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How to create more productive future forests?

QUESTIONS
1) Where is productivity at 

its maximum?
2) Where is productivity 

substantially below its 
potential?

3) What factors control 
productivity?

4) What “levers” could be 
pulled to increase 
productivity?



Why Benchmark Productivity

• Provides a basis for measuring change over time
• Enables key drivers of productivity to be determined
• Helps guide strategies aimed at increasing productivity
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300 Index has been gradually increasing

0
5

10
15
20
25
30
35

19
20

's
19

30
's

19
40

's
19

50
's

19
60

's
19

70
's

19
80

's
19

90
's

Decade of Planting

30
0 

In
de

x

Forest Sites
Farm Sites
Coastal Sand



Crop Productivity

• Average MAI ~ 25 m3/ha/yr
• Max. MAI ~ 52 m3/ha/yr
• Upper limit ~ 43 m3/ha/yr

• Does this maximum MAI 
represent the biological 
maximum for radiata pine?

• What is the maximum on 
other sites?

• What impact will improved 
genetic material and 
management practices have 
on these upper limits? 

1984

1999

2015??



Quantifying the potential for radiata pine

• Using PSPs, quantified actual and 
attainable productivity 

• Analysed 2472 PSPs in stands 
established after 1975
– Excluded plots with stand density 

<150 stems/ha and >700 stems/ha
– Minimum age 24 years

• Calculated maximum mean annual 
increment for total standing volume

• Estimated mean value across NZ and 
for sites with similar productivity 
potential



Variation in Productivity 

The “Wonder Plot”



The “Wonder Plot”

Established June 1986
Site index = 35.7 m
Last measured 2013
DBH = 56.4 cm
MTH = 43.1 m
TSV = 1675 m3/ha
BA = 119 m2/ha
Stocking = 475 stems/ha





A little help from the wind?



Maximum SDI ~ 1250 

0.35 max SDI

0.55 max SDI



Current and Attainable Productivity

Large range in productivity
within a given site class





Summary
• What is the mean level of productivity for current forests?

– 24 m3/ha/yr

• Is there a productivity gap in radiata pine in NZ?
– YES – based on difference between median and 90th

percentile MAI
• 300 Index 18-22 – gap is ~ 6.1 m3/ha/yr
• 300 Index 28-32 – gap is ~ 5 m3/ha/yr

– Gap appears to be a function of site occupancy

• Limitations of analysis
– Cannot be sure that MAI has reached a maximum
– Little data from farm sites after 2007/8
– Do we have an over-representation of low stocked stands?



What next?

• Better understand the factors responsible for the difference in 
productivity on “similar” sites

• Present company-specific productivity data to individual companies

• Work with companies to assist with their own analyses
– Pre-harvest inventory data
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