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Past practices on land cleared for
agriculture in southern Ilincis have
reduced the quality of many sites
fo the point where the valuable na-
tive hardwood species cannot be sue-
cessfully grown. ITence it has heen
necessary to find less demanding
species to reforest these degraded
sites. Shortleaf pine (Pinus echinuta
Mill.} and loblolly pine (Pinus taeda
L.} have been widely planted in this
area, which is at the limit or north
of their present natural ranges. The
results of an experiment to study the
effect of spacing on the prowth and
yield of shortleaf and Iloblolly pine
planted on a site of medium quality
are presented in this paper. The work
was done at the Dixon Springs Ex-
periment Station in Pope County.

MeurHODS

Four replications of loblolly pine,
and three of shortleaf pine, were
Planted at spacings of 4 x 4, 6 x 6,
8x 8, and 10 x 10 feet in the spring
of 1949, Plots were one-half acre
in size, with a 33-foot isolation strip,
and were laid out in a randomized
block design. Seedlings were grown
at the Union State Tree Nursery,
Jonesboro, Tllinois. Not much is
known about seed source. Nursery
records indicate that the Toblolly
Pine was grown from seed obtained
I north Alabama or Maryland,
while the source of the shortleaf
S¢ed was unknown. However, at

that time the State Division of For-
estry attempted to procure seed from
as far north in the range of both
species as possible.

Survival counts were made at the
end of the first, second, third, elev-
enth, and thirteenth growing sca-
sons. Diameter and height measure-
ments were made during the fall of
1958 and 1961, when the plantations
were 11 and 13 years old.

Local volume tables were con-
structed for each species and spacing,
using the variable-square wmethod
described by Spurr (1952}, Volumes
are for peeled wood and include the
entire hole of the tree.

Sy DERCRIPTION

At planting time the site had been
asbandoned from cultivation for
about ten years. There was a well-
established ground cover of broom-
sedge (Andropegon spp.) where ero-
sion was slight to moderate, while
tickle grass (dristide dichotoma
Michx. and Denthonia spicate (L.)
Beauv.) was dominant on severely
eroded areas.

The soil belongs to the Grantshurg
series. These are Gray-Brown DPod-
zolie, intergrading with Red-Yellow
Podzolie soils, that were developed
under forest cover from locss (80
inches or less in depth) over a
predominantly sandstone bedrock.
When nuneroded, soil texture varies
from a silt loam in the A horizon to
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a eilty elay loam in the [ herizon,
A maderately well devaloped il pan
[fragipen] oecurs in the apper part
of the & horizon, The pam i eom-
paet, coarke-blogly to atruetnreless,
and dmpedes Both ool peoaloalio
and the dewnward movement  of
moisture.  These soile are roason-
iably vwall-snpplied with available po-
fosgsinm bul are low i phosphorens,
nitrogen, aod wvegaale maller,

Mokpture sondibars woere  Fovoe-
thla doring 1949, 1930 and 1551
Deonght eenditions of verving in-
tenaitics prevailed in 1952, TM53, and
185, The plamation wis subjected
b axtreme mld W the wister of
19:0051 and hewvyr plaze stormwsz in
1930 and 1958 {Boroess and Me-
Millum, 19547,
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Loblolly pine produced significant-
1y more basal area and volume (one-
percent Jevel) af each spacing than
&id shortleaf pine (Tables 2 and
8). Shortleaf pine volume was 63
pereent that of loblolly pine on the
4 x 4-, 66 percent on the 6 x 6-, and
53 percent on the 8 x 8- and 10 x 10-
foot spacings. None of the observed
differences could be attribated to
gite (block effect) on the basis of
wtatistical analysis.

During the past two growing sea-
sons, the percentage inerease in vol-
fime has been greater at each spacing
for shortleaf pine than for loblolly

pine (Fig. 1). In actual volume,
however, shortleaf pine growth ex-
ceeded loblolly pine only on the 4 x
4-foot spacing.

Discvggron

As previously mentioned, differ-
ences in site quality were not a fac-
tor in determining the superior
growth of loblolly pine over short-
leaf pine. This is further emphasized
by comparing the best shortleaf plot
witk the poorest loblolly plet on
which shortleaf pine yields are only
64, 62, 58, and 54 percent as great
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Fre. 1—Total volume per acre and per-centage incresse during past twe years.
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as those of loblolly pine for the 4-
g., 8, and 10-foot spacings, respee-
tively.

We recognize that seed source
eculd be an important factor in the
growth differential between these
two species and that in this ease it
is relatively unknown. However,
other workers have reported superior
growth of loblolly pine as compared
to shortleaf when the two species are
associated {Coile, 1948 ; Mann, 1953;
Zahner, 1957 ; Wiiliston, 1959). Our
results confirm that this holds true
in early plantation growth comsid-
erably north of the natural range of
loblolly pine and at the mnorthern
limit of shortleaf pine in the Cen-
tral States area.

The pereentage volume increase
during the past two yvears, when con-
sidered along with actual volume,
gives some indications of the most
desirable spacing for planting lob-
lolly pinc on medium quality sites
in this area {Fig. 1). The pereent-
age inerease on the 4 x 4-foot spae-
ing is about one-third, and the 6 x 6-
sbout one-half, that of the two widest
spacings. Then, too, the growth on
the 4 x 4-foot spacing is being put
on small trees, as only G7 percent
of the volume is in trees four inches
and above in diameter as compared
with 97 percent and above on the
6 x 6-, 8 x 8, and 10 x 10-foot spac-
ings. While it is silvicalturally de-
sirable to thin the 4 x 4-foot spacing,
a commercial thinning for pulpwood
is not feasible because of the small
tree size. The same is probably true
for the 6 x 6-foot spacings. In con-
trast the two wider spacings are
growing at a highly satisfactory rate,
and a thinning now would be pre-
mature.

When all factors such as size, per-
cent of live erown present, volume,
and growth rate are considered, we
believe that the most desirable spae-
ing to plant loblolly pine lies be-
tween the 6 X 6- and the 8 x 8-foot
spacing with the first thinming be-
tween ages 17 and 20. The short-
leaf pine has not yet reached a point
where such recommendations are in-
dieated.

Comparisons of stocking, basal
area, average diameter, and height
of the Illinois plantations with that
reported for spacing studies in 14-
year-old loblolly pine at Auburn,
Alabama (Ware and Stahelin,
1948} ; 14-year-old loblolly and
shortleal pine at Athens, Georgia
(Jackson, 1958); and 1l-year-old
loblolly pine growing on a medium
quality site in the Georgia Piedmont
{Hamilton, 1956) are shown in Ta-
ble 4. Loblolly pine in Illineis com-
pares favorably, in all respects, with
the 11-year-old, medium site, Georgia
plantations. Considering the one-
vear age differences, the same holds
true in eomparing the Illinois lob-
lolly pine and shortleaf pine with
the older plantations in Alabams
and Georgia.

The vesults of this study, although
involving but 13 years of growth,
emphasize the superior growth of
loblolly pine as ecompared with short-
leaf pine in southern Tllinois. It
also shows that the growth of both
species, and loblolly pine in particu-
lar, compares favorably at this point
with that reported for the sume
species in the southern states. There
is some clement of risk, due to the
suseeptibility of loblolly pine to
glaze damage, in planting this spc-
cies (Boggess and MeMillan, 1954).
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Reserr  develnproent  of  palpeeecond
markets within the ared mor help
rffzel this dissdvartaze by providing
an ontlel Tov galvags matermls,

BrmsmAny

1, Lobloily  pine {(Péawe  fosdo
L) and  shortleaf pine  [PYnas
ecfinate 1) were planted at spac-
meacfdxzd- 6x 6, Bx 8, and [0 x
10-Eeet on a gite of medigm guallty
in sonthern Illineiz.  Greswih and
yield dala were wollecles] ot the ond
of she eleventh und thivbeenth grow-
INg SULsEOY,

I, Bpacior had bttle efect on
tree hetshits, but dismeiers were larg.
or ut the wider spacings,

4. Loblslly wee taller, larger in
diameter, and produced spmifioantly
mare wood than shortleaf pioe ot
eanh spacing. HApaciogs bebween 6 x
fi- amd 8 x A.lepl are suppested for
].limll'.iug I|:-'||T|,anlr_-.r |_|ir|_|_=.I bt I_|1'-|_'E|:nt
resnlts de not vet warrant similar
recommencetions for shortlsal pine,

4, Growth and yizld of hetl spe-
rigs compare Favorably with that re-
ported  Por similar stodies it the
Pigdmort Rarion of Alubimmn and
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