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Standing Timber Coefficients
for Indiana Walnut Log Production

James E. Blyth, Edwin Kallio, and John C. Callahan

The problem of effectively utilizing wal-
nut timber has been magnified in recent
years because of the rapidly increasing de-
mand for this valuable species. Reliable con-
verting factors related to current logging
practices are needed to provide more accu-
rate estimates of the volume of walnut timber
cut. These statistics are needed to provide a
better appraisal of the walnut resource, espe-
cially in comparing the timber cut with
growth. Up-to-date information on the kinds
and amounts of logging residue may provide
the basis for better utilization, which would
extend the available walnut resource. Infor-
mation about the amount of walnut harvested
from nongrowing-stock sources will also im-
prove estimates of the total drain.

During 1966 a study was made by the
U.S.D.A. Forest Service in cooperation with
Purdue University to develop factors for con-
verting the volume of rough walnut saw logs
and veneer logs cut in Indiana to the volume
of standing timber that was actually cut to
produce these logs. In addition, the study re-
vealed the size of walnut trees cut for prod-
ucts, their quality, and the volume coming
from nongrowing-stock sources. Prior to this
study, reliable converting factors for walnut
timber cut in Indiana were not available.
Those most commonly used in the past were
developed mainly for broad species groups.
Because less growing stock is usually cut per
thousand board feet of logs produced for a
high-value species like walnut, utilization fac-
tors for lower-value species will usually over-
estimate the walnut timber cut from growing
stock.

With two exceptions, technical terms used
throughout this paper are those used in For-
est Survey and are defined in the Appendix.
The exceptions are “growing stock™ and
“nongrowing stock.” Growing stock, by For-
est Survey definition, includes sawtimber and
poletimber trees on nonforest land. In this
paper such trees on nonforest land are classi-
fied as nongrowing stock. In most Forest Sur-
vey publications only the growing stock on
commercial forest land is discussed.

Thus, growing-stock volume includes the
saw-log portion (merchantable stem) and up-
per-stem portion of sawtimber trees on com-
mercial forest land. Nongrowing-stock wvol-
ume includes limbwood, cull trees and logs,
and trees on nonforest land.

PROCEDURES

One hundred and forty walnut® trees were
measured after felling and bucking at 19 log-
ging operations in 1966, About half the trees
were located in northeast and half in west
central Indiana (fig. 1).

'The volume of the 140 somple frees was 0137
percent of the total walnut growing stock volume cut
for products in Indigna in 1966. Past Forest Service
studies in the North Cenlral States have been consid-
eved adequate for colewlating conversion foctors if
0.01 percent of the volume ecut woas megsured,
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Freune 1. — Number of walnut trees measured by
county. Top figure in each county indicates
growing-stock trees, bottom figure nongrowing-
stock trees.

Selection of Logging Operations and Sample
Trees

Logging operations were found by talking
to sawmill and veneer mill operators using
walnut logs. Wherever possible, both single-
product oriented and integrated logging oper-
ations were selected. No more than 10 walnut
trees cut for veneer nor more than 10 trees
cut for saw logs were measured at any single
operation. Because few walnut trees were
present on each logging operation, usually all
of them were included in the sample.

Individual Tree Measurement

Each tree was classified as live-merchant-
able, cull, or dead. Tree origin was classed
as commercial forest or nonforest land. The
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saw-log length and growing-stock length were
measured. Then each log or beit cut for a
product was measured. Length was recorded
to the nearest 1/10 foot and the top diameter
inside bark to the nearest 1,/10 inch. Each log
was classified according to its use — veneer
log or saw log. The gross and net board foot
and cubic foot volumes {afier cull deduction)
were determined for each log, using fable 4
(Appendix). As each log or bolt was mea-
sured, it was assigned to the proper tree class
(live, dead, or cull). If logs or bolts were
from dead or cull trees, their volumes were
recorded as such. Logs or bolts from live
trees, however, were next assigned to the
proper land class { commercial forest land or
nonforest land). Volumes of logs or bolts
from nonforest land trees were recorded as
such. If logs or bolts were from commercial
forest land trees, however, their volumes
were assigned to the proper tree-portion class
(saw-log portion, upper stem, or limbwood).
Every log was graded according to the system
published in Report No. D1737-A of the For-
est Products Laboratory, U.S.D.A. Forest
Service.

Any growing stock that was cut and left
in the woods as unmerchantable was consid-
ered logging residue. Each section of logging
residue was measured and recorded for board
foot and cubic foot volume (fig. 2).

Ficure 2. — Unmerchantable growing stock was
measured and the volume recorded as logging
residue. (Photo courtesy of Dr. John C. Calla-
han, Purdue University)



Damage inflicted by the sample tree to
surrounding trees during felling, bucking,
and skidding was taken into account; volume
of damaged trees was measured if they would
die from their injury and remain unused. The
net volume of damaged timber was recorded
separately for cull trees, saplings, poletimber
trees, and sawtimber trees.

RESULTS

Of the 140 walnut trees measured im-
mediately after felling and bucking into
products, 122 were growing-stock trees and
18 nongrowing-stock trees. All the trees cut
were sawtimber-size (table 1): the smallest

Table 1. — Number of sample growing-stock and
nongrowing-stock trees by diometer class

j Diameter class Humber of Erees

{dib.h. in inches)® Urowing @ Romgrowing
: atock stock

11.0-11.
12.0-12.
13.0-13.
L4.0-14.
15.0-15.
16.0-16.
17.0-17.
18.0-18.
19.0-19.
20.0-20.
21.0-21.
22.0-22.
23.0-23.
24.0-24.
25.0-25.
26.0-26.
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Total 122

tree was 11.8 inches diameter at breast height
(d.b.h.), and two-thirds of the growing-stock
trees were 13.0 to 17.9 inches d.b.h. The non-
growing stock trees were larger on the aver-
age and included 2 culls and 16 trees from
nonforest land.

Eighty-four percent of the volume in this
sample of 140 harvested trees was growing
stock. The standard error for growing stock

was 3.5 percent. Uses of the trees by prod-
uct classes were as follows:

Number of trees
Growing Nongrowing

Products cut from tree stock stock
Saw logs only 61 13
Saw logs major,! veneer

logs minor 35 2
Veneer logs only 1 1
Veneer logs major,

saw logs minor 25 2

Total 122 18

VA major product must contain more than 50 per-
cent of the tree volume used for products; o minor
product contoins  less,

From the 140 sample trees, 279 saw logs
and 84 veneer logs were cut. Most of the saw
logs were 10 to 14 inches in small-end diam-
eter inside bark (d.i.h.) and 8 to 13 feet long.
Veneer logs were primarily 12 to 16 inches
d.i.b., small end, and 6 to 14 feet long. Ac-
cording to this sample, few walnut veneer
logs under 12 inches d.i.b. are used in Indi-
ana, whereas saw logs are taken to a mini-
mum of 7 inches d.ib. The average veneer
log and saw log contained 89 and 57 net board
feet,® respectively.

Slightly over half of the saw-log volume
came from Grade 3 logs, and about one-
fourth from Grade 2 logs (fig. 3). As expect-
ed, nearly all the Grade 1 logs went to veneer
mills. Two-thirds of all veneer-log volume
came from Grade 1 and 2 logs. Logs below
Grade 3 constituted 17 percent of the total
log volume used for products.

Over 23,000 board feet of logs were pro-
duced from the sample trees; slightly more
than two-thirds of this volume was saw logs
and the rest was veneer logs (table 2). Of
the 15,979 board feet of saw logs cut, 83.0
percent came from growing-stock volume on
commercial forest land, 12.7 percent came
from trees on nonforest land, and the re-
mainder came from cull trees, cull logs, and

2 International W-ineh log rule.



SAW-LOG VOLUME 15,872 BD. FT.

GRADE 3
150 LOGS

GRADE 2
Sl LOGs
2T.1%

BELOW GRADE 3
B3 LOGS
19,2 %

VEMEER-LOG VOLUME  TS3 BD FT

GRaDE 3

20 L0GS
139%

TOTAL LOG VOLUME 23482 BO.FT.

GELOW GRADE 3
BE LOGS
IT2%

Ficure 3. — Number of walnut saw logs and veneer
logs and percent of volume by log grade, 140
sample trees, Indiana, 1966, Board-foot volumes
are International ¥-inch log rule.
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limbwood. As for the 7,513 board feet of
veneer logs produced, 87.2 percent was grow-
ing-stock volume on commercial forest land
— the remainder was from trees on non-
forest land.

As shown in table 2, nearly one-sixth of
the total saw-log and veneer-log volume came
from nongrowing-stock sources — limbwood,
cull trees and logs, and trees on nonforest
land. Most of this nongrowing-stock log vol-
ume was cut from trees on nonforest land, a
reflection of the high value of walnut products
and the economic feasibility of removing one
or a few walnut trees from a nonforest log-
ging area. Because nonforest land is an im-
portant source of walnut logs in Indiana, re-
source analysts should include it when making
growth and cut comparisons.

Logs cut from all sample trees contained
3,506 cubic feet, of which 2,965 cubic feet
came from growing-stock trees. In spite of the
high value of walnut products, 15 percent of
the growing-stock volume was left in the
woods as logging residue. About two-thirds
of this residue came from the saw-log portion
of the tree, and the remainder from the up-
per stem portion of sawtimber trees. Walnut
logging should be carefully scrutinized for op-
portunities to utilize this significant amount
of residue. The chance is only 1 in 20 that
the actual percent of growing stock used for
products is lower than 79 or higher than 92.

Based on the sample trees, 181.8 cubic
feet of timber must be felled to provide 1,000
board feet of saw logs at a sawmill (table 3).
This total consists of 153.1 cubic feet of saw
logs and 28.7 cubic feet of logging residue.
The saw-log volume comes from both growing
stock (sawtimber) and nongrowing stock
(cull trees and logs, limbwood, and trees on
nonforest land) (fig. 4). On the average,
each 1,000 board feet of saw logs contains
127.8 cubic feet of growing stock and 25.3
cubic feet of nongrowing stock. All the saw
logs from growing stock come from the saw-
log portion of sawtimber trees. The 25.3 cubic
feet of nongrowing stock in each 1,000 board
feet of saw logs contains 2.8 cubic feet of
limbwood, 4.1 cubic feet from cull trees and
logs, and 18.4 cubic feet from trees on non-
forest land.



Table 2. — Volume of saw logs, veneer logs, and logging resi-
due by source from 140 walnut trees, Indiona, 1966

GOARD E'E}.“.';ré

!

Gr :l-'-n.'T'I'I_E: Etoc k-'z-'*

Hon-growing stock &

Product _Sawtimber @ ogeoa ot Sap- ! ocull Non— !
Saw-log : Upper = .. P lings  rrees ° foreat : Total
| pertion : stem : : : land
Baw logs 13,261 = WE - 379 2,033 15,979
Veneer logs 6,548 - - - - 9635 7.513
Total 19,8049 - 06 - 379 2,998 23,492
CIUBIC FEET
Saw logs E,0461.7 45.7 - 6.1 2936  2,447.1
Veneer logs Lr3.5 - - - - 135.4 1,058.9
Tatal 2,965.2 = 55.7 - ah.1 4£20.0 3,506.0
CUBIC FEET
Saw=log resldue 264.0 125. 5 - 9.9 58.5 = L85T7.8
Veneer-log
residue B7.1 8.6 - 3.6 65.8 - 185.1
Total 351.1 154.0 - 13.5 124.3 - BAZ.G

2/
3/

Similarly, the logging residue resulting
from harvesting saw logs comes from both
growing stock and nongrowing stock. Accord-
ing to the sample, each 1,000 board feet of
saw logs cut results in 24.4 cubic feet of log-
ging residue from growing stock and 4.3
cubic feet from nongrowing stock. The 24.4
cubic feet of growing stock residue is from
sawtimber trees — 16.5 cubic feet from the
saw-log portion, and 7.9 cubic feet from the
upper stem. The 4.3 cubic feet of nongrowing
stock residue consists of 3.7 cubic feet of cull,
and 0.6 cubic feet of saplings.

_11"_ -I.n'r-..;ra.t-i::-r:;l_]_.l’#-— inch log ‘I-'_l.lrt;.-
No products were cut from poletimber-size trees.
No products were curt from dead crees.

Overall, walnut veneer logs come from
larger-diameter trees than saw logs. Because
the larger trees have higher board-foot to
cubic-foot ratios, only 165.6 cubic feet of
walnut is cut to provide 1,000 board feet of
veneer logs at the mill. In other words, the
cubic-foot volume of walnut timber harvested
to produce 1,000 board feet of veneer logs is,
on the average, 9 percent less than the cubic-
foot volume harvested to produce 1,000 board
feet of saw logs. Of the 165.6 cubic feet of
walnut timber required to provide 1,000
board feet of veneer logs, 24.7 cubic feet is
logging residue.
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Table 3. — Volume of Indiona walnut timber cut o provide
1,000 board feet' of saw logs or veneer logs g o

primary wood-using plant, 1966

w logs - 1
Source of timber cur '__.Sfl._og- : :tnu_n:‘ ToEs
B : Bd. fe. 3 Cu. fE. @ Bd. £, Co. Er.
Timber products oubtpur:
From growing stock:
Sawtimber trees: .
Saw log portiom 830 121.8 &7z 122.%
Upper stem 0 o o i
Poletimber trees il o o o |
Subtotal A B30 o 123.8 8372 323.0 |
From nengrowing stock: - 8
Limbwood 1% 2.8 0 |
Saplings ] a o 0
Cull crees and logs 24 4.1 0 |
Dead trees o 0 o i
Monforest land 1z7 18.4 izg 18.0
Subtotal B 170 25.3 128 13.0
Total timber products output -
{net volume of product received
at processing plant) L, (e 153.1 1,000 1400 %
Logging residue:
From growing stock:
Smdtimbar Lraes:
Saw log portion B4 16.5 G 11.4
Upper stem - 7.9 — 3.8
Polecimber trees 0 0 0o D
Subtocal C L 245.% a4 _15.4
From nongrowing stock:
Cull sections == 3.7 - B.B
Saplings ] N 4] .5
Subtotal D - 4.3 —— 9.3
Total logging residue EL 28.7 B4 4.7 |
Total timber cur:
From growing stock
{Subrocals A + C) 924 152.2 9436 138.3
From nungrowing stock
{Subtotals B + D) 170 29.6 128 7.3
Total timber cut . 1,094 181.8 1,064 165.46
1/ International 1/4=inch log rule
TIMBER CUT FOR SAW LOGS
SAW LOGS LOGGING
RESIDUE
GROWING NONGROWING GROWING MONGROWING
STOCK STOCK sSTOCK STOCK
SAWTIMBER POLETIMBER s%lg’rlfous
TREES TREES  DEAD SAWTIMBER
TREES TREES poLETIMBER SAPLINGS|
TREES ON TREES
SAW-LOG LIMBWOOD NONFOREST
PORTION UPPER OF GROWING- LAND
STEM STOCK TREES UPPER
PORTION SAW-LOG STEM
CULL TREES - PORTION
AND LOGS PORTION

Ficure 4. — Flow chart showing potential sources of saw logs

and 1ogging residue.



DISCUSSION AND CONCLUSIONS

The conversion factors — the principal
result of this study — were used to determine
the 1966 Indiana walnut timber harvest in
the recent Indiana Forest Survey. If the vol-
ume? of walnut veneer logs and saw logs re-
ceived at processing plants from Indiana for-
ests is known, the factors in table 3 can be
used to determine the amount and kinds of
timber that were cut to provide these logs.

The conversion factors are easy to apply.
For example, assume that 9 million board feet
of saw logs and 6 million board feet of veneer
logs were cut in Indiana in 1968, Then, using
the appropriate factors in table 3, the follow-
ing information can be obtained:

Total walnut cut from growing stock:

9000 (924) + 6,000 (936) = 13,932,000
board feet
9000 (1522) + 6,000 (138.3) = 2,199,.-
600 cubic feet
Total logging residue from growing stock:

9,000 (94) + 6,000 (64) = 1,230,000
board feet

9,000 (244) +~ 6,000 (154) = 312,000
cubic feet

S uternational %-inch log rule,

Total walnut saw log volume from non-

forest land:

9,000 (127) = 1,143,000 board feet

9,000 (18.4) = 165,600 cubic feet

Total volume of walnut cut from all

sources:

9,000 (1,094) + 6,000 (1,064) = 16,-

230,000 board feet
9,000 (181.8) + 6,000 (165.6) = 2,629,
800 cubic feet

Resource analysts, market analysts and
industrial development groups may use
these factors in estimating the present vol-
ume of Indiana walnut timber cut for saw
logs and veneer logs, or in making short-
range projections of the future Indiana wal-
nut timber harvest. If net growth of walnut
is also known or predicted, then growth and
cut can be compared to determine whether
the walnut resource is increasing or declin-
ing. Such comparisons are important in pre-
dicting the future of industries dependent
upon walnut, in estimating future costs of
walnut logs and stumpage, and in determin-
ing walnut log export policies.



APPENDIX

Definitions

Commercial forest land. — Forest land
producing or capable of producing crops of
industrial wood and not withdrawn from tim-
ber utilization by statute or administrative
regulation. Includes areas suitable for man-
agement to grow crops of industrial wood
generally capable of producing in excess of
20 cubic feet per acre of annual growth.

Cull trees. — Live trees that do not con-
tain at least one merchantable 12-foot saw
log, now or prospectively, because of rough-
ness, poor form, or rot.

Growing stock. — Sawtimber and poletim-
ber trees on commercial forest land.

Growing-stock length. — Length to the
last whole foot of the central stem of saw-
timber and poletimber trees from ground lev-
el to a 4.0-inch diameter outside bark, or to a
point where the central stem is terminated by
branches, rot, or becomes unmerchantable
before reaching the minimum diameter (4.0
inches).

Growing-stock wvolume., — Volume of
sound wood in the bole of sawtimber and
poletimber trees from stump to a minimum
4.0 inch top diameter outside bark, or to the
point where the central stem breaks into
limbs.

Limbwood. — That part of a poletimber
or sawtimber tree that does not meet the re-
quirements for growing stock portions of the
tree, including all live, sound branches used
for products.

Logging residue. — The unused portions
of growing-stock trees cut for products.

Nonforest land. — Land that has never
supported forests, and lands formerly forest-
ed where forest use is now precluded by de-
velopment for nonforest uses, such as crop-
land, improved pasture, residential areas, and
city parks. Also includes improved roads and
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adjoining rights-of-way, powerline clearings,
and certain areas of water classified by the
Bureau of Census as land. Unimproved roads,
streams, canals, and nonforest strips in forest
areas must be more than 120 feet wide, and
clearings in forest areas must be more than
1 acre in size to qualify as nonforest land.

Nongrowing stock. — Cull trees, dead
trees, cull sections of live growing-stock trees,
limbs, and timber on nonforest land.

Poletimber trees. — Live trees of com-
mercial species on commercial forest land at
least 5.0 inches in diameter at breast height
but smaller than sawtimber size, and of good
form and vigor.

Saplings. — Live trees of commercial spe-
cies 1.0 inch to 5.0 inches in diameter af
breast height and of good form and vigor.

Saw-log portion. — Net volume of the
bole of sawtimber trees from ground level to
the point above which a saw log (according
to Forest Survey definition) cannot be pro-
duced. The minimum saw-log top is 9.0 inches
diameter outside bark for hardwoods. A saw
log is defined by Forest Survey as a log meet-
ing minimum standards of diameter, length,
and defect, including logs at least 8 feet long,
sound and straight and with a minimum di-
ameter inside bark of 8 inches for hardwoods.

Smwtimber trees. — Live trees of com-
mercial species on commercial forest land
containing at least a 12-foot saw log. Hard-
woods must be at least 11.0 inches in diame-
ter at breast height.

Timber cut. — Volume of timber products
cut from live sawtimber and poletimber trees
plus the logging residue that results from
harvesting and transporting products from
commercial forest lands.

Upper stem. — That part of the bole of
sawtimber trees above the merchantable saw-
timber top to a minimum top diameter of 4.0
inches outside bark or to a point where the
central stem breaks into limbs.
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Table 4. — Gross volume' of bolts and logs of different sizes

5y,

dT‘?*’ : Length of bolt or log in Feet
i.b.3
of 2 f P i
Pii-';e,: a : & : & : a : 10 : 12 : 14 . 16
| dnches:Bd. fr. :Cu, fr,Rd. fe. 10w £r. Bl e, 200, fr. 2Bd, fe. 20n. Ft. :Bd. fr. s Cu. Fr. :Bd, Ft. :Cu. fr. 1 Bd. ft. 10w Ft, ;Bd. fr.:Cu. £t
4 - 0.2 - 0. - .5 - o7 - 0.8 - 1 - 1 - 1
5 - 3 - B - B - 1 - 1 - z - 2 - 2
L 1 A 5 1 7 1 10 z 10 2 15 i 15 A 0 4
? 3 B 5 1 10 z 10 2 15 3 20 § 5 5 k1) &
8 5 .7 10 1 10 2 15 3 20 & 25 5 35 & &0 7
9 5 1 10 2 15 3 m 4 a0 5 35 é 45 & 50 g
10 3 1 L5 2 20 3 30 i ) [ 45 ] 55 9 &5 1|
11 10 1 20 3 25 & 15 f 45 7 35 4 70 1 80 13
1z 10 2 25 3 a5 5 45 7 55 ] 70 11 &5 13 05 15
13 15 2 15 L 40 ] 55 A Fii] 10 RS 12 100 15 115 17
14 15 7 30 4 50 7 65 4 &0 12 100 14 115 17 135 0
15 20 3 35 3 55 7 73 10 95 13 115 16 135 19 L& 22
16 20 3 40 & 5 ] &S 12 110 15 130 16 153 22 180 25
17 25 3 50 7 70 10 45 13 125 17 150 21 180 24 205 8
18 25 & 55 7 a0 11 110 15 140 19 170 23 200 27 230 12
19 30 & &0 ] a5 12 125 17 155 21 190 26 215 0 260 15
20 i35 4 65 O LOG 14 135 18 175 23 210 28 250 33 290 39
1 &0 5 75 10 115 15 155 20 135 26 235 il 2E0 37 120 %
22 55 3 &5 11 130 16 170 22 215 28 260 k1 305 &0 355 Lh
23 &5 & o0 1z 140 18 185 24 235 30 285 17 133 by 40 S0
24 50 & 100 13 155 19 205 0 255 313 310 40 370 47 425 55
25 55 7 110 14 165 I 10 28 280 36 340 43 &00 51 46D 55
26 &0 7 120 15 180 73 240 1] 305 19 170 47 435 55 500 Bl
27 a5 8 130 16 195 75 260 13 330 42 &00 50 470 54 540 )
I8 T 9 140 ] 210 27 280 15 355 45 &30 54 510 65 585 73
74 75 k] 150 19 230 9 305 18 385 48 465 58 345 68 63D 79
| 30 .80 10 160 21 245 31 125 41 410 5L 495 62 585 73 675 84
31 a0 10 170 22 260 33 350 43 H&0 35 530 B 625 7 7o Y
12 L H 11 165 23 280 35 375 46 470 38 570 M 670 21 770 35
33 100 12 ZOM 24 300 37 #00 4 500 B2 605 75 715 a8 820 100
34 105 13 210 6 320 39 425 52 515 63 645 79 7RO 93 875 107
15 11D 14 220 28 340 41 450 55 565 &9 BRS a4 a05 93 9215 113
36 120 14 235 %9 355 43 475 58 £00 73 725 LL:) 355 104 980 120
37 130 15 250 30 380 46 505 61 635 77 770 a3 W05 110 1,040 126
38 135 16 65 3z 400 ] 515 635 B0 a1 210 98 955 115 1,005 1313
39 140 17 2E0 34 420 51 365 (] 70 & 855 103 1,005 121 1,155 140
40 150 18 300 £ f43 54 585 12 750 90 900 10% 1,060 128 1,220 147 |

Cubic feet—-posled wond; board fest--loternational 1/&-inch rule.



