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INTRODUCTION 

In the past little information has been available regarding the 

practicability of pruning in mixed timber stands such as those which 

exist in the upper Rogue River Valley of Southern Oregon. Recently an 

experimental pruning project has been undertaken in this section, As 

yet, ultimate results are not available but certain trends are confirm- 

ing the feasibility of pruning in this area. 

I feel that pruning is an important factor in raising the quality 

and value of second growtih stands in this forest because the forest is 

of an uneven aged nature, which does not prune readily by natural process. 

This will be advantageous to this area since the lumbering industry is 

rapidly expanding and there will be a greater demand for a better 

quality of luiriber in the future. 

The purpose of this paper is twofold. First, to determine whether 

priming is practical on the timber stands of this area, and second to 

outline a proposed method of pruning which can be applied to timber 

stands in this section. 

The analysis made in the first part of this paper is largely 

theoretical since the study is made from a biotic and an economic 

standpoint to determino which types may be pruned to advantage. The 

latter part of this paper applies to the actual pruning job. 
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GEI'TERAL 

Definition of Pruning 

Pruning is the operabion that removes branches from standing trees. 

Two types of pruning are recoiized; xatura1 pruning and artificial 
pruning. Natural, or self pruning is a verr slow process as the linibs 

have to die, decay, and then drop off the tree. Artificial pruning 

quickly accomplishes the job of removing branches from chosen portions 

of the stem. The purpose of artificial pruning is to increase the 

quality and value of the ultimate crop to be harvested. 

Previous Pruning on the Area 

The past history of pruning on the area is confined to some prun- 

ing projects carried, on by the U. S. Forest Service during the summer 

of l9)i7. No pruning has been attempted by private enterprise, state or 

county. 

1MIfil 

Area Included in This Study 

Because of the availability of material a portion of the upper 

Rogue River Valley has been selected as being typical of the region 

for this study. 

The area is bounded on the south by the California line, on the 

west by the Jackson and Josephine County line, on the north by the 

divide between the Rogue River and the Uiripqua River drainages, and on 

the east 'Dy the divide between the Rogue River and Kiamath River 

drainages (Map in Appendix). Most of the area is included in Jackson 

County, except for a narrow strip on the east side which is in 

Klamath County. 
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Composition of the Forest 

The forests of the area vary from near pure stands to very mixed 

stands which include Douglas-fir, ponderosa pine, sugar pine, western 

white pine, incense cedar, western hemlock, Engelmann spruce, and a 

nuriber of species of the true firs of which lowland white fir (A'oies 

grandis) is most prevalent. The other true firs on the area include 

Shasta fir (Abies magnifica shastensis), noble fir (Abies procera), and 

Pacific silver fir (AMes amabilis). The approximate volumes of the 

species on the area in per cent is as follows: 

Douglas Fir ............. 57.0 
Ponderosa Pine .......... 8.0 
Sugar Pine ............ 5.2 

Western White Pine . . . . ..... 3.5 
True Firs . .......... 22.0 
Incense Cedar, Western Hemlock, 

Engelmann Spruce . ........ !k3 

iuch of the forest is in a static or a depreciating condition 

because of the presence of mature and over-mature trees. 

Topography 

The topography of the area is broken to rolling with very little 

severe areas which would restrict logging operations. Logging is 

carried on almost entirely by tractor. The elevation varies from two 

thousand feet to eight thousand feet. 

Soil 

The soil is of volcanic organic origin varying from volcanic 

sand to red or black clay. The soils of the area present little or no 

erosion problems. 

Site Classes 

The site classes of the area include Douglas-fir Site II through 

Sito V and Ponderosa pine Site I through Site VI. Seo Table I in 



Appendix for the areas in each site class for Jackson County. 

C 1irate 

Precipitation over the area varies from twenty to forty inches 

with the lower elevations being the areas of the least rainfall. The 

amount of rainfall increases with altitude. In the ndiui,i to high 

altitudes most of the precipitation is in the form of snow which varies 

from zero to eight feet in depth. The bulk of the rainfall comes during 

the winter months or non-growing season at which time the area gets 

seventy-five per cent of its precipitation. The temperature range 

varies from a low of 0° F in winter to a high of 1000 F in summer. The 

growing season starts about April first at the lower elevations and 

about June first at the higher elevations and extends to about the first 

of August at the lower elevations (the growing season is ended because 

of drought) and about the first of September at the higher elevations. 

The average length of the growing season is about five months of the 

year. 

PRUNING ANALYSIS 

One of the objectives of this paper is to determine which species 

is most suitable for pruning. For the purpose of this discussion the 

commercial species will be divided into two groups prin.ry species 

which are most in demand on the lumber markets and secondary species 

which are inferior in quality or limited in quantity. 

The following discussion will deal with each species individu- 

ally. 



5 

Primary Species 

Douglas-fir Pseudotsuga taxifolia 

This is the most important species of conunercial tiither in the 

locality and it comprises about fifty-seven per cent of the stand by 

volurie. This tree has characteristically thick bark and is resistant 

to light fire dange. The tree produces resin easily and will heal 

readily from wounds such as those caused by pruning without much danger 

of becoming infested with fungus or other diseases. Douglas-fir repro- 

duction often occurs in patches or thickets and as a result provides a 

good pruning show in most cases. Because Douglas-fir is a low risk 

species and pruning would raise the quality of the ultimate product the 

writer believes it to be an ideal species to prune. 

Lowland White Fir Abies graiths 

This species is found in abundance throughout the area and is be- 

coming an important commercial species since World War II caused an 

increased demand for it on the luner rrkets. This is a very tolerant 

type and it comprises about twenty-two per cent of the stand. The tree 

characteristically has thin bark and is therefore quite susceptible to 

fire damage. There is little insect damage to the species but damage 

from fungi is often quite extensive. It is not unconion for a one 

hundred year old tree to be completely decayed throughout its entire 

length with the only sound part being the sapwood. The tree does not 

produce resin readily and does not recover well from wounds such as 

those caused by pruning. Observations show that most fungus diseases 

enter through scars where dead limbs have dropped off. Because of this 

susceptibility to fungus diseases the writer does not consider this 

species suitable for pruning. 
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Ponderosa Pine Pinus ponderosa 

This is a very important tinber type on the area although it corn- 

prises only eight per cent of the stand by volume. This species attains 

its uiD.xirnurn development on the west slopes of the Siskiyous and Sierra 

Nevada Mountains which include a part of the Rogue River Valley1. This 

species is often found in patches of puro stands and often provides 

an excellent show for pruning. A typical example is shovn in Figure 1. 

Ponderosa pine produces rosin readily and is capable of easily healing 

over a wound such as would be caused by pruning. In the past, darge 

from insects and disease has not been siiificant. The writer believes 

ponderosa pine to be a good species to pne on the area. 

Figure 1. A patch of second growth ponderosa 
pine which is ideal for pruning. 

i 
Harlow, William M., and Eliwood S. Harrar, Textbook of Dendrolor. 

New York: McGraw-Hill Book Co., l9Ll, p. 100. 
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Sugar Pine Pinus lanthertiana 

This species coniprises about five per cent of the stand and is the 

most valuable of the timber types in the area. This species is never 

found in pure stands. The tree grows with a characteristic straight and 

clear bole, thus making pruning practically unnecessary. The tree pro- 

duces resin easily and is capable of healing over pruning wounds. This 

species, however, has been exposed to the white pine blister rust and 

therefore is an increased risk for long time management. Because of 

characteristically clear bole of this tree and the risk from blister 

rust it is not a desirable species to prune. 

Western White Pine Pinus monticola 

This species comprises about three per cent of the stand and is 

not found in pure stands on the area. This tree is comparable in value 

to sugar pine. It grows with a characteristic straight clear bole and 

has little need for priming. The tree has thin bark and is subject to 

fire damage. White pine blister rust also causes great damage t0 this 

species. Like sugar pine this species may be eliminated from pruning 

because of blister rust risk and its characteristically clear bole. 

Secondary Species 

These species include incense cedar (Libocedrus decurrens), 

western hemlock (Tsuga heterophylla), and Engelmann spruce (Picea 

engelmanni). None of these species will be considered for pruning be- 

cause of their limited numbers on the area. 

Economic Cons idera tien 

From the foregoing discussion Douglas-fir and ponderosa pine 

were selected as being prunable species. The following paragraphs 

will deal further with species from an economic standpoint. This 
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discussion will e based on growing timber on a one hundred-twenty year 

rotation. 

Douglas-fir 

Pruning will raise the grade of a pruned second grov-bh log to a 

No. 2 saw log but will not raise the grade to ITo. i because of size and 

i 
old growth limitations The average d.b.h. on Site III at the age of 

120 years is 18.8 inches and the average d.b.h. on Site II is 22.7 

2 
inches . Then, from the Scribner log rule, it will take 3 sixteen foot 

logs on Site II and 1k6 sixteen foot logs on Site III to yield one 

thousand board feet measure log scale. An average cost of pruning on 

Site II of 2O, per tree gives a pruning cost of 6O per thousand board 

feet. Then, accumulating the 6o at 3% compound interest for sixty 

years gives a total pruning cost of $3.53 per thousand. This cost against 

a gain of 3.83 per thousand in selling price (based on the average selling 

price of logs in the Rogue River Valley by grades over the past five years) 

gives a net gain of 3O per thousand. If the pruning cost were l5' per 

treo, or per thousand, accurailated at 3 conipound interest for 

sixty years there would be a cost of 2.6L4. per thousand and a net gain 

of l.l9 per thousand. On Douglas-fir Site III the average cost of 

pruning was l9çi per treo or 87 per thousand. Accumulated at 3 

1For additional information on log grados refer to; son, E. G., and 
Harry I. Nettleton, Forost nsuration, 19h0. o.s.c. Coop. Assn. 

pp. 118-120, l26-l277 

2NcArdle, Richard E. and Walter H. Meyer, The Yield of Douglas Fir in 
thePacific Northwest, U.S.D.A. Tech. BulTT Oct. 1930, 

3These pruning costs are taken from cost data of pruning projects parried 
on by the U.S. Forest Service in the area during the summer of l9L.7. 

(Table II in Appendix.) 

t Pruning was successfully contracted by the Forest Service at l5 per tree. 



conpound interest for sixty years 87ç per thousand gives a pruning cost 

of 5.13 per thousand. Thus there will be a loss of l.3O per thousand 

by pruning on Site III under these conditions. Pruning on Site III would 

be profitable with a pruning cost of ]lØ' per tree or less. 

Ponderosa Pine 

Pruning will raise ponderosa pine logs to a grade of iTo. i saw 

logs in most cases. The gain in price between No. i and 1'To. 3 logs 

(using Pugot Sound log prices for December of l9)7) is l6.00 per 

thousand, and a gain of 5.5O por thousand between No. 2 and No. 3 logs. 

The average cost of pruning ponderosa pine on Site II is 23Ø per tree 

or 69 per thousand. Accumulated at 3 compound interest for sixty 

years, 69 per thousand gives a cost of 'LkO7 per thousand. This gives 

a gain of $11.93 per thousand for No. i logs and per thousand 

for No. 2 logs. i Site III the average cost per tree is 2O or 92 

per thousand. Accumulated for sixty years, 92 per thousand gives a 

cost of 5.L2 per thousand for a gain of :lO.58 for No. i logs and 

for No. 2 logs. 

Suiiary of Pruning Analysis 

This pruning analysis shows pruning to be feasible on Douglas-fir 

Site II and some on Site III. The best pruning show will be in 

ponderosa pine because pruning will raise the grade of product to a 

higher level. Ponderosa pine can be pruned to advantage on Sites I, 

II and III. 

The cost of pruning will vary greatly with conditions. Some of 

the factors that vary costs are wages, efficiency of pruning crews, and 

the nature of the stand to be pruned. 

The nature of the stand affects costs from tuo standpoint of 

the number of prunable trees to the acre. With a great nuniber of 
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prunablo trees per acre less time is lost in traveling from tree to 

tree. The nature of the stand also controls costs from the standpoint 

of nunber of branches to be pruned per tree, which may vary the pruning 

time of the tree. 

The pruning costs of the operation used as a basis in this study 

should be high because the work was done from an experimental stand- 

point and inexperienced crews were used. Pruning time studios carried 

on by the Siuslaw Forest during 1939 at Lt. hobo gave a pruning cost 

between L' and 7 per treo. However on these projects the cost of labor 

vas low as C.C.C. crews were employed, and the pruning was conducted 

in ideal even aged stands. 

PRWJIG 

The second objective of this paper is to present a proposed 

pruning procedure which is desiied to apply bo the study area. This 

method is based on U. S. Forest Service specifications for pruning on 

the west side of the Cascades. 

Tools and Equipment 

The follov'ing is a list and description of tools and equipment 

used in pruning work. 

Hand Pruning Saws 

This tool is designed for use in low pruning and by cliers if 
the tree is to be pruned to more than eighteen feet in height. The 

recommended saws are the Atkins /'23, and the Fanno both of which 

have 5* points to the inch and a fourteen inch blade (Figure 2A). It 

is very important to keep pruning saws sharp to keep up efficiency. 

Locally manufactured handles to fit the job requirement are recorrmiended. 
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The cost of these saws is about l.5O each without the handle. 

Pole Saws 

These saws are designed for pruning from eight to eighteen feet 

high on the tree. The reconmionded saw is the Fanno '/9 with 5- points 

to the inch and a twenty-three inch blade (Figure 213). The cost of 

this saw without handle is about 2.5O. These saws often have a hook 

on the back or tip to pull doì hung-up linths or break off dead twigs. 

Poles for Pole Saws 

The best polos are 54i. inch kiln dried luniber of Sitka spruce, 

western hemlock, ponderosa pine, noble fir, or Alaska yellow cedar. 

These poles must be strictly clear and straight grained (slope not 

more than 1 in 20), free from pitch pockets and other defects. The 

corners should be rounded and a dressing of linseed oil applied. The 

length of the pole will vary with the job to be done. The best length 

for pruning to eighteen foot heights is fourteen feet. When attaching 

the blade to the pole, revolve the base of the saw about 8 degrees 

toward the cutting edge. This allows more pressure to be applied to 

the saw when sawing high limbs. 

Climbing Spurs 

Climbing spurs are used in pruning to heights above eighteen 

feet. Any standard tree or medium (hybrid) spur is suitable. The 

Forest Service has developed a multiple spur clinber (Figure 3) for 

pruning use in the Northwest. This spur is not available on the narket. 

Safety Belts 

Any safety belt with a wire core to prevent its being cut by 

workmen is satisfactory. 
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A. 
B. 

Figure 2. Types of pruning saws: 
A. Hand saw 
B. Pole saw 

Note hook on pole saw for pulling down linibs 
that have hung up. 

5 'de 

__.rS t r a p 
¿00F 

Back 

Figure 3. Multiple spur cliither. 
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Figure ¿. Hobo Club. 
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Hebo Club 

The hobo club vas designed 10 break off low dead limbs. Where 

low dead limbs are abundant this tool is rauch faster than a saw. How- 

over, ono should not attempt to break off live lins with this tool as 

they do not break cleanly. This tool consists of a wooden handle with 

a metal shoe attached to the striking end (Fiire )4). 

Goggles 

Goggles should be worn by pruners when pruning the downwind side 

of a tree to protect the oyes from falling sawdust. Almost any goggles 

are suitable for pruning work. 

String 

White cotton string is very useftil in marking boundaries of strips. 

e pound. of string is about one and one-half miles long. 

Pressure Paint Gun and Paint 

A pressure paint gun is very useful in marking trees for pruning. 

White or yellow paint will show off markings more clearly. Care should 

be taken to clean the paint gun after each day's use to prevent clogging. 

Crop Tree Selection 

The objective is to prune about one hundred trees to the acre. 

Crop trees should be dominants, co-dominants, or good intermediate 

trees with, artificially or naturally, released crowns. Selection 

should further be based on tree form, crown vigor, and absence of 

defects. An increment borer may sometimes be used to determino if a 

tree is suppressed. 

The following is a list of defects that should disqualify a 

crop treo of any crown class: 

1. Any sign of decay such as conks or swellings. 
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2. Catface, fire scar, or 1oggin scar, except that a small 

logging scar does not disqualify a tree if it is other- 

wise the best choice i. the vicinitr. 

3. Forking within the prunable length. 

14.. Sweep if noticeable in a nine foot section of prunable 

lonth. 

5. Too many branches over 2 inches in diarieter on the 

prunablo bole. 

6. Spike branches or branches over 2 inches in diater 
growing at a sharp angle within the prunable length. 

7. Sharp crooks that would degrade a log within the prun- 

able section, except basal crooks which could he long- 

butted and slight crooks in small treos would eventually 

be outgrovn. 

8. Any lean that threatens windfall or snowbreak. 

9. Iw live branches necessitating removal of more than 
one-fourth of the live crown in order to prune up a 

unit length of 18 feet. 

Spacing of Crop Trees 

The ideal spacing of crop trees should average about twenty feet, 

hut natural stands will not permit regular spacing. It is best to 

select the most suitable crop trees, ordinarily no closer than 15 feet, 

but occasionally where there is no competition from other sides, trees 

as close together as 3 or t feet can be selected. In the case of 

dominant conanion trees (two treos nearly adjacent at the base), both 

may be selected. 

Marking of Crop Trees 

The crop trees within a single strip should all he marked on 

the same side, and at a conspicuous height, so the pruning crew can 

easily locate marked treos while working through the strip. There 

are several ways in which trees can be marked. Those include 

attaching colored cloth (colors to designate special instructions such 
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as "prune to lO ft.", etc.), marking with paint, and blazing the trees. 

The latter method is not recommended because it scars the bree and 

clutters up the forest with unnecessary blazes. The paint method is 

the best method because of its speed and the fact that trees can he 

marked up to 15 ft. above the ground to get above brush, etc. that 

would obscuro marking. Special instructions may also be painted on 

the tree. A single line painted across the bree or a circle with a 

line through it (Figure 5) are good designs to use in marking. Paint 

cost is about lØ' per tree. 

Figure 5. Ponderosa pine marked with paint 
for pruning. Note the tree has 

been pruned. 
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Pruning Heights 

In general, pruning should be confined to a definite merchantable 

height of the bole, either 18 or 35 ft. Priming to 18 ft. provides for 

one 16 ft. log and a two ft. stump, while pruning to 35 ft. provides for 

two 16 ft. logs, a tvo ft. stump and one ft. for trim. Thirty-five 

feet i s the niaximum height to which pruning should be attempted. 

Production Standards and Pruning Techniques 

In pruning the quality of the work should not be sacrificed for 

speed. A carelessly pruned tree is no better than a tree that has not 

been pruned. Care should be taken to sever the branches cleanly and 

even with the bole (Figure 6). A good primer doing good work hou1d 

prune an average of fifty trees per day under favorable conditions. 

To insure a good job of pruning close supervision is usually necessary. 

( 

\ 
\ 

\ 

t 

k ic 

: 

? 

tIl 

Lj 
I ¶ 

C 
I ' 

Figure 6. Good and bad pruning practices. 
A. Good practice as branches were cut close 

to bole. 

B. Bad practice as protruding stubs were 

left. 
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Pruning ±o 35 feet 

For those stands suitable to high pruning the climbing method 

is used. The tools used are ellithing spurs, safety belt, hobo club, 

hand saw and height indicating rope. The hebo club is used to break 

all dead limbs up to inches in diameter and the hand saw for larger 

limbs and green lins. If the hobo club does not break the lins 

cleanly they should be sawed off. The height indicating rope is used 

as a check to see that the tree is pruned to the proper height. This 

rope hangs dovn from the pruner' s belt and when he is up the proper 

height on the tree the lower end of the rope leaves the ground. 

Pruning to 18 feet 

For those stands suitable to 18 foot pruning, pole saws with 

1)4 ft. poles are used and the trees are not climbed. The hobo club 

may be used on low branches. Pruning heights irny be checked by placing 

the 114 ft. pole against the tree with the bottom of the pole L ft. above 

the ground. In stands in which long poie saws are too aw1ard to uso 

on lower branches because of interfering branches, the pruning may be 

bettor done in two concurrent operations by using an intermediate- 

length pole saw to remove lower branches. The last step in pruning 

the tree is to remove the slash, or pruned liths, out from the base 

of the tree (Figure 7). This reduces the chances of damage from fire. 

Organization of Work 

Plans 

A plan of action should be n.de that describes the area to be 

worked, the nthods to be employed, the size and organization of the 

crew, the tools to be used, and the records to be kept. 
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Figure 7. Slash disposal. 
Note the pruned branches are 
scattered back from the base 
of the primed treo. 

Crow Organization 

Each pruning project should be under the supervision of a trained 

forester whose duty shall be to oversee the project and to train the 

meiribers of the crew in their various jobs on the pruning crew. Each 

crew shall have a forenn directly in charge whose duty it shall be 

bo check on the pruning in the field and to keep the primers doing 

quality work. The average size crew varies f ron 10 bo 15 men. 

Field Procedure 

It is usually necessary to work an area in strips, the width 

of which will depend on the type of stand, size of crew, and topo- 

graphy. Therefore, the preliminary surveying and laying out of 

strips should be the first stop and should be kept ahead of the 

pruning workmen. The strips do not need to be laid out in cardinal 



directions, but should be laid out in consideration with topography and 

transportation routes. The best and cheapest way of laying out 

boundaries of strips is by the uso of vthito cotton string. 

In the niarking of crop trees it is usually desirable to have a 

technically trained and experienced nn do the nrking. This nan ny 
be a meìther of the crew providing ho has had a lot of experience in 

pruning. 

Age and Size of Tree to Prune 

Pruning at an early age is much more effective in raising the 

quality of the product. Therefore trees up to 15 inches in d.b,h, 

should be selected for pruning. The ages of prunable trees will vary 

from about thirty to sixty years. The minimum height of tree to prune 

is governed by the length of bole which can be pruned without removing 

more than a fourth of the live crown. Figure 8 shows the effect of 

early and late pruning. In late pruning most of the benefit is lost 

in the forni of slab, 

4. a. 

Figure 5. Cross section diagram showing: 
A, Effect of early pruning; and 
B. Effect of late pruning. 
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NI! lITS T IN 

In iho pruning analysis section of tuis paper Douglas-fir and 

ponderosa pine were selected as species on the area which could be 

pruned at a profit. Of these two species, ponderosa pine is better 

to prune because pruning will raise the valuo of the ultimate product 

to a higher level by making possible a higher grade (No. 1) log. 

Pruning can only raise a Douglas-fir log to a No. 2 grade. Eowever, 

pruning should not be attempted in a poor site as a tree will not put 

on enough clear wood in a reasonable length of time to justify the 

cost. Pruning is reconnended in Douglas-fir Sites II and possibly 

Site III depending on current pruning costs, and on ponderosa pine 

Sites I, II and III. 

On the actual job of pruning, the crew should be run at its 

ThA:cimum efficiency in order to keep expenses dovm. Some of the more 

important factors that affect crow efficiency aro the density (or 

nuither of prunable trees per acre) of the stand, selection of the 

tools which would give higher production on the specific stand, 

crew morale, time lost in going to and from the job, and close 

supervision and training of the crew. Supervision and training are 

instrumental in obtaining quality as well as efficient work. 

In conclusion, I believe that pruning is practical on the 

tirier stands of the upper Rogue fliver Valley with the following 

stipulations: that a stand be selected which contains about 

one hundred prunable trees to the acre; that pruning be done on 

in the Douglas-fir type on Site II and III (the area contains no 

Douglas-fir on Site I), and the ponderosa pino type in Sites I, II and 
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III, and providing that pruning costs can be kept to a minimum with 

quality and efficient work being done. 
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APPENDIX 



TABlE I 

AREA OF FOREST LAND BY SITE QUALITY CLASSES 

IN JACKSON CO.' 

Dou1as-fir 
Per cent of Per cent of 

Site Class Area. in Acres Total Forest Total Area 
Land in Co. 

I - - - 

II 3,069 0.2 0.2 

III 14.2,7lo 3O.L. 2L.9 

IV 28L.,507 19.5 16.0 

V 103,3Wi. 7.1 5.8 

Ponderosa Pine 

I 20,058 i.L. 1.]. 

II 101,352 6.9 5.7 

III 208,661 1)4.3 11.7 

IV l3L.,532 9.2 7.6 

V 12,563 0.9 0.7 

VI 629 - - 

U. S. Dept. Ar., Forest Service; Pacific Northwest Forest Experiment 
Station. 193L. Forest Statistics of Western Oregon, Jackson Co., 
Table 5. 
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TABLE II 

DATA FROM U.S.FIS. FRWNG PROJECTS 

IN THE ROGUE RIVER VALLEY, 19L1.7 

Site Acres Pruned No. Trees/A Predominant Cost/tree 

Pruned Type Pruned 

DF II 100 L.7 DF 15 

DF III 10 59 DF 19 

DF II 100 L8 DF 25ji 

PP III 220 33 PP 2O 

PF. III 60 39 PP 17 

PP III 37 33 Pp 23ji 

PP II 281 28 PP 23j1 

DF III 26 14.3 DF 18 

DF III 8 75 DF 

DF IV 18 78 DF 19i 

DF IV 30 16 wF 9O 

DF IV LO 20 DF 

DF : Dou1as-fir 
PP : Ponderosa Pine 

wP = Lowland White Fir 

Average costs of pruning per tree: 

Douglas-fir Site II ... 2Oji; Site III ... l9ji; Site IV ... 3lji. 

Ponderosa pino Site II ... 23j; Site III ... 20?. 

White fir Site IV ...,.... 90?. 
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