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INTRODUCTION

Approximately 5G%ofOntario'sbhck&pmcs{Piceamarlana

[Mill.] B.5.P.) stands occur on peatlands (Kelcheson and

Jeglum 1972); these situs predominate in the Clay Belt of

northeastern Ontario. Although normal yield tables for black

spruce (and other boreal species) were prepared by I'lonski

(1974), they were based onprovincewide data encompassing

the full range of sites on which black spruce is the dominant

species.

Productivity on peatlands may be significantly less than on

better drained sites dueto excess moisture, poor aeration, and

inadequate nutrient availability (McEwen 1969, Payandeh

1973). Recognizing a need for more specific growth and

yield information for this important landscape type, the

Canadian Forest Service-Ontario developed a set of

preliminary yield functions and tables for peatland black

spruce in Ontario (Payandeh 1990), This technical note

captures the highlights ofthatpublication and facilitates use

of the information it contains.

METHODS

In the early 1970s, 425 permanent growth plots were located

in peatland black spruce stands in the Cochrane area (Fig. I).

The stands that were sampled covered a wide ran^e of ages,

densities, site indices, and other stand characteristics {see

Table 1). Most of the plots were established in Forest

Ecosystem Classification (PEC) Operating Groups (OGs)

11,12, and 13; however, some were located in OOs 8,9, and

14(Joncsetal. 1983). One-third of the plots were established

near drainage ditches and about 70% of these were

subsequently fertilized {see Frontline Technical Note 64).

Detailed mensuntlional data were collected on both an

individual tree and stand basis. In addition, site characteristics

were classified to provide a framework within which to

develop empirical yield models for predicting both tree and

stand volumes. Classes of site variables were aggregated into

a small number of meaningful categories. In analyzing the

data, both linear and nonlinear models were employed.

While both model types produced equations with reasonably

"good fit" (i.e., high R: values), the nonlinear models were

chosen because oftheir flexibility and their alii lily to describe

stand development over time.
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Table 1. Statistical summary of permanent growth plois of pcailand black spruce in northeastern Ontario.

Stand characteristics

Diameter (cm)

Height (m)

Site index (m)

Age (years)

Density (trees/ha)

Total basal area (m:/ha)

Merchantable b;isal area (nr/ha)

Total volume (mVha)

Merchantable volume uivVha)

Minimum

2.88

2.84

1.59

32

210

2.30

0.00

5.16

0.00

Maximum

26.54

17.96

15.38

200

20,390

78.05

64.28

423.52

392.33

Mean

12.16

9.14

5.26

105

2.841

24.37

18.39

111.33

80.54

Coefficient

of variation (%)

39.91

29.62

46.01

33.73

KL53

48.91

71.92

62.45

84.86

Table 2. Summary of nonlinear regression equations expressing peutlandbiack spruce stand yield characteristics as a function

of site index and stand age. .

Yield characteristic Regression equation sen

Stand height (m)

Density (trees/ha)

Total basal area (mVha)

Merchantable basal area (nr/ha)

Total volume (mVha)

Merchantable volume (mVha)

I! = 15 24 S'""/(l + e<fpl6-nm'=<*>-l)timinls»)

N =1395.7 +2839 S--';(l+c"'-'K61n'*'*

I)A =40 9 S"ls/(l +el"17""llfll''(A1")4lnlS)))

Ba' =108 fjA""V(l+e'40"
V —^ 24 S'o0S}BA(1*7n + e"DJ" "*'■'*)-i.i»msh\

W l")S75lV — 0 83 V + ell'l")S~7-51'l'1<A)~''ullllsl1

0.90

0.52

0.46

0.93

0.98

0.98

0.79

9.63

5.48

3.16

7.96

8.94

N = stand density (trees/ha)

S = site index (height in m at age 50}

BA = merchantable basal area (nr/ha)

V - merchantable volume (nr/ha)

A = age (years)

BA, = total basal area (m:/ha)

V = total volume (mVha)

Tables 3,4. and 5 show preliminary estimates of yield generated from the equations in Table 2, for site indices 3,6, and 9 m.
respectively. For example, given a site index of 6 m and a stand age of 70 years, Table 4 provides the following stand image:

density = 3034 trees/ha: dbli = 9.45 cm; height = 8.12 m; basal area (trees > 10 cm dbh) = 10.93 mVha; and volume (trees >

10 cm'dbh) = 38.98 mVha.

Table 3. Preliminary estimates of yield per hectare for peatland black spruce stands in northeastern Ontario (site index 3 m).

Stand age

(yrs)

20

30

40

50

60

70

80

90

100

MO

120

130

140

150

Density

(trees/ha]

31.959

15.841

9.908

7.060

5.468

4.485

3.834

3.379

3.049

2.802

2,611

2,460

2,340

2.2-12

DBH

(cm)

Height

(m)

Basal area (m'/hn) of trees Volume (mVha) of trees

>1.5cm >10cm >1.5cm >!0cm

dbli dbh dbh dbh

0.23

0.61

1.21

2.00

2.97

5.04

5.18

6.32

7.43

8.46

9.41

10.25

11.00

11.66

1.45

2.12

2.75

3.36

3.94

4.50

5.05

5.57

6.08

6.56

7.04

7.50

7.94

H.37

0,13

0.47

1.14

2.23

3.78

5.76

8.08

10,61

13.21

15.76

18.14

20.32

22.26

23.95

0.00

0.00

0.00

0.00

0.03

0.13

0.44

1.23

2.86

5.54

9.10

13.00

16,71

19.91

0.09

0.49

1.52

3.59

7.09

12.29

19.26

27.88

37.87

48.84

60.41

72.23

84.04

95,65

0.00

0.00

0.00

0.00

0.03

0.16

0.67

2.28

6.22

13.92

25.84

40.84

56.97

72.68



Tuble 4. Preliminary estimates of yield per hectare for peatland black spruce stands in northeastern Ontario (siie index 6 m).

Stand age

<yrs)

20

30

40

50

60

70

80

90

100

110

120

130

140

150

Density

(trees/ha)

18,067

9.248

6,002

4.443

3.572

3.034

2,fi78

2,429

2,249

2,113

2,009

1,926

1,860

1,807

DBH

(cm)

0.92

2.33

4.19

6.15

7.94

9.45

10.67

11.65

12.42

13.04

13.55

13.96

14.30

14.58

Height

Cm)

2.62

3.82

4.96

6.06

7.11

8.12

9.10

10.04

10.96

11.84

12.69

13.52

14.32

15.10

Basal area

> 1.5 cm

dbh

1.21

3.95

8.27

13.20

17.70

21.29

23.96

25.88

27.25

28.24

28.96

29.48

29.88

30.18

(nr/ha) of trees

>10cm

dbh

0.00

0.01

0.16

1.17

4.62

10.93

17.53

22.34

25.35

27.20

28.36

29.12

29.64

30.02

Volume (in'/ha) of trees

> 1.5 cm

dbh

1.63

7.52

19.98

38.33

59.74

81.55

JO2.2K

121.43

138.98

155.11)

169.99

183.83

196.79

208.99

>10cm

dbh

0.00

0.01

0.27

2.70

13.73

38.98

70.79

89.97

121.46

139.68

155.08

168.56

180.68

191.75

Table 5. Preliminary estimates of yield per hectare for peailand black spruce stands in northeastern Ontario (siie index 9 m).

Stand age

lyrs)

20

30

40

50

60

70

80

90

100

110

120

130

140

150

Density

(trees/ha)

13.104

6.907

4.626

3,531

2,918

2,540

2.290

2,115

1,988

1.893

1.820

1,762

1.715

1.678

DBH

(cm)

1.98

4.46

6.92

8.90

10.40

11.47

12.36

13.01

13.52

13.93

14.25

14.52

14.74

1493

Height

(m)

3.70

5.39

7.01

8.55

10.04

11.47

12.85

14.IK

15.47

16.71

17.91

19.08

20.21

21.30

Basal area

>l.5cm

dbh

4.06

10.77

17.39

21.99

24.80

26.48

27.50

28.14

2K.55

28.84

29.03

29.17

29.27

29.35

(nrVha) of trees

>10em

dbh

0.01

0.26

2.80

10.62

19.19

24.13

26.51

27.69

28.34

28.72

28.96

29.13

29.24

29.32

Volume (mVha) oftrees

> 1.5 cm

dbh

7.77

28.91

59.17

89.86

117.36

141.46

162-76

181.90

199.32

215.36

230.02

244.16

257.22

269.52

>l0cm

dbh

0.01

0.55

8.65

42.14

87.64

122.19

146.83

166.07

182.22

196.37

209.06

220.60

231.19

240.96

Note: The yield tables are in close ajzreemeiu with work by Rvert (1967) and produce growth paiterns similar to those developed
for northern Minnesota (Persia 1971).

RESULTS AND DISCUSSION

Table2providesasurnmaryofnonlinearregression equations

expressing peatland black spruce stand yield characteristics

as a function ofsite index and stand age. As an example of the

output generated by these equations, Figure 2 shows stand

development as a function of age for a typical peailand black

spruce stand (site index 5 m).

MANAGEMENT IMPLICATIONS

This set of yield functions and empirical yield tables was

developed for black spruce stands in northeastern Ontario.

While similar to earlier work by Plonski (1974), this

information is specific to peailand black spruce in northeastern

Ontario. Thus it represents a refinement of the provincewidc

normal yield tables previously available. Though the yield

information presented is preliminary in nature, foresters

should find it useful in managing Ontario's lowland black

spruce resource.



Figure 2. Plot of main yield components against stand age for

peatlandhlackspruce in northern Ontario f site index5 m). Source:

Payandeh (1990).

REFERENCES AND FURTHER READING

Evert, F. 1967. Total cubic foot variable-density yield table

for black spruce in the Ontario Clay Belt. Can. Dep. For.

Rural Dev.. For. Br., ON. Region, Inf. Rep. O-X-33. 35 p.

Jones, R.K.; Pierpont, G.; Wickware, CM.; Jeglum, J.K.;

Arnup, R.W.; Howies, J.M. 1983. Field guide to forest

ecosystem classification for the Clay Belt, Site Region 3E.

Ont. Min. Nat. Rcsour.. Maple, ON. 123 p.

Kctcheson, D.E.; Jeglum, J.K. 1972. Estimates of black

spruce and pealland areas in Ontario. Dep. Environ., Can.

For. Serv.. Snult Ste. Marie, ON. Inf. Rep. O-X-172. 29 p.

Mcl:wen, J.K. 1969. Effect of drainage on a black spruce

stand. Ont. Dep. Lands For., Toronto. ON. Sect. Rep. No. 71.

Ontario Ministry of Natural Resources. 1991. Statistics 19S9-

]990. Forest Resources Branch, Toronto, ON. 106 p.

Payandeh.B. 1973. Analyses of a forest drainage experiment

in nurlhcrn Ontario. I. Growth analysis. Can. J. For. Res.

3(3):387-398.

Payandeh, B. 1990. Preliminary yield functions and tanks

for pcalland black spruce in Ontario. For. Can., Onl. Region,

Sault Sle. Marie, ON. Inf. Rep. O-X^I05. 10 p.

Payandeh, B.; Maig. R. A. 1994. Drainage and fertilization

improve growth of peaihnd black spruce. Nat. Rcsour. Can..

Can. For. Serv.- Ontario, Sault Ste. Marie, ON. Frontline

Tech. Note 64. 4 p.

Perala, D.A. 1971. Growth and yield of black spruce on

organic soils in Minnesota. USDA For. Serv., North Central

For. Exp. Stn., St. Paul, MN, Res. Paper NC-56. I6p.

Pionski, W.L. 1974. Normal yield tables (metric) for major

forest species of Ontario. Ont. Min. Nat. Resour., Div. For.,

Toronto, ON. 40 p.

Bijan Payandeh lioh

Dr. Bijan Payandeh is a Canadian Forest Service - Ontario

research scientist who conducts modeling studies of forest

regeneration systems and of growth and yield of the major

forest types in Ontario.

Bob Haig, a retired former deputy regional director of the

Canadian Forest Service - Ontario, prepared this technical

note under contract

--.=s=CANADA

5^^ONTARIO

1*1
C.4".iJ.ln FfKim!

Mmiitry cl Mnvitfre Oci

: l.-rfHm*,.*

Forestry ■ J>'nre*tcrk

The preparation of this note was funded under the

Northern Ontario Development Agreement's

Northern Forestry Program.

Additional copies of this publication are available from:

Natural Resources Canada

Canadian Forest Service - Ontario

Great Lakes Forestry Centre

P.O. Box 490

Sault Sle. Marie, Ontario

P6A 5M7

(705) 949-9461

(705) 759-5700 (FAX)

©Minister of Supply and Services Canada 1994

Catalogue No. Fo 29-29/69E

ISBN 0-662-22564-3

ISSN 1183-2762


