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In 1963 an experiment was established in an old field 

to test the planting of white spruce in soil plugs versus 

bare-root stock;  
site preparation versus scalping and planting in sod; 

and 2-0 versus 2-2 stock. The 2-0 stock performed 
unacceptably. The plugs 
showed no benefit in survival rate, some in growth but at 
high cost and considerable damage to the nursery beds. 
Site preparation was of much benefit, about 12.6 percent 
greater height at 10 years, at reasonable cost. 

Methods
In a series of experiments related to 

the study of planting check in white spruce 
[Picea glauca (Moench) Voss], an experiment
was established in 1963 in which white spruce 
were removed from the nursery and planted 
with as little root exposure and 
disturbance as possible. 

The experiment consisted of 5 replications 
of 10 plots, each containing 100 trees. 
Each replication was split into two blocks, 
one for 2-0, the other for 2-2 stock. Within 
each ageclass block there were 5 randomized 
plots of the following site preparations and 
planting methods: 

A. hollow-spade, in sod 
B. Hollow-spade, in cultivated 
soil 
C. Bare-root, in sod 
D. Bare-root, in scalped spots  
E. Bare-root, in cultivated soil 

The experiment was established on 
an old-field site at Midhurst -Nursery, 

about 50 miles north of Toronto. The 

planting area was level, fresh to moist, a 
medium to fine sand, with a moderate to 
heavy cover of grass sod and low weeds. Soil 
tests indicated a pH about 5.0, moderate 
organic matter, good levels of P and K but low
N.

The stock was selected from nursery beds 
where the 2-0 averaged about 8.0 cm in top 
length, 0.26 cm in stem diameter, 0.93 g in 
oven-dry weight. and 1.94:1 in top-root 
ratio. In the bare-root lifting a garden fork
was used to loosen the soil, the trees were then 
pulled by hand, packed in wet Sphagnum moss 
in a cardboard carton and transported to the 
planting site. The wedge method was used for
the planting. In the hollow-spade lifting, a 
garden trowel was used to remove the tree 
with a soil plug froth the seedbed with a 
minimum of disturbance. This Has placed in a 
round 1-pint ice-cream container for transport
to the planting site. At the planting site the 
process was reversed, a plug was removed 
from the ground and was replaced by the one 
containing the tree. 

The 2-2 stock was the same as that 
used for regular shipping. They averaged 
about 24.0 cm in top length, 0.59 cm in stem 
diameter, 9.26 g in oven-dry weight and 
2.98:1 in toproot ratio. The bare-root lifting 
was clone in the same way as for the 2-0 
stock. For the hollow-spade lifting, special 
semi-circular spades were made, to remove 
soil plugs which fitted .5 gallon, round ice-
cream containers. 

In the cultivated plots, plowing 

was done on April 25. 1963, followed by 
repeated discing the same day. In the scalp 
planting, a sod of about ]-foot square was 
removed. The 2-2 stock was lifted and planted 
on May I and 2, the 2-0 on May 3 and 7. 
The plantation has received no subsequent 
care except for removal of invading trees 
and shrubs at infrequent intervals. 

Results 
At the end of the first and second years after 

planting, the survival and leader lengths 
(current terminal shoots or replacements) were 
measured. At the end of the fifth year, survival, 
total height, and current leaders were 
measured; and at the end of the tenth year, 
survival and total height were obtained. This 
information is summarized in table 1. 

The analysis of variance, in terms of 
angular transformation was used for the 
survival percentages, and in terms of 
unequal frequency procedures, and plot 
averages for the height and leader length 
information. 

Discussion
Comparison of Age-classes 

It is evident from table 1 (even more 
strikingly in the field) that the 2-0 stock 
performed poorly in comparison with the 2-2 
stock. Combining the achievement at 10 years 
in survival and height, the 2-0 has produced 
only 92,000 cm of aggregate height per acre 
(54.8 percent X 1210 trees at 6' X 6' spacing 
X 136.1 cm) whereas the 2-2 has produced 
224,000 cm of aggregate height. 

The second year terminals of both 2-0 and 
2-2 are in ‘check’,  but by the fifth year 
the 2-2 is growing well, while the 2-0 is still 
very poor. Planting 2-0 trees, which had 
not received check in the nursery from 
transplanting, did not show benefit in terms of 
subsequent growth; the 



second check to the transplants was not as 
restrictive to growth as the severe check in 
outplanting of smaller trees. The 2-0 trees 
showed an average yearly growth of only 
1.6 cm in the years 2 to 5. whereas the
2-2 showed an average of 1.5 cm in the
same period. 

Thus it can be considered that the 2-0 has 
achieved only about 32 per. cent of the 
aggregate height of the 2-2 planting stock and
continues to grow at a slower rate. None of the
planting methods tested show any
reasonable promise for the use of 2-0 as 
acceptable planting stock. This is in accord 
with other studies (2, 3). 

Comparison o f hollow-spade and Rare-
root Planting 

Because of the unsatisfactory performance 
of the 2-0 stock. the comparison of hollow-
spade and bare-root 

planting will be considered for the 2-2 stock
only. The process of scalping offered no 
significant advantage over planting in the sod t
table 11. As there were no significant inter-
actions. the main term effects of hollow-
spade ( A,B) can be compared with bare-root (
C.D.E) . The results are summarized in table 2. 
The survival rates were not significantly 
different. 

The hollow-spade procedure resulted in 
better terminal growth than bare-root 
planting ill the first year but by the second
year both methods were overshadowed by check. 
and no significantly different averages could 
be shown. However. by the fifth year the
hollow-spade procedure showed superior 
total height, although not statistically 
significant in the fifth year current growth. 
At 10 years the hollow-spade method still
resulted in 

better height growth than the bareroot 
planting. the difference being statistically
significant. The difference in height at 10 \-
cars is small, about 1).5 percent. and as it was 
about 12.-1 percent at 5 years it may be 
diminishing in effect. 

The hollow-spade method therefore seems 
of little promise in general planting in 
relation to its high cost. and obvious damage 
to nursery beds. However. potting of trees for 
replacement planting on research plots has 
been found a satisfactory procedure 
(6).

Comparison of Cultivation and 
Planting ill Sod 

The plain term effects of the cultivation 
procedure (B,E) against sod planting 
(A.C.D) are also shown in table 2. because 
there were no significant interactions. 
Apparently the pro- 



(Continued from page 1) 
better than small ones. We recommend 
planting sweetgum seedlings with root-collar 
diameters greater than .25 inch. 

Literature Cited 
1. Limstrom. G. A.. Finn. R. F.. and 

Deitschman. G. H. 
1955. Planting stock grades for yellow 

poplar. J. For. 53:28-32. 
  2. Rodenbach. R. C.. and 0lson. D. F.. Jr. 

1960. Grading Yellow-poplar planting stock is 
important. USDA For. Serv. Res. Note SE-I17. 2 
p. Southeast. For. Exp. Sin...Asheville. N.C. 

3. Sluder. Earl R. 

1964. Quality of yellow-poplar planting stock varies 
by mother tree and seedbed density. Tree 
Planters' Notes 65: 16-19. 

4. Ike. Albert F.. Jr. 
1962. Root collar diameter is a good measure of height 

growth potential of sycamore seedlings. Tree 
Planters' Notes 5-1:9-11. 

5. Foster. A. A.. and Farmer. R. E.. Jr. 
1970. Juvenile growth of planted north- 

ern red oak: effects of fertilization and 
size of planting stock. Tree Planters' Notes 
  21 : 1 - 7 .  

(Continued from page 4) cedure had
no significant effect on survival at any- age. 
However, from the second to the tenth year 
both terminal growth and total heights were 
statistically different, usually at the 0.1 
percent level or better,  with considerable 
and obvious benefit from cultivation. Ten 
years after planting, the trees  on the 
cul t ivated s i te  were about 12.6 percent 
ta l ler  than those of noncultivated sites. 
This is in accord with other studies of
spruce planting (1, 4, 5). 

Therefore, in view of the minor cost, 
there would seem to be considerable benefit 
from pre-planting 

cultivation on old-field sites for the planting 
of white spruce. 

Literature Cited 
1. Bärring, U. 

1967. Studies of methods employed in the planting 
of Picea abies (L) Karst., and Pinus silre.tris 
L. on farm land in southern and central Sweden. 
Studi: Forestal ia Suecica, No. 50. 332 
p.

2. Haugberg, M. 
1971. Planting experiments with Norway Spruce 

on grass-covered land. English summary. 
Meddelelser fra det Norske Skogforsoksvesen 
No. 115:297460.

3. Mullin. R. E. 
1968. Comparisons between seedlings and 

transplants in fall and spring plantings. 
Ontario Dep. Lands. Forests. Res. Rep. 85. 40 p. 

4. Mullin. R. E. 
1969. Effects of competition on post-

planting growth of potted white spruce. 
USDA. Forest Service. Tree Planters Notes 
2011):19-22. 

5. Mullin. R. E. 
1973. Post-planting cultivation aids oldfield white 

spruce plantations. USDA, Forest Service. 
Tree Planters' Notes 2W) :6-7. 

6. Schmidtling. R. C.. 
1972. Replacement planting with potted southern 

pines on research plots. USDA. Forest Service. 
Res. Note SO146:4 p. 


