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The  use  o f  red  p ine  t ransplant s  in  re fores t a t i o n  o f  

n o n p o d z o l i c  s a n d y  s o i l s  w i t h  l e s s  t h a n  5  t o n s  o f  w e e d s  p e r  

a c r e  i s  n o t  just i f ied.  The  extra  $30  per  acre  for  t r a n s p l a n t s  

c a n n o t  b e  r e c o v e r e d  w i t h  a  r ea s o n a b l e  i n t e r es t  b y  

p l a n t a t io n s  g r ow i n g  a t  a  r a t e  o f  n o t  m o r e  t h a n 1  c o r d  p e r  

a c r e  per  year  on  shor t ro ta t ions .

Materials and Methods 
In the spring of 1959 reforestation of 

an abandoned field near the Gordon 
State Camp, Wisconsin, was 
accomplished by planting on 17 acres 
3-0 seedlings and on the adjacent 10 
acres 2-1 transplants of red pine 
(Pinus resinosa, Ait). The trees were set 
in deep furrows at a 6 by 6-foot spacing 
level topography of the river terrace 
and uniform sandy texture of the 
nonpodzolic soil provided a rather 
rare opportunity to evaluate the 
relative performance of the planting 
stock of different grade and cost The 
objective appraisal of the respective 
growth potential of 3-0 and 2-1 trees 
was also favored by the use of planting 
stock raised in the same nursery and 
the simultaneous planting by an 
experienced crew 

Two 1/5-acre plots with each type 
of planting stock were located on the 
basis of a preliminary transect survey 
of the entire plantation (2). Analyses 
of two composite samples of soils, 
each of seven 6-inch cores for each 
plot, showed no significant deviations 
in the state of fertility factors (table 
1). The competing vegetation on 
adjacent cutover areas consists now of 
Agropyron repens, other grasses, and a 
sprinkling of heath plants, 
particularly Myrica asplenifolia and
Vaccinium angustifolium. The biomass 
of weeds (tops and roots) 

varies between 3.7 and 4.5 tons per 
acre, oven-dry basis (4). 

The appraisal of the growing stock 
included the determination of average 
diameters at breast height, average 
heights of trees having average 
diameters, and the 

rate of height growth on the basis of annual 
internodes of average trees (1, 3). The 
results of mensuration analyses, given 
in table 2 and figure 1, show that in 
this particular case the performance 
of transplants is slightly inferior to 
that of seedlings. The slower growth of 
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Figure 1. -Ra te  of height growth of
average trees of red pine plantations 
established by the use of 3-0 seedlings 
(solid line) and 2-1 transplants (broken 
line). Gordon State Camp plantations, 
Douglas County, Wisconsin. 

the 2-1 stock may have been caused 
by their deformed root systems, 
unavoidable in the use of a 
transplanting machine (figure 2). 

The best performance of 2-1 stock
was revealed on a small area (2 
acres), reforested by transplants 
designated as "superior." These were 
produced from the seed collected 
by 

Professor R. Hitt from trees of good
form and high rate of growth. This 
part of the plantation, occupying the 
southwest corner of the stand, 
exhibited a survival of 92 percent,
average diameter b. h. of 4.2 inches,
and average height of 20.5 feet, thus 
being fully comparable in its growth 
to the 3-0 seedlings. 

Discussion 
One outstanding forester of old 

times, Pfeil, preached to his 
colleagues that, "In silviculture there 
is only one general rule, namely that 
there are no general rules." There are 
conditions under which the use of 
transplants may 

result in a greater survival of trees and 
even a higher rate of tree growth. This 
may be particularly true in 
reforestation of fine textured soils 
and strongly podzolized soils with 
biomass of competing vegetation in 
the proximity of 10 tons per acre. On 
the other hand, as indicated by the 
results of our study, the use of 
transplants in reforestation of sandy 
soils with less than 5 tons of weeds 
per acre is not justified. An additional 
investment of some $30 per acre for 
transplants cannot be recovered with 
a reasonable interest (5 percent) by 
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plantations on a 40-year rotation with 
an average annual increment of not 
more than 1 cord per acre. 
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amendments will be based on the 
results. Nutrient reference standards 
are available for many species, 
although such standards should be 
developed for each nursery site. 

In developing fertilization 
schedules, soil factors, such as 
texture and temperature, must be 
taken into consideration. The type of 
nitrogen fertilizer is also important 
because release rates are variable. 
Any fertilizer, especially nitrogen, 
should not be applied merely as a 
matter of policy. Over-fertilization is 
a real possibility and can have serious 
direct and indirect effects on tree 
seedlings. 
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