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Balsam Fir _Christmas Tree Plantation

Introduction
The goal of Christmas tree growers is to pro- help achieve this goal. But, how many of these
duce quality trees for the least cost in the short- treatiments are required to produce quality
est period of time. Site preparation, fertiliza- trees? To help answer this question for old field
tion, vegetation control and shearing are some sites, a trial was established on Mount Thom,
of the cultural practices used by growers to Pictou County in 1988,

Methods

Plantation Establishment and well drained, medium-textured, silt-loam of
Treatment Description glacial till origin. The vegetation cover

consisted of grass (Gramineae sp.) (100%"),
goldenrod (Selidago sp.)(60%) and straw-
berry (Potentilla sp.) (5%). The experimen-
ta] area was divided into 8 blocks. All
blocks were planted May 3, 1988, with

The trial was established on an old-field at
Mount Thom, Pictou County. This site is
located on a Kirkhill soil (Webb, 1990), a

' %’s add to over 100% because of vegetation layering.
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' 2422 bare root balsam fir (Abies balsamea
(L.) Milt.) at 1.8 X 1.8 m spacing. During the
first 2 years, trees which died were replaced,
however tesults in this report are based on the
measurements of “original” trees planted in
1988. Shearing began when the trees reached
1.5 to 1.8 metres tall (Christmas Tree Council
of N.S. et al, 1987): earlier if they started to
lose their desired shape. Buit pruning, of
approximately 30 cm, to the first good branch
whotl was carried out when the trees had

attained sufficient foliage®. Three cultural treat-

Jment regimes; Fertilizing (F), Herbiciding (H),
and Liming (L) in various combinations were
assigned to these blocks (Table 1).

Lime Treatment

Soil samples were collected and analyzed
for pH to determine how much lime was

Table 1. Individual and combined
treatments by block number.

1 v v v FHL.
2 v v Tk
3 v v HL
4 v

Sand 6 v

7 and &

nursery transplant bed.

required to raise the pH to 6.0. The areas
were then rotovated three times, with lime
added after the sccond pass and mixed into
the soil with the third rotovation. At this time
a cover crop of bluegrass (Poa pratensis
Linn.) and “Dutch White” clover (Trifolium
repens Linn.) was established. This treatment
was carried out during May 1987.

Herbicide Treatment

The herbicide treatment (H) consisted of an
annual application from 1987 to 1994, All
treatments were applied in bands along the
planting rows. The first treatment was applied
before planting, using Vision®, in the fall of
1987. Subsequently, Vision® was applied in
1988 and 1989, Simazine in 1990 and
Velpar®L! from 1991 to 1994, In addition, a
treatmeant of Lontrel* was required in 1992,
The untreated strips between the trees were
mowed as required, sometimes as often as 3
times per year.

Fertilizer Treatment

Fertilizer (F) was applied in a ring beneath
the outermost foliage (drip line) of each tree,
beginning 2 years afier planting. Initially, it
was applied at 2 ounces per tree, but in 1991-
972, the fertilizer dose was based on tree
height and in 1993-94, on foliar analyses.
Due to lower foliar nutiient levels, the un-
herbicided blocks received higher rates of fer-
tilizer than herbicided blocks (Appendix I).

2+2 represents a 4 year old seedling which spent 2 years in a nursery seedbed followed by 2 years in a

For a review of shearing techniques, the reader is directed to the video “Shearing Balsam Fir", available

by advance request, from the Nova Scotia Department of Natural Resources Education and Publication

Services, Truro, Nova Scotia.

Vision® is a registered trademark of Monsanto Company, Monsunto Canada Inc.

Velpar®LL is a registersd trademark of E.I. duPont de Nemours & Co.. da Pont Canada Inc.
Lontrel® is a registered trademark of The Dow Elanco, Dow Chemical Cunada Inc.



Data Collection

In 1992, 5 years following plantation estab-
lishment, measurements were carried out on
unsheared trees in all treated blocks. Two
sampling methods were used. First, the “origi-
nal” unsheared trees were systematically sam-
pled to determine total tree height, leader
length and root collar diameter. Secondly,

5 to 10 “original” unsheared codominant trees
were gelected from each treatment and
detailed measurements, relating to tree-foliage

density, were recorded to further identify treat-
ment effects (Figure 1).

In 1994, seven vears following establish-
ment, another sample of “original” (sheared
and unsheared) codominant trees was taken to
estimate “years to harvest” and “potential den-
sity at harvest™. In addition, photographs of
trees of average height and crown volume
were taken.

Current costs (1994) of each treatment and
expected average revenues were provided by
one of NSDNRs Christmas tree specialists.
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Figure 1. Measurement locations for foliage-density related factors
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a research technician.

Foliage density at time of harvest and years to harvest were estimated by a Christmas tree specialist and




Results

Five Years after Planting (Table 2, Figure 2). For example, the average
. total height of trees receiving only herbicide
Growth Comparison (H) was 1.3 metres compared to 0.6 m for the

control, The addition of lime (HL) and fertil-
Five years following planting, the total izer (FHL and FH) did not significantly
height, total leader length and root collar increase leader length, total height and root
diameter of the unsheared trees generally fell collar diameter (Table 2). Crown volume, on
into two groups. Trees in herbicided blocks the other hand, was significantly affected by
(FHL, FH, HL, H) showed significantly the addirion of fertilizer in the herbicided
greater growth than those not herbicided blocks (Figure 2). The average crown volume

“(F.C). Treatment with herbicides resulted in of the herbicided and fertilized trees (FHL,

average total height, total leader lengths and FH) was roughly double that of trees which
root collax diameters, at least 40% greater received onty herbicide (HL, H) and 4 times
than those in the fertilized block (F) and over that of non-herbicided trees (F, C) (0.87 vs
80% greater than in the control block (C) 0.45 vs 0.19 m?).

Table 2. Average total height, leader length, root collar diameter and crown
volume of balsam fir by treatment, 5 years after planting .

‘Treattnent

Fertilize/Herbicide/Limea FHL 1.5,% 47, 4.3g 0.93,
Ferlilize/Herbicide FH 1.5, 475 5.0, 0814
Herbicide/Lime HL 13,2 45, 45,5 0.45g
Herbicide H 13,80 514 R 7% 0,45y
Fertilize F 0.9:p 32 2.2, 0.23;
Control C 0.6, 23¢ 1.7- 0.15¢
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Figufe 2. Effect of various combinations of treatments on the total height,
leader length, root collar diameter and crown volume of balsam fir

Christmas trees, five years following planting and before shearing.




Foliage Density Measures

The effects of herbiciding, fertilizing and
liming on average internode length, intemode
branch length, branches per internode, and
the number of lateral buds and terminal buds
generally fell into 3 groups (Table 3). These
measures were highest for trees that were
both fertilized and herbicided (FHL, FH),
intermediate for herbicided trees (HL, H),
and lowest for non-herbicided trees (F, C).
The Jack of response in the fertilizer-only

_trees is attributed to competing vegetation,
“especially grass, taking up the fertilizer

instead of the crop trees. Expressed in terms
of percent, trecs that were both herbicided
and fertilized had average internode lengths, -
branch lengths and number of intermode
branches 40-170% greater than for herbicid-
ed-only trees and 60-6009% greater than non-
herbicided trees. Adding lime to trees that
were herbicided and fertilized, resulted in
further gains but only in respect to internode
length and number of branches per intemode.

No significant differences were found
between any of the treatments for number of
branches per whorl, needle length and age of
oldest needles retained by the tree.

Table 3. Effect of cultural treatments on various measures of foliage density
fir trees 5 years after plantin |

19

of codominant balsam

Fetilize/Horbicide/Lime | FHL | 49,% | 46, 25, 50,0 | 765 | 39, | 189, | 30,
Fertilize/Herbicide FH | 41 48, 23 53, 796, | 52, | 187, | 304
Herbicide/Lime HL | 23 31 13 46ame| Tlas | 394 | 1904 | 324
Herbicide Ol 26 335 13 47uze| 77 36, | 188, | 30,
Fertilize F | 17cp | 28nc 9% 425 | 60,5 | 40, | 1BL | 30,
Contral C 10g 2l 3c 3.8 3.1p 3.3, 18.5, 3.2,

colwm, épresents a homogeneoi:
level, baged on the Studént-Newn,
| bud unit, including (erminal

i




Seven Years after Planting

By 1994, seven years following planting, most
trees receiving herbicide treatiments had becn
sheared twice, while most trees in the fertil-
ized only and thé control treatments were not
vet Jarge enough for shearing.

Foliage Density

Foliage density, projected to time of harvest,
was visually estimated in December of 1994,
Sample co-dominant trees were categorized as
having either light, medium, or heavy foliage
density. Figure 3 illustrates the average foliage
density by treatment. Trees receiving herbicide

(H, HL, FH, FHL) were projected to have the
highest foliage densities with 78 to 100%
graded as medium to heavy (Table 4, Figure
3). The addition of lime and fertilizer did not
appear to further improve density. On the
other end of the scale, all trees in the fertil-
ized-oniy (F) and control (C) treatments were
projected to have light foliage density.

The effect of the various treatments on aver-
age foliage density is illustrated in pho-

~ tographs taken in January of 1995, 7 years

after planting (Figure 4). The pictures show
the controls and “fertilize only” trees were the
shortest and had the lowest foliage density
while the herbicided and fertilized trees were
the tallest and most dense.

Table 4. Estimated’ average foliage density and age at harvest.

Avorage

- Treatment

Rotation

Mediom

Age (yrs),

Fertitize/Herbicide/Lime | FHL | 10 60 30
Fertilize/Herbicide FH 44 56
Herbicide/T_ime HL 20 40 40
Herbicide H 22 4 34
Fertilize F 100
Control 1060

50
100
80
78

10 0 10 10 9.2
56 44 9.4

30 70 10.7

8 22 11.2

100 12.0

88 12 12.1

!Bstimates based on examining trees 7 years after planting.

“Rotation age - estimated number of years (since planting), to reach a harvestable height of 6 - 8 feut.
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Figure 3. Estimated average foliage density and age at harvest.
Estimates based on trees 7 years after planting.

Harvest age is the estimated number of years (since planting), to
reach a harvestable height of 6-8 feet.




Fartilize/Herbicide/Lime (FHL)

Total height {1994} 1.85 m
Crown volume (1994) 0.86 m*
Estimated foliage density Heavy

Estimated harvest age (years) 9

Fertilizer/Herbicide (FH) |

Total height (1934) 1.75m
Crown volume (1994} 0.62 mt
Estimated foliage density Heavy

Estimated harvest age (years) 10

Herbicide/Lime (ML)

Total height (1994)

Crown volume {1994)
Estimated foliage density
Estimated harvest age (years)

1.60 m

0.63 m¢

Medium
10

Herbicide (H)

Total height {(1994)
Crown volume (1894} 0.51 m#
Estimated foliage density Medium

Estimated harvest age (years) 11

1.40 m

‘ Feartlllza {F)

Total height (199-«1)

Crown volume (1994) 0.57 m#
Estimated foliage density Light
Estimated harvest age (years) 10

1.58 m

Gontml (G)

Totai height {1994)
Crown volume (1994) 0.38 m?
Estimated foliage dengity Light

Estimated harvest age (years)

1.35m

12

Figure 4. Photographs, taken 7 years after planting, deplctmg average trees by

treatment




Years to Harvest

In addition to foliage density, an estimate was
made of the number of years (since planting)
to harvest based on a harvest height of 6 - 8
feet (Table 4 and Figure 3). All trees
Fertilized and Herbicided (FHL, FH) are pro-
jected to be harvestable by 11 years, and over
half of the trces by 9 years. All herbicided
(HL, H) trees should be harvestable by 12
years with 75% ready for market by age 11.
Trees which did not receive herbicide treat-
ments (F,C) are projected to have the longest
rotation at 12 to 13 years.

The addition of lime (FHL and HL) appears
to slightly reduce the average rotation age and
increase the portion of the trees harvestable at
younger ages.

Costs and Revenues

All treatments carried out for this trial are docu-
mented by block number in Appendix I. The cur-
rent (1994) treatment costs® and sale revenues®
(Appendix 1D), are also included along with these
same values discounted at 5%. Current net Tev-
enues, without discounting, ranged from $1.15
per tree for trees Fertilized (F) to 54.38 for trees
Fertilized and Herbicided (FH).

To compare the before tax economic returns
resulting from the treatments over time, the
closing balance of a 14 year investment on
one acre was examined (Appendix 1). It was
assumed that each treatment started with a
bank account of $4,000 and monies were
taken from this account as treatments were
carried out, and added as revenues accrued.
The interest was calculated daily and the bank
accounts were assumed to earn an annual rate
of 5%. Figure 5 shows how each of the
Christmas tree bank accounts would change
over time. At the end of this time, a non

Christmas tree account would have a value of
$7.923. The only treatment with a lower
return was the Fertilizer (F) block which was
projected to carn $7,792, The highest bank
balances were achieved by treatments mvolv-
ing herbicide and fertilizer: $10,579 (FHL)
and $11,636 (FH).

Another way to compare treatments is by
looking at their Internal Rate of Return
(Gunter et al, 1984) which is the interest rate
at which one is indifferent between investing
in a project and leaving one’s money in the
bank. Figure 6 shows the internal rate of
teturn for each treatment, which uses the:
same parameters as the previous comparison,
i.e. an opening bank account of $4,000 dol-

-l
[+]

Internal Rate of Return (%)

Treatment

Figure 6. Internal Rate of Returh based
oh a 14-year investment for 6

different treatment regimes.

¢ (Costs and revennes were obtained from various industry sources and are based primarily on cultivated
natural stands rather than old field plantations. Costs pot included were overhead, rental of land, cull
trees, monitoring for pests, cotrective pruning and soil/foliar analyses.
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lars and a 14 year term. The treatments
involving Herbicide and Fertilizer have the
highest rates of return: 13% for the FH and
10.7% tor the FHL. The Herbicide treatments

without tertilizer (HL H) earned 5.6%, while
the fertilizer-only and control eammed the low-
est internal retum amounting to 4.6% (F) and
7.6% (C).

Conclusions and Summary

The major findings of a trial undertaken to
determine the effects of individual and com-
bined treatments of Fertilizer, Herbicide and
Lime on the growth, quality and costs of pro-
ducing balsam fir Christmas trees on an old-
field site are as follows:

Herbicided trees (HL,H) were (Table 5):

* 73% taller,

*79% more frequently projected to have
medium-heavy density foliage at rota-
tion; had:

+137% greater crown volume,

Vegetation management using herbicides
reduced rotation age and increased
. height growth, foliage density, and nter-

» 86% more branches per internode,
» 8% shorter rotation age, and had a
+ 2.7% higher average intemnal rate of return

nal rate of returm.
' than trees not herbicided (F, C).

Table 5. Summary of average growth, foliage density, rotation ages and intet-
nal rate of return and their % increases by treatment.

U 5~ch Afﬁffﬂmtm

Hgight, |- Crown 1|1

© o |incease |- . | incrichsd

No Herbicide {F, C) 0.75 - 0.19 - 7 - 0 - 2.0 - 6.1 -

Herbicide (HL, H) 1.3 73 (045 137 |13 86 |79 79 110 -8 8.8 27
Herbicide, Fertilizer (HFL, HF) 15 15 |087 93 |29 123 |95 16 93 -13 | 118 3.0
Herbictde, Fertilizer & Lime (HFL)* | 1.5 0 093 13 |35 52|90 -10 92 -2 |07 23

12



The addition of fertilizer further reduced
rotation age and increased height growth,

foliage density and internal rate of return.

Herbicided and Fertilized trees
{HFL,HF) were:

+ 5% taller,

*» 16% more frequently estimated to have
medium-heavy density at rotation, had

*93% greater crown volume,

* 123% more branches per internode,

» 15% shorter rotation age, and had a

* 3% higher average internal rate of

o return

than herbicided trees (HL,H).

3. Although less dramatic, the incorpora-
tion of Jime resulted in decreased rota-
tion age and increased density.
Herbicided, Fertilized and Limed trees
(FHL) were:

« 15% greater in crown volume, had

* 52% more branches per internode, and a
* 2% shorter rotation age,

than fertilized and herbicided (F, H)
trees. :

4. Based on projections to rotation, the
combination of herbicide and fertilizer
was the most cost effective treatment in
producing balsam fir Christmas trees in a
plantation located on an old-field site at
Mount Thom, Nova Scotia.
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Appendix L. Block 1 - Fertilize/Herbicide/Lime - Description of the cultural treatments and their associat-
ed current and discounted costs and revenues, for a Christmas tree plantation planted in an
abandoned field in the spring of 1988.

Junyary 1

Roacs

Barly
Spring

Soil samples sent for analysis.

May 20

Areq rotovated with rotovator
from trec breeding centre;
2.7 tongfacre lime plug
magnceiun applied after
second pass and worked into
%01l om third pass.

May 21

13-5-5 pluz magnesium &
250 Tbefacre applied with
cyclone seeder

May 21

Bluegrass and Dratch White
Clover broadeast at 3 1bs/nore
with cyclone seader: cultivated
area rolled.

August 25

Herbicide: Vision™ @ 3.2 Itha

Tenal

F200.00

nc

$180.00

$46.00

£64.00

FL00.00
$390.00

§200.00

5177.00

$45.00

$653.00

F97.00
$590.00

i

a6

$3800,00

F3.691.00

$3,646.00

§3,582.00

$3,528.00

May 3

Planted bulsam fir birerool 2+2

June 3 Sevare (tos0

Tune 18 Heibicide with Vision™, ar 1.5%
aolution (no foliage contact).

Tunc-Aug | Mowed strips between rows.

Tokal

$370.00

$100.00
$75.00
Fr45.00

300

§3,079.00

#2,998.00
$2.934.00

May 10

Fill planted with balsam fir
bareroot 2+2.

June 15 Lerbicide: Vision® @ label
rate (no foliyge contaet)

Jung 13 Ferijlizar

July 15 Mowced strips botween rows.

Tatui

$57.00

$100.00
$45.00
$75.00
$297.00

$89.00
558.00
$66.00
$245,45

119

15

§2,996.00

$2,911.00
$2,546,00
£2.782.00

Hetf

April 23 icide: Simazine @ Tkg/ha

May 15 Fill planted balsum fir
harcroot 243,

May 16 Ferilizer applied « 2.0 ox
17-17-17 {nol applizd on newly
plunted tregs),

Jupe 25 Mowed sieips belween rows.

Total

$57.00

$65.00
§73.00
5297.00

$45.00

$33.00
$63.00
£223.14

500 |

25

¥2,759.00

§2,740.00

32.676.00
$2.620.00
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D -

;o Cost

| Digcourited | Ciirrent
L (5%) (AU U
LR ; St 109 (vear 41 B o
May 7 Herbicide: Vclpar@L @ 5.0 l/ha, 100,00 S81.00 102 $2,628.00
May 13 Feriiliver applisd nate ol 2.0
ounces per e and 1 ounce for
every foot of tee over 2 fet,
o vome trees received 4
guncey of 17-17-17, $65,00 $53.00 3 $2,566,00
July w early
Seplember | Mowed sirips belween rows, 473,00 560,00 27 $2,518.00
Naovember | Tipped a few trees that had
20 excessive leader growth, these .
o were 1ol used in the sludy. ne
Total F240.00 Fl163.92
T TR T
May 11 Harbicive; Velpar ™1 @ 3.0 Wha, $100,00 $77.00 97 $2.515.00
May 25 Fertilized - 17-17-17, 2 ounces
pat tec and 1 ounce per foot '
of tee height. $65.00 550.00 5 §2.455.00
Tunc 17 Treated all trees for aphids:
Diazinon - label rates. £50.00 $33.00 8 $2.413.00
Avgust 24 | Herbieide: Lontre)™ @ lubel
rates (rotovated arcas
contained almost 1009 Vetch). ne
lume, July,
August Mowed strips between rows, $75.00 $57.00 14 $2,352,00
Seplernber | Foliage and soil samples were
sunt. [or annlyses, ny
Octaber 8 | Bheared all trecs with long }
leaders (tipped). 15
Total £290.00
May 11| Heoiode: Velper®L @ 5.0 Jba. | $100.00 5234300
May 31 Applicd fortilizer az preseribed

by fall foliar analysis: 2 oz
of (-50-0

June, July,
August

Mowed strips
botwien rows.

October 20

Folisgre and soil sumple taken
for anulysis,

MNovember 1

All appropriate mees were bult
prened and sheared.

Total

$65.00

§$75.00

nc

F450.00
369000

$322.00
$497.00

19

28

52,284.00

£2,228.00

§1,506.00
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