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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.

Nova Scotia
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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.

Terminal Buds
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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.




Average Foliage Density
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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

14



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

15




Appendix 1. Block 1 - Fertilize/Herbicide/Lime - Description

ed current and discounted costs and revenues,
abandoned field in the spring of 1988.

of the cultural treatments and their associat-
for a Christmas tree plantation planted in an

May 11 Herbicide: Velpar@’L@
7.0 Uha, F100.00 §70.00 46 51,752.00
June L Applicd fertilizer according to
the 1943 foliar apalysis results:
0-5-0 (& punees) 0-0-61
{2 cunoes) $65.00 45,00 k] $1,602.00
June-Aug | Mowed sirips batween rows. $75.00 £32.00 14 5163100
August 17 [ Shearing, all blocks
(Conventional methods) $200,00 $138.00 4 51.435.00
Total £440.00 £305.00
R S oL i 1998 (year By Katimates Rl ]
May 5 Terbicide H100.00 $67.00 $1,386.00
May 53 Tnsecticide $50.00 $33.00 %1,336.00
May 3 Fertitize 363,00 $43,00 $1,271.00
June-August | Mow 3 times $75.00 $49.00 15 51,211.00
August 15 | Shear $200.00 $131.00 2 51,013.00
Movember 15| Llarveat 109 $30.00 $32.00 12 $973.00
Novemberls | Sell 10% 586750 }A62.57 $1,843.00
Total 554000 £355.00 $867,30 il
R . ‘ e 199 (year 9 Estimutes Gl
Muy 3 Herbicide $90.00 $37.00 £1.796.00
May 5 Ferilize Fa8.50 +37.00 $1,737.00
June-
Augusl Mow 3 Limes $67.50 $42.00 27 $1,690.00
August 15| Bhewr $150.00- $113.00 3 $1,513.00
Movember 15 | Harvest 70% 3350,00 F216,00 19 $1,182.00
Nayember 15 [ Sell 70% 56,072.30 $3750.00 $7,255.00
Tortal 574600 F463.00 $6.072.50 F3750.00
e L 19T (e 10) Estimates
May 5 Herbicide _ £20,00 312,00 167 $7,402.00
May § Fertilize $13,00 $8.00 $7,389.00
Juné-
Avgust Mow 3 times _ F15.00 32,00 32 $7,462.00
August 15 | Sheur $40.00 $24.00 14 $7.4536.00
Noveraber 15 ] Harvest 10% $50.00 $29.00 92 37.478.00
November 15| Sell 10% $867.50 £510.20 $8,345.00
Fatal F138.00 $82.00 £267.50 $310.20
D , T en o 1998 e 11y Batinnnts i
May 3 Herbicide $10,00 £6.00 191 $8,528.00
My 3 Fertilize $6.50 $4.00 $3,522.00
June-
August Mow 3 times _ $7.50 44,00 194 §8,615.00
Aupgust 15| Shear $20.00 H11.00 16 £E.611.00
Movember 15| Harvest 10% %80.00 $28.00 107 £8,668,00
Movember 15| Sell 10% F267.50 §445.91 9,535.00
Tatal 594,00 £53.00 $867.50 $435.91
iy R Do 198 (year 12) Esdmate e
Decernber 31| Bank Balance | ‘ $10,074.00
R I T 2000 (year 13) Bstmates e
[tecember 311 Bank Balance 505 £10,579.00
Civand Total $5,107.00 $3.968.00 3867500 £5,208.69
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Appe

2l

Tan, 1, 1987| Rouds

F200.00

Auguost 25 | Herbicide: Vi&ion@" @ 3.2 Ifha,

$100.00

Totul

$300.00

F200.00

$57.00
297 00

122

$3,800.00
$3,822.00

: AR IR L HORE fdar 15 ‘

May 3 Planted balsam fir bareroot 2+42 ) $570,00 £534,00 13 $3,383.00

Tune 3 Suvers frost

Tune 1% Herbicide: Vision™ @ 1.5%. F100.00 Fu3.00 2l 33,504.00

Tuly, 15 Mowed strips between tows. 573,00 F70.00 12 $3,241.00
£745.00 $607.00

Total

G

g )

May 10

Fill plant balaam fir

bareroot 242, #57.00
June 13 vision® treament - shiclded

spray - 15-2049 damage. F100.00
June 15 Ferlilizer $63.00
July 15 Mowed strips belween rows, $73.00

Tatal $207.00

§51.00

589,00
$38.00
$66,00
$264.00

132

16

12

$3,316.00

$3.232.00
$3,167.00
$3,104,00

April 23 Herbicide: Simazine @ 7 kg/hay  $100,00 85,00 120 $3,124.00
Mazy 15 Fill planted 500 Ealzam fir

barcroat 2+3. 557.00 $48,00 9 F3,076.00
May 16 Bertilizer applied - 2.0 oz

17-17-17 (not applizd on

newly plunted trees). F65.00 $55.00 $3.011.00
Tuly 25 Maovwad strips belween rows, $75.00 $63.00 p $2,965.00

Total $297.00 $251.00
L 1991 {Viede 4Y R
May 7 Herbvieide: Velpilr@}l.»@ 5.0 ha, $100.00 581.00 $2,980.00
May 15 Fertilizer applicd rate of 2.0

ounces per teee and 1 ounce

for every foor of ree over

2 feel. ie. some Lrees received

4 ounces of 17-17-17, $63.00 553.00 3 $2,918.00
July - carly
September | Mowed ateips between rows, $75.00 55000 3 $2,874.00
Movemnber | Corrective shearing: tipped a
20 few trees that had exceasive

leader growth, theas were not

uzed in the study. ne

Tatul $240.00 5194.00

17



Appendix |. Block 2 - Fertilize and Herbicid
current and discounted costs and

e - Description of the culiural treatments and their associated
revenues for a Christmas tree plantation planted in an

abandoned field in the spring of 1988.

Herbicide: Vﬂlpa.\@L@ 5.0 I/ha.

May 11
My 23 Farlilized - 17-17-17, 2 ounces
per tree and | ounge per foot
of tree height.
June 17 Treated all trees For aphids:
TMiazxinon - label ratea.
August 24 | Lonmel® band for vetch control
(nonrotovated arcas contuined
- 10% Vetch),
1 wne, Tulby,
Angust Mowed strips betweoen Tows.
Septernber | Poliage and soil sumples
woere senl for analyses,
Quiober 8 | Sheared all trees with long

leaders (tipped),

Tatal

$100,04

$65.00

550.00

e

$75.00

ne

ne

$230.00

$77.00

$50.00

$38.00

557.00

17

$2,885.00

§2,825.00

$2784.00

$2,726.00

May 11

Lerbicide: Velpar oL @ 8.0 Y,

May 31

Applicd teriilizets az preseribed
by fall foliar analysis: 4 oz
of 0-30-0 and 2 oz of 0-0-61

June, July,
August

Mowed with cotary mower,

October 20

Folinge and 01l sumple
taken for analyziz,

Movember 1

Al appropriats trees Wore
buit prancd and sheared.

Total

SO0

$65.00

$73.00

ne

5450.00
568000

§322.00
$497.00

105

23

32

52,731.00

$2,675.00

$2.621.00

$2,202.00

£, 1199

May 11 Herbicide: Vclpur®[.@ 70Lha, | H100.00 70,00 57 £2,160.00
Tune 1 Applied ferilives according Lo

the 1993 foliar analysis

results: §-0-61 (2 puinccs) $65.00 345,00 § $2,101.00
Tuly/August | Mowed strips between rows. $75.00 £52.00 17 $2,042.00
August 17 | Shearing, all blocks

{Conventional methods) $200.00 §138.00 5 $1,848.00

Total £205,00

5440.00

190 (year, 8) Bsfihare

May 5 Herbicide
May 5 nseeticide
May 5 Fertilize
August 1 Mow 3 times
Augnst 15 | Shear

Tirtal

550.04)
365,00
$75.00
F200.00
$450.00

$100.00

$67.00
$33.00
43,00
F40.00
$131.00
5323.00

63

$1,813.00
1,763.00
$1,698.00
$1.643.00
§1,446.00

May 5

Herbricide
May 5 Fertilize
August 1 Mow 3 times
August 15 | Shear
Movember 15| Harvest 44%
November 15)Sell 44%
Tootal

£100.00
$63.00
$75.00
$200,00
$20.00

FEGO00

565.00
541.00
$47.00
$125.00
$136.00

$412.00

$4,114,00
$4,114.00

$2,540.53
$2,540.55

13

$1,398.00
51,333.00
$1,274.00
5107700
$870.00
£4,984,00
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Appendfx l. Block 2 - Fertilize and Herbicide - Description of the cultural treatments énd their associated
current and discounted costs and revenues for a Christmas tree plantation planted in an
abandoned field in the spring of 1988. ‘

May 5 Herbicide $56,00 $22.00 133 55,003,00

May 5 Eertilize ‘ E36.00 S0 $5,027.00
Augnust 1 Mow 3 limes 42,00 325.00 : ] © kA (,00
August 15 | Shear $112,00 567,00 10 $4.942.00
November 15| Harvest 56% $280.00 $147.00 91 $4,753.00
Nevember 15| 5ell 56% £3,236,00 $3.079.46 59,959.00

Total $4526,00 F283.00 §5,236.00 $3.079.40

Déc;g}rlbcrillﬂm;c Ealance ’ | | | st | siossmoo

Doseraber 31 | Baris Balance | [ | s | 08100

December 31 | Bunk Balance 555 $11,636.00
Grand 'l'otal $4.925.00 $3,745.00 $9,350.00 $5,620.01




Appendix L.

¥

Block 3 - Herbicide and Lime - Description of the cultural treatments and their associated
current and discounted costs and revenues for a Christmas tree plantation planted in an
abandoned field in the spring of 1988.

Jumiry Reads

Farly Spring| Soil saamplee zent for analysis,

May 20 Arca rotovated with rotovalor from Lree
breeding contre: 2,7 tons/aere lime
plus magnesium applied after second
piass and worked into soil on third pass.

May 21 15-3-5 plus magnesium @ 250 lbs/acre
apphied with eyelone seeder

Mauy 21 Bluegrass and Dateh White Clover
browdeast a3 Ibsfaere with cyelone
zaeder; cultivited arg rolled.

August 25 | Herbicide: Vigion® @ 3.2 Uha

o 988 (yenr 1
$200,00 H200.00
ne
S1E000 $177.00
34600 $45.00
564.00 $63.00
$100.00 $97.00

71

46

$3,800.00

$3,691.00

$3,646.00

$3,522.00
$3,528.00

Total

$590.00 $382.00

'+ 1988 (ear'

May 3

Planted balsam fir bareroot 2+2

E570.00 $534.00

$3,079.00

June 3 Severe frost
June 18 lerhicide: Yision® @ 1.5%. 100,00 $93.00 19 $2,998.00
Jupe-Aus Mowed steips between rows 475,00 £10.00 11 $2,934.00
Toal $743.00 F647.00
o K 198D (year )
May 10 Fill plantes approsimialely
100 balzam fir barereot 2+2, £37.00 531.00 119 $2,996.00
Tune 15 Herbicide; Visi_qm@ wreatmenl (@ label rare. $100.00 289,00 15 £2,911.00
July 15 Mowed sizips belween rows. $75.00 $66,00 11 $2,847.00
Toal $232.00 o114
e L B T 1900 (yean By D
| April 23 Herbicide: Simazine @ 7 kufha, $100.00 $85.00 o $2,857.00
May 15 Fill plunted 500 Balsam (ir
barcroat 2+3. 357.00 F48.00 E:d $2,802.00
Tuly 25 Mowed strips between rows, $75.00 $63.00 27 $2,760.00
Totul

£232.00

My 7

Herhicide: Vclpar‘EL@ 5.0 l/ha,

Tuly - early
Seplereber | Mowed strips between rows.
November 2 Cotrective shearing; tipped o few Lrees

that had exceesive leader growth, these
were nol esed n the sndy.

To!

$100,00 581.00

$73.00 56000
nc

108

32

$2,768.00

§2,725.00

$175.00 5141.00

Herbicide: Vclpn:@L@ 5.0 3ha,

May 11

TJune 17 Treated all trees for aphids:
Diazinon - label rates.

August 24 Herbicide: Lontrel* @ label rale
(rotovated arcas contained aimost
1008 Verh).

June, Taly,

Auvgrusl Mowed strips between rows.

Qctober § Sleared all trecs with long

Jemaaedeary; {Lippsd).

Toral

$50.00 $32.00
ne
$75.00 537.00
nc
$225.00 17200

510000 §77.00

105

1d

32,730.00

£2,604,00

$2,635.00

20



Appendlx I Block 3 - Herbicide and Lime - Description of the cultural treatments and their associated
current and discounted costs and revenuegs for a Christmas tree plantatlon planted in an
abandoned field in the spring of 1988.

May 11 Herbicide: Vel;war®l,.@ 8,0 )ha .
Fane, July,
August Mowed stips berwesn rows.
Noveraber 1 | All appropriate trees were butt
pruncd and sheured,
Ttal

$£100.00

575.00

F450.0:)
3625.00

£73.00
$54.00

$322.00
$449.00

28

33

52,636.00
$2,590.00

£2,173.00

May 17 Herbicide: Yelpar®Le@ 7.0 Vha,
Tung, July,

August Mawed trips between rows.
August 17 Shearing, all blocks

(Conventional methods}

Toriad

$73.00

$200.00
$375.00

$100.00

F0.00
$52.00

E138.00
$26040

30

23

$2,120,00

$2,077.00

$1,582.00

My 5 Herbicide
May 5 Insecticide
August 1 Mow 3 times
August 15 | Shear

Total

$100,00
$50.00
$75.00
$200.00
$425.00

$67.00
$33.00
$44,00
$131.00
F240.00

66

22

$1,348.00
$1,798.00
$1,745.00
$1,548.00

iy

May 5

Herbicide
Augnst 1 Mow 3 times
Auguar 15 Shear

$100.00

$75.00
$200.00
$375.00

- 547.00
§125.00
$235.00

$1,504.00
51.446.00
$1,242.00

May 3 Herbicide
Auvgust T Mow 3 times
Algust 15 Shear
November 15 | Harvest 30%
November 15 | Scll 30%

Total

$100.00

F75.00
3200.00
F150.00

E523.00

$60.00
343.00
511000
$28.00

$2,580.00
$2,580.00

$1.517.38
$1,517.38

$1,154.00
$1,133.00
593500
$797.00
3,377.00

$312.00

May 5 Herbicide

August 1 Mow 3 times

Auvgost 15 Shear

November 15 | Harvest 70%

Movember 15 | Sell 70%
Totyl

$612.50

F40.00
$30.00
7900
B190.00

4345,00

$6,020,00
56,020.00

$3,371.96
§3.371.96

74
335

40

| B3,385.00

$3,37200
$3,239.00
$2,929.00
$5,949.00

1994 (o T'e) Batinta

Burk Balance

[ 505

$0,454.00

December 31

2000 (year 15) Bstimats

December 31

Banlk Balance

Grund Total

$5,136.50

$3,877.00

$8,600.00

Fd. 359,34

474

$9,528.00
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Tanuary 1

F200.00

$200.00

Roads $3,800.00
Auguse 25 Herbicide: Vision® @ 3.2 1/ha. $100.00 $97.00 122 $3.822.00
Tonal $300.00 $297.00
= ‘ OH (g .
May 3 Flanted halsam fie bararoot 2+2 39000 53400 131 $3,3B‘3,00 I
June: 3 Sevirs rost '
Jung 1§ Herbicide: ‘Visiond® @ 1.3%, £100.00 $93.00 21 £3,304.00
July 13 Mowed sirips between rows, 575,00 £70,00 12 £3,241,00
Tatad $745,00 H697.00
1984 (ysir 25
May 10 Tl planted upproximately 100
balzam fir bureroot 24:2, $57.00 $31.00 132 $3,316.00
Tune 15 Herbicide: Vision® & label rate. $100.00 F89.00 1& $3,232.00
Tuly 15 Mowed strips between rows, $75.00 $66,00 13 $3,170.00
Tatal $232.00 $206,00
a3

April 23

Herbicide: Simazine ¢ 7 kg/ha.

May 15 Fill planted 500 balsam fir barcroot 2+3.
July 25 Mowed strips betwen rows.

Tatal

F100.00
F§57.00
$75.00

$85.00
§48.00
§63.00

$196.00

121
10
30

§3,191.00
53,144,040
§3,000.00

5232.00

Herbicide: Velpar®L @ 5.0 Lha.

May 7-

Tuly - cauly

Scptember | Mowed steips betwean vows.
November 20| Coreective shearing; tpped a few trees

Lhal bad excessive lealer prowth, these
ware not wsed in the study,

Total

$100.00

57500

ne

$17540

F60.00

$141.00

121

36

5508100

$3,120.00

May 11

Herbicide: Velpar®L @ 5.0 Lha,

June 17 Treatad all trees for aphids: Diazinon -
label rates,

Avgust 24 | Herbicide: Lontrel® (@ label rate,
(nonrotovated arcaz contained 10% Vetch)

June, Fuly,

August Mowed atrips between rows.

October 8 Sheared all trees with Yong leaders (tipped},

Total

S10040
$50.00
ne

F75.00
ne

$225.00

$38.00

§57.00

F172.00

$3,10040

$3,065.00

53,009.00

My 11

Herhicicde: Velpar®l @ 8.0 ha
June, July,
August Mowed sirips elween Tows,

November 1

All sppropriale iness were bult
pruned and sheared,

Totul

$100.00

#73.00

$430,00
$525.00

F7300
$34.00

$322.00
544800

e

33

37

§3,023.00
$2.985.00

$2,370.00
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Appendix |. Block 4 - Herbicide only - Description of the cultural treatments and their associated current
and discounted costs and revenues for a Christmas tree plantation planted in an abandoned
field in the spring of 1988, ‘

994 fyom 7y

My 11

Herbicide: Velpar®L @ 7.0 Vha,

July/August | Mowed strips between rows (2 times),
‘ August 17 Shearing, all blocks
(Conventional methods)
Total

$100.00

$70.00

§75.00 $52.00
$200.00 " §138.00
$375.00 $260.00

28

&

$2,536.00
$2,489.00

$2,293.00

1:995?{}19'5@;"1 ;!:':.fs'timat.g\s o

May 5

Herbicide

May 3- Insccticide
August 1 Mow 3 timea

August 15 Shear

310000 F67.00
$50.00 £33.00
£75.00 F49.00

20000 13100

$280.00

$2,276.00
$2,226.00
$2.177.00
F1.582.00

Tatal

£d25.00

1998 (ybar OY Bairimey 10

May 5

Herbicide

$1.953.00

F100.00 $62.00
Auguat 1 Mow 3 tines 57500 $47.00 e} $1,901,00
Abngust 15 | Shear $200.00 $123.00 3 $1,704.00
Total $375.00 423500
RO j 1997 (s 103 Bstimate o
May 5 Herbicide F100,00 560,00 BL.665.00
Avgust 1 Mow 3 limes $75.00 545,00 20 B1LG10.00
August 13 Shear $200,00 $119.00 3 51.413.00
Total F373.08 $224.00
R (171998 (yeir, L1 Bstimate LT
May 5 Herbigide $100,00 $57.00 §1,364.00
Aurusgt 1 Mow 3 times $75.00 543.00 16 F1,305.00
August 15 ) Shear £200.00 $113.00 2 £1,107.00
November 15 | Harvest 78% $390.00 3218.00 14 7500
November 15 | Sell 78% $6,540.30 $3,663.39 £7,271.00
5431.00 $6,540,30 §3,665,30

Total

5763.00
S 1999 (yedr 12 Fatiniied

May 3

Herbicide

August 1

Mow 3 times

August 15 Shear

November 13 | Harvest 22%

MNovember 15 | Sall 22%

Taotal

S22.00 F12.00
S17.00 $0.00
§44.00 524.00
$110.00 F39.00
$104.00

$1,644.70
$1,844,70

§984.06
198406

16%
34
14
02

$7417.00
3748900
$7450.00
37.441.00
59,286.00

$193.00

P 200b Gyer 13) Estimates:

Decerber 31 | Bank Balance

Cirarwt Tolal

$5,041,50 $3,664.00

$8.,385.00

F4.647.45

59.811.00

23



Appendix I. Blocks 5 & 6 - Fertilize only - Description of the cultural treatments and their associated cur-
rent and discounted costs and revenues for a Christmas tree plantation planted in an aban-
doned field in the spring of 1988,

F122.00

$100.00

: . 488 fyem
TJannary 1987 | Roads $200.00 200,00 $3.800.00
May 3, 1958 | Planted balsam fir bareroot 242 $570,00 533400 256 §3.486.00
June 3 Eovere frost ne
Fatal 770,00 $734.00
R ‘ LU 1R b 2
May 10 Fill planted balsam fir barcroot 2+2. 457,00 $51.00 178 $3,607.00
June 13 Fertilirer 565.00 $58.00 17 $3,559.00
Total

May 15

Fill plamed balsare fie bareroot 243,

Muy 16

Yertilizer applied = 2.0 02 17-17-17
(not applied on newly planted irees).

Total

$57.00

$65.00

5122.00

163

§3,665.00

$3.600.00

Fertilizer applied rate of 2.0 ounges per

May 15
tree and 1 ounce for every foot of tree
over 2 fect. e, some trees reocived
4 ounces of 17-17-17.

Navembee 20 | Corrective shearing: tipped a fow trecs

that had exceasive leader growth, these
ware nol used in the study.

"Total

$65.00

nc

565.00

$53.00

180

$3,715.00

Ly

May 23 Fertilized » 17-1%-17, 2 cunces per trec
and 1 ounce per foor of es height.

Tune 17 Treated wll trews for aphics: Diazinon -
Iabel rates,

September | Feliage and seil sumples wers
gent for analyzcs.

Qetober § Sheared all trece with leng leadery (tipped),

Total

$65.00

$50.00

ne
ns
$115.00

531

1z

§3,841.00

$3.803.00

May 31

Applicd fertilizers as preseribed by fall
foliar analysis: Block 30 3 oz of 20-5-5,

Block 4: 2 oz of 0-50-0 and 2 oz of 0-0-61.

Chitwber 20

Foliage and soil sample taken for analysi

Novernber 1

All appropriate mees wete butt pruned
und sheared,

Totul

$65.00

nc

$450.00
§515.00

F48.00

§322.00
£370.00

181

82

§3,919.00

$3,551.00

June {

Applied fertilizer according o the 1993
foliar analyzis results: Block 3: 0-0-61
(2 ounces}, Bleck 4 3 oz of 20-3-3,

Anguat 17

Shearing. all blocks
{Conventichal methods)

Total

63,00

$200.00
$265.00

545.00

$138.00
£183.00

102

37

$3,348.00

$3,425.00
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AValaldiple

May 3 Insecticide
May 3 Tertilize
August 15 Sheur

Total

$200.00

AR

$3,496.00
53,431.00
§3,279.00

May 5 Fertilize
Auvgust 15 Shear
Total

$200.00
$265.00

5125.00
5166.00

$3,231.00
$3,177.00

19077, (ydar 10) Estimiates

May 5

Feriilize
Auguet 15 Shear

Total

$65.00
F200.00
F265.00

$39.00
F19.00
F158.00

§,226.00
£3,070.00

(e 1) Birimares

Feriilize

May 5
Augnet 15 Shear
Toaral

56500
20000
5265.00

$37.00
5300
515000

10
43

$3,115.00
$2,958.00

! 1999 (5ar, 12) Bstimaisy

May 5

Fertilize 563.00 £36.00 105 $2,998.00

August 15 18hear $200,00 $108.00 42 $2,840.00

Navember 15 |Haevest 100% $300,00 $267.00 35 $2,375.00

November 15 | Sell 100% ’ $5,000,00 $2,667.27 $7.375.00
Total $763.00 $411,00 $5,000,00 $2,667.27

o 200 e 1 Eis. ! B

Decerber 31 | Bank Balange 417 57,792.00

Girand Total

$3,545.00

52,733.00

§5,000.00

$2,667.27
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Appendix . Block 7 & 8 - Control - Description of the cultural treatments and their agsociated current and
discounted costs and revenues for a Christmas tree plantation planted in an abandoned field
in the spring of 1988.

Jan. 1, 1987

Roads

May 3. 1988

Planted balsam fir baceroot 242

June 3

Severe frost

Total

5200.00
§370.00
nc

$770.00

$200.00
$534.00

373400

256

$3,800.00
$3,486.00

I

L)

May 10

Fill plantedt approximately 100 balsam.
fir bareroot 2+2,

Tatal

E57.00

53100

178

#3,607.00

#37.00

that had cxcessive leader growth, these

were 1ot need in the study.

"ol

ne

May 13 Fill planted halsam fir bareroot 243, 133 $3,733.00
Tatal
November 20| Corrective shearing; lipped a few trees

June 17

$200.00

IDE‘;‘::S;Q :;‘:fti i:ic:?hldh 550.00 $38.00 401 5d,084.00
Dctober 8 Sheared all wees with long leaders (tipped), ne
Totel $30.00
Wovember 1 ?;}1 l;%i?;ﬁ;’.am et wole butt pruned 545000 $322.00 224 £3918.00
Total $450.00 $235.00
. 1994 year T)
Aums 17 ?gznﬂ\igﬁt‘lgﬂa?ﬁ;ﬁods) $200,00 5138.00 154 £3,872.00
Total $200.00 597.00
U199 (vearB) Betimiates
May 3 Ingecticide 350,00 §33.00 137 §3,959.00
Anpust 15 | Shear £200,00 $121.00 55 $3,814.00
"Tooal $250.00 $164.00
T T 199 (y#i 5) Eienate i |
August 15 | Shear 200,00 F125.00 191 $3,805.00
Tetal 320000 F80.00
R o7 1997 (your 10) Bstidiatss]
Aﬁgust 15 | Sheur $200.00 £119.00
Total

1908 Tyair L] Batfidts

August 15

Shear

Total

F200.00
$200.00

51313.00
$66.00

190

53,785.00
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Appendix I. Block 7 & 8 - Control - Description of the cultural treatments and their associated current and
discounied costs and revenues for a Christmas tree plantation planted in an abandoned field

in the spring of 1988.

Dt

| Discounted -

L%

s 1999, (edr 12) Estinates,

August 15

Shear

F20040

$3,774400

$108.00 189
Navember 15 [ Harvest 88% 440400 $235.00 47 $3,381.00
Wavember 15 | Sell 8% 3440000 $2,347.19 $7,781.00
$343.00

564,00

$2,347.19

Tatul

1 2000 year 13) Estimunes 0

$4,400.00

August 14

Shear

£24.00

$8,046.00

312,34 280
November 14 | Harvest 12% $60,00 330,00 100 $8,086.00
Novémber 14| Sell 12% 60000 $304.83 $8,686.00
Total 84.00 4234 5600.00 $304.83
Diecember 31 | Bank: Balance 54 58,740.00
Grand Total £3.158.00 52,230.00 $5,000.00 52,652,058

Appendix Il. Estimated costs and revenues for the Mount. Thom
Christmas tree trial,

Raoade

Rotoviks

Lime (purchase + apread)

Rotovute (incorporation)

Cover crop sesding
{purchase + spread + xoll)

Fertiliver 25-3-5 at 250 Ihsfacva

Herbicide application for rows

Stock acguisition: Balsum, Fir

Planting

Fill Flant {cetimate 20%)

Llerbicide (all years)

Fertilize (none first year)

Inseeticide (estimate 2 times)

Maowingr (3 limesfyear)

Butt Pruning

Shearing (none tirst 5 yours)

Ilarvest {Cul + drag)

$0.20#roc * 100D
7 hours * $23,.00/hour
A0 oo ¥ 520.15/40n
1 hour * $25.00/hour

{1 hour * $25.00/hour) + ($2.60/1b * 15 lbs)
$365.00/ton * 250 Ihs
& ftree * 1000
$.45/trae * 1000
$012/tree * 1000
20% * 1000 trees * $0.57Arce
$0140/ree * 1000 tress* each applicition
50.0625tvee * 1000 trees® cach application
$0.05/rec * 1000 trecs™ cach application
$25.00/40re * 3fyear
F0.25 00 * 1000 [tees
£0.20/tree * cach application
$0.504ree * 1000

Revenue: Heavy £ 1093
Madiar § 823
Laijghil

i+ WCoste obiained frorii Varions fndustiy souee

$ 3,00
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