


of 5GE of tree height are excessive because they reduce wood quality; a crown
length of 407 produces the maximum volume of clear weod.

When total fiber production is important, cleose spacings have a
cefinite advantage. Until mortality cancels growth, narrow spacings vield
greater cuble foot volumes, but wider spacings allow trees to grow to met-—
chantable sizes sooner. There 1s, however, a point of diminishing treturns
for spacing beyond which growing space is wasted four much or all of the
life of the stand., Ware and Stahelin (1948) reported that for lobloelly,
slash, and lougleaf pine plantations, close (4 x &4 feet) spacing leads to
early overcrowding, retarded growth, and death from suppression before the
trees reached merchantable size. Spacings wider than 10 x 10 made insuf-
ficieat use of the growing space during the early vears of the plantations.

The contemporary practice is to plant at the wider spacings for
finapncial advantages. Bennett (1963) pointed out that at age 15 a stocking
of 600 slash pine trees per acre (about 8 x 9 spacing) yields over 90% of
the velume of 1,000 trees (about 6 x 7 spacing). Ue viewed densitiecs be-
yond 300 trees as not profitable at an alternative rate of return of 3 per-
cent.

Site and Stand Description

The plantations degcribed in this paper were established at the
Dixon Springs Agricultural Center in Pope County in 1949 to study the ef-
fect of spacing on the growth and yield of planted loblolly and shortleaf
pine., Boggess and Gilmore (1963} have reported om the early growth through
age 13. This paper reports growth of the plantations through age 20.

The plantation is growing 1n soils of the Grantsburg series
{Ochreptile Typic Fragiudalfs), which developed uuder upland forests in 40
to 83 inches of loess deposited on a residuum of sandstone. The Grantsburg
s50ils have a moderately well-develnped fragipan at depths of about 30 inches.
Both root penetration and movement of moisture are impeded by the fragipen.

The climate is characterized by mild winters, hot summers, and
frequent short summer droughts. Rarely are therz ice storms or extreme
cold. The frost free season averages 195 days annually,

At the time of planting, the area had been abandoned from agri-
culture approximately 10 years. There was little brush imvasion, but a
grouad cover of broomsedge (Andropogor spp.) had developed on the slightly
ercdad areas and poverty grass (Aristida dichotoma Michx. and Danthonla
spicata (L.} Beauv.) on severely eroded areas. The site was judged to be
of medium gquality.

One-year-old seedlings used in the study were obtained from the
state tree nursery at Joneshoro, Illinois. Loblolly seed came from
Maryland and northern Alabama; the shortleaf seed was from an unknown
source. Four spacings of 4 x 4, 6 x 6, 8 x 8, and 10 x 10 feet were ecs-—
tablished in 0.64 acre blocks. A 0.1 acre square sampls plot was located
in the center of cach black for detailed stand measurements. Treatments
were replicated four times for loblolly and three times im ghortleaf,
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At age 20, loblolly pine had produced more wood in the & x 6 and
& x 8 gpacings (about 4,000 cubic feet) than in rhe 4 z 4 and 10 » 10 spacings
{abour 3,200 cubic feet}. Tt is interesting tc note that at this age 590 trees
on an acre are producing as much volume as 950 trees and 383 trees are pro-
ducing as much veolume as 1,340 trees.

Shortileaf pine is not occupying the site at age 20 as completely as
loblolly pine is. The pgreatest volume for shortleaf piane was about 3,200
cubic fsat {n the & x 6 spacing, followed by the 4 x 4, 8 x 8, and 10 = 10
spacings.

Despite the relavively faster rates of hasal area growth shown io
the shortleaf pine stands during the past seven wears (¥able 2), superior
height growth largely explaing the grester wolume obitained in the leblelly
pine stands. These [indings are consistenit with those found by Jackson (1958)
in 2 similar study in Georgia.

Based on cubic fect per tree, the fastest prowing trees for both
species were these with the widest spacing interval {Table 1}. TPutfure measure-
ments are needed, however, to indicate whether the fasiter rafes will eventually
narrow the differences in tetal ner volume betwren the 10 = 10 and 8 x 8 spacings.
The 10 x 10 spacing may prove to be too wide because sian'y that are appreciably
understocked cannot be exzpected tu reach nermal stociing Juring a short rotation
{Wellwood, 31%43). On the other hand, a stocking of 400 .rees per acre produced
almost as much volume as 600 trees per acve (Beonett, 1,83}, and a 10 x 10
spacing may eventually become the optimum spacing.

Cord Volume ~ Our study supporis what cthevs have found; namely, at
20 years of age, the vield of wood that meets the minimum specifications for
pulpsticks, au measnred in standard cords, is influenced bv spacing. Our re-
sults show that the yield of loblolly pine pulpwood was about the same in the
6 x & and 8 x 8 apacings (Table 2), but more than likely the 8§ x 8 spacing will
vield tho greater pulpwood wvolume within tha next three years,

While loblolly pine's growth and vield in southern Illincia are quite
encoutraging, they are somewhat less than those reported in its natural range.
For example, in Louisiana, 18-year-old loblolly pine planted at 8 x & spacing
averaged 1,9 cords per acre per vear (Hansbroogh, 1968). In Illinois the
growth at this spacing has been 1.7 cords per acre per vear {Table 3}, The
best yield in the Louisiana plantation was 40 cords per acre in 18 years planted
at 10 z 10 feet, wheveas in our study lohlolly produced only 26 cords per acre
at 10 = 10 feet in 1B vears.

Shortlea® pine in this experiment has preduced the greatest velume of
pulpwood at the three widest spacings at age 20 {Table 3). Tt is llkely that
short eaf pine growing at cither 6 x & or 8 x 8 will yield the greatest pulp-
wood volume within the next five years.

In terns of cord volume, the growth rates found din this Z0-vear-old
Illineis plantation indicate that both species are more valuable if kept on
the stump and allowed to grow, presumably increasing in value at almost similar
rates. Lased on these results, age 20 is not a rational rotation age for most
of the spacings.



Takle 2. Periodic annual per scre growth for loblelly and shortleal pine.

Loblolly pine Shortleaf pine
0-11 12-13 14-18 19-20 0-11 12-13 14-18 19-20
years yedars years yearsg vaarsg years years years
e« 4 « « « « « - « Basal area (square feet) . . . . . . . . . .
4 x 4 14 7 1 3 10 11 6 16
hx 6 12 10 6 5 8 11 7 11
83x8 10 12 7 3 ] 11 8 7
10 = 10 6 10 7 10 4 9 8 10
e ot ot e e n e e e s e s dbh (duches) v v v v v e e e e e s
£ x 4 0.30 0.10 . 0.14% 0.20 0.25 .30 .14 0.05
6 x6 (0. 40 0.20 0.18 0.15 0.35 0.23 0.16 0.10
3x8 0.49 3.30 0.18 0.15% 0.37 0.35 0.24 .15
10 = 10 0.50 0D.45 .28 0,20 0.40 0.45 0.32 0.20
e 4 e n s 4 e v a2 . Volume {cubic feet) . - - - . . 4 . . 4 aa
4 x & 161 154 167 120 94 185 192 260
6 %6 136 187 287 358 80 150 225 427
8x8 109 297 279 456 32 192 209 365
10 x 10 75 190 25% 406 34 117 212 341

Table 3. Cord volume per acre for loblolly and shori-
leaf pines at the end of 18 and 20 growiong

SEASONS .

Loblelly pine Shortleaf pine

18 20 18 20
years vears years vears

4 x & 20a 25a l4c 21a
6 x b 29b 36h 20b 29b
8x 8 31b 39h 18t 27b
0 x 10 26¢ 34c 16c 29b

Within an age group for each species, 2 is significantly
different from b and ¢ at the .01 level aud b is signi-
ficantly different from ¢ at the .05 level.
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