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ABSTRACT 

Yield tables for high-survival, unthinned 
plantations of red pine were prepared to age 50 years 
from planting, by 5-year age classes, for eight planted 
spacing and five site index classes. Each table presents 
the numbers of trees and the basal area per acre, the 
mean d.b.h., and the total, merchantable cubic, and board 
foot volumes per acre. Site index curves and diameter 
distribution data are also presented. 

RESUME 

Preparation par classes d'age de cinq annees 
pour huit classes d'espacement et cinq classes d'indices 
de site, de tables de rendement pour des plantations non 
eclaircies de Pin rouge (Pinus resinosa Ait.) accusant un 
taux eleve de survivance cinquante ans apres la mise en 
terre. Chaque table presente les nombres d'arbres et la 
surface terriere a l'acre, Ie dhp moyen, ainsi que Ie 
volume total, Ie volume marchand en unites cubiques et Ie 
volume en pmp a l'acre. Les courbes d'indices de site et 
les donnees relatives a la distribution du diametre y sont 
egalement presentees. 





YIELD OF UNTHINNED RED PINE PLANTATIONS AT 
THE PETAWAWA FOREST EXPERIMENT STATION 

INTRODUCTION 

Two important decisions in plantation management concern (i) the 
choice of initial spacing and (ii) whether to adopt a schedule of intermediate 
cuttings or to remove the stand in a single harvest cut. These decisions 
cannot be made rationally without a sound knowledge of plantation develop
ment at different stocking levels. A logical standard in this respect is 
the stand that has grown up without radical disturbance and is therefore 
closely representative of the potential for that particular site and planted 
spacing. Although it may be impossible to match such high yields except on 
small areas, the potential has at least been identified and can serve both 
as a goal and as a reference point for measuring performance. The tables 
in this paper have been developed to provide such standards. 

The information presented here pertains to plantations of red pine 
(Pinus resinosa Ait.) at the Petawawa Forest Experiment Station that have 
shown high survival. They have not been thinned, nor have they suffered 
serious losses from external causes. Virtually all their mortality has 
been due to suppression caused by within-stand competition. 

PLANTATIONS 

The study was based on 31 plantations totalling 230 acres and 
representing ages from 9 to 43 years. Planting sites were mainly old fields 
but included a few burned-over areas. The principal soils were loamy or 
sandy tills and waterlaid sands, both often capped with windblown sand; 
lacustrine silts occurred occasionally. Most planting was done in evenly 
spaced rows at approximately square spacings in the range 4 x 4 feet to 
14 x 14 feet. A large number of permanent plots were established in these 
plantations over the years, both in conjunction with silvicultural experiments 
and for sampling undisturbed conditions. Site characteristics, plantation 
establishment, and juvenile growth were described in detail by Stiell (1955). 

METHODS 

Terminology 

In this paper, stocking levels are discussed in terms of both 
square spacing, which is more generally used in plantation work, and numbers 
of trees per acre. The equivalent values are as follows: 
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Spacing class (ft) Trees per acre 

Midpoint Range Midpoint Range 

4 x 4 3.51- 4.50 2, 722 3, 555-2, 151 

5 x 5 4.51- 5.50 1, 742 2, 150-1, 440 

6 x 6 5.51- 6.50 1, 210 1, 439-1, 031 

7 x 7 6.51- 7.50 889 1, 030- 774 

8 x 8 7.51- 8.50 681 773- 603 

10 x 10 9.51-10.50 436 482- 395 

12 x 12 11.51-12.50 302 328- 279 

14 x 14 13.51-14.50 222 238- 207 

In all calculations square spacing equivalents were calculated to the nearest 
hundredth of a foot, e.g. a spacing of 7.80 x 7.80 feet for 716 trees per 
acre. Spacings are sometimes referred to by one dimension, e.g. "6" instead 
of "6 x 6" feet. 

Sample Plots 

Data were obtained from 56 plots in areas of uniformly high survival. 
Each had been measured from one to five times. On each plot, individual tree 
records were kept (made possible by numbering and tagging all trees), and at 
every measurement stand tables were prepared showing the numbers of trees, 
the basal area and volume for each I-inch diameter class, and the per acre 
totals. Volumes were compiled from the Form-class Volume Tables (Anon. 
1948), for merchantable cubic volume including the bole to a 4-inch top 
d.i.b., and for board feet ( International 1/4-inch rule) including trees 
7 inches d.b.h. and larger to a variable top d.i.b. 

Form class (ratio of diameter at half-height above b.h. to d.b.h.) 
was measured on about half the plots, and on the others it was assumed to 
be 70. Other values calculated for each plot were mean d.b.h. (d.b.h. of 
tree of mean basal area), dominant height (average of tallest 10%1), and 
the fractional square spacing equivalent to the number of trees per acre. 
Table 1 shows the limits of average stand values available from the entire 
sample. 

1Dominant height so 
tree of mean basal 
O .OOlll(B)2 

defined (H) can be estimated from the height of the 
area (B) by the equation H = 1.6696 + 1.1140B -

(R2 = .996) 
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TABLE 1. RANGE IN AVERAGE STAND VALUES 

Age (years from planting) 
Trees per acre 
Equivalent spacing (ft) 
Average d.b.h. (inches) 
Dominant height (ft) 
Basal area (ft2/acre) 
Total volume (ft3/acre) 

14.7 x 

9 -
202 -

14.7 -
1.7 -

13.4 -
4 -

23 -

43 
2,448 
4.2 x 4.2 
12.3 
74.9 
263 
7,969 

The various parameters to be shown in the yield tables were individ
ually related to height and spacing by regression methods, use being made of 
the particular average values from all plots. The tables were then derived 
by appropriate substitution in the regression equations, which provided 
estimates for the required combinations of age, site, and initial spacing. 

Height/Age Relations 

All data for dominant height and age were plotted on a master sheet 
and the points for individual plots at successive measurement dates were 
connected for easy comprehension of growth trends. These trends were remark
ably similar. The construction of site index curves was attempted by a 
variety of techniques, but anamorphic curves produced in the standard manner 
(e.g. Husch 1963, p. 212-213), without correction for differences in coeffi
cient of variation, conformed most closely to actual growth patterns. The 
curves were drawn to represent 10-foot height classes at age 50 (Fig. 1). 

An effort was made to relate height growth to soil moisture regime 
as defined by Hills and Pierpoint (1960). A comparison of plot heights in the 
25-year-old class (the largest age group available) showed that dominant 
height increased with increasing moisture regime as follows: 

o moisture regime - 37.5 feet 
0+ II " - 40.1 It 

1, 1+,2 " It - 45.5 It 

3 " II - 48.9 " 

These averages show a clear trend similar to that found by Love and Williams 
(1968) for total volume in red pine plantations in southern Ontario. It must 
be emphasized, however, that height variation within a moisture class was 
so great that moisture regime alone would not allow accurate height prediction 
for individual plantations. ,The plot with best growth was on a 2 moisture
regime site - fine sand over slightly compacted loamy sand. Poorest growth 
was found on deep, loose, coarse sands with a 0 moisture regime. 

Tree Mortality 

For each plot, numbers of trees per acre were plotted over the 
associated dominant height for successive measurement dates and individual 
points joined. The resulting lines showed definite trends of decreasing 
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Figure 1. Site index curves at base 
age 50 years for planted 
red pine. 

numbers with increasing height, with plots at closer initial spacings showing 
higher rates of mortality. This pattern was similar to that noted by Beekhuis 
(1966) for other pine species and by Stiell and Berry (1967) for white spruce 
(Picea glauca [Moench] Voss). 

From the pooled data, a significant relationship was found between 
mortality rate and an expression combining dominant height and spacing. 
Where M is the number of trees per acre dying for the next 10 feet of dominant 
height growth, and NH is the present number of trees per acre x dominant 
height in feet/100, 

M = .3685 - .02l8NH + .00033 (NH)
2 

(R
2 

= .825) 

Since rate of mortality is reckoned per unit height increase rather than per 
unit of time (i.e. age increase), the relationship is considered independent 
of age and site. There is a threshold value for NH, which is reasonable in 
that no mortality from mutual competition would be expected in very short or 
open stands. 

Determining actual mortality for each spacing class involved starting 
with a low stand height, e.g. 5 feet, and substituting progressively taller 
heights in the NH expression until the death of one tree was indicated. The 
number of trees per acre (N) was then reduced accordingly, dominant height 
increased by 10 feet, and mortality for the new NH calculated. This procedure 
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was repeated with 10-foot height increments and each new indicated N value. 
The result is a series of tree number/height curves, each based on a 
different initial spacing (Fig. 2). 

Stand Diameters 

Mean stand diameter (d.h.h. of tree of mean basal area) showed 
a direct, significant relationship with spacing and height (Fig. 3). When 
D is the mean d.h.h. in inches, and SH is the spacing in feet x dominant 
height in feet/lOO, 

D = 1.7002 + 1.42l2SH - 0.0366l(SH)
2 

(R
2 

= .961) 

This relation does not hecome effective in young stands until crowns have 
closed. 

The range and distribution of diameters within stands, information 
that is more useful than mean d.h.h. alone, were found hy sorting plot data 
according to current spacing class and I-inch mean diameter class. Averages 
of these data are presented in Tahle 2 according to their percentage occur
rence in relation to the diameter class containing the mean d.h.h. The 
values are somewhat erratic, owing to the small numher of plots on which 
some are based. Generally, the range of diameters increases with mean 
d.h.h., although not with wider spacing within a mean d.h.h. class. 
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TABLE 2. PERCENTAGE STEM DISTRIBUTION ABOUT MEAN DIAMETER CLASS (D) IN RED PINE PLANTATIONS 

Mean d.b.h. Spacing One-inch diameter classes 
class class Number 

(inches) (ft) plots D-6 D-5 D-4 D-3 D-2 D-1 D D+1 D+2 D+3 D+4 D+5 ZD- L:D+ 

2 4 x 4 2 44.6 48.2 7.2 44.6 7.2 
5 x 5 2 22.0 58.0 20.0 22.0 20.0 
6 x 6 3 15.5 59.6 24.6 0.3 15.5 24.9 
7 x 7 2 18.5 50.3 31.0 0.2 18.5 31.2 
8 x 8 2 34.2 52.6 13.2 34.2 l3.2 

10 x 10 2 29.4 52.6 17.5 0.5 29.4 18.0 
14 x 14 1 27.5 54.9 17 .6 27.5 17.6 

3 4 x 4 2 3.3 18.7 49.9 26.4 1.7 22.0 28.1 
5 x 5 1 1.6 12.3 45.2 37.9 3.0 13.9 40.9 
6 x 6 2 3.0 16.2 42.4 35.0 3.4 19.2 38.4 

4 5 x 5 7 0.7 6.4 26.0 46.3 17.4 3.2 33.1 20.6 
6 x 6 6 1.0 4.0 18.2 45.6 27.6 3.5 0.1 23.2 31.2 

'" 7 x 7 6 0.9 5.8 22.1 47.5 22.2 1.5 28.8 23.7 
8 x 8 2 2.0 10.2 41. 8 41.1 4.9 12.2 46.0 

10 x 10 2 1.5 4.9 7.4 43.9 39.3 3.0 l3.8 42.3 

5 5 x 5 3 0.3 2.6 11. 9 25.9 34.3 21.6 3.3 0.1 40.7 25.0 
6 x 6 12 0.4 3.4 9.8 26.7 33.8 19.5 5.0 1.3 0.1 40.3 25.9 
7 x 7 3 0.3 1.8 6.2 23.5 39.4 24.2 2.2 1.5 0.5 0.4 31.8 28.8 
8 x 8 4 1.8 5.1 10.2 19.7 31.6 21. 5 8.5 1.6 36.8 31.6 

10 x 10 1 1.0 2.0 2.9 24.5 42.2 27.4 30.4 27.4 
12 x 12 1 1.0 1.0 25.2 63.1 9.7 27.2 9.7 
14 x 14 1 0.9 0.0 3.8 16.2 28.6 42.9 6.7 0.9 20.9 50.5 

6 6 x 6 11 0.1 0.7 3.7 14.8 24.3 29.1 18.8 6.6 1.7 0.2 43.6 27.3 
7 x 7 12 0.4 3.9 10.7 22.0 33.3 21. 7 6.6 1.4 37.0 29.7 
8 x 8 2 2.4 6.0 15.4 35.5 36.2 4.5 23.8 40.7 

10 x 10 2 0.2 1.5 3.3 7.9 20.2 39.4 24.0 3.5 33.1 27.5 



TABLE 2. PERCENTAGE STEM DISTRIBUTION ABOUT MEAN DIAMETER CLASS (D) IN RED PINE PLANTATIONS (cont.) 

Mean d.b.h. Spacing One-inch diameter classes 
class class Number 

(inches) {ft} :e1ots D-6 D-5 D-4 D-3 D-2 D-1 D D+1 D+2 D+3 D+4 D+5 w- LD+ 

7 6 x 6 1 1.9 11.1 12.0 26.8 24.1 16.7 6.5 0.9 51. 8 24.1 
7 x 7 12 1.0 4.5 13.7 23.6 29.2 20.1 6.8 0.9 0.2 42.8 28.0 
8 x 8 5 0.7 2.5 7.6 19.2 30.6 27.2 10.3 1.7 0.1 0.1 60.6 12.2 

10 x 10 2 1.1 1.4 9.9 21.8 43.2 19.9 2.7 34.2 22.6 
12 x 12 1 1.0 0.0 1.0 11. 6 54.4 30.1 1.9 13.6 32.0 
14 x 14 1 0.9 1.8 9.9 18.9 40.6 22.5 5.4 31.5 27.9 

8 7 x 7 1 0.6 8.7 15.5 19.9 24.9 21.1 8.1 1.2 44.7 30.4 
8 x 8 5 1.6 5.9 12.9 24.1 27.8 19.4 6.3 1.6 0.3 0.1 44.5 27.7 

10 x 10 2 0.2 1.0 3.1 6.5 8.3 16.6 25.4 16.9 18.5 2.2 1.3 35.7 38.9 

9 8 x 8 1 1.3 5.3 21. 3 13.4 32.0 24.0 2.7 41.3 26.7 
10 x 10 2 1.2 1.2 3.2 11.9 19.7 36.8 22.4 3.0 0.6 37.2 26.0 
14 x 14 1 2.7 3.6 9.0 21. 6 35.2 19.8 8.1 36.9 27.9 

'-J 
10 10 x 10 1 1.2 1.3 3.8 8.8 13.8 28.7 25.0 15.0 1.2 1.2 28.9 42.4 

12 x 12 1 4.9 19.6 45.1 27.5 2.9 24.5 30.4 

11 14 x 14 1 1.8 1.8 0.9 11. 7 20.7 30.7 19.8 9.9 2.7 36.9 32.4 

12 14 x 14 1 0.9 0.9 0.9 2.8 10.2 14.8 24.1 27.8 9.3 6.5 1.8 30.5 45.4 
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Stand Volumes 

A highly significant relation between total cubic foot volume per 
acre and an expression combining height and spacing was previously shown 
for unthinned red pine plantations (Stie11 1967). The data on which the 
original regression was based have now been strengthened and extended by 
the addition of values obtained from about 50 subsequent sample plot 
remeasurements (Fig. 4). When Vt is the total volume in cubic feet per 
acre, and HS is the dominant height in feet/3/average spacing in feet, 

Vt = -881.334 + 88.073HS + 3.694(HS)
2 

(R
2 

= . 975) 

Merchantable cubic volumes of individual plots, expressed as 
percentages of total volume, were stratified by initial spacing and plotted 
over dominant height. Freehand curves, harmonized by graphical methods, 
were fitted, from which merchantable volumes could be derived for every 
combination of spacing and height used for estimating total volume. For 
board foot volumes a similar procedure was followed, except that ratios 
expressing numbers of board feet per cubic foot of total plot volume were 
used. 

Stand volumes can easily be derived from these relationships for 
any chosen heights and spacings, and some examples are shown in Table 3. 
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Yield tables are predictive, and show the progression of stand 
development with age. Tables 4 to 8 show yields for five 10-foot S I

50 
classes, by eight initial spacings, with values shown at 5-year intervals. 
The various parameters were derived in the following way. Heights at given 
ages were determined from the site index curves, and trees per acre from the 
numbers/height curves. Mean d.b.h. to the nearest hundredth of an inch was 
estimated from the SH regression. Basal areas per acre were derived by 
multiplying numbers of trees by the b.a. equivalent of mean d.b.h. (D.b.h. 
values were subsequently rounded to the nearest tenth of an inch for 
presentation in the tables.) Total volumes were calculated from the HS 
regression, and merchantable cubic and board foot volumes were derived as 
described earlier. 

Most yield-table values are based on data that fall within the 
limits shown in Table 1, and extrapolations can be inferred from the broken 
lines in Fig. 2. 
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TABLE 3. STAND VOLUMES FOR RED PINE PLANTATIONS 

Dominant Average spacing (ft) 
height 

{ftl Volume 4 6 8 10 12 14 

20 Total ft3 815 536 369 255 170 104 
Merch. ft3 82 161 159 122 85 52 
Board ft 

30 Total ft3 2, 103 1, 580 1, 271 1, 061 907 787 
Merch. ft3 631 774 763 711 635 551 
Board ft 150 225 300 300 200 

40 Total ft 3 2, 848 2, 358 2, 027 1, 785 1, 598 
Merch. ft3 1, 766 1, 674 1, 561 1, 425 1, 294 
Board ft 2, 060 3, 500 4, 600 4, 600 4, 100 

50 Total ft 3 4, 339 3, 630 3, 153 2, 804 2, 536 
Merch. ft 3 3, 081 2, 795 2, 585 2, 383 2, 181 
Board ft 6, 200 9, 300 10, 600 10, 600 9, 600 

60 Total ft3 5, 086 4, 437 3, 964 3, 601 
Merch. ft3 4, 171 3, 771 3, 488 3, 205 
Board ft 17, 600 19, 300 18, 600 16, 400 

70 Total ft3 6, 727 5, 880 5, 265 4, 793 
Merch. ft 3 5, 718 5, 174 4, 739 4, 362 
Board ft 29, 200 30, 100 27, 600 23,200 
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TABLE 4. YIELD TABLE FOR UNMANAGED RED PINE PLANTATIONS (SITE INDEX CLASS 50) 

Age from Dominant Planted Trees Mean Basal Volume/acre 
planting height spacing per d.b.h. area/acre Total Merch. Merch. 

{years} {ft) {ft) acre {inches) {ft2 ) � ft3 f.b.m. 
20 23.2 4 x 4 2,680 3.0 132 1,188 202 

5 x 5 1,730 3.3 103 991 268 
6 x 6 1,205 3.6 86 844 304 
7 x 7 886 3.9 74 729 313 
8 x 8 680 4.2 66 637 312 

10 x 10 436 4.8 55 496 273 
12 x 12 302 5.4 48 390 226 
14 x 14 222 5.9 43 308 179 

25 29.3 4 x 4 2,624 3.3 160 1,978 593 
5 x 5 1,703 3.7 129 1,697 679 15 
6 x 6 1,198 4.1 110 1,494 717 30 
7 x 7 883 4.5 96 1,329 718 25 
8 x 8 679 4.8 86 1,202 709 60 

10 x 10 436 5.6 73 1,000 660 600 
12 x 12 302 6.2 64 850 587 595 
14 x 14 222 6.9 58 735 507 515 

30 34.5 4 x 4 2,545 3.7 186 2,715 1,086 
5 x 5 1,675 4.1 153 2,369 1,161 235 
6 x 6 1,182 4.5 132 2,106 1,158 630 
7 x 7 878 4.9 117 1,900 1,159 855 
8 x 8 675 5.4 106 1,733 1,126 1,250 

10 x 10 434 6.2 90 1,474 1,061 2,255 
12 x 12 302 7.0 80 1,284 963 2,570 
14 x 14 222 7.7 72 1z135 863 2z405 

35 38.7 4 x 4 2,460 3.9 206 3,350 1,575 
5 x 5 1,637 4.4 172 2,944 1,619 590 
6 x 6 1,163 4.9 150 2,636 1,582 1,475 
7 x 7 868 5.3 134 2,395 1,557 1,990 
8 x 8 670 5.8 122 2,195 1,537 2,680 

10 x 10 433 6.7 105 1,888 1,435 4,155 
12 x 12 302 7.5 93 1,662 1,313 4,485 
14 x 14 222 8.3 84 1,484 1,187 4,185 

40 42.8 4 x 4 2,365 4.2 225 4,001 2,121 
5 x 5 1,598 4.7 192 3,539 2,123 1,310 
6 x 6 1,142 5.2 168 3,183 2,069 2,735 
7 x 7 856 5.7 152 2,903 2,003 3,630 
8 x 8 662 6.2 138 2,672 1,951 4,595 

10 x 10 431 7.1 120 2,318 1,808 6,260 
12 x 12 301 8.0 106 2,053 1,683 6,530 
14 x 14 222 8.9 96 1,846 1,532 5,965 

45 46.5 4 x 4 2,255 4.5 244 4,591 2,663 
5 x 5 1,550 5.0 210 4,093 2,579 2,290 
6 x 6 1,120 5.5 186 3,670 2,496 4,255 
7 x 7 845 6.0 168 3,388 2,439 5,490 
8 x 8 658 6.6 154 3,127 2,345 6,725 

10 x 10 429 7.6 134 2,729 2,183 8,485 
12 x 12 300 8.5 118 2,428 2,040 8,595 
14 x 14 222 9.4 107 22191 1,862 8,105 

50 50.0 4 x 4 2,142 4.7 260 5,168 3,152 515 
5 x 5 1,500 5.3 226 4,636 3,060 3,850 
6 x 6 1,095 5.8 202 4,206 2,986 6,310 
7 x 7 830 6.4 184 3,861 2,857 7,720 
8 x 8 649 6.9 169 3,575 2,753 9,045 

10 x 10 425 8.0 146 3,128 2,565 10,825 
12 x 12 299 8.9 130 2,793 2,374 10,695 
14 x 14 221 9.9 117 2,532 2,178 10,130 
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TABLE 5. YIELD TABLE FOR UNMANAGED RED PINE PLANTATIONS (SITE INDEX CLASS 60) 

Age from Dominant Planted Trees Mean Basal Volume/acre 
planting height spacing per d.b.h. area/acre Total Merch. Merch. 

{years2 {ft2 {ft2 acre {inches2 {ft22 ft3 ft3 f.b.m. 
20 27.8 4 x 4 2,640 3.3 153 1,776 480 

5 x 5 1,713 3.6 122 1,517 561 
6 x 6 1,200 4.0 104 1,328 598 
7 x 7 885 4.3 91 1,176 600 
8 x 8 680 4.7 82 1,057 602 

10 x 10 436 5.4 69 871 557 
12 x 12 302 6.0 60 732 483 
14 x 14 222 6.7 54 625 413 

25 35.1 4 x 4 2,534 3.7 188 2,805 1,150 
5 x 5 1,667 4.1 155 2,449 1,225 245 
6 x 6 1,178 4.6 134 2,179 1,220 720 
7 x 7 877 5.0 119 1,970 1,202 1,005 
8 x 8 675 5.4 108 1,798 1,187 1,440 

10 x 10 434 6.2 92 1,532 1,118 2,495 
12 x 12 302 7.0 82 1,336 1,015 2,845 
14 x 14 222 7.8 74 11184 912 22640 

30 41.3 4 x 4 2,400 4.1 219 3,760 1,918 
5 x 5 1,610 4.6 184 3,319 1,925 995 
6 x 6 1,153 5.0 162 2,982 1,879 2,205 
7 x 7 860 5.6 145 2,711 1,843 2,980 
8 x 8 664 6.0 132 2,493 1,795 3,865 

10 x 10 432 7.0 114 2,159 1,684 5,460 
12 x 12 301 7.9 101 1,907 1,545 5,760 
14 x 14 222 8.7 92 1z 711 12403 51440 

35 46.5 4 x 4 2,255 4.5 244 4,59l 2,663 
5 x 5 1,550 5.0 210 4,093 2,579 2,290 
6 x 6 1,120 5.5 186 3,700 2,516 4,290 
7 x 7 845 6.0 168 3,388 2,439 5,490 
8 x 8 658 6.6 154 3,127 2,345 6,725 

10 x 10 429 7.6 134 2,607 2,086 8,110 
12 x 12 300 8.5 118 2,424 2,036 8,580 
14 x 14 222 9.4 107 2119l 12862 82105 

40 51.2 4 x 4 2,100 4.8 265 5,367 3,328 910 
5 x 5 1,480 5.4 233 4,817 3,227 4,530 
6 x 6 1,083 5.9 208 4,381 3,111 7,095 
7 x 7 823 6.5 189 4,024 3,018 8,610 
8 x 8 645 7.0 174 3,731 2,910 9,960 

10 x 10 424 8.1 151 3,270 2,714 11,610 
12 x 12 299 9.1 l34 2,925 2,516 11,525 
14 x 14 221 10.0 121 2z653 2z308 102875 

45 55.8 4 x 4 1,927 5.2 285 6,113 4,035 2,750 
5 x 5 1,403 5.8 254 5,549 3,884 7,545 
6 x 6 1,046 6.3 229 5,080 3,759 10,670 
7 x 7 803 6.9 210 4,681 3,651 12,405 
8 x 8 634 7.5 194 4,315 3,452 13,505 

10 x 10 420 8.6 169 3,836 3,222 14,960 
12 x 12 298 9.6 150 3,444 2,996 14,670 
14 x 14 221 10.6 135 32133 22757 l32725 

50 60.0 4 x 4 1,778 5.6 304 6,800 4,692 4,965 
5 x 5 1,330 6.1 274 6,234 4,551 10,660 
6 x 6 1,006 6.7 249 5,725 4,408 14,200 
7 x 7 782 7.3 229 5,306 4,245 16,290 
8 x 8 621 7.9 212 4,944 4,054 17,450 

10 x 10 417 9.0 186 4,378 3,721 18,255 
12 x 12 296 10.1 165 3,940 3,507 17,770 
14 x 14 220 11.1 148 3,590 3,195 16,585 
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TABLE 6. YIELD TABLE FOR UNMANAGED RED PINE PLANTATIONS (SITE INDEX CLASS 70) 

Age from Dominant Planted Trees Mean Basal Volume/acre 
planting height spacing per d.b.h. area/acre Total Merch. Merch. 

�years2 �ft} �ft2 � (inches} (ft22 ft3 ft3 f.b.m. 
20 32.4 4 x 4 2,578 3.5 175 2,411 844 

5 x 5 1,687 3.9 143 2,091 941 85 
6 x 6 1,188 4.3 123 1,851 963 295 
7 x 7 880 4.8 108 1,662 964 415 
8 x 8 677 5.1 98 1,512 953 680 

10 x 10 435 5.9 83 1,278 895 1,480 
12 x 12 302 6.7 74 1,104 806 1,710 
14 x 14 222 7.4 66 969 707 1,600 

25 40.9 4 x 4 2,410 4.1 217 3,697 1,849 
5 x 5 1,617 4.6 183 3,262 1,892 915 
6 x 6 1,156 5.0 160 2,929 1,845 2,080 
7 x 7 862 5.5 143 2,663 1,784 2,795 
8 x 8 665 6.0 l31 2,448 1,738 3,670 

10 x 10 432 6.9 113 2,117 1,630 5,250 
12 x 12 301 7.8 100 1,868 1,5l3 5,565 
14 x 14 222 8.6 90 1,676 1,358 5,210 

30 48.3 4 x 4 2,195 4.6 252 4,889 2,885 
5 x 5 1,525 5.1 218 4,373 2,842 3,060 
6 x 6 1,107 5.7 194 3,960 2,732 5,305 
7 x 7 838 6.2 176 3,629 2,649 6,605 
8 x 8 653 6.7 162 3,355 2,550 7,885 

10 x 10 426 7.8 140 2,930 2,373 9,670 
12 x 12 300 8.7 125 2,6l3 2,221 9,670 
14 x 14 221 9.7 112 2z364 2z033 9,150 

35 54.2 4 x 4 1,990 5.1 279 5,849 3,802 1,990 
5 x 5 1,435 5.6 247 5,301 3,658 6,520 
6 x 6 1,060 6.2 222 4,831 3,527 9,325 
7 x 7 814 6.8 203 4,454 3,430 11,045 
8 x 8 638 7.3 187 4,137 3,268 12,410 

10 x 10 422 8.4 163 3,636 3,054 13,815 
12 x 12 298 9.4 145 3,259 2,835 13,525 
14 x 14 221 10.4 l30 2,963 2z607 12,710 

40 59.8 4 x 4 1,783 5.6 303 6,766 4,669 4,870 
5 x 5 1,334 6.1 273 6,203 4,528 10,485 
6 x 6 1,006 6.7 248 5,691 4,325 14,055 
7 x 7 784 7.3 228 5,279 4,223 16,100 
8 x 8 622 7.9 212 4,919 4,034 17,265 

10 x 10 418 9.0 185 4,355 3,702 18,115 
12 x 12 297 10.1 164 3,918 3,448 17,630 
14 x 14 220 11.1 147 3,567 3,175 162410 

45 65.1 4 x 4 1,596 6.1 325 7,624 5,489 8,540 
5 x 5 1,237 6.6 297 7,065 5,369 14,835 
6 x 6 957 7.2 274 6,535 5,163 18,950 
7 x 7 755 7.8 253 6,085 4,990 21,300 
8 x 8 601 8.5 234 5,681 4,772 22,440 

10 x 10 407 9.6 205 5,047 4,391 22,360 
12 x 12 294 10.7 182 4,571 4,114 21,895 
14 x 14 219 11. 7 162 4z174 3z757 20z245 

50 70.0 4 x 4 1,425 6.7 344 8,396 6,2l3 l3 ,100 
5 x 5 1,140 7.2 319 7,854 6,126 19,005 
6 x 6 900 7.8 296 7,315 5,925 23,630 
7 x 7 720 8.4 274 6,837 5,675 26,185 
8 x 8 583 9.0 255 6,422 5,459 27,485 

10 x 10 400 10.1 224 5,727 5,040 26,630 
12 x 12 287 11. 2 197 5,180 4,662 25,795 
14 x 14 218 12.2 176 4,764 4,288 24,010 
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TABLE 7. YIELD TABLE FOR UNMANAGED RED PINE PLANTATIONS (SITE INDEX CLASS 80) 

Age from Dominant Planted Trees Mean Basal Volume/acre 
planting height spacing per d.b.h. area/acre Total Merch. Merch. 

{:t:ears� {ft� {ftl � {inches2 {ft22 � ft3 Lb.m. 
20 37.1 4 x 4 2,495 3.8 199 3,106 1,366 

5 x 5 1,650 4.3 165 2,718 1,441 380 
6 x 6 1,172 4.7 143 2,430 1,409 1,095 
7 x 7 872 5.2 128 2,202 1,409 1,540 
8 x 8 672 5.6 116 2,015 1,370 2,075 

10 x 10 434 6.5 99 1,728 1,279 3,385 
12 x 12 302 7.3 88 1,515 1,182 3,740 
14 x 14 222 8.1 79 12349 12052 3,495 

25 46.8 4 x 4 2,245 4.5 245 4,645 2,694 
5 x 5 1,545 5.0 212 4,138 2,607 2,400 
6 x 6 1,117 5.5 187 3,745 2,547 4,495 
7 x 7 843 6.1 169 3,426 2,467 5,685 
8 x 8 657 6.6 155 3,166 2,374 6,900 

10 x 10 428 7.6 134 2,764 2,339 8,705 
12 x 12 300 8.6 120 2,455 2,062 8,790 
14 x 14 222 9.4 108 22220 12887 82260 

30 55.1 4 x 4 1,955 5.1 283 6,000 3,900 2,400 
5 x 5 1,417 5.7 251 5,446 3,812 7,080 
6 x 6 1,055 6.3 227 4,969 3,677 10,035 
7 x 7 808 6.8 207 4,587 3,532 11,835 
8 x 8 637 7.4 19l 4,262 3,410 13,040 

10 x 10 421 8.5 166 3,746 3,147 14,460 
12 x 12 298 9.5 148 3,362 2,925 14,190 
14 x 14 221 10.5 133 3,058 22691 13 2 300 

35 62.0 4 x 4 1,712 5.8 312 7,130 4,991 6,275 
5 x 5 1,294 6.3 284 6,555 4,851 12,190 
6 x 6 987 6.9 258 6,041 4,712 15,950 
7 x 7 772 7.5 238 5,611 4,545 18,180 
8 x 8 615 8.1 221 5,236 4,294 19,425 

10 x 10 415 9.3 194 4,643 3,993 19,920 
12 x 12 296 10.3 172 4,187 3,726 19,345 
14 x 14 219 11.3 153 3,812 3,431 17,955 

40 68.3 4 x 4 1,486 6.5 337 8,141 5,943 11,560 
5 x 5 1,176 7.0 312 7,581 5,837 17,590 
6 x 6 920 7.6 287 7,045 5,636 21,980 
7 x 7 733 8.2 267 6,576 5,458 24,465 
8 x 8 590 8.8 248 6,164 5,239 25,705 

10 x 10 402 10.0 217 5,490 4,831 25,145 
12 x 12 292 11. 0 193 4,980 4,482 24,450 
14 x 14 218 12.0 172 4,554 4,099 22,680 

45 74.3 4 x 4 1,295 7.1 360 9,075 6,897 17,060 
5 x 5 1,054 7.7 336 8,531 6,739 22,605 
6 x 6 850 8.2 313 8,006 6,565 28,020 
7 x 7 692 8.8 292 7,529 6,324 30,870 
8 x 8 563 9.4 273 7,070 6,080 32,025 

10 x 10 394 10.6 240 6,359 5,660 30,840 
12 x 12 282 11. 7 211 5,746 5,229 29,475 
14 x 14 215 12.6 187 52293 42817 272470 

50 80.0 4 x 4 1,120 7.9 379 9,921 7,639 22,025 
5 x 5 942 8.3 358 9,420 7,536 27,600 
6 x 6 780 8.9 336 8,908 7,394 33,850 
7 x 7 646 9.5 315 8,423 7,160 36,895 
8 x 8 537 10.0 295 7,964 6,929 38,225 

10 x 10 380 11.2 260 7,182 6,464 36,195 
12 x 12 278 12.3 228 6,538 5,950 34,585 
14 x 14 212 13.2 201 6,026 5,484 32,120 
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TABLE 8. YIELD TABLE FOR UNMANAGED RED PINE PLANTATIONS (SITE INDEX CLASS 90) 

Age from Dominant Planted Trees Mean Basal Volume/acre 
planting height spacing per d.b.h. area/acre Total Merch. Merch. 

�years2 �ft2 {ft2 acre �inches2 �ft2 2 ft3 ft3 f. b.m. 
20 41.8 4 x 4 2,385 4.1 221 3,842 1,998 

5 x 5 1,605 4.6 187 3,388 1,999 1,085 
6 x 6 1,148 5.1 164 3,048 1,920 2,375 
7 x 7 858 5.6 147 2,773 1,886 3,190 
8 x 8 664 6.1 l34 2,553 1,838 4,085 

10 x 10 432 7.0 116 2,213 1,726 5,755 
12 x 12 301 7.9 103 1,955 1,584 6,020 
14 x 14 222 8.8 93 1,756 1,440 5,655 

25 52.6 4 x 4 2,045 4.9 272 5,582 3,517 1,450 
5 x 5 1,460 5.5 239 5,045 3,431 5,450 
6 x 6 1,074 6.1 214 4,591 3,306 8,170 
7 x 7 820 6.6 195 4,226 3,212 9,760 
8 x 8 642 7.2 180 3,917 3,055 11,045 

10 x 10 423 8.2 157 3,439 2,854 12,655 
12 x 12 298 9.3 139 3,078 2,647 12,435 
14 x 14 221 10.2 125 2,796 2,433 11,685 

30 62.0 4 x 4 1,712 5.8 312 7,130 4,991 6,275 
5 x 5 1,294 6.3 284 6,555 4,851 12,190 
6 x 6 987 6.9 258 6,041 4,712 15,950 
7 x 7 772 7.5 238 5,611 4,545 18,180 
8 x 8 615 8.1 221 5,236 4,294 19,425 

10 x 10 415 9.2 194 4,643 3,993 19,920 
12 x 12 296 10.3 172 4,187 3,726 19,345 
14 x 14 219 11.3 153 3,812 3,431 17,955 

35 69.7 4 x 4 1,440 6.6 343 8,357 6,184 12,785 
5 x 5 1,148 7.1 318 7,809 6,091 18,740 
6 x 6 904 7.7 294 7,272 5,890 23,345 
7 x 7 722 8.3 273 6,790 5,636 25,870 
8 x 8 584 8.9 254 6,372 5,416 27,145 

10 x 10 400 10.1 223 5,682 5,000 26,365 
12 x 12 287 11. 2 196 5, l39 4,625 25,540 
14 x 14 218 12.2 176 4,727 4,254 23,825 

40 76.8 4 x 4 1,212 7.5 369 9,441 7,175 19,260 
5 x 5 1,003 8.0 347 8,924 7, l39 24,985 
6 x 6 817 8.5 323 8,394 6,883 30,555 
7 x 7 675 9.1 303 7,933 6,664 33,475 
8 x 8 554 9.7 283 7,471 6,425 34,815 

10 x 10 385 10.9 248 6,700 5,963 32,965 
12 x 12 280 12.0 218 6,087 5,539 31,590 
14 x 14 215 12.9 194 5,580 5,078 29,350 

45 83.6 4 x 4 1,025 8.4 391 10,459 8,158 24,890 
5 x 5 877 8.8 370 9,985 8,088 30,655 
6 x 6 737 9.3 349 9,474 7,863 37,420 
7 x 7 620 9.9 329 9,003 7,653 40,695 
8 x 8 518 10.4 308 8,530 7,421 42,225 

10 x 10 375 11.5 272 7,743 6,969 39,955 
12 x 12 276 12.6 239 7,067 6,431 37,950 
14 x 14 210 l3.5 209 6,506 5,920 35,265 

50 90.0 4 x 4 880 9.2 410 11,396 9,003 29,400 
5 x 5 770 9.6 390 10,962 8,989 35,515 
6 x 6 665 10.1 371 10,496 8,817 43,560 
7 x 7 575 10.6 351 10,044 8,638 47,005 
8 x 8 485 11. 2 329 9,547 8,401 48,880 

10 x 10 355 12.2 290 8,697 7,827 46,095 
12 x 12 265 13.2 253 7,971 7,254 43,760 
14 x 14 207 14.0 222 7,398 6,732 40,910 
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