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bioforestPinus radiata in the world (4,2 millions)

Sources: CONAF & INFOR, 2020



Radiata pine origen in Chile bioforest

California - USA

Pinus radiata
1900

Chile

Source: Dr. C. Balocchi



bioforestForest Evolution in Chile

Year 1541 1890 1944 1974 Today

Native Forest (mill) 34 18 15 14 14,7

Plantations (mill) - - 0,15 0,4 2,3

Sources: CONAF & INFOR, 2020



bioforestForestry in Chile

Sources: CONAF & INFOR, 2021

Topic Hectares (mill)

National Area 75.6

Native Forest Area 14.7

Protected Wildlife 14.6

Forest Plantations 2.3

P. radiata 1.3

E. globulus 0.58

E. nitens 0.27

Others spp. 0.17

Employment People (Th)

Forestry Sector 112.5

Forestry Industry 33.5

Exports USD (mill)

Forest products 4,950
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bioforest

50% Timber

13% Panels 
& Veneers

2% Electricity

Comprehensive use

35% Pulp



P. radiata plantations bioforest

Annual area planted with radiata

Sources: INFOR, 2021
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Logs consumption & Sawnwood production (mill of m3)  bioforest

Consumption & Production
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Total consumption of radiata pine including Pulp and others products: 30,12 millions of m3

Sources: INFOR, 2021



Main products, Companies & Employment bioforest

Sources: INFOR, 2021
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Pulp & Paper 16 6

Sawmills 957 8

Wood chips 189 7

Wood panels 

and veneers 28 7



Evolution of Exportation (US$ millions in average by decade) bioforest
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(2.7%) (7.3%) (9.7%) (11.7%) (8.7%) (7.9%)



Products bioforest

Sources: INFOR, 2021

Evolution of the main forest product exported (2010 – 2019) 



Evolution of the main countries of destination (2010 – 2019) bioforest

Sources: INFOR, 2021



Coniferous sawnwood production in the world (2019) bioforest

Sources: FAO, 2019
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P. radiata in Arauco

Genetic selection strategy

Plant production

Site selection for planting

Plantation establishment

Silvicultural management

bioforest



P. radiata genetic selection strategy bioforest

Source: Dr. C. Balocchi

Family Silviculture (several hundred families)



P. radiata genetic selection strategy bioforest

Source: Dr. C. Balocchi

Clonal Silviculture (several thousand Clones)



Clonal Plants Production bioforest

Photos: L. Véliz

Plant for planting Mother plants (cuttings)

Plastic container Ellepots

Source: Arauco nurseries



Site selection for planting bioforest

Site Index
(Environmental & Soil Variables +

LiDAR inventories)

+

Strategic & 
Tactic Plans

Minimum supply
requirements

+

Plants available
in nursery

+ +

+

Socio-environmental
restrictions

Silvicultural 
restrictions

+

Optimization of 
genetic material



Plantation establishment bioforest

Management of
strips with crop waste

Mechanized strips Manual strips

Soil preparation

Bulldozer Excavator



Plantation establishment bioforest

Plantation

Mechanized plantationManual plantation

Weed control

Drones Manual application



Plantation establishment bioforest

Fertilization

Hidric deficit Boron available
Fertilization to the

establishment

+ =



Silvicultural management (high productivity sites; 25 years rotation) bioforest

Plantation density 

1,000 – 1,100 trees/ha 1) 2.1 m; 5 years; 500-600 trees
2) 3.6 m; 6 years; 500-600 trees
3) 5.5 m; 7 years; 500-600 trees

1) Slope > 35%; 5 years; 500 trees 
2) Slope < 35%; 9 years; 450-500 trees

Pruning (3) Thinning (2)



Silvicultural management (low productivity sites; 21 – 24 years rotation) bioforest

Plantation density 

1,000 – 1,100 trees/ha 800 trees/ha (20% mortality)

Final plantation 

Phytosanitary Pruning
(ex. Sirex or Dothistroma)

Auto-protection



Pest  & Diseases

Presents
• Fusarium circinatum

• Hylurgus ligniperda (Bark beetles)
• Dothistroma septosporum
• Phytophthora pinifolia

• Neoneccctria fuckeliana
• Sirex noctilio

bioforest

Potentials
• Monochamus (Bursaphelenchus)

• Lymantria dispar
• Ips spp.
• Dendroctonus spp. 

• Fusarium circinatum (Pitch canker)



Main pests and diseases bioforest

Fusarium circinatum

Low genetic diversity
Vegetative reproduction

So far only at nurseries



Annual Average Cost (Industry) 
US$ 850,000

Main pests and diseases bioforest

Bark beetles (Hylurgus ligniperda) A challenge for plantation 
establishment and the industry

Affected area
850 ha ave/year

Ethological control



Main pests and diseases bioforest

Dothistroma septosporum

Control: Phytosanitary pruning
and Plantation density



bioforestMain pests and diseases

Phytophthora pinifolia

Control
• Use tolerant clones
• Fungicide before planting (nursery)
• Fertilzer (Phosphite) after planting

DAÑO FOLIAR DEL PINO.pptx


bioforestMain pests and diseases

Neonectria fuckeliana

Control: Prioritize pruning in 
dry seasons



bioforestMain pests and diseases

Sirex noctilio

Control: Nematode & BCA
Key issue: Stress level

Photo: C. Carreño - CONAF

Photo: CPF

Megarhyssa nortoni

Ibalia leucospoides



bioforestPests and Diseases Control Strategy



bioforestPotential threaths



bioforestOther important topics to consider

Thanks – Obrigado - Gracias

To evaluate and implement Remote Sensing and its many applications

Always use New Technology such as Nanofertilizers, Bioherbicides and BCA

To implement a strong Surveillance System for pests and diseases

To implement a Disease Tolerant Clones selection program

To evaluate impacts in productivity under Climate Change Scenarios



rodrigo.ahumada@arauco.com

Silviculture & Forest Health Division

BIOFOREST S.A.

http://www.arauco.com
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