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WOODLAND NOTE NO. 58, Arizona

GROWTH RESPONSE OF EVEN-AGED PONDEROSA PINE RELATED TO STAND DENSITY LEVELS

Management of ponderosa pine in Arizona is being restricted by present stand strucrure and slow growth rates of young dense stands. 

Past thinning studies have provided some criteria, but these are not adequate. Results from studies of current Taylor Woods growing stock levels (GSL) indicate increased yields may be expected under intensive management (table 1).

Six growing stock levels are eing tested: 30, 60, 100, 120, and 150. These GSLs are the square foot basal areas that the residual stands have, or will have, when the stand diameter is 10 inches or more. This study area was covered mainly with a 43-year-old stand. Pretreatment studies showed plots were stocked at about 5844 stems per acre where over 80% were less than 3” in diameter. The site index for the Taylor Woods tract is 88. The study tracts were thinned and marked in September-October of 1962.

The young stagnated stands have responded rapidly to thinning without serious losses. Only trees in the GSL-30 showed increase in ring width the first year after thinning. Trees in stands at GSL-100-GSL150 showed very little ring width increase until the third year after thinning. Annual diameter growth was greatest at the lowest stand densities during the first five years. Trees at the GSL30 grew 1.37 inches compared to 0.64 inch at the GSL150 during the same period, and the GSL150 growth level was twice that of the un-thinned stand.

Net basal area increased throughout the density range of GSL30-150. The impact of stand density was more apparent on the 100 largest trees. The basal area for the largest trees increased sharply with increased growing space at the highest densities, then continued to increase at a more moderate rate to the lowest GSL.

The periodic annual increment (PIA) of merchantable volume increased significantly for GSLs up to 80, but was quite variable at higher stocking levels. Most of this variability, however, resulted from difference sin number of trees below 6 inches D.B.H. and their slower growth rates into merchantable sizes. Therefore, merchantable volume should stabilize after the majority of the trees exceed 6” in diameter. The PAI of merchantable volume of the 100 largest trees was about the same for GSL30 and 60 and then decreased slightly with increased stand density. (An important point to consider is that under these low stand densities, crown canopies are such that significant herbage production is realized without reduction of merchantable tember.)

Crown cover was estimated by multiplying the average crown width by the number of trees within the GSL. These values showed significant increase with increased density during the first 5 years. Six of the nine plots thinned to GSL100 or higher were estimated to have 80% canopy or more canopy in 1967. If the current estimated growth continues, most of the stands thinned to GSL80 or higher will have complete canopy closure (and practically no understory) by 1972.

The data reported in this technical note was abstracted from an article written by Gilbert H. Shubert, US Department of Agriculture Rocky Mountain Experiment Station, Flagstaff, Arizona. It was published in December 1971 issue of the Journal of Forestry.

Albert P. Thatcher

TABLE 1

NET PERIODIC ANNUAL INCREMENT PER ACRE OF YOUNG EVEN-AGED PONDEROSA PINE FOLLOWING THINNING TO DIFFERENT STAND LEVELS IN ARIZONA, 1962-1967

Growing stock level index
Residual stand
PAI for all trees
Pai for 100 largest trees


Basal area (sq. ft.)
Trees per ac.
Avg. dbh
Dia.
Ht.
Basal area
Total vol.
Merch. Vol.

Dia.
Ht.
Basal area
Total vol.
Merch. vol.

30
19.09
111
5.7
0.27
0.68
2.11
20.0
31.2
0.28
0.76
2.00
25.8
31.2

60
29.68
231
5.5
.21
.70
3.24
41.6
45.4
.24
.90
1.86
27.7
33.9

80
37.83
288
5.6
.19
.3
3.74
49.6
57.9
.24
.90
1.86
27.8
31.0

100
41.1
355.5.3
.18
.58
3.09
50.5
49.2
.20
.20
.82
1.68
26.6
29.3

120
52.55
414
5.5
.15
.54
4.10
55.4
57.8
.18
.82
1.62
26.9
27.4

150
66.19
607
4.6
.13
.50
4.15
51.6
43.5
.16
.72
1.18
19.4
24.9

� Volume in trees 6.0” dbh and over to a 4” dbh top.
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