Field Performance of Five Interior Spruce Stock Types with
and without Fertilization at Time of Planting.
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Abstract.--The purpose of this experinent was to conpare the
initial field performance of interior spruce seedlings by

contai ner size, root pruning,

and fertilization at tinme of

pl anting. Increasing the container size significantly inproved
seedling performance after five grow ng seasons. Mechanical or
chemical root pruning and fertilization at tine of planting nade
no significant inprovenments to seedling performance.

I NTRODUCTI ON

Fi el d performance of spruce seedlings is a
concern to both nurserynen and foresters because of
the inherent slow initial growth of spruce and the
fact that nost spruce sites are prone to invasion of
non-crop vegetation. The Cariboo Forest Region is no
exception. A study concerning plantation performance
in the Cariboo found that both bareroot and snall
container (PSB 211) spruce obtained an average
hei ght of only 50 cm after five grow ng seasons
(Vyse, 1981). Many spruce plantations quickly get
chocked out by such species as fireweed (Epil obium
angustifolium which restrict light availability,
nutrient and water uptake and cause mechani cal
damage t o seedlings through vegetation press. If
spruce coul d conpete nore effectively with non-crop
vegetation by initially being larger in height and
cal i per and by exhibiting faster growth responses
one woul d expect the seedlings would be at a
conpetitive advantage to the brush.
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The obj ectives of this experiment were to 1)
conpare the early field performance of five
experinental ly produced containerized stock types;
2) assess the effects of root pruning; and 3)
assess the effects of slowrelease fertilizer
applied at the time of planting.

This trial was established in four Forest
Regi ons of British Colunbia. The results
presented in this paper are fromthe trial
est abi shed in the Cari boo Forest Region.

METHCDS

The trial was established on a recently burned
clear cut in the Cariboo Forest Region, situated in
the interior of British Colunbia. The site was
classified according to the Biogeoclimtic
Classification System (Coupe' and Yee, 1982) as the
Interior Cedar Hem ock (h) Subzone with an
el evation of approximately 950 m

The trial was established as a split-plot
design with fertilizer as the main plot factor
and stock type as the split-plot factor. Four
bl ocks were established on the site.

Five different stock types of British
Col umbi a interior spruce (Picea |lg auca x
engel mannii) were grown at the Mnistry of
Forests' North road Lab in 1980, in Victoria,
B.C. by A N. Burdett in 1980 (table 1).



Table 1.--Five stock types of British Colunbia
interior spruce

St ock Type Root Pruni ng
CBR 1010 1+0 1 Boxed (Mechani cal)
PSB 615 1+0 2 None

PSB 415 1+0 Copper (chem cal)
PSB 415 1+0 None

PSB 313 1+0 None

1 Container grown bareroot from a
(10 x 10 x 10 cm boxed contai ner)

2 Plug Stryro Bl ock contai ner

Forty grams of Osnocote fertilizer (18-6-12) was
placed in a 15 cm radius around the base of each
seedling at the tine of planting. One half of each
stock type was fertilized and the other half left as
a control .

Al'l seedlings in the five stock types by two
fertilization treatnents were nonitored at the end of
each grow ng season for seedling survival, total
hei ght (cm), |eader growh (cm, stemdianmeter (nm,
condition and for vegetation cover. An ANOVA was
used to anal yze the data.

RESULTS AND DI SCUSSI ON

St ock Type Seedling Survival

Seedl i ng survival was excellent across all
treatnents after five growi ng seasons. There were
no significant differences between average treatnent
survival s which ranged from94 to 96%

Seedl i ng Hei ght Gowth

The PSB 615 and CBR 1010 stock types were
significantly taller than the other stock types when
pl anted and they have been able to mamintain this
hei ght superiority for five grow ng seasons (fig. 1).
The total heights of the PSB 615 and CBR 1010
contai ner seedlings after five years were close to
one meter in height which was higher than the
conpeting non-crop vegetation. These averages are
significantly taller than the 70 to 80 cm hei ghts
obt ai ned by the other three stock types which were
still conpeting strongly for |ight with the non-crop
veget ation.

This height superiority can be further
illustrated by |l ooking at relative growth rates
(fig. 2). Relative growth rate (RGR) is a
conparison of a stock types total seedling height
and its previous year's height. Relative growth
rate is expressed by the slope of each line. Since
each stock types R G R 's have parallel slopes,
this would indicate that the

| arger stock types (PSB 615, CBR 1010) are
mai ntai ni ng hei ght superiority. The taller
stock types are producing taller termnnal

| eaders and are reaching a free growing state
sooner than the shorter stock types.
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Figure 1.--Total seedling height of five
interior spruce stock types by grow ng
season.
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Figure 2.--Rel ative height growh rate of five
interior spruce stock types.

Seedling Dianeter Growth

The PSB 615 and CBR 1010 stock types were
significantly larger in dianmeter than the other
stock types when planted and they have al so been
able to maintain a dianeter superiority for five
growi ng seasons (fig. 3). The total dianmeters of
the PSB 615 (28 mm and CBR 1010 (25 mm)
seedlings are significantly larger than the 19 to 22
mm di aneters produced by the other three stock
types. The taller stock types are now receiving
increasing ambunts of light and so are able to
al l ocate nore carbohydrates to the root systens
which directly increases dianmeter growh.

Again this dianeter superiority can be further
illustrated by looking at relative growh rates
(fig. 4). Since the slopes of the lines are
parallel the RGR"'s are conparable. The |arger
stock types which have larger root collar dianeters
are beconing nore resistant to vegetation press than
the smaller stock types.
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Figure 3.--Total seedling dianeter of five
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Figure 5.--Total

Block number
seedl i ng hei ght of the

interior spruce stock types by grow ng
season.
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Figure 4.--Relative diameter growth rate of five

Figure 6.--Total

seedling dianeter of the

interior spruce stock types.

Fertilization

Csnocate fertilization produced an irregul ar
response but overall it did not significantly
i mprove seedling height or dianeter growth. Brockely
(1988) stated that response to fertilization has
not been consistent in the past. This study
confirns his statenment by identifying treatnent
response irregularities between the four bl ocks
(fig. 5 and 6). Although this study was not
designed to test site differences, the data suggests
that the better growth responses to the fertilizer
treatment (Block 1 & 3) occurred on nesic sites and
the poor growth responses (Block 2 & 4) occurred on
subnesi c and subhygric sites respectively.

fertilized and control treatnents for
all stock types within each bl ock.

Root Pruni ng

The purpose of nechanical or chem cal root
pruning was to stinmulate lateral root devel opnent in
contai ner plugs. The height and nore inmportantly
di aneter growt h responses indicate that the
nmechani cal root pruning of the CBR 1010 stock and
the chemcal root pruning of the PSB 415 copper
treated stock had little or no effect on seedling
growt h.

I nsect Damage

Pi ssodes strobi (term nal spruce weevil)
attacked approximately 10 percent of the PSB 415 and
615 and CBR 1010 seedlings and 5 percent of the PSB
313 and 415 CU seedlings. The attack has
concentrated on the taller stock types and where the
frequency of tall seedlings was high. This insect
attack once again points out that seedlings reaching
a height defined, free growing state nay not
necessarily be free to grow



CONCLUSI ONS

1. Seedling survival ranged from94 to 96
percent across all treatnents after five
gr owi ng seasons.

2. The PSB 615 and CBR 1010 stock treatments
produced significantly |arger height and
di ameter growth responses than the PSB 415,
415 CU and 313 stock treatnents.

3. Fertilization produced irregular results but
generally did not inprove growth response.

4. Mechanical or chemical root pruning had
little or no effect on seedling growth
response.

5. Pissodes strobi are attacking young
seedl i ngs and protection nmeasures nust be
taken once seedlings have reached a free
growi ng status.
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