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In 1910 and 1911 the maple, which had died, was replaced with
Scotch pine two-year seedlings and three-year transplants. The stand
was now composed of about 25 percent white pine and 75 percent
Scotch pine.

In 1923 the Scotch pine averaged 16 feet tall and the white pine,
12 feet. DBoth species were 2.2 inches D.DB.H. The stand was just
about to close. The white pine showed little evidence of weevil in-
jury.

In 1932 a thinning was made to relieve competition among the
Scotch pines, ignoring all but the very best individuals of white pine.
The thinning was delayed too long with the result that the Scotch pine
had slender boles and too short crowns (Plate IV, Figure a). At this
time the Scotch pine averaged 32 feet tall and 5.5 inches D. B.H. In
1936, 200 trees of both species, including 190 which had been pruned
to a height of 6 to 8 feet in 1934, were pruned to a height of 20 feet.
Curved saws and ladders were used and only 5 percent ot the limbs re-
moved were alive.

It is interesting to compare this plot with plot 35, where, with the
same handicap, it took the Scotch pine about 20 years to outgrow the
white pine. On Plot 37, it took only about 10 years. The reason for
this seems to be that there was a long stagnation period after planting
for the white pine and a short one for the Scotch pine.

The hurricane of 1938 damaged much of the Scotch pine and the
stand is now very open. The plot will probably be used for another
experiment.

Pror 38. White Pine and Douglas Fir. Area about .4 acre.

Planted in April 1903, together with Plot 39, with white pine,
Douglas fir and four species of hardwoods, spaced 5 by 5 feet. The
white pine was planted 10 by 10 feet on both plots and all the fir
was planted on Plot 38. Since the hardwoods were a complete fail-
ure, it is impossible to tell just how the several species were arranged.
It seems probable, however, that the pine and fir were planted in about
equal numbers. The plot was cleaned of birch in 1924,

In 1923 the fir averaged 10 feet tall and 1.3 inches D. B. H., and
the pine 18 feet tall and 4.6 inches D, B. H. There was a variation in
the height of the fir from 2 to 19 feet. There had been little weevil
injury to the pine but the crowns were very broad and the branches
large. The leaders of many of the firs had been killed back, probably
by frost. Due partly to crowding and partly to its natural habit of
growth, the crowns of the fir were quite narrow.

In 1932 the relative condition of the two species was much the
same as in 1923. In 1934 the pine averaged 28 feet tall and 6.8 inches
D. B. H., and the fir 22 feet tall and 3.7 inches D.B. H. There was
still much variation in the height of the latter. The pine was very
limby and wide crowned.
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TaBLE 20. VoLUME oF WHITE P-INE oN Prot 55, FaLL oF 1939

Totalt peeled

D. B. H. Height No. trees vol. per acre
ins. ft. per acre s cu. ft.
1 12.5 6 —=
2 19.3 18 4.0
3 242 76 45.6
4 27.5 92 110.4
5 29.8 123 248.5
6 31.5 157 474.0
7 32.7 111 477.5
8 33.7 64 365.0
9 34.5 29 210.0
10 35.2 11 100.0
Total e 687 2,035.0

* From Chart I, Bulletin 427, of this Station.
2 Below Limits of Volume Table.

thinnings, which will be started in the near future. At the time of
cutting some 200 to 250 trees per acre will be pruned.

Pror 56. White Pine and Scotch Pine. Area about 0.8 acre.

Planted in April 1903 with collected beech seedlings and white
pine two-year seedlings, spaced 6 by 6 feet, a solid row of beech al-
ternating with a row of beech and pine mixed. Losses were heavy
during the first year and, in 1904, were replaced with beech nursery
seedlings and white pine three-year transplants. By 1911 the beech
had practically all died and was replaced by Scotch pine three-year
transplants. The stand was then composed of about 25 percent white
pine and 75 percent Scotch pine.

In 1923 the white pine averaged 17 feet tall and 4.5 inches D. B. H.
and the Scotch pine, 16 feet tall and 3.0 inches D.B. H. Fifty per-
cent of the former had been weeviled. The stand was just closing.

In 1932 a thinning was made removing 7 cords of wood. Such
white pine as were of good form, amounting to about 10 percent of the
stand, were favored. The balance was removed to favor Scotch pine
which was generally of good form. This cutting was delayed about
five years too long, resultlnrr in too much shortenan' of the Scotch
pine crowns.

The plot was measured in the fall of 1934, Table 21 shows the
volume of the two species as of that date.

The hurricane of 1938 caused severe damage, especially to the
Scotch pine. Table 21 shows the volume of both species as of the fall
of 1939, after salvage of 309 cubic feet per acre of white pine and 484
cubic feet per acre of Scotch pine.

Further work with the current experiment will be based on the
condition of the two species at the end of another five years.
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TasLe 21. VoruMme oF WHITE AND Scorca Pines oNx Pror 56, 1934 and 1938

At remeasurement, fall 1934

White pine Scotch pine
Totall peeled Total* peeled
D.B.H. Height No. trees vol. per acre Height No. trees vol. per acre
ns. ft. per acre cu. ft. ft. per acre cu. ft.
1 13.8 5 —° 15.8 2 -3
2 18.6 29 6.1 229 24 6.5
3 223 35 19.2 27.3 46 31.6
4 25.8 54 61.0 30.8 86 114.4
5 28.8 62 1221 33.8 129 291.5
6 31.2 49 147.0 35.9 86 286.4
7 33.0 35 151.2 37.4 31 142.6
8 34.2 19 109.2 38.6 4 24.6
9 349 1 7.4
10 35.3 5 45.5
11 35.5 2 22,0
Total e 296 690.7 .o 408 897.6
At remeasurement, fall 1939
White pine | Scotch pine
Totalt peelea | Total® peeled
D. B.H. Height No. trees vol. per acre | Height No. trees vol. per acre
ins. ft. per acre cu. ft. ft. per acre cu. ft.
2 17.8 15 3.1
11 2.8 2 264
12 445 5 81.5
Total . 182 704.6 e 190 697.8

1 From Chart I, Bulletin 427, of this Station.
¢ From Chart T, Bulletin 413, of tkis Station.
d Below Limits of Volume Table.

Pror 57. Red Pine. Area about 1.0 acre.

Planted in the spring of 1924 with red pine two-yvear seedlings,
spaced 8 by 8 feet. The land was cleared of all woody vegetation in
the fall of 1923. At the end of the first year losses had amounted to
less than 10 percent. A weeding operation was carried out in 1928
and another in 1932, when some of the best trees were pruned to a
height of 3 feet with a pruning knife. A considerable number of vol-
unteer seedlings of white pine, jack pine and Scotch pine had become
established on the plot since planting, also some locust which was cut
in weeding.

It became apparent in 1932 that there was a rather marked vari-
ation in the height growth of red pine on the plot. The best height
growth was on the west side, near Plot 58, which is occupied by locust,
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TaBLe 28. VoLuME oF Rep PIiNE oN Pror 65, Farr 1939

Fall 1939
Totall peeled
D.B. H Height No. trees vol. per acre
ins. ft. per acre cu. ft.
1 9.8 61 —*
2 17.2 129 27.5
]
4
5
6 30.2 38 105.3
7 31.8 6 23.4
Total ... 946 978.1

1 From Chart I, Bulletin 413, of this Station.
4 Below Limits of Volume Table.

The stand will be thinned and selected trees pruned as needed.

Pror 66. Western Yellow Pine and Scotch Pine. Area about 1.5
acres.

Planted in April 1908 with western yellow pine two-year seed-
lings, spaced 5 by 5 feet. There was probably some competing cover
at the time of planting as cleanings were necessary in 1919, 1923 and
1924,

In 1923 the western yellow pine averaged 11 feet tall and 214
inches D. B. H. Losses had amounted to almost 50 percent and, in
the spring of 1925, the open places were planted with Scotch pine
spaced about 6 by ¢ feet.

In 1936 about half the western yellow pine originally planted was
still alive, average height 23 feet and D.B.H. 5 inches. On the
whole this species has done somewhat better here than on Plot ¢ where
it was planted in the same year. However, a few trees die every year
and it is doubtful if many will be left in another 20 years. Natural
pruning 1s very good on this species, even when entirely isolated.
Hurricane damage was very small.

The Scotch pine is quite straight and will be used for pruning
experiments on voung trees of this species. The western yvellow pine
will be handled like that on Plot 6, i. e., thinnings will be made from
time to time to give the best individuals plenty of room to develop.

Pror 67. Administration.

Pror 6S. White Pine. Area about 4.3 acres.

Planted in May 1905 with white pine spaced 5 by 5 feet. (Note:
The record of this planting, which included Plot 60, reads “white pine
planted 5 by 5 feet and 6 by 6 feet. part in furrows and part between
furrows, part three-vear nursery transplants, part two-year nursery
seedlings, and part wild seedlings from Staflord”. I‘rom an examin-
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in 1932, there is an excellent stand of white pine seedlings, indicating
that Scotch pine needle litter forms a favorable seed bed for white
pine. On the whole, however, the drawbacks to it are such that it
probably should not be used if any other species will serve the pur-
pose.

Red pine, Pinus resinosa Ait. Plots 8a, 16, 17, 22, 24, 57, 62, 63,
65, 69a.

Comparatively few stands have been planted with this species at
Rainbow. The height growth on Plot 22 showed the poorest site qual-
ity for this species of any found in Connecticut. That on Plot 16
was somewhat better, but still rather slow. The species is about
equal to white pine in growth under most conditions, although it sur-
passes the latter on the very poor sites. It grows much more slowly
than Scotch pine. Its general form is, however, much better than
that of the latter.

Jack pine, Pinus divaricate Du Mont de Cours. Plots 30, 46, 47
(all severely damaged or destroyed by the hurricane).

The pure planting of Jack pine on Plot 30 (completely destroyed)
was not in satisfactory condition. Karly losses were heavy and the
increased growing space resulted in wide-crowned trees with crooked
boles and large side branches. The same type of development is to be
found on P’lot 47, where the trees also had too much growing space.
On Plot 46 the species was used as a filler in an older stand of white
pine and spruce. Here it produced straight boles with small side
branches and pruned itself quite well. Moreover, it caught up with
the earlier planted species.

In a few places, adjacent to planted plots, Jack pine has seeded in
naturally. Here it is quite dense and the trees have long mnarrow
crowns and are straight-boled with small side branches. It would
seem that, if properly handled in dense stands, Jack pine may have
a considerable merit for forest planting on poor soils.

Japanese red pine, Pinus densiflora Sieb. & Zuce. Plots 1, 5, 16,
19, 52.

Of the several plots planted to this species there is not a single in-
stance of satisfactory development and it seems quite apparent that it
is unsuited to light sandy soils. If planted in the open it branches
profusely near the base, forming many stems. It is extremely intoler-
ant and, with even slight competition. grows crooked. Under all
conditions the stems are quite slender. Juvenile height growth is
rapid but soon slows down. White pine will outgrow and suppress it
within 20 years. The species bears cones very prolifically and fertile
seed is produced on trees not over five years old.
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Figure a. Plot 23 in 1903, a ycar after planting with pine scedlings.
Note cld furrows and ground cover typical of the area.

P

Figure b. White pine after thinning and pruning. Plot 15 in 1937.



Figure a. White pine after thinning. Plot 7 in 1937.

Figure b. White pine showing malformation of boles, probably caused
by an ice or snow blanket. Plot 28 in 1936.



Figure a. Scotch pine and white pine mixed plantations after hurricane.
Plots 35 and 36 in October 1938.

Figure b. Red pine pure plantation after hurricane. Plot 24 in Octo-
ber 1938.
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