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PRESENTATION TOPICS

1. INTRODUCING THE BRAZILIAN
FORESTRY SECTOR

2. OVERVIEW OF PLANTING MACHINES
AND ITS DEVELOPMENT STAGES

3. THE CHALLENGES OF PLANTING
MACHINES
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) RVAVA|BIAANREOINESTTRY SIECTOR

The forest-based Exports totaled around The planted tree sector Projects aimed at Responsible for
industry closed 2019 USS$11.3 billion, is also responsible for increasing plantings, generating USS5 billion
with US$10.3 billion in equivalent to 4.3% of around 3.75 million expanding factories and in federal, state and
trade balance, the Brazilian exports direct and indirect jobs new units are worth municipal taxes: 0.9%
second best result in and those resulting around US$10 billion by of national revenue
the last 10 years from the income effect 2023

Planted forest
distribution

9 milhGes de hectares de arvores
plantadas de eucalipto, pinus e 36% 1 2% 6% 1 0% 29% 4% 3%
demais espécies (acacia, araucaria,
parica e teca), para os seguintes Celulose e Siderurgia e Painéis de Investidores Produtores Produtos Outros
segmentos: papel carvao vegetal madeira e pisos financeiros independentes sélidos de

laminados (Timos*) madeira

Source: Iba 2022
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BRAZILIAN FORE'l 1Y SECTOR
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FORESTRY ARE PLANTED IN BRAZIL BY STATE
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The level of mechanization (overall and for the main silviculture
operations) is presented separately for eucalyptus and pine, since the
percentages are calculated according to each specific area where the
implements or assemblies at each level are used and later classified
according to the following definitions:

MANUAL OPERATION: any activity using tools that are exclusively
human-powered.

Level 1: tools without mechanical actuation. Examples: hoe, axe.
Level 2: tools with mechanical actuation. Examples: seedling
transplanter, ant bait applicator.

SEMI-MECHANIZED OPERATION: any activity using tools,
mechanical assemblies, or implements that are human AND
mechanically powered.

Level 3: tools driven by a motor. Examples: chainsaw, motorized
pruners.

Level 4: mechanical assemblies and implements that require an
operator and at least one other external person. Examples: continuous
planter and conventional irrigator.

MECHANIZED OPERATION: any activity using mechanical
assemblies orimplements that are exclusively mechanically powered.
Lewvel 5: mechanical assemblies and implements that require only an
operator, without the use of an auto-pilot function. Example: tractor-
drawn subsailer.

Lewvel 6: mechanical assemblies and implements that require only an
operator, with the use of an auto-pilot function. Example: specialized
subsoiler drawn by a track-drive tractor with geotechnology systems.
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PREPARO DE SOLO

m SEMIMECANIZADA MECANIZADA AUTOMATICA

Level 1

0,00
0,00
1,12
4,98
0,00
0,00
17,46
0,00
1,10
7,48
0,16
9,28
1,27
0,00
0,00

Empresa / Company
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2018 [NSAOTIN IGO0 200 SO

Source: PCMAF/IPEF.

Manual

Semi-mechanized

Level 3

% de drea trabalhada para cada nivel / % area worked for each level

0,00
0,00
0,00
0,61
0,00
0,30
10,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00

Level 4

0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
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Mechanized

EZTEETTE

Level 5

75,66
92,20
98,88
24,53
32,23

0,00

Level 6

24,34
4,90
0,00
68,33
67,77
0,00
0,00
0,00
0,00
11,55
6,75
0,00
17,98
0,00
100,00

Automatic

Level 7

0,00
0,00
0,00
0,00
0,00
0,00
0,02
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00

Level 8

0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00

. 2020

PLANTIO

MANUAL SEMIMECANIZADA MECANIZADA AUTOMATICA

Semi-mechanized

Level 1
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Level 2

% de drea trabalhada para cada nivel / % area worked for each level
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Source: PCMAF/IPEF.

Level 3

0,00
0,00
0,00
1,93
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00

Level 4

32,60
0,00
48,29
0,00

48,70
4,18
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Mechanized

Level 5

0,00
0,00
0,00
0,60
0,00
0,00
0,33
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00

Level 6

0,00
0,00
0,00
1,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00

Automatic

Level 7

0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00

Level 8

0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
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BRAZILIAN FORESIIRYASECHOh:

3 industrial projects announced and estimated should more than double demand for
wood from the Central-West Region, another 9 projects are expected to change the market in nearby regions

Location of the main industrial projects in the Central-West Region Wood capacity and consumption of main new projects
and nearby industrial plants in the Central-West Region and nearby areas
N Consumo de
A < coldmbia < iﬁj? Projeto Capacidade Eucalyptus
: (Mi m3 cc/ano)
1 - Euca Energy @ Suzano :
2 = Sizano § Projeto Cerrado 2,55 Mi ton/ano BHKP 10,2
3 — Eldorado -
4 — LD Celulose 2 Elg;’ertid\?an s 2,3 Mi ton/ano BHKP 9,2
5 — Bracell s
6 — Paracel pa = Euca Energy 2,0 Mi ton/ano BHKP 8,0
7 — Klabin S
8 — Guararapes - =
s i = Subtotal 6,85 Mi ton/ano BHKP 27,4
9 — Klabin
10 - Berneck
11 - CMPC Paracel 1,5 Mi ton/ano BHKP 6,0
12 - UPM Paraguai .ﬂ
% Bracell 3,0 Mi ton/ano BHKP 12.0
‘ ° Projeto Star ou 1,5 Mi ton ano DP !
Chile” £
‘ ' x LD Celulose 0,5 Mi ton/ano DP 2,8
4 i Argentina g
: o
0 670 1.340 _ @ Projetos industriais :
km Uruguai [ centro-Oeste Total 48,2
Fonte: compilacio ESG Tech [ Em operacdo
Foiite: SIS das eipresis | ANBIsE BSG Tach fr:fggc?l:;—) Dissolving pulp (celulose solivel) | BHKP - Bleached hardwood kraft pulp (celulose branqueada de
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Mu\mwg INFTIATIVES

MACHINES CONCEPT USED IN 2000’s UP 2020

Source: Roster

MAIN LIMITATIONS:

» Staff Labour ergonomic / safety conditions *  Only flat conditions
* Limitation for forestry implantations * No technology (lot and GPS)
* No strong after sales support * Discontinued companies
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Source:
Komatsu

4 1

Source: Komatsu, Author and Suzano
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Bracke(f" KOMATSU

FOREST

Machine de base Excavatrice de 20 a 24 tonnes
métriques

Poids | 700 a 2 100 kg en fonction
des options

Magasin de semis 196 cellules (tube de plantation
de 60 mm)

Exigences hydrauliques

Pression 170 BAR

Débit 170 1/ min

Systéme électrique

Alimentation 24V

Accessoires

Tube de plantation de Magasin de 100 cellules

75 mm

Outils de scarifiage | ou 3 tiges

Profondeur de 400 a 800 mm
Systémes en option
Fertilisation Applicateur a libération lente
Engrais en position latérale
Engrais en profondeur

Irrigation Eau
Gel a base d'eau

Inclinaison latérale

Last initiatives and updates of mechanized planting in Brazil 2023 - October 18th
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Bracke(b KOMATSU

FOREST

Technical data

Base machine Excavator 24 metric ton

Weight 2.470 kg — depending on 1
options

Seedling magazine 392 cells (45 mm plantingpipe)

Hydraulics requirements

Pressure 170 BAR

Flow 200-250 | / min

Electrical system !

Power 24V

Optional systems

Fertilizing Slow release applicator

Side fertilizer
Irrigation Water
Water-based gel

The Bracke P22.b has a low planting position to Bracke P22.b is mounted with a rotator and link that
concentrate the irrigation water allows seedlings getting planted in a upright position

Source: Bracke Forest
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Source: Jhartwich
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t3W5TY  (TIMBER

STANDARD VERSION TESTED PROTOTYPE UNDER DEVELOPMENT

0
PLANTANDO

A FLORESTA DO
FUTURO

TES Sy

Source: Author.
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BAREANIFING INFFIATIVES

RISUTEC | TiAABER

Risutec SKB-G

120-240 seedling casette

18 tonne carrier

Weight approx. 1700 kg (with
cultivator)

160 bar

140 /min

2500 mm lenght

1650 mm width

1570 mm height (bottom of
frame)

2250 mm height (bucket down)

Ripper

Source: Risutec

For deep soil preparation

Cracking depth even 90 cm

Can be used for removing the residue
Suitable for plantations of pine,
spruce and leafy trees

Suitable for flat and hills

19
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HDPLAN

EQUIPAMENTOS AGRICOLAS

1st PROTOTYPE TESTED 2" PROTOTYPE UNDER CONSTRUCTION

Source: HD Plan
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Source: Author
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JOHN DEERE

15t PROTOTYPE DEVELOPED AND TESTED 2" PROTOTYPE UNDER DEVELOPMENT

Source: Author Source: John Deere

30 do di il do Levante do cabegote ainda com Plantio finalizado.
com a muda ‘pré alimentada para o solo e transplantio da mudae sistema de irrigagdo acionado (para
inicio de irrigagdo fechamento da cova)

Resultado

Source: Author
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INFESP  ponssE

THE CONCEPT 1st PROTOTYPE

Source: Ponsse / Novelquip Source: Ponsse / Novelquip
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THE CONCEPT 1t PROTOTYPE UNDER CONSTRUCTION

Source: Mohogany Roraima
Source: Mohogany Roraima
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1t PROTOTYPE 24 PROTOTYPE UNDER DEVELOPMENT

Source: YN4U Source: YN4U
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THE CONCEPT 15t PROTOTYPE READY STARTING TRIALS

Source: Risutec Source: Risutec
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Ripping variation types Spot ripping/pitting

Source: Author
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SOIL PREPATATICé IYPES

The ripping system Multiline guide variance

Source:
Source: Author rce: Author
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Amount of drowned stem
Tolerance

Source: Author
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RUCTURE

Nude roots Paper pots by Ellepot

Source: BCC

Source: Author

Source: Author Source: Author
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SEEDLING QUALITY VARIATIONS

Source: Author
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WARIATICNS

No water Water + Gel Water

Source: Author
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Coordenador de Desenvolvimento Operacional e Mecanizacdo
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