cost per tree to plant is $.09.

4, Labor of Plantmg

In a 9-hour day, one man can plant an average of 500 trees,
or 18 hours per 1000 trees,

,rh:. TN J I
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4. Labor of Planting (Continued)

$36. 00 x 10% (for overhead) = $39, 60 -~ use $40/1000.
Cost of labor to plant = $. 04 per tree.

5. Labor of Replanting -- 25% increase (estimated)
$0.04 x 125% = $0. 05 per tree.

6. Rate of Precommercial Thinning is approximately 60 trees
per hour, or 3. 3¢ per tree. 0

i
s

Per Acre Cost of Establishment at "'Va;zr"i.-ous Stocking Rates

Production Items bx6 (1210 trees) 6x8 (907 trees) 8x8 (681 trees)
Trees, 2-0 @ §. 09 $ 10. 89 $ 8.16 $ 6.22
Planting labor - §.04/tree __48. 40, 36,28 27.24

Subtotal 59. 2‘? 44, 44 33. 46
Replant, 170 trees x $.06 - 10, 20

Total $ 59.29 $ 44, 44 $ 43.66
Trees surviving at 30 years 605 453 425

Using a 6x6 spacing and a 50% survival, the stand will be overstocked by
181 trees. A precommercial thinning would be required at an estimated
cost of $5. 97 (181 trees x 3. 3¢), This cost, when discounted 20 years,
brings the total cost of establishing a fully stocked stand to $62.02. The
high per acre cost should eliminate this as an economic alternative,

The 6x8 spacing is overstocked by only 29 trees at age 30. If the surviving
seedlings were well distributed over the area, the excess trees would not
be a problem. Mortality may be localized so that in some areas stocking
will be too dense., and in others too sparse. As an average, the 29 trees

x 3.3¢ = $.96 is shown as a token cost. Tree planting and subsequent dis-
counted precommercial thinning costs total $44. 95, which makes this
economic alternative well worth considering.

The 8x8 initial planting and 25% spot replanting should give the most evenly
distributed stand of the three alternatives as the mortality "holes" are re-
planted. The resulting stand will be essentially fully stocked at 30 years,
and no precommercial thinnings are required. This is the least costly
alternative, and should produce the best balanced acre of trees. This
method has the further advantage that in the few good survival years, no
replanting would be necessary, thus reducing costs. In the 6x6 and 6x8
spacings, increased survival means increased precommercial thinnings,
thus raising costs,
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Does it Pay to Stock & Stand Fully ?

4 e L e 3

A major decision facing landowners in areas of poor survival is whether
it pays to spot replant in an area once it has been initially stocked.

Blanks in growing trees are readily apparent, yet loss of future income
is difficult for the landowner to measure, This is not an involved pro-
cedure, however, as it entails merely a comparison of cost inputs with
reduced saleable products or foregone income.

The previous analysis shows the 8x8 spacing to be the most economical,
even with a $10, 20 cost per acre for a replant operation.  The questmn ¥
is: Did it pay to spend the extra $10, 20 to obtain full stocking? With
8x8 spacing and 50% survival, 340 trees per acre will be in the stand .
at 30 years. This is 84 trees short of full stocking. Table 1lla shows '
that at 30 years, 12.9 cords of wood are produced from 143 trees, or

.09 cords per tree with adequate stocking on Site 140. As this stand
is 84 trees short, 7.56 cords of wood per acre will not be produced.
This is a reduction of income of $45 36 thirty ye&u from now, if no |
replanting is done. :

i1 MR

Returns due to replanting: = $ 45, 36 :;;i_
Costs of replaﬁting @ 4% accumulated 30 years 7 S E,
$10,20 x 3124339 o 233, 08 ¥l
Net return per acre 30 years from now : “f ,13. Z§ wl 'ﬂ._k-
Net return for each dollar spent = 1. 37 |

Replanting in this case is obviously a good investment. After paying
4% interest for 30 years on money spent today, the landowuar will <7
still receive $1. 37 for ea.ch dollar spent 41

Selection of Age of Planﬁng Stock _ .

Most of the Douglas Fir seedlings available from the State nursery
are 1-0 and 2-0 material., This means that the seedlings have spent
either a year or two years in the nursery. Experience of local forest
technicians indicates this material has an average survival rate of
50%. Recently, a few landowners have experimented on a small scale
with transplanting 2-0 stock in a furrow in a garden spot for a year '
before planting. Limited results were gratifying, as a mhmﬂmn*b’jﬁ
to 70% survival was obtained. If survival of an 8x8 planting was

raised even to 60 percent, nearly a full stand would be achieved.
Although 2-0 stock is used in the study, a hypothetical problem fa s
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is suggested for analysis: Whether it would pay to plant 2-1 stock. The
assumptions are based on very limited data, and more research will be
needed before recommendations could be made in this u“xdg

AT 2

1. Cost of 2-0 stock on farm -~ $9,00 per'1, 000, (" 7 cie s

2. Extra cost -~ 1 hour or $2,00/1, 000 required for ha.ndlxpg
in transplanting and digging for field planting.

by "

3. Total cost -- $11, 00 per 1,000, or I, 1¢ per tree. o Do

4. Labor of planting increased -~ 20~ 30% over 2-0 ntozk
$.04 x 125% = $. 05 per tree. : K

5. Using 8x8 spacing:

Trees, @ 1, 1¢ x 681 trees = § 7.49
Planting, '@ $.05 x 681 trees = 34.05 .

Total Planting Cost  § 41.54 it

If the assumptions above are a reasonable average, prla:nti.ng Z-l atodk
is a good management decision, saving $2. 12 per acre initial cost.

Pruning ' ; , g

As part of an intensive management program, pruning of crop trees may
be recommended. The pruning will yield an improved guality of log. The
result is that when the diameter size of the pruned stems exceeds 16
inches, the logs can be sold as peelers and for a mgmﬁrﬁ:é. v

The first step necessary is the selection and marking of trees to be
pruned. Based on the trees remaining in the stand at 16 inches, 125
trees are selected, Trees should be permanently marked so ﬁ.\at tb.qr
can be identified later in the rotation, This survey is a{hmated to rer
quire four hours of a forest technician's time, and sixteen hours of the
landowner's labor, at three and two dollars an hour, respectively. The
total cost will be $44 per 80 acres aurveyed or 55¢ per acre Ior the
management unit, :

The second common management decision is whether to prune in one or
two operations, Some feel that it is cheaper to do the operation all at
once and at an earlier age. Others feel that to prune eighteen feet of a
tree all at once removes too much crown and retards tree. growth. They
prefer to partially prune at the early age, say 20 years, and then com-
plete the operation at 30 years, even though the second pruning costs .
are more than if done when the stem was smaller. Aside from what-
ever physical reactions there may be, one of the two methods may have
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a definite economic advantage., Based on the following framework,
the two methods are compared:
1, From a samples cage, it requires:

a. 7.5 hours @ $2.00 to prune 170 trees 12 feet high. P
8. B2¢ per tree.

b. 16 hours @ $2. 00 to prune 170 trees from 12 to 18 feet
high, or 18, 82¢ per tree.

c. If trees are pruned at the same time, the cost is 2.7. 64¢
per tree.

2. If trees are pruned at 2 intervals, it requires 20% more time -~
to do the 12-18 ft. pruning. ntlie & DT e 1

a. First pruning -~ 8. 82¢ per tree.
b. Second pruning 18. 82 x 120% = 22, 58¢ per tree.

3. Costs will be compared at 30 years, using 4% compound
interest, as required.

Summary of Pruning Costs

1. Selection and marking at age 20 - § .55 per surveyed_;a._c:_ce.
2, Pruning - age 2.0,.1:0 12 1t 11, 02 per acre.. . |
3. Pruning - age 30, to 18 ft. - $28. 22 pé.r acre.

Single Pruning Method

1. At age 20, prune 125 trees 18 ft. high @ 27. 64¢ = $34 55.
2, Carried at 4% compound interest for 10 years :
$34.55 x 1, 48024 = $51.14 total cost at age 30.
Two-Stage Pruning Method |

1. At age 20, prune 125 trees 12 ft. high @ 8. 82¢ = $11. 02,
la Carried at 4% compound interest for 10 years.
$11.02 x 1,48024 = $16. 31 at year 30,
2. At age 30, prune 125 trees to 18 ft. high @ 22. 58 = $28..22.
3. $16. 31 + $28.22 = $44. 53 total cost at age 30 years. .

An economic comparison shows that the landowner would save $6, 63 !

per acre if he were to do his pruning in two steps. The compounded
interest would be substantially greater than the added labor required.

LI
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for pruning at an older age. Actually, the labor could be 45% more,’
and the two-stage pruning method would still be slightly cheaper.

Does it Pay to Prune at All?

Although pruning is recommended as a good forest management practice,
it should be examined for each site to see if the added price will pay the
cost of pruning plus compound interest for 40 or 50 years. This com-
parison can easily be made by assuming that if pruning wasn't done, the
price on Table IIlc would remain at $23, 00, or a loss of income of
$12.00 per thousand board feet sold, for the 70-and B0-year cuttings.
This lost income can be compared with the 30-year cost of pruning
carried at compound interest for 50 years, as it would have resulted
from pruning, Based on volumes listed in Table Illa, the following
analysis can be made:

Returns - due to pruning:
Age 70, 7,940 b.f. x $12. 00 = §$95, 28

'$95.28 x 1. 48024 (4% compound interest 8 SRy
for 10 years) , . . . . . = $141,03
Age 80, 60,710 b.f. x $12.00 = 5738 52 728.52
3 _Total Returns due to pruning et %69 55- o

‘Pmning Cost -~ §45,08

$45.08 x 7. 10668 (4% compound interest
' I fOr 509’632!) o n eave el 'm°¢37

Net return per acre -- 50 years from . . . . . . & 4 ezt (T e
final pruning . . . ... 549,18
Return for each dollar spent . . . « & + « « « $ 2.71

It is readily apparent that pruning is a good investment for this site.
Not only will the money spent on it earn 4% mterest, but mh dollar
spent will return $2. 71. y

Costs and Returns for a Fully Planted Acre

W

In the main study, it was determined that for the _iuu-ntfative_ site as des-

cribed, management was a good investment. This may not be true for
all sites, however, and especially if a natural stand does not exist on
any part of the area. In order to determine the income for varying site
conditions, three site indices (170, 140, 110) representing the mid-
points of forest site classes II, LIl and IV were chosen for analysis. ./

For each site, a fully stocked, even age stand is used, and tl;e manage
ment controlled by the data contained in Table Illa. Data for the three
sites are summarized in Tables IVa and IVb. The costs involved were
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Total and Average Annual Equivalent Costs

Table IVb: Accumulated Individual

i o

Average

per Acre
Total Ann

Costs
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( computed tn the same manner a6 shown, except that'they are ad,)ust.ed
for even-aged, fully etocked areas. Yields are also based ona fuiit.
atocked stand, They arve dotermined by a 50% incréaas jo diamstes 7 .,- :I. {1
growth and a 10!.& increass in height growth over that-shown fox tn- |
managed stands in U, 8, D4, Technical Bulletin 201, Harvest J:hmr
nings are based on a basal area of a minus 60 square feet boi.n, 8
of an nnmmgad. fully stocked Dougl ak Fir ata.nd FRRETRE piz

Site 110

e u‘-- - . o ; ) 'r':? ,T" oh,
ﬁ ' P ——— a " I‘. )

Site 110 is generally not considered a productive site, as the tvess are
vary slow growing. Also, the site will support fewer stems of a gi?en‘
size per acre, The main effects oi the slower growth axe to deﬂay
management practices by 10 or moce years, decraase the am r.\gb
sterns planted per acre, and make pruning uneconomical. iciaa&ing’l ,
and planting costs are adjusted to a full acre; and the cosis of : '
ministration, selection and marking of harvest c:uts, and arran emé‘éﬁ"v

for sales; are adjusted to the initial harvest date ‘I‘he t’.\mh&r tip;,v?‘_ﬂl
v&ry witthe volume, produced. , .
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Managemnnt on sw:h a low site i@ marginal practice. Only at ages

60 and 70 is a net income realized, and then little more than breaking
even. Where applicable; the farmer may receive a labor and manage-
ment income or government reimbursement, in addition to the net in-

come. Tl:u.s may be computed in the same way as. was dona in the
study.

Site 140 . Eaii

The maugement used on this site 15 exactly the sZme as wasused in
the study Evaluation I, The diffeyénce is that in the study there Was
a partially stocked two-age stand, and now the costs and ylelds are

based on a fully stocked, even-age stand. As with Sites 110 and 170,

P " the entire area is cleared and replanted, which raisee these costs
! Ge\ materially. The remaining costs and yislds are cnmputed on the samie
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On this site a rellonlbh net incmne is. malh'.oé at "9'1 m ;

The optimum financial roe;tion earns $3. ?9 pnr,u:rq nn quthmush % 3
70-year rotnﬁon. o : L - <
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_ Average Annual Equivalant e l“l :
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This is a highly producttve Bite. “Not: cmly ig a.guater vm ﬁmm
chantable timber produced, but it can be harvested at an earlier agm.u
As the data in Table Illa does not show the yield at age 20, we cannot
clude this income. The planting costs were adjusted, however, ﬂi&
trees remaining after the initial cut, thereby partially offsetting the
unclaimed income. All costs tied to the initial harvest cut are also
adjusted to age 30. As sites improve and growth rates mcrque. it
pays to prune more trees, as more will reach the larger amete
sizes, udfﬂhu bring peeler prh:u if pmned. B4 EEN SRS \,4.

Site In.du: 170 produces a good net income at each mterval.. uqapt 30
 years of age. Net income is maximized at 50 years of age. B_aﬂﬂly

increasing timber taxes a.ec:cmnt for the ahcttarﬁmcial mtaﬁ:em on
thi. ’it‘n * f ;
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