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• Planting density & Rotation age to reach ave target tree size for  

  mechanised harvesting 

• Inter-row width for mechanised silviculture  

• Effect of rectangular planting pattern on volume production 

• Within context of Eucalypt pulpwood 

 

Focus 



• Maximize volume production on our land base 

• Minimize production costs 

Objectives of Pulpwood Growers  



Tree size is a huge cost driver in mechanised harvesting. 

Harvesting Costs 



Results from spacing trials 

• Spacing trials illustrate stand-level responses to Planting density 
• Informs our understanding of stand dynamics 
• Seedlings and Clones may respond differently to planting density 

Seedling Clone 

E.grandis Egxu 



Volume/ha production over time: E.grandis seedlings 
 

 



Volume/ha production over time: Egxu clones 

 
 



Individual tree Volume 
 

Egxu clones Egrandis seedlings 

Planting density gives great control over tree size 



MAI culmination age 
 

Egxu clones Egrandis seedlings 



Results from spacing trials 

• In terms of volume/ha:  
• higher planting densities produce maximum volume until  
  lower planting densities catch up and cross-over 
 

• We have great control over tree size with planting density 
 
• But never disregard:  

• the effect of erratic rainfall cycles, 
• pests and disease. 

 
• Seedlings and clones may behave differently: 

• over planting density and time 
 



Choice of planting density & rotation age 

• For a choice of planting density & rotation age 
  we also require a view of stand-level economics 
 
• Local knowledge on typical survival % at rotation age 
 
• When Harvesting cost is linked to tree size, economics lean towards:  

• bigger tree sizes and  
• thus a lower planting density. 



• ‘In general tree rows should not be wider than 3m, and spacings within rows should 
be closer on better sites, when optimization of total volume is the main objective.’ 
 
• Basically 1667 on good sites, and no less than 1333 on poorer sites 
 
• If tree lines are straight, 3m row widths should be adequate to allow mechanical 
weeding and access for harvesting equipment. 

Schonau & Coetzee, 1989 



• Mechanised silviculture requires: 
• a minimum inter-row width to allow access for machinery 
• precision of rows 
• low stump heights 
 

• Is the 3m row width still adequate? 
 
• If not, can we push it to 3.5m or 4m? 
 
• What is the effect of increased rectangularity on volume production 
  and other factors like weed control? 
 

Requirements of mechanised silviculture 



Rectangularity 

Planting  

density 

Space/ 

tree (m2) 

Inter-row  

(m) 

Inter-plant 

(m) 

Rectangularity 

1667 6.00 3.0 2.00 1.5 

1667 6.00 3.5 1.71 2.0 

1667 6.00 4.0 1.50 2.7 

1667 6.00 4.5 1.33 3.4 

1667 6.00 5.0 1.20 4.2 



Rectangularity 

Planting  

density 

Space/ 

tree (m2) 

Inter-row  

(m) 

Inter-plant 

(m) 

Rectangularity 

1389 7.20 3.0 2.50 1.3 

1389 7.20 3.5 2.06 1.7 

1389 7.20 4.0 1.80 2.2 

1389 7.20 4.5 1.60 2.8 

1389 7.20 5.0 1.44 3.5 



• Brazil:  
• Egxu trial at age = 4  

• SAFRI:      
• E.grandis Nelder 1b trial at Frankfort, Sabie, age 6 

• ICFR:  
• E.grandis at Greenhill, Richmond, at age 2 
• Egxu at Flatcrown, Zululand, at age 2 

 

Results from Rectangular spacing trials 



• List 

Results from Sao Paulo State, Brazil 

Egxu at 4 years 

1667 952 667 



Nelder 1b in E.grandis at Frankfort 

PSPH=1333 

23 treatments with 

Rectangularity from: 1 – 5.32 

 

Bredenkamp, 1982 
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Results from the Nelder 1b in E.grandis, age 6 

PSPH=1333 



Rectangular spacing trial Greenhill 

Planting densities 
 1000 – 1350 - 1700 

Rectangular planting pattern 
3m, 3.5m, 4.0m 

Species 
 



Results from Greenhill, E.grandis at 2 years 

PSPH=1000 
3.0; 3.5; 4.0 

PSPH=1700 
3.0; 3.5; 4.0 

PSPH=1350 
3.0; 3.5; 4.0 



Results from Flatcrown, Egxu at 2 years 
 

PSPH=1000 
3.0; 3.5; 4.0 

PSPH=1700 
3.0; 3.5; 4.0 

PSPH=1350 
3.0; 3.5; 4.0 



Examples at 9 x 1m row width - Vietnam 



Examples of 4 x 1.5m row width: Highlands 



• Harvesting machines require bigger tree size for lower costs 
• Lower planting densities and/or  
• Longer rotations 

 
• Silvicultural machines require wider inter-rows for practical access 
 
• Both might lead to changes in volume production 
 
• Re-engineering of row-widths is going to be very costly 

Conclusions 



• Keep developing our understanding to find optimums 
   between Planting density, Rotation Age, Machine size and choice 
 
• Follow the young ICFR trials to see if stronger trends develop 
   ito the effect of rectangular spacing on volume production 
 
• Plant commercial blocks with different row-widths: 

• Comparative productivity work studies 
• Comparative costing 
• Determine practical effect on volume production 
 

Recommendations 
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 FORWARD - LOOKING  STATEMENTS 

 
It should be noted that certain statements herein which are not historical facts, including, without limitation those regarding expectations of 
market growth and developments; expectations of growth and profitability; and statements preceded by “believes”, “expects”, “anticipates”, 
“foresees”, “may” or similar expressions, are forward-looking statements. Since these statements are based on current knowledge, plans, 
estimates and projections, they involve risks and uncertainties which may cause actual results to materially differ from those expressed in 
such forward-looking statements. Various factors could cause actual future results, performance or events to differ materially from those 
described in these statements. Such factors include in particular but without any limitation: (1) operating factors such as continued success of 
manufacturing activities and the achievement of efficiencies therein, continued success of product development plans and targets, changes in 
the degree of protection created by Group’s patents and other intellectual property rights, the availability of capital on acceptable terms; (2) 
industry conditions, such as strength of product demand, intensity of competition, prevailing and future global market prices for the Group’s 
products and raw materials and the pricing pressures thereto, financial condition of the customers, suppliers and the competitors of the Group, 
potential introduction of competing products and technologies by competitors; and (3) general economic conditions, such as rates of economic 
growth in the Group’s principal geographical markets or fluctuations of exchange rates and interest rates.  
 
Mondi does not  
 
a) assume any warranty or liability as to accuracy or  completeness of the information provided herein 
b) undertake to review or confirm analysts’ expectations or estimates or to update any forward-looking statements to reflect events that occur 
or circumstances that arise after the date of making any forward-looking statements. 
 
 
 
 


