INCIDENCE OF CULL IN MANAGED
DAK STANDS iN NORTHERN ILLINOIS

BY HOWARD W. I'OX
Departiment of Forestry, University of Hlinois
Sinnissippi Forrest, (regon, Hlinois

ABSTRACT. —This study describes Lhe Lechnigqone uwsed at Sinmissippi Fores, in
northern Mlinois, to obtain euil factors for well-managed upland oak timber. The forest
slunds are described giving past history and present management policies. Soil types and
their relationship Lo growth and volume are also discussed. A random selection of sample
trees was tuken, and measurements were made both before and afler felling 1o deter-
mine ferm favtors for u loecal volune table and to determine gross and net volumes. It
was lound in this study that cull factors based upon the percentage ol total cull 10 eai-
gulated gross volwune were 6.0, 7.5, und 12,9 percent for white oak on “good,” “medinm,”
and “poor” ciles, respeclively. For black ouk the cull pereent was 10.8 and 11.5 on “me-
dinm” and “poer siles. There is litlle or no black oak on “good” and “medium” :ites
was lound 1o have a cull of 7.3 and 11.3 percent, respectively, There is little or no red

nak fo be found on “poor™ sites.

Little information is available on
the amount of cull to deduct from
standing timber tallies in managed
forest stands. Consequently, many
wervice foresters continue to use cull
faclors devcloped for unmanaged
stands ox, assuming that cull is neg-
ligible in well-tnanaged stands, use
ne cull factor at all., Cull can be de-
fined as the volume of material un-
merchantable under prevailing utili-
zation practices and 1s caused by
sweep {(crook), rot, shake {parting
of the annual rings}, or other defect.

There is no doubt that proper sil-
vicultural management reduces the
amount of cull in residual {rees.
Gruschow and Trousdell (1959), in
a study on rot in unmanaged hard-
wood sawiimber, developed a grad-
ing svstem bhased upon standing
frec qualities ol 1 fo 4 and found
that 70 percent of the total eull vol-
ume was in Grade 4 trees and an
additional 20 percenl wag in Grade
3 trees. Such trees would have been
removed  first under management.
Cooley {1964, working on the effect
of selection cutting in northern
hardwoods, found that the propor-
tion of unmerchantable material in
the poorest residual sawtimber irees
had been sharply reduced by one,

two, or three sclection cuts during
the preceding 35 vears.

This research was done to deter-
mine cull factors that could be used
managing the 2,800-acre Sinnissippi
Forest, located in Ogle County, I1-
linois. This privately owned forest
has been managed for the past 20
vears under the direction of the Uni-
versity of Illinois Department of
Forestry.

Stanp Histrory anp CONDITION

Sinnissippi Forest, with the ex-
ception of its plantations, is pre-
dominately 90- to 100-vear-old even-
aged upland oak timber, White oak
{Quercus albe 1.), black oak (.
veluting Lam.), and red cak 1.6}, ru-
bra L.) accounti for about 95 per-
cent of the standing timber, while
hickory (Carve ovate (Mill) K.
Kock and C. cordiformis (Wan-
genh.) K. Kock}, elm (Uimus amer-
icang L. and U. rubrg (Miihl.}, and
cherry {(Prunus serioting Ehrh.)
make up the remaining 5 percent
{'l'able 1. The site qualily of good,
medium, and pocr represents Mesav-
age and Girard’s (1946 Form Class
T8, T8 and 77, respectively, which is
the ratio in percent between diam-
eter inside bark at the top of the
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first 16-foot log and the diameter
outside bark ai breast height (414
feet above ground).

The soils are predominately sandy
and were developed under forest or
prairie cover. “Good” timber types
are usually found in coves or on
soils with clay accumulations in the
B horizon. “Medium” types may he
found on sandy soils with clay lens-
es in the lower part of the solum.

Indications are that there were no
major fires during the development
of these stands. Light grazing was
carried on in most of the forest. until
about 1940, Browsing by deer was
quite heavy, and in 1957 the forest
was opened to hunting on a restrict-
ed basis to keep such browsing at a
minimum,

Cutting history prior to 1900 is
not known, but it appears that most
of the older stands were cut for rail-
road ties and local construction lum-
ber between 1850 and 1860. Between
1900 and 1947, little timber was cut.

The present management system
was initiated in 1948 and involves
a 10-year cutting cycle on 40-acre
compartments. Records for each
compartment are kept by fimber
tvpe, site, and age classification.
Growth and mortality records are
maintained on 12 permanent sample
plots in each compartment. During
the first cutting cycle, the forest was
gystematically covered by improve-
ment cuts in which misshapen, over-
mature, decadent, or otherwise un-
desirable trees were harvested or
eliminated by girdling. The purpose
of this initial cut was to leave the
best posgible growing stock wupon
which to concentrate future growth.
After the first eutling cycle was com-
pleted, improvement cuts were con-
tinued using a group selection sys-
tem and girdling cull trees. One-
tenth of the forest was again cut
each year, removing the equivalent
of 10 wears of annual growth, or

less if growing stock was low, from
each compartment.

The oak wilt disease (Cerofocys-
tis fagacearum Bretz) has affected
Sinnigsippi Forest stands in many
scattered areas. Himelick and Fox
(1961) reported an average annual
loss of 13,866 board feet of mer-
chantable timber from 1945 through
1961 from oak wilt and its control.
Control measures have not been
completely effective, as some losses
are still being suffered.

Present stand composition and
volume by species on the upland
hardwood. sites are shown in Table
1. Annual growth per acre for the
91-110 year age class is 337, 202,
and 104 board feet, respectively, for
“good,” “medium,” and “poor” sites;
and 162 and 189 board feet for
“medium” and ‘poor” gites in the 71-
90 age class.

FiELb PROCEDURE

The permanent inventory plots
were used as reference points to ob-
tain a randomized sample of trees
from the upland oak sites. Cull
study plots were located 100 feet
north of the center stake of the for-
est inventory plots, provided this
point did not fall within 50 feet of
a type line change Involving species
composition, age classification, or
gite quality change. If a type line
wag within 50 feet of the proposed
location, the location was moved 90
degrees in a clockwise direction un-
til a location was found where no
type change was clogser than 50
feet. If type line changes interfered
with the location in all four cardinal
directions, the plot was not used.

After all acceptable plots were
separated Into site quality classes
and randomly sampled, saruple trees
were selocted at each plot location.
These were the three nearest red
vak, white oak, and black oak trees
to the sample point and 11.6 inches
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TarLe 1.—5tand cemposition of upland hardwood sites in board feet per acre
_ Roard feet, International 14 log rule

Apge  White Black Red Hic- Total
Type Site class oak oak vak  Elm kory Misc. volume'
Red oak Good 91110 814 415 8,576 134 0,941
‘White oak Med, 91110 6,216 725 367 18 9 7355
White oak roor 91.1140 3,647 302 202 4,153
Black oak Poor 91110 697 2,976 7 10 15 67 3,842
Mixed oak Good 91110 3,737 00 5,734 68 34 222 10495
Mixed oak Med. 91-11¢ 3,064 2211 1,177 62 41 214 6,770
Mixed oak Poor 91110 1,884 1926 126 7 3,943
Mixed oak Med, 71- 90 1,907 1,652 297 42 3.898
Mixed oak Poor 7190 1,046 1,767 107 [ 12 3,032
Mixed oak Poor DUneven 1.739 440 293 60 176 2,728

‘Gross volume in trees 9.6” or larger in diameter.

DBH or larger. An adequate sample
was determined to be 25 trees of
ecach species on ‘each site quality. It
appeared unlikely that 25 black oaks
on “good” site or 25 red caks on
“poor” gite could be found, and no
attempt was made to derive cull fac-
tors for these categories, As soon
28 25 trees of each species were
sampled on a given site quality, no
additional plots were taken, Only 11
red oaks were found on “medium”
sites go the cull factor for this spe-
cies is based on a smaller number
of samples than the established
optimum,

Data collected on sample trees,
bhefore and after felling, included:

1. DBH and double bark thick-
hess (DIRT),

2, Total height.

3. DOB (diameter outside bark)
and DBT at stump height.

4. DOB and DBT at 1 foot above
stump height.

5. The length, top DOB, and DBT
of each log or cull section.

6. DOB and DBT at 16 feet above
stump for the Girard form class.

All measurements were coded for
future use on IBM cards. The
amount of cull in each log was de-
termined using the National Forest
Log Secaling Handbook (1963).

Logs were sawn at the Sinnissippi
Forest mill, and usable lumber was
recorded for each log by the follow-
ing two grades:

1. Shop grade = lumber usable for
manufacture into pallels and other
items using short unsaleable pieces.

2. Saleable grade = lumber of con-
struction grade cor better.

Because of insuflicient data for
some age classes, all age classes
were combined and the following
sunmimaries were developed for each
species on each of the three site
qualities, for all species combined
on each of the threc site qualities,
for all site qualities combined for
each speeies, and for all site gquali-
ties and species combined:

1. Gross board-foot volume in the
standing tree. Volume in BF =
0254D*H - 6.226, when D =DBH
and H = merchantable height (Col-
umn 4, Tahble 2).
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TasLe 2—Total voluome in bored feet by spredes and site for 157 sample trees with

standard error fer critical variables.

Velume, International 14 rule

No.
trees Slanding Gross Net Mill
Species Site sampled tree log scale Cull log scale tally
White oak Good 25 3,839 3148145 231+ 34 3017144 3,772
White oak Mcediom 23 3,154 3081124 2382 4.2 2,843=11.5 3,085
White oak Poor 25 2,580 2, 711156 334+ 6.9 25772109 2,552
Black oak Medivm 23 3,080 2.0961=+-14.2 4+ 31 2627+t14.8 2,934
RBlack nak Paor 25 2,144 2,166+ R3 246 29 1,920+ 8.3 2,111
Red ozk Good 25 7371 7.5084+42.3 512+ 4.7 6966420 7195
Red oak Medium 11 3,118 3,151+59.7 352+16.4 2,799+44.8 3,001
Totul 157 25,202 25326 2,277 23,049 24,650

TapLE 3.—Recommended cull factors for munzged upland oak timber in northern

Ilinois.
Site
Sites
Species Good Medinm Poor combined
Percent

White ocak 6.0 7.5 129 84
Black oak - 10.8 11.5 111
Red oak 7.3 11.3 . 85
Species combined 6.9 9.9 12.3 9.0

2. Gross board-foot volume in all
sections within the merchantable
height whether merchantable or cull
(Column 5, Table 2).

3. Net log scale with cull deduc-
tions based on the National Forest
Log Scaling Handbook (Column 7,
Table 2).

4, Mill tally in actual board feet
sawn (Column 8, Table 2).

REsuLts

Volume and cull data for the 157
semple trees are shown in Table 3.
The difference between gross volume
and mill fally docs not necessarily
indicate cull, since this figure con-
stantly changes with utilization
gtandards and milling specifications.

The slight overrun on the net log
scale iIndicates good sawing tech-
niques with a minimum of waste in
slabs and edgings.

Ctull factors based upon the per-
centage of total cull to calculated
gross volumes are shown in Table
3 and are recommended for use in
managed uplangd oak timber in north-
ern Illinois, Towa, southern Wiscon-
sin, and northern Indiana. These fac-
tors should be acceptable for con-
ditions similar to those at Sinnissip-
pi Forest. However, In delermining
net volumes of standing timber, lo-
cal volume table, and accurate es-
timating of merchantable height are
ol great importance if one is to ob-
tain accurate net volumes.
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