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THE EFFECT OF SHEARING ON THE QUALITY
OF BALSAM FIR CHRISTMAS TREES

(PICTORIAL PRESENTATION)

INTRODUCTION

This report i3 comprised of a seties of photo-
graphs illustrating the effect of spacing and
shearing on the growth and quality of balsam fir
Christmas trees. The photographs were taken as
part of a 5-year study designed to provide

information for the development of a Christmas -

tree computer simulation model (to be published
at a later date). The five sites selected for this
study were recent cutovers naturally regenerated
to balsam fir (Figure 1}. Site conditions varied
from well drained fertile soils derived from
shale, slatc, and sandstone to imperfectly
drained soils (Table 1). At each site, dominant
fir, averaging approximately 1 metre in height,
were spaced 1.8 metres apart. Spacing took
place in the fall of 1985 and shearing between
July and August of each year from 1986 to 1990
inclusive. Photographs of selected trees were
“taken annually from permanently located sam-
ple points with a tripod-mounted 35mm camera.
For the purposes of this report, photographs
of 24 trees were selected to illustrate the degree
to which shearing can increase crown density
and correct various types of crown defects.
Each selected tree is represented by a series of 5

Canadi

pictures. The first shows the tree one vear after
spacing and before it was sheared in 1986. The
second through fifth shows the same tree, fol-
lowing shearing, in 1987, 1988, 1989 and 1990.
In addition, the crown height, width and density,
foliage nutrient content and needle length are
listed adjacent to each picture.

The pictures are organized into two Appendi-
ces. Appendix I shows the relative affects of
shearing on the density of trees as related to
initial foliage density (light, moderate, and high)
and site fertility (low to high). By studying

-these time series of photos, it can be observed

that lighter density trees on the poor sites re-
quire more years ol shearing to produce well-
formed Christmas trees.

The second Appendix includes 12 trees
having noticeable crown defects before shear-
ing. These photo series indicate the degree to
which various types of defects can or cannot be
corrected by shearing.

Appendix IIT defines the terms used in the
first two appendices.
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Trial Locations

Loon Lake - # 1
Loon Lake - # 2
5t. Margaret's Bay
Riversdale

Dickey Lake R

L2 I SR I L

Table 1, Site description and initial tree crown characteristics.

 varable +Locatioh v . |
I . LﬂonLake StMargarets . medale :' ﬁiél@éym e
[ERIEA. 2 SUREI SN Bay = -~ : R T

Soil Series Riverport Riverport . Gibralter Thom Perch Lake

Parent Matzrial (PM) Shale/slate Shalel/siate Cranile Sandstone Shale/ alate/
sardstone

Soil Texture Silt Loarn 51t Loam Sandy Loam Sandy Loam Sandy Loam

Drainage Imperfect Imperfect Well Well Wwell

Vegetation Sphagnum Fricaceous Herbaceous Hen‘haceoqs Herbaceous

Site Fertility Low Low Fow Moderate High

Crown Height? (1) 1.0 1.0 1.2 1.0 1.1

Crown Width! (m) 0.50 0.74 0.78 0.78% 0.90

Crown Density! (%) 34 37 38 36 44

Crown Volume! (m3) 0.07 0.05 0.08 0.06 0.12

“1'Measured after spacingand before sheating in 1985, ..




Appendix I

A time series of photographs, depicting well-formed light, moderate and high
density Christmas trees sheared for 5 vears, located on high to low fertility sites.
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Dicky Lake (High Fertility)

Block 10 - Tree #1 Block 6 - Tree #3 Block 20 - Tree #1

Tnitial Foliar Density Light Moderate High
1986

Density(%0) 42 57 . TE
Height{m) 0.8 0.8 1.1
Width(m) : 0.5 0.7 1
Needle Length{mm) 17 21 19
Crown Volume(m3) 0.02 0.06 0.2
Nitrogen(%) ‘ 234 2.3 2.39
Phosphorus (%) 021 ‘ 0.19 0.21
Potassivm (%} 0,83 0.74 0.83
1987

Density( %) 82 65 87
Height{m) 0.9 1 1.3
Width{m) 0.8 1 1.1
Neédle Length{mm) ‘ 21 26 22
Crown Volume(m3) 011 .15 0,32
Nitrogen(%) 2.36 224 2.36
Phosphorus (%) 0.21 0.19 0.21
Potassium (%) 0.69 0.76 .69
1988

Density(%o) 72 76 93
Height(mn) L2 11 ‘ 1.5
Width(m) 0.8 1.1 1.3
Newdle Length(mm) 19 21 25
Crown Volume(m3) 0.18 0.24 0.57
Nitrogen(%) 2 2,01 2
Phasphorus (%) 0.19 ' 0.17 019
Potassium (%) 0.66 0.65 0.66
1989

Density(%) 73 73 80
Height(m) . 1.6 14 1.8
Width(n) 1.1 13 1.5
Needle Length{mm) 19 23 ‘ ‘ 20
Crown Vaolume(m¥) .37 0.45 0.89
Mitrogen(9e) 1.76 1.37 1.76
Fhosphors (%) 0.138 0.15 0.18
Potassinm (%) 0.75 0.74 0.75
1990

Density( %} 75 68 84
Height(m) 1.8 Lo 2.2
Widih(mn) 1.2 14 1.6
Needle Length(mm) 16 24 21
Crown Volume(mn?) 0.531 0.66 1.24
Nitrogen($h) ‘ 1.85 186 1.85
Phosphorus (%) ' 0.16 0.14 0.16
Potassium (%) 0.74 (.07 0.74




Riversdale {Moderate Fertility)
Moderate High

1986

1987
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e
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Initial Foliar Density

1986

Density(%)
Height(im)
Width(m)

Needle Length{mm)
Crown Volume(m3)
Nitrogen(%)
Phospharus (T}
Potassiwm {76

1987

Density( %)
Height{m)
Width{m)

Needle Length(mm)
Crown Velume(m3)
Nitrogen{%)
Phosphorus (%)
Potassium (%)

1988

Density(%)
Height(n)
Width{mn)

Needle Length{mm)
Crown Volumc(m3)
Mitrogzen(9e)
Phaosphores (%)
Potassiumm (%)

1989

Density(%)
Height(m)
Width(m}

Needle Length(mm)
Crown Volume(m3)
Nitrogen(%)
Phosphorus (%)
Potassinm (%)

1990

Density(%)
Flaight(rm)}
Width(m)

Needle Length(mm)
Crown Volume(m?)
Nitrogen(%)
Phosphorus (%)
Potassium (%)

Riversdale (Moderate Fertilty)

Block 14 - Tree #1
Light

52
0.7
0.9

16

(.07
2.21
0.16
0.38

69
0.3
09

25

0.2
231
0,18
0.39

78
1.2
11
33
.27
2.16
0.16
0.63

B0
1.6
1.4
27
0.66
2.29
0.19
0.69

82

1.5
21
0.87
1.76
0.16
0.59

Elock 15 - Tree #3
Modetate

52
0.9
0.7

15

0.06
2.16
0.16
0.54

72
0.9
0.5

15

0.14
2.22
0.16
(.56

83
12

24
.27
2.3
.15
0.6

83
1.7
1.3
21
0.63
2.08
0.18
0.58

82
L9
1.6
18
105
1.57
0.13
0.49

Elock 10 - Tree #1
High

67
1.2
1.3
19
0.33
2.31
0.1
0.65

74
1.2
1.1
15
0.28
227
(.18
0.64

a3
1.6
1.2
22
0.46
2.3
0.16
(136

35
1.7
13
24
(.64
2.13
0.18
0.77

48

L6
22
118
1.66
0.15
0.57
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Initial Foliar Dengily

1986

Density(%e)
Height(m)
Width(m)

Needle Length(nm)
Crovwn Volumc:(m3)
Mitrogen( 7o)
Phosphaores (%)
Potassium (%)

1987

Density( %)
Height(m).
Width(n1)

Meedle Length(mm)
Crown Yolums(m®)
Nitrogen{9e)
Phosphores (90)
Fotassium (%)

1984

Density (%)
Height(m)
Width(m)

Needle Lengthmm)
Crown Voltllne(!n3)
Nitrogen(%)
Phosphorus (%)
Potassiam (%)

1989

Density(%o)
Height(m)
Width{mn)

Needle Length{mm)
Crown Volume(m?)
Mitrogen(%o)
Phosphorus (%)
Potassium (%)

1950

Density(%)
Height(m)
Width{m)

Needle Length(mm)
Crown Volume(m?)
Nitrogen(%)
Phosphorus (%)
Potassium (%)

Loon Lake # 1 (Low F;rtility)
Elock 11 - Tree #2 Block 4 - Tree #3

Light Moderate
4] 4
0.8 . 1.2
0.3 0.8
15 14
0.05 0.09
1.7 ‘ 1.7
0.17 16
0.63 0.58
a0 59
0.8 1.2
0.8 0.9
17 14
0.06 0.13
1.66 1.62
0.17 0.15
0.53 0.5
57 63
| 1.5
0.9 1
21 ‘ 18
0.11 0.25
1.6 ) 1.55
0.15 0.14
0.358 0.51
62 67
1.1 1.6
1 1.1
19 15
0.16 {1.34
1.3 142
0.14 0.14
0.57 0.5
59 66
1.4 1.9
1 1.3
14 14
0.22 0.53
1.05 1.14
0.12 012
0.47 0.4

Block 18 « Trea #3
High

&0
1.1
0.9
16
0.14

1.7
0.16
0.58

66

17
0.16
1.62
0.15

0.5

77
1.4
1.1
22
0.31
1.55
0.14
(.51

0
2.1
12

21

0.51
1.42
0.14
0.51

70
22
1.5

16
085
1.14
0.12
0.4




Loon Lake #1

Light B M(Jl'le rate High

se0es | . +o —_—

1937
il ey

1988 :

sy
1989
1990
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Initial Foliar Density

1986

Density{%)
Heighi{m)
Width(m)

Necdle Length{imm)
Crown Volume(m?)
Nitrogen( %)
Phosphorus (9%)
Potassinm (%)

1987

Density(%)
Height(m)
Width(m)

f‘qcedle Length{mm)
Crown Vﬂlum&(m3)
Nitrogen(%)
Phosphorus (90)
Polassium (%)

1983

Denstly(9e)
Height(rm)
Width{m)

Needle Length(om)
Crown Velume(mS)
Nitrogen(%)
Phosphorus (%)
Potassium (%)

1989

Density(%)
Height(m)
Width(m)

Neadle Length{mm}
Crown Voluma{m?’)
Milrogen{%)
Phosphorus (%)
Potassium (%)

1950

Density(%)
Height(m)
Width(m)

Needle Length{mm)
Crown Volumc(m3)
Nitrogen( %)
Phosphorus (%)
Potussivm (o)

Loon Lake # T (Low Fertility)

Elock § - Treo #3
Light

38
0.6
0.7

15

0.03

1.6
0.18
0.63

47
0.6
0.9

17

0.03
1.46
0.15
0.48

43
0.7
0.9

13

0.06
1.66
0.16
0.52

63
0.8
0.9

19
0.1

L37
0.15
0.5

38
0.9

15
0.12
1.15
0.15
0.35

Block 9 - Tree #2
Moderute

48
1.1

1

22
0.14
1.91
0.17
0.63

73
1.2

19
0.21
1.66
0.13
0.56

76

1.7
1.2
24
{143
1.54
0.14

(.54

72
1.6
1.3
27
0.47
1.27
015
0.59

76
2.1
1.6
22
1.01
1.1
0.14
0.43

Block 19 - Tree #2
High

36
12
1.1
18
0.19
1.97
0.17
0.64

73
L3
1.2
18
0.37
1.54
0.14
0.54

78
1.6
i1
19
0.36
1.76
0.14
(.49

81
1.3
1.6
18
0.76
1.41
0,13
0.53

77
2.1
LG
15
1.0t
1.21
0.12

0.41

11



Appendix 1T

A time series of photographs depicting Christmas trees,
initially with crown defects, sheared for 5 years.



Dickey Lake (High Fertility)

Block 1 Block 17
1986
.i-

2EFTE

1987
T

1938
1989

IEHTTE
1990
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1986

Density{%)
Height(m)
Width(rm}

Needle Length{min)
Crown Vulumc(m3)
Mitrogen(% )}
Phosphorus (%)
Potassium (92)

1687

Densiiy( %o)
Hedght(m)
Width(m)

Meedle Length(mm)
Crown Volurne(rn3)
Mitrogen(Se)
Phosphotus (%)
Potassium (%)

1988

Density(%)
Height(m)
Width{nm)

Needle Length{mim)
Crown Vulurnc(m3)
Nitrogen( %)
Phosphorus (%)
Potassium (%)

1989

Dengity(%)
Height(m)
Width(rn)

Needle Length(mm}
Crown Volume(m:”)
Mitrogen(%e)
Phosphorus (%)
Potussium (%)

1990

Density( %)
Height{m)
Width(rm)

Needle Length(mrm)
Crown Vulumc(m3)
Nitrogen( %)
Phosphorus (%)
Potassivm (%)

Dicky Lake (High Fertility)
Block 1
Tree #2

64
12
12
13
0.29
2.29
0.19

0.77

73
1.3
1.3
24
(.39
2.32
0.19
0.59

77
18
1.4
24
0.66
1.87
0.1%
0.59

78

14
25
0.8
1.69
.16
0.64

79
2.3
1.6

18

1.21
1.5%
(114
0.63

Block 17
Tree #]

62
1.5
1.4
15
0.48
2.36
0.2
0.78

79

21
0.19
224
0.19
0.76

85
2.1
1.7

18

1.28
2.01
0.17
0.63

38
24
1.9

20

1.99
1.57
0.15
0.74

87
2.5
1.9

19

2.05
1.86
0.14
0.67

15



Dickey Lake (High Fextility)

Block § Block 9
1986 R .
Y
egar
1987
:.‘: Aeany
1988

16



1986

Density(%)
Height(m)
Width{m)

Needle Length{mm}
Crown Volu:ne(1n3)
MNitrogen{ %)
Phosphorus (%)
Potassiuam (%)

1987

Density (%)
Height(m)
Width{m)

MNeedle Length(mn)
Crown Volume(m3)
Nitrogen{%})
Fhosphorus (%)
Potassium (%)

1988

Density(%)
Height(m)
Widthiim)

Needle Length{mm)
Crown VDlumc(m3)
Nitrogen(%)
Phospherus (%)
Potassium (96}

1989

Density(%)
Fleight(m)
Width(im)

Needle Length(mm)
Crown Volume(m?)
Nitrogen{%:)
Phosphorus (%)
Potagsium {%)

1990

Density(%)
Height(m)
Width(m)

Needle Length(mm)
Crown Volume(m™)
Nitrogen{%)
Phosphorus (%)
Potassium (%)

Dicky Lake (High Ferrility)

Block 8 Rlock &
Tree #3 Tree #1
56 54
0.9 1.7
0.4 1
24 20
0.02 0.22
2.34 2.36
0.21 02
0.82 0.78
74 T2
1.1 1.7
0.3 1.2
28 22
0.4 0.42
213 2.22
0.19 0.18
0.65 0.59
79 85

1 1.7
09 1.5
21 20
.15 0.3
1.73 1.95
0.15 0.16
0.6 0.63
79 a2
17 1.7

1 1.3

25 25
0.35 0.62
1.63 177
(L1g 0.12
0.7 (69
76 81
1.8 1.7

1 1.7

22 22
0.36 1.04
1.92 1.44
0.18 0.13
0.74 0.63

17




Riversdale (Moderate Fertility)

Block 15 ks
SO ’
1987
1958
1989
1990

18




W

1986

Density(%0)
Hejght(m)
Width(m)

Needle Length(mm)
Crown Volume(m?)
Nitrogen(%}
Phosphorus (%)
Potassium (%)

1987

Density(90)
Height{m)
Width{imn)

Needle Length(mm)
Crown Volume(m?)
Nitrogen(%)
Phosphorus (%)
Potassium (%)

1988

Density (%)
Height(m)
Widih({m)

Needie Length{mm)
Crown Volume(m3)
Mitrogen(9e)
Phosphorus (%)
Potagsiom (96)

1959

Density(%)
Height(m)
Width(m)

Needle Length(rnm)
Crown Volume(m®)
Nitrogen(%)
Phosphorus (%)
Potassinm (%)

1490

Density (%)
Height(m)
Width(m)

Needle Length(mm)
Crown Valume(m?)
Nitrogen(%)
Phosphorus (90)
Potassium (%)

Riversdale (Moderate Fertility)

Block 15_
Tree #2

53
0.7
0.9

15

(.07
2.16
Q.16
0.54

a3
0.8
1.1
15
0.15
2.22
0.16
0.56

79
1.2
1.1

0.27
- 2.3
015

0.6

76
1.7
1.4
21
0.66
2.08
0.18
0.58

79

1.5
13
0,93
1.57
0.15
0.49

Block 5
Tree #1

53
1.5
1.2
17
0.3
221
0.16
0.58

6%
1.6
1.5
18
0.63
2.31
0,18
0.59

83
1.9
1.5
23
0.93
2.16
0.16
0.63

85
2.6
19

20

1.97
2.2
0.19
0.69

36
1.9
22

18

208
1.76
.16
.59

19



Riversdale (Moderate Fertility)

Block 23 mnq{ .
1986 . )
1987
I
198%
\
ORI
1939
1990

20




1986

Diensity(%)
Heaght(m)
‘Width{m)

Needle Length(mm)
Crown Volume(m?)
Nitrogen(%)
Phosphorus (%)
Potassium (%)

1987

Density(%)
Height(m)
Width(m)

Needle Length{mm)
Crown Volumc(m3)
Nitrogen(%)
Phospherus (%)
Potassiom (%)

1983

Density(%)
Height{m)
Width(m)

Needle Length(mm)
Crown Volumc:(m3)
Nitrogen(%)
Fhosphorus ()
Potassium (%)

1989

Density (%)
Height(m)
Width(m)

Needle Length{mm)
Crown Volume(m?3)
Milrogen(9o)
Phosphors (%)
Potassium (%)

1690

Density(%)
Height(m)
Width(m}

Needle Length(mm)
Crown Vc:clume(m3)
Nitrogen(%)
Phosphorus (%)
Potassium (96)

Riversdale (Moderate Fertility)
Block 23
Tree #2

55
0.9
0.8

13

.08
2.18
.18
0.57

0.1%
243
0.18

0.6

7
1.4
1.1
26
(.34
2.26
.16
0.61

82
18
1.4
24
o
2.03
0.17
0.76

81
2.2
1.7

20

1.35
1.64
0.14
0.54

Block 13
Tree #)

43
1.1
0.6
20
.06
231
0.1%
0.65

63
1.1

20
Q.16
2.27
0.18
(.64

72
15 .
1.1

0.31

2.3
0.16
0.56

71
1.3
1.4
25
0.66
213
0.18
0.77

76

1.5
19
0.89
1.66
0.15
0.57

21




Loon Lake # 1 (Low Fertility)

Block 6 Block 18

1986 ]

1987
1988
Teery
1989
deaz
199}

22




1986

Density(%)
Height(m}
Widih({m)

Needle Length(mm)
Crown Volume(m3)
Mitrogen(%)
Phosphorus (%)
Potassium (%)

1987

Density(%)
Height(m)
Width(m)

Needle Length(rom)
Crown Volume(m3)
Mitrogen(9o)
Phosphorus (%)
Potassium (90)

1588

Density(%)
Height(m)
Width(m}

Needle Lengthimm)
Crown V01u1ne(1n3)
Nitrogen( %)
Phosphorus (%)
Potassium (%)

1989

Density(%)
Height{m)
Width{m)

Needle Length(mm)
Crown Vo]ume(m3)
Nitrogen{%)
Fhosphorus (%)
Patassiam (%)

1990

Density (%)
Height(m)
Width{m)

Needle Length(mm)
Crown Volume{m?)
Nitrogen( %)
Phosphotus (%)
Potassinm (%)

Loon Lake # 1 (Low Fertility)
Block &
Troe #3

43
L1
7
21
0.05
1.6
0.18
0.63

39
1.3
0.9
22
0.16
1.46
0.15
048

66
1.5
1.1
27

0.29

1.66

0.16

0.52

1.3
1.2
21
0.43
1.37
.13
0.5

71
2.1
1.5

16

0.82
113
0.13
0.35

Block 18
Tree #2

50

1
0.8
16
0.07
1.7
0.}6
0.58

63

(9
17
0.14
1.62
0.15
0.5

72
1.4
1.1
22
0.29
1.55
0.14
051

73
1.6
12
21
0.45
1.42
0.14
0.51

72
1.9
1.3
16
0.75
1.14
0.12
0.4

23




. Margaret's Bay (Low Fertility)
Block 8 Block 9
1986 T ‘ o

i

1987
e
i,
1988
1989
1990

24




1986

Densily(%)
Heizht(m)
Width(m)

Needle Length( mm)
Crown Volume(m?}
Nilrogen(%)
Phosphorus (%)
Potassinm (%)

1987

Density(%)
Height(m)
Width(m}

Needle Length(mm)
Crown Volume(m™)
Nitrogen(%)
Phosphorus (%)
Potassium (%)

1988

Density{ %)
Height(m)
Widih{m)

Needle Length(mm)
Crown Volume(m3)
Nitrogen(%e)
Phosphorus (%)
Potassium (%)

1989

Density(%)
Height{m)
Width{rm)

Necdle Lenglh(mm)
Crown Volume(m®)
Nitrogen{ %)
Phosphorus (%)
Potassium (%)

1990

Density(%)
Height(m)
Width(m)

Needle Length(mm)
Crown Volume(m?)
Nitrogen(%)
Phosphorus (%)
Polassium (%)

5t Marguret's Bay (Low Fertility)
Block 8
Trae #1

63
1.7
1.3
14
0.44
2.1
0,19
0.63

75
2.1
1.4

21

0.8

1.98
0.17
064

79
2.2
1.5

20

095
I.o1
0.16
0.65

78
EN|

28
24
1.94
0.18
0.73

83
2.9

22
241
1.69
0.16
0.63

Block 9
Tree #2

11
0.6
21
0.03
2.3
0.21
0.59

42
1.1

19
0.12
2.15
0.18
0.55

53
1.1
0.8

24
0.09
2.0

016

0.56

59
1.1
0.4

24

(.12
1.99
0.17
0.7¢

62
1.6
1.2
20
0.537
1.64
0.14
0.66

25




Appendix III
(zlossary of terms used in Appendicies Iand I1

Initial Foliar Density Visual estiznale of the initial foliage density (light, moderate, or
high) made by examining photographs.

Density (%) (DEN) Percent of crown outline covered by foliage; determined by superimposing
projected slide of the tree onto a grid pattern. The general outling of the
crown was drawn by connecting lines between the tip of the branches of
major whorls. Within this outline, the number of dots covered and not
covered by foliage were counted. The foliage Density was then calculated

as;
Density (%) = AREAGL  x 100
AREA crown
e where,
AREA{y = number of dots covered by foliage, and
AREAqrown = total number of dots within crown outline,
Height (CH) Height of live crown in metres. The maximum and minimum crown heights

were measured in the ficld and averaged.

Width (CW) Width of the base of the live crown. The maximum and minimum widths
were measured in the field and averaged.

Volume . The volume of the live crown, in cubic metres, calculated according to the
' following formula (volume of tight circular cone):

Volume = CW?2 x CH x DEN x 0002618

where,
CW = crown width (m)
CH = crown height (m)
DEN = crown density (%)
Nitrogen (%) Foliage nutrient content. Sampled from current years growth of a lateral
Phosphorous (%) shoot in the upper third of the crown on 3-5 trees per block,
Potassium (%)
Needle length Length of average needle in millimetres talken from the mid-point of the

shoots used for the foliar analysis,

26
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