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March 22, 2010 

Prince George Woodlot Association 
c/o Mark Clark 
2891 St. Anne Avenue,  
Prince George, BC   
V2N 4Y4 
 

Re: Foliar Nutrition Interpretation and Fertilizer Recommendation: 
Woodlot ID: 205A - Pine 

 

Dear Mr. Clark: 

 

The Prince George Woodlot Licensees are interested in evaluating investment 
opportunities on forests contained in their woodlots. Through the Prince George 
Woodlot Association, various sites and treatments were identified in autumn 
2009, and subsequently evaluated.  Fertilization for the purposes of improved 
productivity is one such opportunity.  

The improvements in productivity are anticipated to impact the woodlot owners in 
two ways:  improved rate of return on the tree crops, as well as a demonstrable, 
incremental carbon sequestration improvement, which would lead to carbon 
credits for the woodlot owners. SYLVIS Environmental was contracted by the 
Prince George Woodlot Association (PGWA) to provide the following services:  

• foliage sample preparation, chain-of-custody and analytical 
subcontracting;  

• foliar nutrient interpretation; and,  

• fertilizer recommendations for 10 woodlots.   

Foliage samples for analysis were collected by SBS forestry, in accordance with 
the Stand Selection Guidelines (MoF 2006) in February 2010.  This letter 
provides the PGWA with a summary of the foliar nutrient analyses, interpretation, 
and a fertilizer recommendation for woodlot ID: 205A - Pine 

Sample Reception 

The samples were received by SYLVIS in good order from SBS Forestry on 
Friday February 19, 2010.  The samples were kept frozen until dried.  

 

 



 

 

 

Visual Assessment 

Each sample was visually assessed upon arrival.  There were no visual symptoms of 
nutrient deficiency or toxicity noted with the sample.

Sample Processing  

Each sample was dried in a forced air oven at a constant temperature of 70
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 
5 branches was generated by obtaining equal weight subsamples of fol
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 
woodlot were given the following sample identification codes:

• 205A Pine 1-5 

• 205A Pine 6-10 

Sample Analysis 

The samples were sent to Exova 
on March 8, 2010. 

Results and Interpretation 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 
Brockley (2006).  The utilization of each of these manuals is dependent u
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 
Range. 

Table 1: Foliar Analysis Minima, Maxima, Means and Interpretation

*NID – Nitrogen induced deficiency

Nutrient Maximum Minimum

N (%) 1.26

P (%) 0.1

K (%) 0.32

Ca (%) 0.2

Mg (%) 0.09

S (%) 0.06

SO4 (ug/g) 60

Cu (ug/g) 2.4

Zn (ug/g) 47

Fe (ug/g) 21

Mn (ug/g) 300

B (ug/g) 12

Nutrient Ratio

N:P 12.6

N:K 4.0

N:Mg 17.1

N:S 21.0
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sample was visually assessed upon arrival.  There were no visual symptoms of 
nutrient deficiency or toxicity noted with the sample. 

Each sample was dried in a forced air oven at a constant temperature of 70°C for 16
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 
5 branches was generated by obtaining equal weight subsamples of foliage from each dried 
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 
woodlot were given the following sample identification codes: 

 Laboratories in Surrey BC.   Analysis was reported to SYLVIS 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 
Brockley (2006).  The utilization of each of these manuals is dependent upon the species 
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 

Foliar Analysis Minima, Maxima, Means and Interpretation

eficiency; NAD – Acute nitrogen induced deficiency. 

Minimum Mean Interpretation

1.2 1.23 Slightly to Moderately Deficient

0.1 0.1 Slightly to Moderately Deficient

0.3 0.31 Moderate to Severe Deficiency

0.16 0.18 Adequate

0.07 0.08 Adequate

0.06 0.06 Moderate to Severe Deficiency

60 60 Severe Deficiency

2.4 2.4 Possible deficiency

45.8 46.4 No deficiency

20 20.5 Possible deficiency

289 294.5 No deficiency

10 11 Probable deficiency

12.0 12.3 Severe Deficiency

3.9 4.0 Severe Deficiency

14.0 15.6 Moderate to Severe Deficiency (NID or NAD possible)

20.0 20.5 Severe Deficiency
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C for 16-20 hours. 
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 

iage from each dried 
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 
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The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 

pon the species 
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 

Foliar Analysis Minima, Maxima, Means and Interpretation* 

Moderate to Severe Deficiency (NID or NAD possible)



 

 

Fertilizer Recommendation 

Based on the nutrient deficiencies above, fertilization is 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 
elemental quantity of annually available nutrient).

• N:   150-200 kg/ha 

• P:   50-100 kg/ha 

• K: 200 kg/ha 

• S:   100 kg/ha 

• Cu: 1.5-3 kg/ha 

• Fe: 3-5 kg/ha 

• B:  1.5-3 kg/ha 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 
are not intended to suggest a particular brand of ferti
be “custom blended” by some manufacturers based on the requirements of the site.

• “Complete Mix” type fertilizer for conifers

• 16-8-16 Pine and Spruce Mix (Apex Fertilizers) + boron + copper

• 19-8-12 Conifer Mix(Apex Fertilizers) + boron + copper

Foliar analysis re-assessment 

It is recommended that the woodlot be re
and it should be re-assessed immediately if deficiency symptoms appear.  

Limitations 

The information provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 
Environmental accepts no liability for the use of this information by any other 

On behalf of SYLVIS, we look forward to working with the PGWA in the future
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 
Environmental. 

Yours truly,  

John M. Lavery B.Sc. Hons, M.Sc., 
Senior Environmental Scientist 
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Based on the nutrient deficiencies above, fertilization is likely to significantly improve growth 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 

nually available nutrient). 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 
are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of the site.

“Complete Mix” type fertilizer for conifers 

16 Pine and Spruce Mix (Apex Fertilizers) + boron + copper 

pex Fertilizers) + boron + copper 

It is recommended that the woodlot be re-assessed no more than three years after fertilization, 
assessed immediately if deficiency symptoms appear.   

ation provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 
Environmental accepts no liability for the use of this information by any other party.

ehalf of SYLVIS, we look forward to working with the PGWA in the future.  If PGWA or the 
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 

very B.Sc. Hons, M.Sc., AAg 
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improve growth 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 

lizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of the site. 

assessed no more than three years after fertilization, 

ation provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 

party.  

If PGWA or the 
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 



 

 

encl. Exova Report Number 1299902 Pages 27

 Woodlot Owner Copy 

 Example fertilizer specification sheets 
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March 22, 2010 

Prince George Woodlot Association 
c/o Mark Clark 
2891 St. Anne Avenue,  
Prince George, BC   
V2N 4Y4 
 

Re: Foliar Nutrition Interpretation and Fertilizer Recommendation: 
Woodlot ID: 1158 – Fir 

 

Dear Mr. Clark: 

 

The Prince George Woodlot Licensees are interested in evaluating investment 
opportunities on forests contained in their woodlots. Through the Prince George 
Woodlot Association, various sites and treatments were identified in the fall of 
2009, and subsequently evaluated.  Fertilization for the purposes of improved 
productivity is one such opportunity.  

The improvements in productivity are anticipated to impact the woodlot owners in 
two ways:  improved rate of return on the tree crops, as well as a demonstrable, 
incremental carbon sequestration improvement, which would lead to carbon 
credits for the woodlot owners. SYLVIS Environmental was contracted by the 
Prince George Woodlot Association (PGWA) to provide the following services:  

• foliage sample preparation, chain-of-custody and analytical 
subcontracting;  

• foliar nutrient interpretation; and,  

• fertilizer recommendations for 10 woodlots.   

Foliage samples for analysis were collected by SBS forestry, in accordance with 
the Stand Selection Guidelines (MoF 2006) in February 2010.  This letter 
provides the PGWA with a summary of the foliar nutrient analyses, interpretation, 
and a fertilizer recommendation for woodlot ID: 1158 – Fir.   

Sample Reception 

The samples were received by SYLVIS in good order from SBS Forestry on 
Friday February 19, 2010.  The samples were kept frozen until dried.   

 

 



 

 

 

Visual Assessment 

Each sample was visually assessed upon arrival.  There were no visual symptoms of 
nutrient deficiency or toxicity noted with the sample.

Sample Processing 

Each sample was dried in a forced air oven at a constant temperature of 70
hours. The sample was then allowed to cool to room temperature.  A composite sample of 
foliage from 5 branches was generated by obtaining equal weight subsa
each dried branch sample.  The composite sample was then ground to a fine powder.  The 
samples for the woodlot were given the following sample identification codes:

• 1158 Fir 1-5 

• 1158 Fir 6-10 

Sample Analysis 

The samples were sent to Exova Laboratories in Surrey BC
reported to SYLVIS on March 8, 2010.

Results and Interpretation 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are
Brockley (2006).  The utilization of each of these manuals is dependent upon the species 
examined, and are intended to be reviewed by 
Range. 

 

Table 1: Foliar Analysis Maxima,

*NID – Nitrogen induced deficiency

Nutrient Maximum Minimum

N (%) 1.3

P (%) 0.22

K (%) 0.58

Ca (%) 0.8

Mg (%) 0.11

S (%) 0.1

SO4 (ug/g) 100

Cu (ug/g) 2.2

Zn (ug/g) 31.5

Fe (ug/g) 45

Mn (ug/g) 651

B (ug/g) 11

Nutrient Ratio

N:P 7.4

N:K 2.2

N:Mg 11.8

N:S 14.8
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sample was visually assessed upon arrival.  There were no visual symptoms of 
nutrient deficiency or toxicity noted with the sample.   

sample was dried in a forced air oven at a constant temperature of 70
The sample was then allowed to cool to room temperature.  A composite sample of 

5 branches was generated by obtaining equal weight subsamples of foliage from 
each dried branch sample.  The composite sample was then ground to a fine powder.  The 
samples for the woodlot were given the following sample identification codes: 

Exova Laboratories in Surrey BC for analysis.   
reported to SYLVIS on March 8, 2010. 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 

(2006).  The utilization of each of these manuals is dependent upon the species 
are intended to be reviewed by Rob Brockley of the Ministry of Forests and 

Foliar Analysis Maxima, Minima, Means and Interpretation

eficiency; NAD – Acute nitrogen induced deficiency 

Minimum Mean Interpretation

1.18 1.24 Moderate to Severe Deficiency

0.16 0.19 Adequate

0.54 0.56 Slightly to Moderately Deficient

0.6 0.7 Adequate

0.1 0.105 Severe Deficiency

0.08 0.09 Severe Deficiency

80 90 Severe Deficiency

2.1 2.15 Possible deficiency

21.6 26.55 No deficiency

27 36 No deficiency

405 528 No deficiency

9.3 10.15 Probable deficiency

5.9 6.6 Slightly to Moderately Deficient (NID possible)

2.2 2.2 Adequate

11.8 11.8 Adequate

13.0 13.9 Moderate to Severe Deficiency (NID or NAD possible)
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sample was visually assessed upon arrival.  There were no visual symptoms of acute 

sample was dried in a forced air oven at a constant temperature of 70°C for a 16-20 
The sample was then allowed to cool to room temperature.  A composite sample of 

mples of foliage from 
each dried branch sample.  The composite sample was then ground to a fine powder.  The 

.   Analysis was 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
based on Ballard and Carter (1985), Brockley (2001), and 

(2006).  The utilization of each of these manuals is dependent upon the species 
he Ministry of Forests and 

Means and Interpretation* 

Slightly to Moderately Deficient (NID possible)

Moderate to Severe Deficiency (NID or NAD possible)



 

 

 

Fertilizer Recommendation 

Based on the nutrient deficiencies above, fertilization is 
and productivity.  Fertilizer should be applied in the following 
elemental quantity of annually available nutrient).

• N:  150-200 kg/ha 

• P:  50-100 kg/ha 

• K:  100-200 kg/ha 

• Mg:  25-50 kg/ha 

• S:  100 kg/ha 

• Cu:  1.5-3 kg/ha 

• B:  1.5-3 kg/ha 

The fertilizer blends most likely to achieve the require
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 
are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the 

• “Complete Mix” type fertilizer for conifers

• 16-8-16 Pine and Spruce Mix (Apex Fertilizers) + boron + copper

• 19-8-12 Conifer Mix (Apex Fertilizers) + boron + copper

Foliar analysis re-assessment 

It is recommended that the woodlot be re
and it should be re-assessed immediately if deficiency symptoms appear.  

Limitations 

The information provided in this letter is provided for the benefit and exclusive use of the 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 
Environmental accepts no liability for the use of this information by

On behalf of SYLVIS, we look forward to working with the PGWA in the future
the woodlot owner have further questions in regard to this recommendation, please contact 
John Lavery at SYLVIS Environmental.

Yours truly,  

John M. Lavery B.Sc. Hons, M.Sc., AAg, BIT

Senior Environmental Scientist 
 

– 3 – March 22

Based on the nutrient deficiencies above, fertilization is likely to significantly improve growth 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 
elemental quantity of annually available nutrient). 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 

a particular brand of fertilizer.  Complete fertilizers for forestry may 
” by some manufacturers based on the requirements of the site.

“Complete Mix” type fertilizer for conifers 

16 Pine and Spruce Mix (Apex Fertilizers) + boron + copper 

(Apex Fertilizers) + boron + copper 

It is recommended that the woodlot be re-assessed no more than three years after fertilization, 
assessed immediately if deficiency symptoms appear.   

The information provided in this letter is provided for the benefit and exclusive use of the 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 
Environmental accepts no liability for the use of this information by any other party.  

ehalf of SYLVIS, we look forward to working with the PGWA in the future.  If the PGWA or 
the woodlot owner have further questions in regard to this recommendation, please contact 

SYLVIS Environmental. 

n M. Lavery B.Sc. Hons, M.Sc., AAg, BIT 

March 22nd, 2010 
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The information provided in this letter is provided for the benefit and exclusive use of the PGWA  
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 

any other party.   

If the PGWA or 
the woodlot owner have further questions in regard to this recommendation, please contact 



 

 

 

encl. Exova Report Number 1299902 Pages 5 and 6

 Woodlot Owner Copy 

 Example fertilizer specification sheets 
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March 22, 2010 

Prince George Woodlot Association 
c/o Mark Clark 
2891 St. Anne Avenue,  
Prince George, BC   
V2N 4Y4 
 

Re: Foliar Nutrition Interpretation and Fertilizer Recommendation: 
Woodlot # 1158 - Spruce 

 

Dear Mr. Clark: 

 

The Prince George Woodlot Licensees are interested in evaluating investment 
opportunities on forests contained in their woodlots. Through the Prince George 
Woodlot Association, various sites and treatments were identified in autumn 
2009, and subsequently evaluated.  Fertilization for the purposes of improved 
productivity is one such opportunity.  

The improvements in productivity are anticipated to impact the woodlot owners in 
two ways:  improved rate of return on the tree crops, as well as a demonstrable, 
incremental carbon sequestration improvement, which would lead to carbon 
credits for the woodlot owners. SYLVIS Environmental was contracted by the 
Prince George Woodlot Association (PGWA) to provide the following services:  

• foliage sample preparation, chain-of-custody and analytical 
subcontracting;  

• foliar nutrient interpretation; and,  

• fertilizer recommendations for 10 woodlots.   

Foliage samples for analysis were collected by SBS forestry, in accordance with 
the Stand Selection Guidelines (MoF 2006) in February 2010.  This letter 
provides the PGWA with a summary of the foliar nutrient analyses, interpretation, 
and a fertilizer recommendation for woodlot ID: 1158 - Spruce.   

Sample Reception 

The samples were received by SYLVIS in good order from SBS Forestry on 
Friday February 19, 2010.  The samples were kept frozen until dried.  

 

 



 

 

 

Visual Assessment 

Each sample was visually assessed upon arrival.  There were no visual symptoms of 
nutrient deficiency or toxicity noted with the sample.

Sample Processing 

Each sample was dried in a forced air oven at a constant temperature of 70
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 
5 branches was generated by obtaining equal weight subsamp
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 
woodlot were given the following sample identification codes:

• 1158 Spruce 1-5 

• 1158 Spruce 6-10 

Sample Analysis 

The samples were sent to Exova Laboratories in Surrey, BC.  
on March 8, 2010. 

Results and Interpretation 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 
Brockley (2006).  The utilization of each of these manuals is dependent u
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 
Range. 

Table 1: Foliar Analysis Minima, Maxima, Means and Interpretation

*NID – Nitrogen Induced Deficiency

Nutrient Maximum

N 1.14

P 0.13

K 0.46

Ca 0.66

Mg 0.08

S 0.11

SO4 0.07

Cu 1.6

Zn 42.5

Fe 17

Mn 299

B 8.4

Nutrient Ratio

N:P 9.5

N:K 2.6

N:Mg 14.3

N:S 10.4

– 2 – March 

sample was visually assessed upon arrival.  There were no visual symptoms of 
nutrient deficiency or toxicity noted with the sample. 

Each sample was dried in a forced air oven at a constant temperature of 70°C for 16
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 
5 branches was generated by obtaining equal weight subsamples of foliage from each dried 
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 
woodlot were given the following sample identification codes: 

va Laboratories in Surrey, BC.  Analysis was reported to SYLVIS 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 
Brockley (2006).  The utilization of each of these manuals is dependent upon the species 
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 

Foliar Analysis Minima, Maxima, Means and Interpretation

Nitrogen Induced Deficiency 

Minimum Mean Interpretation

1.1 1.12 Moderate to Severe Deficiency

0.12 0.125 Moderate to Severe Deficiency

0.44 0.45 Adequate

0.58 0.62 Adequate

0.08 0.08 Slightly to Moderately Deficient

0.11 0.11 Severe Deficiency

0.06 0.065 Severe Deficiency

1.4 1.5 Possible deficiency

37.3 39.9 No deficiency

12 14.5 Probable deficiency

244 271.5 No deficiency

8 8.2 Probable deficiency

8.5 9.0 Slightly to Moderately Deficient (NID possible)

2.4 2.5 Adequate

13.8 14.0 Adequate

10.0 10.2 Slightly to Moderately Deficient (NID possible)

March 22nd, 2010 

 

sample was visually assessed upon arrival.  There were no visual symptoms of acute 

C for 16-20 hours. 
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 

les of foliage from each dried 
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 

s was reported to SYLVIS 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 

pon the species 
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 

Foliar Analysis Minima, Maxima, Means and Interpretation* 

 

Slightly to Moderately Deficient (NID possible)

Slightly to Moderately Deficient (NID possible)



 

 

Fertilizer Recommendation 

Based on the nutrient deficiencies above, fertilization is 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 
elemental quantity of annually available nutrient).

• N:   150-200 kg/ha 

• P:   50-100 kg/ha 

• Mg:  25-50 kg/ha 

• S:   75-100 kg/ha 

• Cu: 1.5-3 kg/ha 

• Fe: 5-10 kg/ha 

• B:  1.5-3 kg/ha 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical 
are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of the site.

• “Complete Mix” type fertilizer for conifers

• 16-8-16 Pine and Spruce Mix (Apex Fertilizers)

• 19-8-12 Conifer Mix(Apex Fertilizers)

Foliar analysis re-assessment 

It is recommended that the woodlot be re
and it should be re-assessed immediately if deficiency symptoms appear.  

Limitations 

The information provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified woodlot, and the owners of 
Environmental accepts no liability for the use of this information by any other party.

On Behalf of SYLVIS, we look forward to working with the PGWA in the future
the woodlot owner have further questions in
SYLVIS Environmental. 

Yours truly,  

John M. Lavery B.Sc. Hons, M.Sc., AAg, BIT
Senior Environmental Scientist 
 

– 3 – March 

Based on the nutrient deficiencies above, fertilization is likely to significantly improve growth 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 
elemental quantity of annually available nutrient). 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 
are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of the site.

fertilizer for conifers 

Pine and Spruce Mix (Apex Fertilizers) + boron + copper 

(Apex Fertilizers) + boron + copper 

It is recommended that the woodlot be re-assessed no more than three years after f
assessed immediately if deficiency symptoms appear.   

The information provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 
Environmental accepts no liability for the use of this information by any other party.

On Behalf of SYLVIS, we look forward to working with the PGWA in the future.  
the woodlot owner have further questions in regard to this recommendation, please contact 

John M. Lavery B.Sc. Hons, M.Sc., AAg, BIT 

March 22nd, 2010 

 

improve growth 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
specification sheet enclosed are indicative only, and 

are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of the site.  

assessed no more than three years after fertilization, 

The information provided in this letter is provided for the benefit and exclusive use of the PGWA 
the specified woodlot.  SYLVIS 

Environmental accepts no liability for the use of this information by any other party.   

If the PGWA or 
regard to this recommendation, please contact 



 

 

encl. Exova Report Number 1299902 pages 1 and 2

 Woodlot Owner Copy 

 Example fertilizer specification sheets 
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March 22, 2010 

Prince George Woodlot Association 
c/o Mark Clark 
2891 St. Anne Avenue,  
Prince George, BC   
V2N 4Y4 
 

Re: Foliar Nutrition Interpretation and Fertilizer Recommendation: 
Woodlot ID: 1171 - Fir 

 

Dear Mr. Clark: 

 

The Prince George Woodlot Licensees are interested in evaluating investment 
opportunities on forests contained in their woodlots. Through the Prince George 
Woodlot Association, various sites and treatments were identified in autumn 
2009, and subsequently evaluated.  Fertilization for the purposes of improved 
productivity is one such opportunity.  

The improvements in productivity are anticipated to impact the woodlot owners in 
two ways:  improved rate of return on the tree crops, as well as a demonstrable, 
incremental carbon sequestration improvement, which would lead to carbon 
credits for the woodlot owners. SYLVIS Environmental was contracted by the 
Prince George Woodlot Association (PGWA) to provide the following services:  

• foliage sample preparation, chain-of-custody and analytical 
subcontracting;  

• foliar nutrient interpretation; and,  

• fertilizer recommendations for 10 woodlots.   

Foliage samples for analysis were collected by SBS forestry, in accordance with 
the Stand Selection Guidelines (MoF 2006) in February 2010.  This letter 
provides the PGWA with a summary of the foliar nutrient analyses, interpretation, 
and a fertilizer recommendation for woodlot ID: 1171 - Fir.   

Sample Reception 

The samples were received by SYLVIS in good order from SBS Forestry on 
Friday February 19, 2010.  The samples were kept frozen until dried.

   

 



 

 

 

Visual Assessment 

Each sample was visually assessed upon arrival.  There were no visual symptoms of 
nutrient deficiency or toxicity noted with the sample.

Sample Processing 

Each sample was dried in a forced air oven at a constant temperature of 70
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 
5 branches was generated by obtaining equal weight subsamples of foli
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 
woodlot were given the following sample identification codes:

• 1171 Fir 1-5 

• 1171 Fir 6-10 

Sample Analysis 

The samples were sent to Exova 
on March 8, 2010. 

Results and Interpretation 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 
Brockley (2006).  The utilization of each of these manuals is dependent u
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 
Range. 

Table 1: Foliar Analysis Minima, Maxima, Means and Interpretation

*NID – Nitrogen induced deficiency

Nutrient Maximum Minimum

N (%) 1.09

P (%) 0.18

K (%) 0.56

Ca (%) 0.58

Mg (%) 0.11

S (%) 0.08

SO4 (ug/g) 80

Cu (ug/g) 2.2

Zn (ug/g) 20.6

Fe (ug/g) 40

Mn (ug/g) 604

B (ug/g) 8.5

Nutrient Ratio

N:P 6.8

N:K 2.3

N:Mg 10.9

N:S 15.6

– 2 – March 

sample was visually assessed upon arrival.  There were no visual symptoms of 
nutrient deficiency or toxicity noted with the sample. 

Each sample was dried in a forced air oven at a constant temperature of 70°C for 16
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 
5 branches was generated by obtaining equal weight subsamples of foliage from each dried 
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 
woodlot were given the following sample identification codes: 

 Laboratories in Surrey BC.   Analysis was reported to SYLVIS 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 
Brockley (2006).  The utilization of each of these manuals is dependent upon the species 
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 

Foliar Analysis Minima, Maxima, Means and Interpretation

eficiency; NAD – Acute nitrogen induced deficiency. 

Minimum Mean Interpretation

1.09 1.09 Moderate to Severe Deficiency

0.16 0.17 Adequate

0.48 0.52 Slightly to Moderately Deficient

0.53 0.555 Adequate

0.1 0.105 Severe Deficiency

0.07 0.075 Severe Deficiency

70 75 Severe Deficiency

2 2.1 Possible deficiency

15 17.8 No deficiency

35 37.5 No deficiency

462 533 No deficiency

3 5.75 Probable deficiency

6.1 6.4 Slightly to Moderately Deficient (NID possible)

1.9 2.1 Adequate

9.9 10.4 Adequate

13.6 14.6 Moderate to Severe Deficiency (NID or NAD possible)

March 22nd, 2010 

 

sample was visually assessed upon arrival.  There were no visual symptoms of acute 

C for 16-20 hours. 
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 

age from each dried 
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 

s was reported to SYLVIS 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 

pon the species 
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 

Foliar Analysis Minima, Maxima, Means and Interpretation* 

Slightly to Moderately Deficient (NID possible)

Moderate to Severe Deficiency (NID or NAD possible)



 

 

Fertilizer Recommendation 

Based on the nutrient deficiencies above, fertilization is 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 
elemental quantity of annually available nutrient).

• N:   150-200 kg/ha 

• P:   50-100 kg/ha 

• K: 100-200 kg/ha 

• Mg:  50 kg/ha 

• S:   100 kg/ha 

• Cu: 1.5-3 kg/ha 

• B:  1.5-3 kg/ha 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 
are not intended to suggest a particular brand of ferti
be “custom blended” by some manufacturers based on the requirements of the site.

• “Complete Mix” type fertilizer for conifers

• 16-8-16 Pine and Spruce Mix (Apex Fertilizers) + boron + copper

• 19-8-12 Conifer Mix (Apex Fertilizers) + boron + copper

Foliar analysis re-assessment 

It is recommended that the woodlot be re
and it should be re-assessed immediately if deficiency symptoms appear.  

Limitations 

The information provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 
Environmental accepts no liability for the use of this information by any othe

On Behalf of SYLVIS, we look forward to working with the PGWA in the future
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 
Environmental. 

Yours truly,  

John M. Lavery B.Sc. Hons, M.Sc., AAg
Senior Environmental Scientist 
 

– 3 – March 

Based on the nutrient deficiencies above, fertilization is likely to significantly improve growth 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 

nually available nutrient). 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 
are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of the site.

“Complete Mix” type fertilizer for conifers 

16 Pine and Spruce Mix (Apex Fertilizers) + boron + copper 

(Apex Fertilizers) + boron + copper 

It is recommended that the woodlot be re-assessed no more than three years after fertilization, 
assessed immediately if deficiency symptoms appear.   

rmation provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 
Environmental accepts no liability for the use of this information by any other party.

On Behalf of SYLVIS, we look forward to working with the PGWA in the future.  
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 

, M.Sc., AAg 

March 22nd, 2010 

 

improve growth 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 

lizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of the site.  

assessed no more than three years after fertilization, 

rmation provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 

r party.   

If PGWA or the 
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 



 

 

encl. Exova Report Number 1299902 Pages 11

 Woodlot Owner Copy 

 Example fertilizer specification sheets 
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March 22, 2010 

Prince George Woodlot Association 
c/o Mark Clark 
2891 St. Anne Avenue,  
Prince George, BC   
V2N 4Y4 
 

Re: Foliar Nutrition Interpretation and Fertilizer Recommendation: 
Woodlot ID: 1171 - Spruce 

 

Dear Mr. Clark: 

 

The Prince George Woodlot Licensees are interested in evaluating investment 
opportunities on forests contained in their woodlots. Through the Prince George 
Woodlot Association, various sites and treatments were identified in autumn 
2009, and subsequently evaluated.  Fertilization for the purposes of improved 
productivity is one such opportunity.  

The improvements in productivity are anticipated to impact the woodlot owners in 
two ways:  improved rate of return on the tree crops, as well as a demonstrable, 
incremental carbon sequestration improvement, which would lead to carbon 
credits for the woodlot owners. SYLVIS Environmental was contracted by the 
Prince George Woodlot Association (PGWA) to provide the following services:  

• foliage sample preparation, chain-of-custody and analytical 
subcontracting;  

• foliar nutrient interpretation; and,  

• fertilizer recommendations for 10 woodlots.   

Foliage samples for analysis were collected by SBS forestry, in accordance with 
the Stand Selection Guidelines (MoF 2006) in February 2010.  This letter 
provides the PGWA with a summary of the foliar nutrient analyses, interpretation, 
and a fertilizer recommendation for woodlot ID: 1171 - Spruce.   

Sample Reception 

The samples were received by SYLVIS in good order from SBS Forestry on 
Friday February 19, 2010.  The samples were kept frozen until dried.  

 

 



 

 

 

Visual Assessment 

Each sample was visually assessed upon arrival.  There were no visual symptoms of 
nutrient deficiency or toxicity noted with the sample.

Sample Processing 

Each sample was dried in a forced air oven at a constant temperature of 70
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 
5 branches was generated by obtaining equal weight subsamp
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 
woodlot were given the following sample identification codes:

• 1171 Spruce 1-5 

• 1171 Spruce 6-10 

Sample Analysis 

The samples were sent to Exova Laboratories in Surrey BC.   Analys
on March 8, 2010. 

Results and Interpretation 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 
Brockley (2006).  The utilization of each of these manuals is dependent u
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 
Range. 

Table 1: Foliar Analysis Minima, Maxima, Means and Interpretation

*NID – Nitrogen induced deficiency

Nutrient Maximum Minimum

N (%) 1.06 0.96

P (%) 0.16 0.13

K (%) 0.54

Ca (%) 0.86 0.74

Mg (%) 0.09 0.08

S (%) 0.07 0.07

SO4 (ug/g) 70

Cu (ug/g) 1.9

Zn (ug/g) 50.6 26.4

Fe (ug/g) 26

Mn (ug/g) 672 569

B (ug/g) 6.2

Nutrient Ratio

N:P 7.4

N:K 2.4

N:Mg 12.0 11.8

N:S 15.1 13.7

– 2 – March 

sample was visually assessed upon arrival.  There were no visual symptoms of 
nutrient deficiency or toxicity noted with the sample. 

Each sample was dried in a forced air oven at a constant temperature of 70°C for 16
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 
5 branches was generated by obtaining equal weight subsamples of foliage from each dried 
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 
woodlot were given the following sample identification codes: 

to Exova Laboratories in Surrey BC.   Analysis was reported to SYLVIS 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 
Brockley (2006).  The utilization of each of these manuals is dependent upon the species 
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 

Foliar Analysis Minima, Maxima, Means and Interpretation

eficiency; NAD – Acute nitrogen induced deficiency. 

Minimum Mean Interpretation

0.96 1.01 Moderate to Severe Deficiency

0.13 0.145 Slightly to Moderately Deficient

0.4 0.47 Adequate

0.74 0.8 Adequate

0.08 0.085 Slightly to Moderately Deficient

0.07 0.07 Severe Deficiency

70 70 Severe Deficiency

1.7 1.8 Possible deficiency

26.4 38.5 No deficiency

25 25.5 Possible deficiency

569 620.5 No deficiency

3 4.6 Probable deficiency

6.6 7.0 Slightly to Moderately Deficient (NID possible)

2.0 2.2 Adequate

11.8 11.9 Adequate

13.7 14.4 Moderate to Severe Deficiency (NID or NAD possible)

March 22nd, 2010 

 

sample was visually assessed upon arrival.  There were no visual symptoms of acute 

C for 16-20 hours. 
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 

les of foliage from each dried 
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 

s was reported to SYLVIS 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 

pon the species 
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 

Foliar Analysis Minima, Maxima, Means and Interpretation* 

Slightly to Moderately Deficient (NID possible)

Moderate to Severe Deficiency (NID or NAD possible)



 

 

Fertilizer Recommendation 

Based on the nutrient deficiencies above, fertilization is 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 
elemental quantity of annually available nutrient).

• N:   150-200 kg/ha 

• P:   50-100 kg/ha 

• Mg:  25-50 kg/ha 

• S:   100 kg/ha 

• Cu: 1.5-3 kg/ha 

• Fe: 5-10 kg/ha 

• B:  1.5-3 kg/ha 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 
are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirement

• “Complete Mix” type fertilizer for conifers

• 16-8-16 Pine and Spruce Mix (Apex Fertilizers) + boron + copper

• 19-8-12 Conifer Mix(Apex Fertilizers) + boron + copper

Foliar analysis re-assessment 

It is recommended that the woodlot be re
and it should be re-assessed immediately if deficiency symptoms appear.  

Limitations 

The information provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 
Environmental accepts no liability for the use of this information by any other party

On Behalf of SYLVIS, we look forward to working with the PGWA in the future
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 
Environmental. 

Yours truly,  

John M. Lavery B.Sc. Hons, M.Sc., AAg,
Senior Environmental Scientist 
 

– 3 – March 

Based on the nutrient deficiencies above, fertilization is likely to significantly improve growth 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 

nually available nutrient). 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
blend suggested and the technical specification sheet enclosed are indicative only, and 

are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of the site.

“Complete Mix” type fertilizer for conifers 

16 Pine and Spruce Mix (Apex Fertilizers) + boron + copper 

12 Conifer Mix(Apex Fertilizers) + boron + copper 

It is recommended that the woodlot be re-assessed no more than three years after fertilization, 
assessed immediately if deficiency symptoms appear.   

The information provided in this letter is provided for the benefit and exclusive use of the PGWA 
specified woodlot, and the owners of the specified woodlot.  SYLVIS 

Environmental accepts no liability for the use of this information by any other party

On Behalf of SYLVIS, we look forward to working with the PGWA in the future.  
t owner have further questions in regard to this recommendation, please contact SYLVIS 

very B.Sc. Hons, M.Sc., AAg, 

March 22nd, 2010 

 

improve growth 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
blend suggested and the technical specification sheet enclosed are indicative only, and 

are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 
s of the site.  

ed no more than three years after fertilization, 

The information provided in this letter is provided for the benefit and exclusive use of the PGWA 
specified woodlot, and the owners of the specified woodlot.  SYLVIS 

Environmental accepts no liability for the use of this information by any other party.   

If PGWA or the 
t owner have further questions in regard to this recommendation, please contact SYLVIS 



 

 

encl. Exova Report Number 1299902 Pages 13

 Woodlot Owner Copy 

 Example fertilizer specification sheets 
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March 22, 2010 

Prince George Woodlot Association 
c/o Mark Clark 
2891 St. Anne Avenue,  
Prince George, BC   
V2N 4Y4 
 

Re: Foliar Nutrition Interpretation and Fertilizer Recommendation: 
Woodlot ID: 1559 - Spruce 

 

Dear Mr. Clark: 

 

The Prince George Woodlot Licensees are interested in evaluating investment 
opportunities on forests contained in their woodlots. Through the Prince George 
Woodlot Association, various sites and treatments were identified in autumn 
2009, and subsequently evaluated.  Fertilization for the purposes of improved 
productivity is one such opportunity.  

The improvements in productivity are anticipated to impact the woodlot owners in 
two ways:  improved rate of return on the tree crops, as well as a demonstrable, 
incremental carbon sequestration improvement, which would lead to carbon 
credits for the woodlot owners. SYLVIS Environmental was contracted by the 
Prince George Woodlot Association (PGWA) to provide the following services:  

• foliage sample preparation, chain-of-custody and analytical 
subcontracting;  

• foliar nutrient interpretation; and,  

• fertilizer recommendations for 10 woodlots.   

Foliage samples for analysis were collected by SBS forestry, in accordance with 
the Stand Selection Guidelines (MoF 2006) in February 2010.  This letter 
provides the PGWA with a summary of the foliar nutrient analyses, interpretation, 
and a fertilizer recommendation for woodlot ID: 1559 - Spruce.   

Sample Reception 

The samples were received by SYLVIS in good order from SBS Forestry on 
Friday February 19, 2010.  The samples were kept frozen until dried.   

 

 



 

 

Visual Assessment 

Each sample was visually assessed upon arrival.  There were no visual symptoms of 
nutrient deficiency or toxicity noted with the sample.

Sample Processing 

Each sample was dried in a forced air oven at a constant temperature of 70
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 
5 branches was generated by obtaining equal weight subsamp
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 
woodlot were given the following sample identification codes:

• 1559 Spruce 1-5 

• 1559 Spruce 6-10 

Sample Analysis 

The samples were sent to Exova Laboratories in Surrey BC.   Analys
on March 8, 2010. 

Results and Interpretation 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 
Brockley (2006).  The utilization of each of these manuals is dependent u
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 
Range. 

 

Table 1: Foliar Analysis Minima, Maxima, Means and Interpretation

*NID – Nitrogen induced deficiency

Nutrient Maximum Minimum

N (%) 1.14

P (%) 0.15

K (%) 0.53

Ca (%) 0.64

Mg (%) 0.09

S (%) 0.07

SO4 (ug/g) 70

Cu (ug/g) 1.8

Zn (ug/g) 44.8

Fe (ug/g) 15

Mn (ug/g) 662

B (ug/g) 9.5

Nutrient Ratio

N:P 7.6

N:K 2.2

N:Mg 14.3

N:S 16.3

– 2 – March 

sample was visually assessed upon arrival.  There were no visual symptoms of 
nutrient deficiency or toxicity noted with the sample. 

Each sample was dried in a forced air oven at a constant temperature of 70°C for 16
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 
5 branches was generated by obtaining equal weight subsamples of foliage from each dried 
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 
woodlot were given the following sample identification codes: 

to Exova Laboratories in Surrey BC.   Analysis was reported to SYLVIS 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 
Brockley (2006).  The utilization of each of these manuals is dependent upon the species 
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 

Foliar Analysis Minima, Maxima, Means and Interpretation

eficiency; NAD – Acute nitrogen induced deficiency. 

Minimum Mean Interpretation

0.97 1.055 Moderate to Severe Deficiency

0.14 0.145 Slightly to Moderately Deficient

0.47 0.5 Adequate

0.58 0.61 Adequate

0.08 0.085 Slightly to Moderately Deficient

0.06 0.065 Severe Deficiency

60 65 Severe Deficiency

1.8 1.8 Possible deficiency

39.4 42.1 No deficiency

14 14.5 Probable deficiency

413 537.5 No deficiency

5.6 7.55 Probable deficiency

6.9 7.3 Slightly to Moderately Deficient (NID possible)

2.1 2.1 Adequate

10.8 12.5 Adequate

16.2 16.2 Severe Deficiency

March 22nd, 2010 

 

sample was visually assessed upon arrival.  There were no visual symptoms of acute 

C for 16-20 hours. 
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 

les of foliage from each dried 
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 

s was reported to SYLVIS 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 

pon the species 
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 

Foliar Analysis Minima, Maxima, Means and Interpretation* 

Slightly to Moderately Deficient (NID possible)



 

 

Fertilizer Recommendation 

Based on the nutrient deficiencies above, fertilization is 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 
elemental quantity of annually available nutrient).

• N:   200 kg/ha 

• P:   100 kg/ha 

• Mg:  25-50 kg/ha 

• S:   100 kg/ha 

• Cu: 1.5-3 kg/ha 

• Fe: 5-10 kg/ha 

• B:  1.5-3 kg/ha 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 
are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of th

• “Complete Mix” type fertilizer for conifers

• 16-8-16 Pine and Spruce Mix (Apex Fertilizers) + boron + copper

• 19-8-12 Conifer Mix(Apex Fertilizers) + boron + copper

Foliar analysis re-assessment 

It is recommended that the woodlot be re
and it should be re-assessed immediately if deficiency symptoms appear.  

Limitations 

The information provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 
Environmental accepts no liability for the use of this information by any other party.

On Behalf of SYLVIS, we look forward to working with the PGWA in the future
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 
Environmental. 

Yours truly,  

John M. Lavery B.Sc. Hons, M.Sc., AAg
Senior Environmental Scientist 
 

– 3 – March 

Based on the nutrient deficiencies above, fertilization is likely to significantly improve growth 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 

nually available nutrient). 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
suggested and the technical specification sheet enclosed are indicative only, and 

are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of the site.

“Complete Mix” type fertilizer for conifers 

16 Pine and Spruce Mix (Apex Fertilizers) + boron + copper 

12 Conifer Mix(Apex Fertilizers) + boron + copper 

It is recommended that the woodlot be re-assessed no more than three years after fertilization, 
assessed immediately if deficiency symptoms appear.   

The information provided in this letter is provided for the benefit and exclusive use of the PGWA 
woodlot, and the owners of the specified woodlot.  SYLVIS 

Environmental accepts no liability for the use of this information by any other party.

On Behalf of SYLVIS, we look forward to working with the PGWA in the future.  
have further questions in regard to this recommendation, please contact SYLVIS 

John M. Lavery B.Sc. Hons, M.Sc., AAg 

March 22nd, 2010 

 

improve growth 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
suggested and the technical specification sheet enclosed are indicative only, and 

are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 
e site.  

ore than three years after fertilization, 

The information provided in this letter is provided for the benefit and exclusive use of the PGWA 
woodlot, and the owners of the specified woodlot.  SYLVIS 

Environmental accepts no liability for the use of this information by any other party.   

If PGWA or the 
have further questions in regard to this recommendation, please contact SYLVIS 



 

 

encl. Exova Report Number 1299902 Pages 15

 Woodlot Owner Copy 

 Example fertilizer specification sheets 
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March 22, 2010 

Prince George Woodlot Association 
c/o Mark Clark 
2891 St. Anne Avenue,  
Prince George, BC   
V2N 4Y4 
 

Re: Foliar Nutrition Interpretation and Fertilizer Recommendation: 
Woodlot ID: 1721 - Pine 

 

Dear Mr. Clark: 

 

The Prince George Woodlot Licensees are interested in evaluating investment 
opportunities on forests contained in their woodlots. Through the Prince George 
Woodlot Association, various sites and treatments were identified in autumn 
2009, and subsequently evaluated.  Fertilization for the purposes of improved 
productivity is one such opportunity.  

The improvements in productivity are anticipated to impact the woodlot owners in 
two ways:  improved rate of return on the tree crops, as well as a demonstrable, 
incremental carbon sequestration improvement, which would lead to carbon 
credits for the woodlot owners. SYLVIS Environmental was contracted by the 
Prince George Woodlot Association (PGWA) to provide the following services:  

• foliage sample preparation, chain-of-custody and analytical 
subcontracting;  

• foliar nutrient interpretation; and,  

• fertilizer recommendations for 10 woodlots.   

Foliage samples for analysis were collected by SBS forestry, in accordance with 
the Stand Selection Guidelines (MoF 2006) in February 2010.  This letter 
provides the PGWA with a summary of the foliar nutrient analyses, interpretation, 
and a fertilizer recommendation for woodlot ID: 1721 - Pine.   

Sample Reception 

The samples were received by SYLVIS in good order from SBS Forestry on 
Friday February 19, 2010.  The samples were kept frozen until dried.   

 

 



 

 

 

Visual Assessment 

Each sample was visually assessed upon arrival.  There were no visual symptoms of 
nutrient deficiency or toxicity noted with the sample.

Sample Processing 

Each sample was dried in a forced air oven at a constant temperature of 70
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 
5 branches was generated by obtaining equal weight subsamples of foli
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 
woodlot were given the following sample identification codes:

• 1721 Pine 1-5 

• 1721 Pine 6-10 

• 1721 Pine 11-15 

• 1721 Pine 16-20 

Sample Analysis 

The samples were sent to Exova Laboratories in Surrey BC.   Analys
on March 8, 2010. 

Results and Interpretation 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 
Brockley (2006).  The utilization of each of these manuals
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 
Range. 

 

  

– 2 – March 

sample was visually assessed upon arrival.  There were no visual symptoms of 
nutrient deficiency or toxicity noted with the sample. 

Each sample was dried in a forced air oven at a constant temperature of 70°C for 
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 
5 branches was generated by obtaining equal weight subsamples of foliage from each dried 
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 
woodlot were given the following sample identification codes: 

The samples were sent to Exova Laboratories in Surrey BC.   Analysis was reported to SYLVIS 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 
Brockley (2006).  The utilization of each of these manuals is dependent upon the species 
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 
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sample was visually assessed upon arrival.  There were no visual symptoms of acute 

C for 16-20 hours. 
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 

age from each dried 
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 

s was reported to SYLVIS 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 

is dependent upon the species 
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 



 

 

Table 1: Foliar Analysis Minima, Maxima, Means and Interpretation

*NID – Nitrogen induced deficiency

 

Fertilizer Recommendation 

Based on the nutrient deficiencies above, fertilization is 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 
elemental quantity of annually available nutrient).

• N:   200 kg/ha 

• P:   100 kg/ha 

• K: 200 kg/ha 

• S:   100 kg/ha 

• Cu: 1.5-3 kg/ha 

• B:  1.5-3 kg/ha 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 
are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of the sit

• “Complete Mix” type fertilizer for conifers

• 16-8-16 Pine and Spruce Mix (Apex Fertilizers) + boron + copper

• 19-8-12 Conifer Mix(Apex Fertilizers) + boron + copper

 

Nutrient Maximum Minimum

N (%) 1.18 0.86

P (%) 0.1 0.09

K (%) 0.33 0.27

Ca (%) 0.31 0.17

Mg (%) 0.12 0.09

S (%) 0.06 0.06

SO4 (ug/g) 60

Cu (ug/g) 2.8

Zn (ug/g) 55.7 39.3

Fe (ug/g) 34

Mn (ug/g) 615 342

B (ug/g) 8.6

Nutrient Ratio

N:P 11.8

N:K 4.1

N:Mg 12.1

N:S 19.7 14.3

– 3 – March 

Foliar Analysis Minima, Maxima, Means and Interpretation

eficiency; NAD – Acute nitrogen induced deficiency. 

Based on the nutrient deficiencies above, fertilization is likely to significantly improve growth 
productivity.  Fertilizer should be applied in the following quantities (all values are for 

quantity of annually available nutrient). 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
sted and the technical specification sheet enclosed are indicative only, and 

are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of the sit

“Complete Mix” type fertilizer for conifers 

16 Pine and Spruce Mix (Apex Fertilizers) + boron + copper 

12 Conifer Mix(Apex Fertilizers) + boron + copper 

Minimum Mean Interpretation

0.86 1.0625 Moderate to Severe Deficiency

0.09 0.0975 Moderate to Severe Deficiency

0.27 0.3 Moderate to Severe Deficiency

0.17 0.2375 Adequate

0.09 0.1025 Adequate

0.06 0.06 Moderate to Severe Deficiency

60 60 Severe Deficiency

2.2 2.55 Possible deficiency

39.3 45.25 No deficiency

27 31.5 No deficiency

342 426.25 No deficiency

3 4.9 Probable deficiency

9.6 10.9 Moderate to Severe Deficiency (NID or NAD possible)

2.9 3.6 Severe Deficiency

8.6 10.4 Adequate

14.3 17.7 Moderate to Severe Deficiency (NID or NAD possible)

March 22nd, 2010 

 

Foliar Analysis Minima, Maxima, Means and Interpretation* 

improve growth 
productivity.  Fertilizer should be applied in the following quantities (all values are for 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
sted and the technical specification sheet enclosed are indicative only, and 

are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of the site.  

Moderate to Severe Deficiency (NID or NAD possible)

Moderate to Severe Deficiency (NID or NAD possible)



 

 

Foliar analysis re-assessment 

It is recommended that the woodlot be re
and it should be re-assessed immediately if deficiency symptoms appear.  

Limitations 

The information provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified wood
Environmental accepts no liability for the use of this information by any other party.

On Behalf of SYLVIS, we look forward to working with the PGWA in the future
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 
Environmental. 

Yours truly,  

John M. Lavery B.Sc. Hons, M.Sc., AAg
Senior Environmental Scientist 
 

encl. Exova Report Number 1299902 Pages 23, 24, 25

 Woodlot Owner Copy 

 Example fertilizer specification sheets 
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It is recommended that the woodlot be re-assessed no more than three years after fertilization, 
assessed immediately if deficiency symptoms appear.   

The information provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 
Environmental accepts no liability for the use of this information by any other party.

On Behalf of SYLVIS, we look forward to working with the PGWA in the future.  
further questions in regard to this recommendation, please contact SYLVIS 

John M. Lavery B.Sc. Hons, M.Sc., AAg 
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than three years after fertilization, 

The information provided in this letter is provided for the benefit and exclusive use of the PGWA 
lot, and the owners of the specified woodlot.  SYLVIS 

Environmental accepts no liability for the use of this information by any other party.   

If PGWA or the 
further questions in regard to this recommendation, please contact SYLVIS 

Effects of Fertilization on the Growth and Foliar Nutrition of Immature 
Fir in the Interior Cedar Hemlock Zone of British Columbia: Six Year Results.  

s and Nutrient Interpretative Criteria for 
Extension Note 52. 
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March 20, 2010 

Prince George Woodlot Association 
c/o Mark Clark 
2891 St. Anne Avenue,  
Prince George, BC   
V2N 4Y4 
 

Re: Foliar Nutrition Interpretation and Fertilizer Recommendation: 
Woodlot ID: 1724 Spruce 

 

Dear Mr. Clark: 

 

The Prince George Woodlot Licensees are interested in evaluating investment 
opportunities on forests contained in their woodlots. Through the Prince George 
Woodlot Association, various sites and treatments were identified in autumn 
2009, and subsequently evaluated.  Fertilization for the purposes of improved 
productivity is one such opportunity.  

The improvements in productivity are anticipated to impact the woodlot owners in 
two ways:  improved rate of return on the tree crops, as well as a demonstrable, 
incremental carbon sequestration improvement, which would lead to carbon 
credits for the woodlot owners. SYLVIS Environmental was contracted by the 
Prince George Woodlot Association (PGWA) to provide the following services:  

• foliage sample preparation, chain-of-custody and analytical 
subcontracting;  

• foliar nutrient interpretation; and,  

• fertilizer recommendations for 10 woodlots.   

Foliage samples for analysis were collected by SBS forestry, in accordance with 
the Stand Selection Guidelines (MoF 2006) in February 2010.  This letter 
provides the PGWA with a summary of the foliar nutrient analyses, interpretation, 
and a fertilizer recommendation for woodlot ID: 1724 Spruce.   

Sample Reception 

The samples were received by SYLVIS in good order from SBS Forestry on 
Friday February 19, 2010.  The samples were kept frozen until dried.   
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Visual Assessment 

Each sample was visually assessed upon arrival.  There were no visual symptoms of acute 
nutrient deficiency or toxicity noted with the sample. 

Sample Processing 

Each sample was dried in a forced air oven at a constant temperature of 70°C for 16-20 hours. 
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 
5 branches was generated by obtaining equal weight subsamples of foliage from each dried 
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 
woodlot were given the following sample identification codes: 

• 1724 Spruce 1-5 

• 1724 Spruce 6-10 

• 1724 Spruce 11-15 

• 1724 Spruce 16-20 

Sample Analysis 

The samples were sent to Exova Laboratories in Surrey BC.   Analysis was reported to SYLVIS 
on March 8, 2010. 

Results and Interpretation 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 
Brockley (2006).  The utilization of each of these manuals is dependent upon the species 
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 
Range. 

 

  



 

 

Table 1: Foliar Analysis Minima, Maxima, Means and Interpretation

*NID – Nitrogen induced deficiency

 

Fertilizer Recommendation 

Based on the nutrient deficiencies above, fertilization is 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 
elemental quantity of annually available nutrient).

• N:   200 kg/ha 

• P:   50-100 kg/ha 

• S:   100 kg/ha 

• Cu: 1.5-3 kg/ha 

• Fe: 5-10 kg/ha 

• B:  1.5-3 kg/ha 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 
are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of the site.

• “Complete Mix” type fertilizer for conifers

• 16-8-16 Pine and Spruce Mix (Apex Fertilizers) + boron + copper

• 19-8-12 Conifer Mix(Apex Fertilizers) + boron + copper

Nutrient Maximum Minimum

N (%) 1.2

P (%) 0.18

K (%) 0.58

Ca (%) 0.79

Mg (%) 0.11

S (%) 0.08

SO4 (ug/g) 80

Cu (ug/g) 2.7

Zn (ug/g) 52

Fe (ug/g) 20

Mn (ug/g) 652

B (ug/g) 11

Nutrient Ratio

N:P 9.5

N:K 2.2

N:Mg 12.0

N:S 16.3

– 2 – March 22

Foliar Analysis Minima, Maxima, Means and Interpretation

eficiency; NAD – Acute nitrogen induced deficiency. 

Based on the nutrient deficiencies above, fertilization is likely to significantly improve growth 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 

nnually available nutrient). 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
the technical specification sheet enclosed are indicative only, and 

are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of the site.

plete Mix” type fertilizer for conifers 

16 Pine and Spruce Mix (Apex Fertilizers) + boron + copper 

12 Conifer Mix(Apex Fertilizers) + boron + copper 

Minimum Mean Interpretation

1.01 1.1225 Moderate to Severe Deficiency

0.11 0.14 Slightly to Moderately Deficient

0.48 0.5325 Adequate

0.52 0.645 Adequate

0.1 0.105 Adequate

0.07 0.0725 Severe Deficiency

70 72.5 Severe Deficiency

1.9 2.25 Possible deficiency

41.6 46.125 No deficiency

18 19 Probable deficiency

197 387.5 No deficiency

6.6 8.975 Probable deficiency

6.7 8.2 Slightly to Moderately Deficient (NID possible)

2.1 2.1 Adequate

10.1 10.7 Adequate

14.4 15.5 Severe Deficiency

March 22nd, 2010 

 

Foliar Analysis Minima, Maxima, Means and Interpretation* 

improve growth 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
the technical specification sheet enclosed are indicative only, and 

are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of the site.  

Slightly to Moderately Deficient (NID possible)



 

 

 

Foliar analysis re-assessment 

It is recommended that the woodlot be re
and it should be re-assessed immediately if deficiency symptoms appear.  

Limitations 

The information provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 
Environmental accepts no liability for the use of this information by any other party.

On Behalf of SYLVIS, we look forward to working with the PGWA in the future
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 
Environmental. 

Yours truly,  

John M. Lavery B.Sc. Hons, M.Sc., AA
Senior Environmental Scientist 
 

encl. Exova Report Number 1299902 Pages 19,

 Woodlot Owner Copy 

 Example fertilizer specification sheets 
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It is recommended that the woodlot be re-assessed no more than three years after fertilization, 
assessed immediately if deficiency symptoms appear.   

The information provided in this letter is provided for the benefit and exclusive use of the PGWA 
the specified woodlot, and the owners of the specified woodlot.  SYLVIS 

Environmental accepts no liability for the use of this information by any other party.

On Behalf of SYLVIS, we look forward to working with the PGWA in the future.  
odlot owner have further questions in regard to this recommendation, please contact SYLVIS 

John M. Lavery B.Sc. Hons, M.Sc., AAg. 
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March 22, 2010 

Prince George Woodlot Association 
c/o Mark Clark 
2891 St. Anne Avenue,  
Prince George, BC   
V2N 4Y4 
 

Re: Foliar Nutrition Interpretation and Fertilizer Recommendation: 
Woodlot ID: 1726 Fir 

 

Dear Mr. Clark: 

 

The Prince George Woodlot Licensees are interested in evaluating investment 
opportunities on forests contained in their woodlots. Through the Prince George 
Woodlot Association, various sites and treatments were identified in autumn 
2009, and subsequently evaluated.  Fertilization for the purposes of improved 
productivity is one such opportunity.  

The improvements in productivity are anticipated to impact the woodlot owners in 
two ways:  improved rate of return on the tree crops, as well as a demonstrable, 
incremental carbon sequestration improvement, which would lead to carbon 
credits for the woodlot owners. SYLVIS Environmental was contracted by the 
Prince George Woodlot Association (PGWA) to provide the following services:  

• Foliage sample preparation, chain-of-custody and analytical 
subcontracting;  

• foliar nutrient interpretation; and,  

• fertilizer recommendations for 10 woodlots.   

Foliage samples for analysis were collected by SBS forestry, in accordance with 
the Stand Selection Guidelines (MoF 2006) in February 2010.  This letter 
provides the PGWA with a summary of the foliar nutrient analyses, interpretation, 
and a fertilizer recommendation for woodlot ID: 1726 Fir.   

Sample Reception 

The samples were received by SYLVIS in good order from SBS Forestry on 
Friday February 19, 2010.  The samples were kept frozen until dried.   
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Visual Assessment 

Each sample was visually assessed upon arrival.  There were no visual symptoms of acute 
nutrient deficiency or toxicity noted with the sample. 

Sample Processing 

Each sample was dried in a forced air oven at a constant temperature of 70°C for 16-20 hours. 
The sample was then allowed to cool to room temperature.  A composite sample of 5 branches 
was generated by obtaining equal weight subsamples of foliage from each dried branch 
sample.  The composite sample was then ground to a fine powder.  The samples for the 
woodlot were given the following sample identification codes: 

• 1726 Fir 1-5 

• 1726 Fir 6-10 

Sample Analysis 

The samples were sent to Exova Laboratories in Surrey BC.   Analysis was reported to SYLVIS 
on March 8, 2010. 

Results and Interpretation 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 
Brockley (2006).  The utilization of each of these manuals is dependent upon the species 
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 
Range. 

 

Table 1: Foliar Analysis Minima, Maxima, Means and Interpretation*

 

*NID – Nitrogen induced deficiency; NAD – Acute nitrogen induced deficiency. 

Nutrient Maximum Minimum Mean Interpretation

N (%) 1.13 1.11 1.12 Moderate to Severe Deficiency

P (%) 0.19 0.18 0.185 Adequate

K (%) 0.67 0.59 0.63 Slightly to Moderately Deficient

Ca (%) 0.57 0.48 0.525 Adequate

Mg (%) 0.12 0.1 0.11 Severe Deficiency

S (%) 0.1 0.08 0.09 Severe Deficiency

SO4 (ug/g) 100 80 90 Severe Deficiency

Cu (ug/g) 2.7 2.4 2.55 Possible deficiency

Zn (ug/g) 25.2 25.1 25.15 No deficiency

Fe (ug/g) 31 28 29.5 Possible deficiency

Mn (ug/g) 677 502 589.5 No deficiency

B (ug/g) 11 9.3 10.15 Probable deficiency

Nutrient Ratio

N:P 6.3 5.8 6.1 Adequate

N:K 1.9 1.7 1.8 Adequate

N:Mg 11.3 9.3 10.3 Adequate

N:S 14.1 11.1 12.6 Slightly to Moderately Deficient (NID possible)



 

 

Fertilizer Recommendation 

Based on the nutrient deficiencies above, fertilization is 
and productivity.  Fertilizer should be applied in the following quantities (all
elemental quantity of annually available nutrient).

• N:   150-200 kg/ha 

• K: 100-200 kg/ha 

• Mg:  50 kg/ha 

• S:   100 kg/ha 

• Cu: 1.5-3 kg/ha 

• Fe: 5-10 kg/ha 

• B:  1.5-3 kg/ha 

The fertilizer blends most likely to achieve the required ratios of nutrient
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 
are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of the site.

• “Complete Mix” type fertilizer for conifers

• 16-8-16 Pine and Spruce Mix (Apex Fertilizers) + boron + copper

• 19-8-12 Conifer Mix(Apex Fertilizers) + boron + copper

Foliar analysis re-assessment 

It is recommended that the woodlot be re
and it should be re-assessed immediately if deficiency symptoms appear.  

Limitations 

The information provided in this letter is provided for the benefit and exclusive use
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 
Environmental accepts no liability for the use of this information by any other party.

On Behalf of SYLVIS, we look forward to working with the PGWA in 
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 
Environmental. 

Yours truly,  

John M. Lavery B.Sc. Hons, M.Sc., AAg.
Senior Environmental Scientist 
 

– 2 – March 22

Based on the nutrient deficiencies above, fertilization is likely to significantly improve growth 
and productivity.  Fertilizer should be applied in the following quantities (all 
elemental quantity of annually available nutrient). 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 
are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 

nufacturers based on the requirements of the site.

“Complete Mix” type fertilizer for conifers 

16 Pine and Spruce Mix (Apex Fertilizers) + boron + copper 

12 Conifer Mix(Apex Fertilizers) + boron + copper 

mended that the woodlot be re-assessed no more than three years after fertilization, 
assessed immediately if deficiency symptoms appear.   

The information provided in this letter is provided for the benefit and exclusive use
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 
Environmental accepts no liability for the use of this information by any other party.

On Behalf of SYLVIS, we look forward to working with the PGWA in the future.  
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 

Lavery B.Sc. Hons, M.Sc., AAg. 

March 22nd, 2010 
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s are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 
are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 

nufacturers based on the requirements of the site.  

assessed no more than three years after fertilization, 

The information provided in this letter is provided for the benefit and exclusive use of the PGWA  
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 
Environmental accepts no liability for the use of this information by any other party.   

If PGWA or the 
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 



 

 

encl. Exova Report Number 1299902 Pages 17

 Woodlot Owner Copy 

 Example fertilizer specification sheets 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
References 
 
Brockley R., 2006.   Effects of Fertilization on the Growth and Foliar Nutrition of Immature 

Douglas-Fir in the Interior Cedar Hemlock Zone o
BC Min. For. Range, Res. Br., Victoria, B.C. Res. Rep. 27

    http://www.for.gov.bc.ca/hfd/pubs/docs/rr/rr27.htm
 
Brockley R., 2001.  Foliar Sampling G

Lodgepole Pine.  BC Min. For. Range, Res. Br., Victoria, B.C. 
 
Ballard T.M. and R.E. Carter, 1986.

Serv. Br., Victoria, B.C. Land Manage. Rep. 20
    http://www.for.gov.bc.ca/hfd/pubs/docs/rr/rr27.htm
 
Ministry of Forests, 2006.  Stand Selection Guidelines: Stand Selection Guide for Forest 

Fertilization – 2006.  
http://www.forestsfortomorrow.ca/guidelinesandstandards/fertilization/standselection.ht
ml  

– 3 – March 22

17 and 18 

Effects of Fertilization on the Growth and Foliar Nutrition of Immature 
Fir in the Interior Cedar Hemlock Zone of British Columbia: Six Year Results.  

BC Min. For. Range, Res. Br., Victoria, B.C. Res. Rep. 27. 
http://www.for.gov.bc.ca/hfd/pubs/docs/rr/rr27.htm 

Sampling Guidelines and Nutrient Interpretative Criteria for 
BC Min. For. Range, Res. Br., Victoria, B.C. Extension Note 52.

1986. Evaluating Forest Stand Nutrient Status.  BC Min. For., Info 
Land Manage. Rep. 20. 

http://www.for.gov.bc.ca/hfd/pubs/docs/rr/rr27.htm 

2006.  Stand Selection Guidelines: Stand Selection Guide for Forest 

http://www.forestsfortomorrow.ca/guidelinesandstandards/fertilization/standselection.ht

March 22nd, 2010 

 

Effects of Fertilization on the Growth and Foliar Nutrition of Immature 
f British Columbia: Six Year Results.  

s and Nutrient Interpretative Criteria for 
Extension Note 52. 

BC Min. For., Info 

2006.  Stand Selection Guidelines: Stand Selection Guide for Forest 

http://www.forestsfortomorrow.ca/guidelinesandstandards/fertilization/standselection.ht



…2 

March 22, 2010 

Prince George Woodlot Association 
c/o Mark Clark 
2891 St. Anne Avenue,  
Prince George, BC   
V2N 4Y4 
 

Re: Foliar Nutrition Interpretation and Fertilizer Recommendation: 
Woodlot ID: 205B Pine 

 

Dear Mr. Clark: 

 

The Prince George Woodlot Licensees are interested in evaluating investment 
opportunities on forests contained in their woodlots. Through the Prince George 
Woodlot Association, various sites and treatments were identified in autumn 
2009, and subsequently evaluated.  Fertilization for the purposes of improved 
productivity is one such opportunity.  

The improvements in productivity are anticipated to impact the woodlot owners in 
two ways:  improved rate of return on the tree crops, as well as a demonstrable, 
incremental carbon sequestration improvement, which would lead to carbon 
credits for the woodlot owners. SYLVIS Environmental was contracted by the 
Prince George Woodlot Association (PGWA) to provide the following services:  

• foliage sample preparation, chain-of-custody and analytical 
subcontracting;  

• foliar nutrient interpretation; and,  

• fertilizer recommendations for 10 woodlots.   

Foliage samples for analysis were collected by SBS forestry, in accordance with 
the Stand Selection Guidelines (MoF 2006) in February 2010.  This letter 
provides the PGWA with a summary of the foliar nutrient analyses, interpretation, 
and a fertilizer recommendation for woodlot ID: 205B Pine.   

Sample Reception 

The samples were received by SYLVIS in good order from SBS Forestry on 
Friday February 19, 2010.  The samples were kept frozen until dried. 

  

 



 

 

 

Visual Assessment 

Each sample was visually assessed upon arrival.  There were no visual symptoms of 
nutrient deficiency or toxicity noted with the sample.

Sample Processing 

Each sample was dried in a forced air oven at a constant temperature of 70
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 
5 branches was generated by obtaining equal weight subsamples of foli
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 
woodlot were given the following sample identification codes:

• 205B Pine 1-5 

• 205B Pine 6-10 

Sample Analysis 

The samples were sent to Exova 
on March 8, 2010. 

Results and Interpretation 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 
Brockley (2006).  The utilization of each of these manuals is dependent upon the species 
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 
Range. 

Table 1: Foliar Analysis Minima, Maxima, Means and Interpretation

*NID – Nitrogen induced deficiency

Nutrient Maximum Minimum

N (%) 1.2

P (%) 0.11

K (%) 0.32

Ca (%) 0.42

Mg (%) 0.11

S (%) 0.07

SO4 (ug/g) 70

Cu (ug/g) 2.8

Zn (ug/g) 61.3

Fe (ug/g) 39

Mn (ug/g) 354

B (ug/g) 15

Nutrient Ratio

N:P 10.9

N:K 4.1

N:Mg 12.0

N:S 17.1

– 2 – March 

sample was visually assessed upon arrival.  There were no visual symptoms of 
nutrient deficiency or toxicity noted with the sample. 

Each sample was dried in a forced air oven at a constant temperature of 70°C for 16
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 
5 branches was generated by obtaining equal weight subsamples of foliage from each dried 
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 
woodlot were given the following sample identification codes: 

 Laboratories in Surrey BC.   Analysis was reported to SYLVIS 

n analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 
Brockley (2006).  The utilization of each of these manuals is dependent upon the species 

mined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 

Foliar Analysis Minima, Maxima, Means and Interpretation

eficiency; NAD – Acute nitrogen induced deficiency. 

Minimum Mean Interpretation

1.05 1.125 Moderate to Severe Deficiency

0.1 0.105 Slightly to Moderately Deficient

0.29 0.305 Moderate to Severe Deficiency

0.27 0.345 Adequate

0.1 0.105 Adequate

0.07 0.07 Moderate to Severe Deficiency

70 70 Severe Deficiency

2.4 2.6 Possible deficiency

45.1 53.2 No deficiency

27 33 No deficiency

295 324.5 No deficiency

9.4 12.2 Possible deficiency

10.5 10.7 Moderate to Severe Deficiency (NID or NAD possible)

3.3 3.7 Severe Deficiency

9.5 10.8 Adequate

15.0 16.1 Moderate to Severe Deficiency (NID or NAD possible)
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interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 
Brockley (2006).  The utilization of each of these manuals is dependent upon the species 

mined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 

Foliar Analysis Minima, Maxima, Means and Interpretation* 

Moderate to Severe Deficiency (NID or NAD possible)

Moderate to Severe Deficiency (NID or NAD possible)



 

 

 

Fertilizer Recommendation 

Based on the nutrient deficiencies above, fertilization is 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 
elemental quantity of annually available nutrie

• N:   200 kg/ha 

• P:   50-100 kg/ha 

• K: 200 kg/ha 

• S:   100 kg/ha 

• Cu: 1.5-3 kg/ha 

• B:  1.5-3 kg/ha 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 
are not intended to suggest a particular brand of ferti
be “custom blended” by some manufacturers based on the requirements of the site.

• “Complete Mix” type fertilizer for conifers

• 16-8-16 Pine and Spruce Mix (Apex Fertilizers) + boron + copper

• 19-8-12 Conifer Mix(Apex Fertilizers) + boron + copper

Foliar analysis re-assessment 

It is recommended that the woodlot be re
and it should be re-assessed immediately if deficiency symptoms appear.  

Limitations 

The information provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 
Environmental accepts no liability for the use of this information by any other

On behalf of SYLVIS, we look forward to working with the PGWA in the future
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 
Environmental. 

Yours truly,  

John M. Lavery B.Sc. Hons, M.Sc., AAg
Senior Environmental Scientist 
 

– 3 – March 

Based on the nutrient deficiencies above, fertilization is likely to significantly improve growth 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 
elemental quantity of annually available nutrient). 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 
are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of the site.

“Complete Mix” type fertilizer for conifers 

16 Pine and Spruce Mix (Apex Fertilizers) + boron + copper 

Apex Fertilizers) + boron + copper 

It is recommended that the woodlot be re-assessed no more than three years after fertilization, 
assessed immediately if deficiency symptoms appear.   

mation provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 
Environmental accepts no liability for the use of this information by any other party.

ehalf of SYLVIS, we look forward to working with the PGWA in the future.  If PGWA or the 
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 

, M.Sc., AAg 

March 22nd, 2010 
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The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 

lizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of the site.  

assessed no more than three years after fertilization, 

mation provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 

party.   

If PGWA or the 
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 



 

 

encl. Exova Report Number 1299902 Pages 29

 Woodlot Owner Copy 

 Example fertilizer specification sheets 
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March 22, 2010 

Prince George Woodlot Association 
c/o Mark Clark 
2891 St. Anne Avenue,  
Prince George, BC   
V2N 4Y4 
 

Re: Foliar Nutrition Interpretation and Fertilizer Recommendation: 
Woodlot ID: 278A – Pine 

 

Dear Mr. Clark: 

 

The Prince George Woodlot Licensees are interested in evaluating investment 
opportunities on forests contained in their woodlots. Through the Prince George 
Woodlot Association, various sites and treatments were identified in autumn 
2009, and subsequently evaluated.  Fertilization for the purposes of improved 
productivity is one such opportunity.  

The improvements in productivity are anticipated to impact the woodlot owners in 
two ways:  improved rate of return on the tree crops, as well as a demonstrable, 
incremental carbon sequestration improvement, which would lead to carbon 
credits for the woodlot owners. SYLVIS Environmental was contracted by the 
Prince George Woodlot Association (PGWA) to provide the following services:  

• foliage sample preparation, chain-of-custody and analytical 
subcontracting;  

• foliar nutrient interpretation; and,  

• fertilizer recommendations for 10 woodlots.   

Foliage samples for analysis were collected by SBS forestry, in accordance with 
the Stand Selection Guidelines (MoF 2006) in February 2010.  This letter 
provides the PGWA with a summary of the foliar nutrient analyses, interpretation, 
and a fertilizer recommendation for woodlot ID: 278A - Pine.   

Sample Reception 

The samples were received by SYLVIS in good order from SBS Forestry on 
Friday February 19, 2010.  The samples were kept frozen until dried.  

 

 



 

 

 

Visual Assessment 

Each sample was visually assessed upon arrival.  There were no visual symptoms of 
nutrient deficiency or toxicity noted with the sample.

Sample Processing 

Each sample was dried in a forced air oven at a constant temperature of 70
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 
5 branches was generated by obtaining equal weight subsamples of foli
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 
woodlot were given the following sample identification codes:

• 278A - Pine 1-5 

• 278A - Pine 6-10 

Sample Analysis 

The samples were sent to Exova 
on March 8, 2010. 

Results and Interpretation 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 
Brockley (2006).  The utilization of each of these manuals is dependent u
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 
Range. 

Table 1: Foliar Analysis Minima, Maxima, Means and Interpretation

*NID – Nitrogen induced deficiency

Nutrient Maximum Minimum

N (%) 1.25 1.24

P (%) 0.09 0.09

K (%) 0.27 0.25

Ca (%) 0.22

Mg (%) 0.08 0.07

S (%) 0.06 0.06

SO4 (ug/g) 60

Cu (ug/g) 2.4

Zn (ug/g) 44.8 39.3

Fe (ug/g) 21

Mn (ug/g) 265 237

B (ug/g) 8.4

Nutrient Ratio

N:P 13.9 13.8

N:K 5.0

N:Mg 17.7 15.6

N:S 20.8 20.7

– 2 – March 

sample was visually assessed upon arrival.  There were no visual symptoms of 
nutrient deficiency or toxicity noted with the sample. 

Each sample was dried in a forced air oven at a constant temperature of 70°C for 16
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 
5 branches was generated by obtaining equal weight subsamples of foliage from each dried 
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 
woodlot were given the following sample identification codes: 

 Laboratories in Surrey BC.   Analysis was reported to SYLVIS 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 
Brockley (2006).  The utilization of each of these manuals is dependent upon the species 
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 

Foliar Analysis Minima, Maxima, Means and Interpretation

eficiency; NAD – Acute nitrogen induced deficiency 

Minimum Mean Interpretation

1.24 1.245 Slightly to Moderately Deficient

0.09 0.09 Moderate to Severe Deficiency

0.25 0.26 Severe Deficiency

0.2 0.21 Adequate

0.07 0.075 Slightly to Moderately Deficient

0.06 0.06 Moderate to Severe Deficiency

60 60 Severe Deficiency

2.1 2.25 Possible deficiency

39.3 42.05 No deficiency

20 20.5 Possible deficiency

237 251 No deficiency

7.2 7.8 Probable deficiency

13.8 13.8 Severe Deficiency

4.6 4.8 Severe Deficiency

15.6 16.7 Moderate to Severe Deficiency (NID or NAD possible)

20.7 20.8 Severe Deficiency
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The sample was then allowed to cool to room temperature.  A composite sample of foliage from 

age from each dried 
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 

s was reported to SYLVIS 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 

pon the species 
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 

Foliar Analysis Minima, Maxima, Means and Interpretation* 

Moderate to Severe Deficiency (NID or NAD possible)



 

 

Fertilizer Recommendation 

Based on the nutrient deficiencies above, fertilization is 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 
elemental quantity of annually avai

• N:   150-200 kg/ha 

• P:   100 kg/ha 

• K: 200 kg/ha 

• Mg:  25-50 kg/ha 

• S:   100 kg/ha 

• Cu: 1.5-3 kg/ha 

• Fe: 5-10 kg/ha 

• B:  1.5-3 kg/ha 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 
are not intended to suggest a particular brand of ferti
be “custom blended” by some manufacturers based on the requirements of the site.

• “Complete Mix” type fertilizer for conifers

• 16-8-16 Pine and Spruce Mix (Apex Fertilizers) + boron + copper

• 19-8-12 Conifer Mix(Apex Fertilizers) + boron + copper

Foliar analysis re-assessment 

It is recommended that the woodlot be re
and it should be re-assessed immediately if deficiency symptoms appear.  

Limitations 

The information provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 
Environmental accepts no liability for the use of this information by any other

On behalf of SYLVIS, we look forward to working with the PGWA in the future
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 
Environmental. 

Yours truly,  

John M. Lavery B.Sc. Hons, M.Sc., AAg

– 3 – March 

Based on the nutrient deficiencies above, fertilization is likely to significantly improve growth 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 
elemental quantity of annually available nutrient). 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 
are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of the site.

“Complete Mix” type fertilizer for conifers 

16 Pine and Spruce Mix (Apex Fertilizers) + boron + copper 

Apex Fertilizers) + boron + copper 

It is recommended that the woodlot be re-assessed no more than three years after fertilization, 
assessed immediately if deficiency symptoms appear.   

mation provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 
Environmental accepts no liability for the use of this information by any other party.  

ehalf of SYLVIS, we look forward to working with the PGWA in the future.  If PGWA or the 
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 

, M.Sc., AAg 

March 22nd, 2010 
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and productivity.  Fertilizer should be applied in the following quantities (all values are for 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 

lizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of the site.  

assessed no more than three years after fertilization, 

mation provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 

party.     

If PGWA or the 
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 



 

 

Senior Environmental Scientist 
 

encl. Exova Report Number 1299902 Pages 7

 Woodlot Owner Copy 

 Example fertilizer specification sheets 
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March 22, 2010 

Prince George Woodlot Association 
c/o Mark Clark 
2891 St. Anne Avenue,  
Prince George, BC   
V2N 4Y4 
 

Re: Foliar Nutrition Interpretation and Fertilizer Recommendation: 
Woodlot ID: 278B - Pine 

 

Dear Mr. Clark: 

 

The Prince George Woodlot Licensees are interested in evaluating investment 
opportunities on forests contained in their woodlots. Through the Prince George 
Woodlot Association, various sites and treatments were identified in autumn 
2009, and subsequently evaluated.  Fertilization for the purposes of improved 
productivity is one such opportunity.  

The improvements in productivity are anticipated to impact the woodlot owners in 
two ways:  improved rate of return on the tree crops, as well as a demonstrable, 
incremental carbon sequestration improvement, which would lead to carbon 
credits for the woodlot owners. SYLVIS Environmental was contracted by the 
Prince George Woodlot Association (PGWA) to provide the following services:  

• foliage sample preparation, chain-of-custody and analytical 
subcontracting;  

• foliar nutrient interpretation; and,  

• fertilizer recommendations for 10 woodlots.   

Foliage samples for analysis were collected by SBS forestry, in accordance with 
the Stand Selection Guidelines (MoF 2006) in February 2010.  This letter 
provides the PGWA with a summary of the foliar nutrient analyses, interpretation, 
and a fertilizer recommendation for woodlot ID: 278B - Pine.   

Sample Reception 

The samples were received by SYLVIS in good order from SBS Forestry on 
Friday February 19, 2010.  The samples were kept frozen until dried.

   

 



 

 

 

Visual Assessment 

Each sample was visually assessed upon arrival.  There were no visual symptoms of 
nutrient deficiency or toxicity noted with the sample.

Sample Processing 

Each sample was dried in a forced air oven at a constant temperature of 70
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 
5 branches was generated by obtaining equal weight subsamples of foli
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 
woodlot were given the following sample identification codes:

• 278B - Pine 1-5 

• 278B - Pine 6-10 

Sample Analysis 

The samples were sent to Exova 
on March 8, 2010. 

Results and Interpretation 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 
Brockley (2006).  The utilization of each of these manuals is dependent u
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 
Range. 

Table 1: Foliar Analysis Minima, Maxima, Means and Interpretation

*NID – Nitrogen induced deficiency

Nutrient Maximum Minimum

N (%) 1.29

P (%) 0.09

K (%) 0.27

Ca (%) 0.2

Mg (%) 0.06

S (%) 0.06

SO4 (ug/g) 60

Cu (ug/g) 1.8

Zn (ug/g) 39.8

Fe (ug/g) 18

Mn (ug/g) 304

B (ug/g) 11

Nutrient Ratio

N:P 16.1

N:K 4.8

N:Mg 23.8

N:S 21.5

– 2 – March 

sample was visually assessed upon arrival.  There were no visual symptoms of 
nutrient deficiency or toxicity noted with the sample. 

Each sample was dried in a forced air oven at a constant temperature of 70°C for 16
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 
5 branches was generated by obtaining equal weight subsamples of foliage from each dried 
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 
woodlot were given the following sample identification codes: 

 Laboratories in Surrey BC.   Analysis was reported to SYLVIS 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 
Brockley (2006).  The utilization of each of these manuals is dependent upon the species 
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 

Foliar Analysis Minima, Maxima, Means and Interpretation

eficiency; NAD – Acute nitrogen induced deficiency. 

Minimum Mean Interpretation

1.19 1.24 Slightly to Moderately Deficient

0.08 0.085 Moderate to Severe Deficiency

0.25 0.26 Severe Deficiency

0.16 0.18 Adequate

0.05 0.055 Moderate to Severe Deficiency

0.06 0.06 Moderate to Severe Deficiency

60 60 Severe Deficiency

1.8 1.8 Possible deficiency

31.4 35.6 No deficiency

18 18 Probable deficiency

140 222 No deficiency

6.3 8.65 Probable deficiency

13.2 14.7 Severe Deficiency

4.8 4.8 Severe Deficiency

21.5 22.7 Severe Deficiency

19.8 20.7 Severe Deficiency

March 22nd, 2010 
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Foliar Analysis Minima, Maxima, Means and Interpretation* 

 



 

 

Fertilizer Recommendation 

Based on the nutrient deficiencies above, fertilization is 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 
elemental quantity of annually available nutrient).

• N:   150-200 kg/ha 

• P:   100 kg/ha 

• K: 200 kg/ha 

• Mg:  50 kg/ha 

• S:   100 kg/ha 

• Cu: 1.5-3 kg/ha 

• Fe: 5-10 kg/ha 

• B:  1.5-3 kg/ha 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 
are not intended to suggest a particular brand of ferti
be “custom blended” by some manufacturers based on the requirements of the site.

• “Complete Mix” type fertilizer for conifers

• 16-8-16 Pine and Spruce Mix (Apex Fertilizers) + boron + copper

• 19-8-12 Conifer Mix(Apex Fertilizers) + boron + copper

Foliar analysis re-assessment 

It is recommended that the woodlot be re
and it should be re-assessed immediately if deficiency symptoms appear.  

Limitations 

The information provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 
Environmental accepts no liability for the use of this information by any other

On Behalf of SYLVIS, we look forward to working with the PGWA in the future
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 
Environmental. 

Yours truly,  

John M. Lavery B.Sc. Hons, M.Sc., AAg, BIT

– 3 – March 

Based on the nutrient deficiencies above, fertilization is likely to significantly improve growth 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 

nually available nutrient). 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 
are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of the site.

“Complete Mix” type fertilizer for conifers 

16 Pine and Spruce Mix (Apex Fertilizers) + boron + copper 

Apex Fertilizers) + boron + copper 

It is recommended that the woodlot be re-assessed no more than three years after fertilization, 
assessed immediately if deficiency symptoms appear.   

mation provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 
Environmental accepts no liability for the use of this information by any other party.

On Behalf of SYLVIS, we look forward to working with the PGWA in the future.  
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 

, M.Sc., AAg, BIT 

March 22nd, 2010 

 

improve growth 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 

lizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of the site.  

assessed no more than three years after fertilization, 

mation provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 

party.   

If PGWA or the 
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 



 

 

Senior Environmental Scientist 
 

encl. Exova Report Number 1299902 Pages 3

 Woodlot Owner Copy 

 Example fertilizer specification sheets 
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March 22, 2010 

Prince George Woodlot Association 
c/o Mark Clark 
2891 St. Anne Avenue,  
Prince George, BC   
V2N 4Y4 
 

Re: Foliar Nutrition Interpretation and Fertilizer Recommendation: 
Woodlot ID: 278C - Pine 

 

Dear Mr. Clark: 

 

The Prince George Woodlot Licensees are interested in evaluating investment 
opportunities on forests contained in their woodlots. Through the Prince George 
Woodlot Association, various sites and treatments were identified in autumn 
2009, and subsequently evaluated.  Fertilization for the purposes of improved 
productivity is one such opportunity.  

The improvements in productivity are anticipated to impact the woodlot owners in 
two ways:  improved rate of return on the tree crops, as well as a demonstrable, 
incremental carbon sequestration improvement, which would lead to carbon 
credits for the woodlot owners. SYLVIS Environmental was contracted by the 
Prince George Woodlot Association (PGWA) to provide the following services:  

• foliage sample preparation, chain-of-custody and analytical 
subcontracting;  

• foliar nutrient interpretation; and,  

• fertilizer recommendations for 10 woodlots.   

Foliage samples for analysis were collected by SBS forestry, in accordance with 
the Stand Selection Guidelines (MoF 2006) in February 2010.  This letter 
provides the PGWA with a summary of the foliar nutrient analyses, interpretation, 
and a fertilizer recommendation for woodlot ID:278C - Pine.   

Sample Reception 

The samples were received by SYLVIS in good order from SBS Forestry on 
Friday February 19, 2010.  The samples were kept frozen until dried.  

 

 



 

 

 

Visual Assessment 

Each sample was visually assessed upon arrival.  There were no visual symptoms of 
nutrient deficiency or toxicity noted with the sample.

Sample Processing 

Each sample was dried in a forced air oven at a constant temperature of 70
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 
5 branches was generated by obtaining equal weight subsamples of foli
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 
woodlot were given the following sample identification codes:

• 278C - Pine 1-5 

• 278C - Pine 6-10 

Sample Analysis 

The samples were sent to Exova 
on March 8, 2010. 

Results and Interpretation 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 
Brockley (2006).  The utilization of each of these manuals is dependent u
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 
Range. 

Table 1: Foliar Analysis Minima, Maxima, Means and Interpretation

*NID – Nitrogen induced deficiency

Nutrient Maximum Minimum

N (%) 1.29 1.25

P (%) 0.09 0.08

K (%) 0.37 0.33

Ca (%) 0.16 0.12

Mg (%) 0.07 0.06

S (%) 0.06 0.06

SO4 (ug/g) 60

Cu (ug/g) 1.9

Zn (ug/g) 35.2 33.6

Fe (ug/g) 20

Mn (ug/g) 264 195

B (ug/g) 12

Nutrient Ratio

N:P 16.1 13.9

N:K 3.9

N:Mg 20.8 18.4

N:S 21.5 20.8

– 2 – March 22

sample was visually assessed upon arrival.  There were no visual symptoms of 
nutrient deficiency or toxicity noted with the sample. 

Each sample was dried in a forced air oven at a constant temperature of 70°C for 16
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 
5 branches was generated by obtaining equal weight subsamples of foliage from each dried 
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 
woodlot were given the following sample identification codes: 

 Laboratories in Surrey BC.   Analysis was reported to SYLVIS 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 
Brockley (2006).  The utilization of each of these manuals is dependent upon the species 
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 

Foliar Analysis Minima, Maxima, Means and Interpretation

eficiency; NAD – Acute nitrogen induced deficiency. 

Minimum Mean Interpretation

1.25 1.27 Slightly to Moderately Deficient

0.08 0.085 Moderate to Severe Deficiency

0.33 0.35 Slightly to Moderately Deficient

0.12 0.14 Adequate

0.06 0.065 Slightly to Moderately Deficient

0.06 0.06 Moderate to Severe Deficiency

60 60 Severe Deficiency

1.9 1.9 Possible deficiency

33.6 34.4 No deficiency

19 19.5 Probable deficiency

195 229.5 No deficiency

9.7 10.85 Probable deficiency

13.9 15.0 Severe Deficiency

3.4 3.6 Severe Deficiency

18.4 19.6 Moderate to Severe Deficiency (NID or NAD possible)

20.8 21.2 Severe Deficiency

March 22nd, 2010 
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C for 16-20 hours. 
The sample was then allowed to cool to room temperature.  A composite sample of foliage from 

age from each dried 
branch sample.  The composite sample was then ground to a fine powder.  The samples for the 

s was reported to SYLVIS 

The foliar nutrition analyses and the interpretation are provided in Table 1, below.  The 
interpretation and descriptions are based on Ballard and Carter (1985), Brockley (2001), and 

pon the species 
examined, and are intended to be reviewed by Rob Brockley of the Ministry of Forests and 

Foliar Analysis Minima, Maxima, Means and Interpretation* 

Moderate to Severe Deficiency (NID or NAD possible)



 

 

Fertilizer Recommendation 

Based on the nutrient deficiencies above, fertilization is 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 
elemental quantity of annually available nutrient).

• N:   150-200 kg/ha 

• P:   100 kg/ha 

• K: 200 kg/ha 

• Mg:  50 kg/ha 

• S:   100 kg/ha 

• Cu: 1.5-3 kg/ha 

• Fe: 5-10 kg/ha 

• B:  1.5-3 kg/ha 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 
are not intended to suggest a particular brand of ferti
be “custom blended” by some manufacturers based on the requirements of the site.

• “Complete Mix” type fertilizer for conifers

• 16-8-16 Pine and Spruce Mix (Apex Fertilizers) + boron + copper

• 19-8-12 Conifer Mix(Apex Fertilizers) + boron + copper

Foliar analysis re-assessment 

It is recommended that the woodlot be re
and it should be re-assessed immediately if deficiency symptoms appear.  

Limitations 

The information provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 
Environmental accepts no liability for the use of this information by any other 

On Behalf of SYLVIS, we look forward to working with the PGWA in the future
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 
Environmental. 

Yours truly,  

John M. Lavery B.Sc. Hons, M.Sc., 

– 3 – March 22

Based on the nutrient deficiencies above, fertilization is likely to significantly improve growth 
and productivity.  Fertilizer should be applied in the following quantities (all values are for 

nually available nutrient). 

The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 
are not intended to suggest a particular brand of fertilizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of the site.

“Complete Mix” type fertilizer for conifers 

16 Pine and Spruce Mix (Apex Fertilizers) + boron + copper 

pex Fertilizers) + boron + copper 

It is recommended that the woodlot be re-assessed no more than three years after fertilization, 
assessed immediately if deficiency symptoms appear.   

ation provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 
Environmental accepts no liability for the use of this information by any other party.

On Behalf of SYLVIS, we look forward to working with the PGWA in the future.  
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 

John M. Lavery B.Sc. Hons, M.Sc., AAg 

March 22nd, 2010 
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The fertilizer blends most likely to achieve the required ratios of nutrients are the following.  The 
fertilizer blend suggested and the technical specification sheet enclosed are indicative only, and 

lizer.  Complete fertilizers for forestry may 
be “custom blended” by some manufacturers based on the requirements of the site. 

assessed no more than three years after fertilization, 

ation provided in this letter is provided for the benefit and exclusive use of the PGWA 
with respect to the specified woodlot, and the owners of the specified woodlot.  SYLVIS 

party.  

If PGWA or the 
woodlot owner have further questions in regard to this recommendation, please contact SYLVIS 



 

 

Senior Environmental Scientist 
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 Example fertilizer specification sheets 
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