22.05.2017. LVMI “Silava”

NB NORD seminars “Meza atjaunosanas darbu masinizacija”

27.04.2017.

2017. gada 12. maija notiks NB NORD, LVMI “Silava”, a/s “Latvijas valsts mezi” un M-planter
organizétais informativais seminars “MeZa atjauno$anas darbu masinizacija”.

Seminara darba kartiba pievienota relizes pielikuma.

Registracija dalibai seminara, rakstot uz e-pastu dagnija.lazdina@silava.lv [idz $.g. 5. maijam.

22.05.2017.

NB NORD, a/s “Latvijas valsts mezi”, LVMI “Silava” un M-planter rikotaja seminara piedalijas
gan meza pétnieki, gan apsaimniekotaji, gan meza zinibu pasniedzéji no Latvijas, Lietuvas Igaunijas un
Somijas, ka art meZsaimniecisko darbu pakalpojumu sniedzgji, kopuma ap 80 dalibnieki.

Prezentacijas materiali (prezentacijas pievienotas relizes pielikuma):

1. Gediminas Capkauskas (Institute of Forestry, Lithuanian Research Centre for Agriculture and
Forestry) Forest regeneration practise in Lithuania

2. Toomas Vaat (State Forest Management Centre (RMK), Estonia) Mineralization & mechanized
regeneration

3. Timo Saksa (Natural Resources Institute, Finland) Mechanization of scarification, planting and
cleaning — Finland

4. Marek Metslaid, Sigitas Girdziusas (Estonian University of Life Sciences, Institute of Forestry and

Rural Engineering) Forest regeneration and management of young stands in Estonia

M-Planter Oy

Dagnija Lazdina (LVMI “Silava”) Forest regeneration mechanization in Latvia

Martins Gatmanis (a/s “Latvijas valsts mezi”) Kapéc mezkopis Sodien doma par darbu masinizaciju?

Nowv

M-planter 120 demonstracijas video:

e skats no kabines;
e skats no malas.

Informacija www.laukos.lv: Ka atjaunosim meZus nakotné? Inovativa stadiSanas ierice darbiba



mailto:dagnija.lazdina@silava.lv
https://youtu.be/aT_O3hJk_5k
https://youtu.be/19ojZGzjun4
http://www.laukos.lv/
http://laukos.la.lv/ka-atjaunosim-mezus-nakotne-inovativa-stadisanas-ierice-darbiba/
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Forest regeneration practise in
Lithuania

PhD Gediminas Capkauskas
Institute of Forestry,

Lithuanian Research Centre for Agriculture and Forestry




Physico-geographical characteristics of the
country

* Lithuania belongs to the temperate climate zone.

* Itliesin the western part of East European Plain and includes
middle-course and delta regions of Nemunas river basin.

* Lithuanian landscape was shaped by various geomorphological
processes (the main process which shaped Lithuania‘s
landscape was movement and melting of glaciers).

* The main geomorphological types of Lithuanian landscape:
clayey plains - 55 %;
moraine hills - 21 %;
sandy plains - 18 %j;
river valleys - 3 %;
coastal plains - 2 %.
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Main regions with different soil types

A. Baltic sea coastal area with
aeronosols and fluvisoils;

B. Zemaiciai Upland with albeluvisols
and luvisols;

C. Middle Lithuania Lowland with
cambisols and luvisols;

D. Baltic Upland with albeluvisols and
luvisols;

E. South-Eastern sandy Plain with
arenosols and podzols;

F. Sven¢ionys-Breslauja area with
albeluvisols and luvisols.

G. Old uplands with albeluvisols and
planosols.
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The habitats moisture index by national
hydrotops classification

N - mineral soils of
normal moisture;

L - temporarily
overmoist mineral

(gley) soils; o o T
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Fig. 3 Forest land by soil moisture (KulieSis et at.,, 2007)
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Forests in Lithuania
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Forests in Lithuania

e Lithuania is on the edge of
maritime and continental
sectors of the mixed zone
of broad-leaved and
spruce forests.

* The largest forests are
pine-woods, while smaller
areas can be covered by
birch, spruce, aspen, black
alder forests.
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Forests in Lithuania

Forests by dominating tree The largest Lithuania's
species are: forested areas are:

* Pine-woods - 37,6 %:;  Dainavos forest - 1450

* Spruce - 24,0 %; km?;

e Birch - 19,5 %: * Labanoro-Pabradés forest

« Alder - 5,6 %;

« Black alder - 5,6 %;
e Ash-2,7 %;

* Aspen - 2,6 %;
 Oak-1,8 %;

e QOther- 0,6 %.

LITHUANIAN

- 911 km?;

Kazly Rudos forest - 587
km?:

Kars$uvos forest - 427 km?:

Rudninkai forest — 375
km?.



According the national legislation and the
regulations of reforestation...

* The soil should be prepared continuously (plowing,
milling, cultivation) or partial (plowing up furrows, making
sites, mounds and so on.) depending on the area of
planting conditions.

* We can not prepare the soil in permanenty overmoist and
undrained peatland forest sites, 35 ° and steeper slopes.
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The main methods of afforestation in
agricultural areas

Plowing in the forest or stand of trees in an area where there was no previous tree cover.
Trees are planted in the bottom of the furrow.
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The main methods of reforestation in clear cut
areas

> [irear] <

Milling in clear cut areas the process of restoring and recreating areas of forests that
may have existed long ago but were deforested or otherwise removed at some point

in the past.
Trees are planted in the bottom of the furrow.

_— — - g
LITHUANIAN - e e ——
RESEARCH CENTRE " = == e ,;.::sc”"
= = —

FOR AGRICULTURE 11 — - = ==
AND FORESTRY - —mcma =
, S



The main methods of reforestation in clear cut
areas

In the temporarily overmoist mineral (gley) soils are formed hill of the soil.
Trees are planted at the top of the hill.
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Tree planting machine RZS-2

—
¥ - | o a.

Planting by one or two employees. One of them can control hydraulic distributor and to
liftt mechanism at the stumps.
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The most popular forest regeneration practise in
Lithuania
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The most important thing in forest regeneration is ...
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What will be in future?

Source: Anna-Karin Bergkvist

May this tree planting robot can save the earth?
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Riigimetsa tark peremees g RMK

MINERALIZATION &
MECHANIZED REGENERATION

Toomas Vaat

Head of division
Silviculture division
State Forest Management Centre (RMK)



RMK In brief in 2016
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Forest land

Turnover / profit

To the state budget
Selling volume
Employees

Partners employees
Cost to forest improvement
Used plants

Young stand cleaning
Renewed forest area
Average clearcut area

Reforestation of clearcut areas

Forest sowing
Soil scarification

* Mounds
Silviculture division
Forest renewal works

970 000 ha
178,5M € /50,6 M €
24,5 M €
4,0 M m3
688

6000
23,5M €
20,2 M

43 300 Ha
9800 Ha
1,5 Ha

Average 4,4 years (pine: min 1500 pc, H=0,5 m)

272 Ha
7820 Ha
370 Ha

3 regions / 32 silviculture manager

Average 1 964 ha / manager




MINERALIZATION

Skider: John Deere 648Glll
Disk trencher: Bracke S35A
Sower: Sigma Seeder




MINERALIZATION (RMC

Skider: John Deere 648Glll
Mounder: Bracke M26A
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MINERALIZATION

itech
k trencher and sower

Valtra Valmet 6350 H
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MINERALIZATION (RMC

Forwarder: Logset 4F / Valmet 840
Disk trencher: Bracke T21/UQOT 3000
Sower: Sigmal ll \
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MINERALIZATION (RMK

Excavator: JCB 130 LC a—




Z( rRM¢

1. Wet sitetypes 45 %

2. Hard to access / distributed (average
forwarding 650m)

3. Excavator mounding 3 years experience
(expensive but saves 1 year cleaning
COsts)

4. Lack of machinery and service providers
on the market for procurement



toomas.vaat@rmk.ee
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Forest regeneration in Finland

- 1000 ha
Yhteensa - Total
e |stutus — Planting
s Kylv0 — Seeding
2014 - - - - —— == | (ontainen uudistaminen — Natural regeneration
190 SRR ERE =l — R RN R R R E Rl

100 - In the last years
120 000 ha
s N lyear
0 rr- ...l +rr .. rr.nr.rr~nr~. ..~~~ 111111 11 1T 1T T 11T

65 70 75 80 85 90 95 00 05 10

Lahde: SVT: Metsantutkimuslaitos, metsétilastollinen tietopalvelu — Source: OSF: Finnish Forest Research Institute

After 2000: natural regeneration 20 %, direct seeding 20 %, planting 60 %
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Soil preparation

Total forest regeneration
area about 120 000 ha
yearly.

Soil preparation area
100 000 — 110 000 ha
yearly.

Nearly all planting sites
are soil prepared.

Today mounding is most
common soil
preparation method
especially on planting
sites.

80 000
70 000
60 000

50 000

c

&0 000

o

<30 000
20 000
10 000

——Patch scarification

—Disc trenchimg

===\lounding

2001 2003 2005 2007 2009 2011 2013

Lukge)
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Selection criteria for soil preparation method

Fertility of site (competition from ground vegetation)
- poor sites — just open the soil surface
- fertile sites — elevated position for planted seedling

Soil texture (frost heaving) ot
- fine textured soils — minimize frost heaving (cut capillary &
water movement with soil preparation)

Watertable
- adjust soil preparation method with ditching operations

Tree species
- density of soil preparation tracks according to the tree
species in question

The special properties of the regeneration site
- stoniness, declination, water protection etc.

Lukge)

© Natural Resources Institute Finland NATURAL RESOURCES
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M. Saarinen

Water table

Medium coarse Coarse _‘ METCA Olcanen.

y

Soll texture ’ i .
Luke
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Choice of soll preparation method

Dry sites (Cladonia , Vaccinium
forest site types)

Scots pine as domidant species
-natural regeneration

- direct seeding
- (planting)

Competition from ground
vegetation is rather low

Open the mineral soil or move the
raw humus layer away

—> Disc trenching or patch
scarification
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Fertile sites (Myrtillus and Oxalis-

Myrtillus forest site types)

Norway spruce, Silver birch

Scots pine on the most barren sites
- planting

Competition from ground vegetation
is high

The planting point should be a bit
higher than the ground level

- mounding

- mounding method

should be chosen

according to s, :
waterdelations on the site T —

INSTITUTE FINLAND




Spot
mounding

Water relations should be in good condition.

anei

UKe
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Mounding with
small ditches

drainage effect .

L METERA/Oksanén

© Natural Resources Institute Finland

Small ditches have only a very local

S. 49-51
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Mounding with
dralnage dltches

The site needs real drainage and excess of
water have to be transfered away from site.

METLA/Oksanen

Luke
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Optimum mound

Spot mounding

In spite of mounding
method the seedling should
be planted so that its roots
will reach the humus layer Inverting
Inside or below the mound.

Planting depth should be at
least 5 ¢cm because erosion

makes the mound lower. Mound from ditches

Luke

© Natural Resources Institute Finland NATURAL RESOURCES
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Three planting machines models,
same working principle

Bracke, M-Planter, Risutec

About 40 devices in Finland, 3-4 % of seedlings are planted with machines.
Planting period from beginning of May to beginning of October. L ko
UKe
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Effect of machine planting or planting date on
survival of Norway spruce seedlings were minor
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1-May 23-May 20-June  17-July  15-Aug 12-Sep 10-Oct 7-Nov
Planting date
™ Poor quality of mounding and planting [] Temperature >25 °C during planting day

o Very stony site - drought He weevil or black spruce beetle
Risk for pine weevil feeding mcreased when seedlings were planted on

humus-dominated mounds or seedlings suffer drought just after planting Q

Based on Luoranen, J., Rikala, R. & Smolander, H. 2011. Machine planting of Norway spruce by Bracke and Ecoplanter... Silva Fennica 45(3): 341-357. Lu ke
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Any restrictions when selecting sites to
different planting windows?

Soil type

Medium course soils
Fine soils

Peatlands

Stony sites

Green color is the recommended window for a soil type

red for windows with ground frost (deeply frozen, slow thawing)
for sites and windows with high drought risk
for sites and windows with high risk of frost heaving

Avoid to plant

- easily drying sites in summer (course, stony)
- fine textured solls in autumn

Plant tree species suitable for site type: not spruce in too dry sites Q

Luke
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Requirements of seedlings in machine
planting

« Tree species: spruce, pine, deciduous species (at
least silver birch in Finland)

« Same origin and healthy criterion as for manual
planted seedlings

« Developmental stage of seedling material is
suitable for planting window

* Root binds the peat plug, but roots have not grown
from plug to plug or root density within a plug is not
too high

« Seedling size is suitable to used growing density
and cell volume

o

Risto Rikala ¥ LUke

- . ) . H i NATURAL RESOURCES
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Target size of machine planted seedlings 11-20 cm
for pine, 14-30 cm spruce

At least a half of shoot should be
above the soil surface: Enough
green biomass above the soil surface
to ensure good growth and survival of
seedlings

Uniform mineral soil layer on the

mound have to be approximately 5 cm
thick

Root plug have to be planted into the
double humus layer in the middle of
mound

« drought Q

Luke/Erkki Qksanen o frOSt heaVing Lu ke
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Mechanized PCT

A recent estimate
suggested that machines
account for less than 1 % of
the early cleaning and pre-
commercial thinning work
in Finland.

| rr——— | e
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Uprooting
Naarva uprooter wenin ruja oy)

Working principle

Uprooting device is attached to
harvester boom tip and use
hydraulic jaws to grip and lift G
unwanted trees from the ground and [
break their roots.

Afterwards these uprooted
broadleaved trees will not sprout
again which means that there is no
need for later pre-commercial
thinning in the young stand.

5/11
/201
7 22
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Naarva uprooter

Young plantations

The timing of uprooting
operation is essential. The
height of crop trees should not
be much more than one meter.

According to studies 3%-6% of
crop seedlings are seriously
damaged during the uprooting
operation.

Uprooting can be used also in
direct seeded Scots pine
stands as early cleaning
devige.

7 23

© Natural Resources Institute Finland
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Naarva uprooter

Productivity

According to time consumption
studies the measured mean
time consumption of uprooting
was 6.3 pwh/ha for Naarva P25
device.

Productivity decreased as the
number of broadleaved
saplings and their height
Increased.

5/11
/201
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Naarva kitkevä.mpg

Naarva uprooter

160

Competitiveness Lahde- Metsatehon raportti 218/2011
P 140

If no later pre-commercial 120
thinning is needed (in 2/3 100 -

of cases), cost-efficiency 30
can reach the level of the
motor-manual work. 60 -
40 -

Worksite selection for

. . 20 -
mechanized uprooting
and right timing of the 0 - |
work are the key factors. Motor-manual

EC + PCT Only uprooting

EC= early cleaning, PCT=pre-commercial th

5/11

201 Luke
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New innovation:
Biocontrol of sprouting after early PCT

Chondrostereum.
purpureum fungus was
sprayd trough the
cutting device on the
new stump in order to
prevent sprouting.

First practical level experiments ongoing. o

Luke

© Natural Resources Institute Finland NATURAL RESOURCES
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Thank you!




3. Forest regeneration and
épmanagement of young stands
In Estonia

dr. Marek Metslaid,
Sigitas GirdziuSas

WWW.BIMLULEB

4 Eesti Maaullkool

Estonian University of Life Sciences

Institute of Forestry and Rural Engineering

12 May, 2017 Riga
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2Distribution of forest land area by tree species

- State forest Private forest
1 |
Grey alder
h fctianal Gri;?;f:_____ﬂtherﬂ,ﬁ% Blafﬁfer 11,8% Other 1,1% Pine 23,4%

Aspen 3,6%
Aspen 6,4%

Birch 30,0%

Pine 42,4% Spruce 16,1%

Birch 38,6%
Spruce

20,2%

E,L_. onian University of Life Sciences = i
Source: Estonian Environment Agel’lcy

Yearbook FOREST 2014



2% Distribution of growing stock by tree species

- State forest Private forest
=l
Gery akler Black alder
Black alder 1,2% Other 0,4% Grey alder F
h AS[JEH 3’?% 2,0% /— 5 9'5% UthTr ?D% Pine 29,8%

Birch 26,2%

Spruce 18,2% Birch 33,0%

Pine 48,3% Spruce 18,2%

Estonian University of Life Sciences _ i
Source: Estonian Environment Agency

Yearbook FOREST 2014
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1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
BUuendusraie Regeneration felling  OValikraie Selection felling
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OSanitaarraie Sanitation felling OMuu raie Other felling
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> i:;% Felling area by felling types in 1993-2014
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Tree nurseries

Number of forest nurseries  Number of producers Total area (ha) Area of greenhouses (m?)

144 66 259.1 27 652
2003 133 71 265.3 28 159
b 2004 144 104 81.8* 40 428
2005 164 129 85.9* 55 206
g 2006 157 140 97.4 51 814
2007 131 115 85.9 63 763
2008 103 82 68.7 64 595
2009 84 77 59.0 39 048
2010 81 69 67.9 48 733
2011 77 67 75.1 53 185
2012 80 68 76.6 61 434
2013 83 70 72.4 68 126
2014 86 75 74.7 77 311

- EEEtI MEEU'IkDD' Source: Estonian Environment Information Centre

[EuM] Estonian University of Life Sciences Yearbook FOREST 2007; Yearbook FOREST 2009
*Production area — without fallow Source: Estonian Environment Agency

Yearbook FOREST 2014
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I5Ianting stock produced in forest
nurseries in 1998-2012
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Eesti Maaiilikool

Estonian University of Life Sciences

Source: Estonian Environment Agency (KAUR)
Yearbook FOREST 2013




* Norway spruce transplants and containerised seedlings

* Scots pine seedlings and containerised seedlings

L o
[

silver birch seedlings, transplants and containerised seedlings

black alder seedlings and containerised seedlings

oak (Quercus robur) seedlings

* larch (Larix sibirica) and hybrid larch (Larix x eurolepis
Henry) seedlings and containerised seedlings

* hybrid aspen (Populus tremula % Populus tremuloides)
micropropacated containerised seedlings

Eesti Maailikool
Em! Estonian University of Life Sciences

Source: Estonian Environment Agency (KAUR)



Containerised seedlings vs.
Bare-root seedlings

[ . . Containerised
} a Fine Birch M Bare-root
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- Eesti Maaiilikool

Ebwﬂldl'l University of Life Sciences . .
Source: Estonian Environment Agency

Yearbook FOREST 2014



Recent trends in plant production

'Oy ° In 2012-2014, in average 27 million seedlings was
produced annually:

" - 78% produced by the state

- 48% containerised seedlings

° In 2012-2014, in average 1.8 million seedlings were
imported annually

- EEEtI Maaullkuul

n Uni f Life Sci
L Source: Estonian Environment Agency (KAUR)



Plant production In private forests

'Oy * Origin of Norway spruce bare-root seedlings in private
forests in 2015:

: 49% from Latvia
27% from Estonia (80% from RMK nurseries)

24% from Lithuania

EEEtI Maaullkuul
Est

n University of Life Sci

Q

Emii
Source: The Foundation Private Forest Centre

(PFC)



Birch

Pine
\¥

WWWLEML 88

4 Eesti Maaliilikool

Estonian University of Life Sciences

Source: The Foundation Private Forest Centre
(PFC)



Gored RN

&(egt regeneratlon In state and private forests
in 1999-2013
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Estonian University of Life Sciences . .
Source: Estonian Environment Agency (KAUR)

Yearbook FOREST 2013
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b f=PIan"t|ng of different tree species in state
#“férest by number of plants in 2017

L } * Regeneration area: 11 000 ha;
G * 21 million of trees are going to be planted:

Birch 1,1

Pine 10,6

z

Spruce 9,1

- EEEtI Maaullkuul Source: RMK

n University of Life Sci



Forest regeneration works in State Forest
S, ¢’® Management Centre (RMK) in 2015
b * Planting mainly in spring and since 2012 planting also in autumn
§ * 19.3 million seedlings in 2015 (0.8 million in autumn)

(18.5 million seedlings in 2014)

* Autumn planting — September/October — Norway spruce
* Regeneration area — >10 000 ha (1/5 left for natural succession)
- expected natural regeneration of birch, aspen and black alder

* Plants needed by RMK are produced in 8 nurseries all over Estonia

- EEEtI Maaullkuul

1 University of Life Sci Source: State Forest Management Centre

(RMK)
http://www.rmk.ee/organisation/press/mews/news-2015/a-total-of-
19-dot-3-million-trees-were-planted-in-the-state-forest-this-year



Mechanical site preparation

>y In State forests different soil scarification methods are used:
- disc trenching (75%)

\ - patch scarification (20%)

- mounding (5%)

* In private forests the most common methods are:
- disc trenching;
- followed by patch scarification;
- recently (in drained peatland forests) excavators are  used
to reconstruct forest drainage systems and to make soil
scarification simultaneously (quite expensive).

Eesti Maailikool
m!l Estonian University of Life Sciences




Mechanized planting

* In State forests mechanized planting is not practiced, and
only manual tree planting is used to regenerate the forests.

\ * Seedlings are planted with spades, planting tubes (e.g.
Pottiputki) or other similar tools.

* Similarly, in private forests manual tree planting is still the
most widespread planting method used today.

* In State forests mechanized seeding is carried out on 90% of
sowing sites.

* In private forests mechanized seeding in conjunction with
disc trenching is used.

Eesti Maailikool
Em!l Estonian University of Life Sciences




Pre-commercial thinning

‘& ° In Estonia, motor-manual pre-commercial thinning with a
clearing saw is prevalent method in young stand
management.

y - rather cheap method, with the main costs related to
labour, and no need for expensive equipment, tools
as well as materials.

* In some cases chainsaws are also used in pre-commercial
thinning .

- EEEtI Maaullkuul

1 Uni f Life Sci



o THANK YOU!

Marek Metslaid: marek.metslaid@emu.ee

Sigitas GirdziusSas: sigitas.girdziusas @stud.emu.ee







Benefits of the mechanical planting
Efficiency: Mounding and planting at the same

time.

Enables additional soil construction during
planting.

Similar planting quality: One man + one

mac
Fres

nine.

N mounds: Planting immediately after

mounding.

Other applications: Spreading of fertilizer,
water, herbicide...



Background of M-Planter

* Mechanical soil preparation and manual
planting since 1970's.

* Contracting and manufacturing of excavator
applications for soil preparation (mounding).

* Development of excavator based planter.




M-Planter

Combining of mounding and planting.

2005: The first prototype of the two-headed
mounding planter M-240.

2007: The second prototype of M-240.

2008: Serial manufacturing of standard
models for the domestic market.




Product development continues

* 2013: M-160 - Single-headed mounding
planter for harvester.

* 2015: Development of customized models for
export market.

* 2016: M-320 - Two-headed planter for

eucalyptus and acacia in Indonesia.
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What M-Planter requires?

* Pot seedlings
* Base machine: min 12-17 ton excavator with:

— Electrically piloted hydraulics

— 160-170 bar hydraulic pressure
— 100 I/min hydraulic flow

— 1-7 buttons from joysticks
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Standard models

M-240
Weight:
Width:
Height:
Depth:
Plantingtube @:

Seedling capacity:

e

CL LI

1 500 kg
2 890 mm
1400 mm
1450 mm
60 mm
244 pcs

M-120
Weight: 900 kg
Width: 1 000 mm
Height: 1100 mm
Depth: 2 000 mm
Plantingtube @: 60 mm

Seedling capacity: 122 pcs




M-120 vs M-240

s A

% “u.l‘

M-240
- Can mound and plant two
locations at the same time,
but can also mound and plant
single location.
- At least 25 % more efficient.
- More efficient to push the
harvesting residue.

M-120
- Requires smaller excavator.
- Can be made to work only
with hydraulics (no electricity).
- Easier to use at difficult sites.




Planting site quality

Difficult site
(steep, lot’s of rocks
and harvesting residue)

Average site
(some rocks and
harvesting residue)

Easy site
(flat areas, clean site,
few rocks)

M-120
(one-headed)

120 seedlings / hour

150 seedlings / hour

180+ seedlings / hour

M-240
(two-headed)

160 seedlings / hour

240 seedlings / hour

300+ seedlings / hour




What M-Planter has planted?

Spruce
Pine

Birch
Aspen
Alder
Eucalyptus
Aacacia



Why M-Planter?

* Long experience of mechanical silviculture.

* Only notable manufacturer of the excavator
based two-headed mounding planters.

* The most efficient excavator based mounding
planter (METLA/LUKE research).






mailto:antti@m-planter.fi
mailto:tommi@m-planter.fi
http://www.m-planter.fi/
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Forest regeneration
mechanization in Latvia

(history, innovations and projects of technology transfer)

Dr.silv.Dagnija Lazdina
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First experiments of mechanized forest planting in
Latvia - 20th century
. SILAVA

Planting
machine
“Quickwood”
(Austria)
adapted to
replant
container
seedlings
“Brika” in
simultaneously
with soil
preparation,
80-ties.
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First research of mechanized forest planting in
Latvia - 20th century

\ n?« “SBS~50"
(Latv1a) with traller for~
tra qrtatlon of seedlings.
Expé iments in Scientific forest
stathg’_.at Kalsnava, 1980.

i v

2x ESF

EIRCIPAS SOCIALAIS
FONDS

I.I- .- -.1'._'_I '\""l Zﬁ'

97 ATTISTIBAS
FONDS

LATVIJAS FINIERIS

LATVIIRS VRLSTS MELI

EIROPAS SAVIENIBA



First experiments of mechanized forest planting in {%}
Latvia - 20th century

Container seedling planting machine *“KLM-1"”" (Russia) mounted
on excavator “TB-1" able to make mound and simultaneously
plant seedling on it 1983.

) MEZA
97 ATTISTIBAS
FONDS

Ex ESF LATVIJAS FINIERIS

EIROPAS SOCIALAIS LATVIIRS VRLSTS MELI

S 11L;HH »
e EIROPAS SAVIENIBA / RKJ&“J MEZI




First experiments of mechanized forest planting in
Latvia - tranfer of technologies from Finland

' -Meelian iz tink
: ”SERLACﬁEUS” piantéi% and ulta
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Research projects and transfer of technologies

SILAVA
{#¥ 2007- Bracke P11a research of time studies - funded by forest development fund
(spruce and pine planted in forests of Rigas mezi,Latvijas finieris, Latvijas valsts
meél) .
¥ 2008 - M-planter-funded by forest development fund and SIA Rigas meZi (spruce
and pine planted in SIA Rigas mezi) ;
¥ 2009 - target oriented projects - remeasurements of sites and sowing ;

i 2011-2013 - ERDF project Stump lifting and soil preparation - (planted spruce in
Rigas mezi).

i 2012 “mounding “pilot project at As “Latvijas valsts meZi” planted spruce and
pine.

i ESF project Ecological and technical aspects of cultivating vital spruce stands
(No. 2013/0022/1DP/1.1.1.2.0/13/APIA/VIAA/052) -remeasurements of stands
established at previous projects.

i} Forest regeneration,establishment and tending/cleaning programm.
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Recomended designs of planting and methods asked
how to do...
SILAVA

p 2007- 2012-...
o 1~ 2008
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Size and princip of mound

a3m

im

2007-2008
More mounds per ha, less
scarification of soil!
-, ) MEZA
.. ESF LATVIIRS VALSTS MEZI % 97 ATTISTIRAS
FOMDS

EIRCIPAS SOCIALAIS
F
—— EIROPAS SAVIEMIBA




Bracke P11.a 2007 October-Ln (Myrtillosa), Pine
~3000 plants ha survival and vitality after two years

Bracke P11a planted at autumn 2007, excavator, disc trencher at spring 2008 - survival at Spring 2009 SiLAVA
Myvital wnotop Edried ™ regrowth from sidebud Clempty
Jugla forestry/disc trencher/pine , 0 ©53%
Jugla forestry/excavator/pine
Jugla forestry/ Bracke P11a/pine . ,669 0 , 3196
0 50 100 150 200 250 300 350 400
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Bracke P11.a 2007 October, Dm (Hylocomiosa), Spruce
2500 plants ha and survival after two years

Bracke P1la planted at autumn 2007, disc trencher at spring 2008 - survival at Spring 2009

M vital & no top [Ostem damages Edry M pushed up
O drowned B under water [other ™ regrowth from side bud LIempty

Zemgale forestry Bracke P1la

Zemgale forestry/disc trencher/pine

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
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Expierence from Finland to Latvia or tecnology transfer.
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M-planter 2008 September Dm (Hylocomiosa), spruce {i}
2500 plants ha - survival after one year

M-planter and manualy planted at autumn 2008 - survival at Spring 2009

™ vital I no top stem damages M dried ™ pushed up
drowned M under water = other M regrowth from side bud

Daugava forestry/M-planter/spruce I 1. 20% 27.72%  0,99%

Daugava forestry/disc trencher/spruce ; 9P #O %
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M-planter 2008 September, As (Myrtillosa mel.) Spruce just
for demo, pine ~ 3000 plants ha - survival after one year

M-planter and manualy planted at autumn 2008 - survival at Spring 2009

™ vital &I no top [Jstem damages Edry M pushed up
I drowned ™ under water [Jother M regrowth from side bud

Olaine forestry/M-planter/spruce ;

Olaine forestry/M-planter/pine : %

Olaines forestry/disc trencher/pine [ a4,09% ... 4482% .. ... 685%F 039%™
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Main benefit - root system should to have optimal conditions
for development, plant get + 10-15 cm of height

Ln,-priede Dm,-egle
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Costs at that time (2007/2008)

SILAVA

% Bracke P11a - 368 (for @]

SILAMA

Spruce) - 71 O (p|ne) EUR Jaunako meza mehanizétas

atjaunosanas tehnologiju

{i} M_planter _ 388 EUR izméginajumi Latvija

Kaspors Lepind, Dogag i.ﬂ.m‘lpu' ndnm;:.{

% Manualy -212 (soil
preparation disc trenching)
+136 (planting) EUR

‘. ESF LATVIJAS FINIERIS

EIROPAS SOCIALAIS LATVIIRS VRLSTS MELI
FOMNDS
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2012 - Evaluation of our own devices and pilot time studies
for mounding with excavator and different blades

| 9]
Carl-Oskar




Productivity {i}
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Time studies - efective cmin per one mound {:i:}

SILAVA
I moving for looking of place for mound ™= remowing of slash and other
preparing of mound I movements with crane
I compacting of mound other
total effective time
- 80
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e 40 268 B I = = :
£ 2 BLo02 166 181 19 189 126 150 o8 E E -
S H EH B B B E = = == et
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EIRCIPAS SOCIALAIS

Number of mounds and size diferences at different forest

sites
SILAVA
M May - blade 1100 ™ May - MPV 600
October - MPV 600 M October - Karl - Oscar -500
Area of mounds
Vs - Onsalidosd. g S s
Ks-Myrtillosa turf. mel 2 % b6 .
| 1,1

As - Myrtillosa mel 2

_ I

As
’
N
o
\‘

500 1000 1500 2000 2500 3000
mounds '
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Calculated costs at spring and autumn per
operating hours at site E"]

SILAVA

® MPV-600 - after harvesting

* 9 operating hours ha
* 169 ha season
« 388 EUR ha

® MPV-600 - one year after harvesting
* 6,17 operating hours ha™

* 248 ha per season
266 EUR ha
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2012-Carl-Oscar
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Mounding is expensive treatment suited to

problem sites, do not over-prescribe! (1999)

E DEVELOPMENT AG

AREEMENT

FOREST RESOURC

Canadi

BCA~

—— Sllitable Mounding Cundltmns ——

Climatic conditions
* short prowing seasons and cool temperatures (most subzones of BWHES,
SBS, SBPS, and FS5F: also ICHmE, me, wk, vk, ve, and wetter MS)
* cool, shady north-facing slopes, especially at higher elevations
* frost pockets and areas of cold air drainage

0(- "

.
SONS %
I_l;a:lh:l and frost-prona
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i
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hot, south lacing

g
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SILAVA

e UNsuitable Mounding Conditions

Climatic conditions
* warm, dry growing seasons with significant risk of surmmer droughs (T0F;
I'P; drier M3, ICHK, don, dow, mow, xw; SESdh, dk, dw, mb, mw,mmn)

¢ sunny, exposed south-facing slopes and ridges.

Terrain
LI T s mlh'ns terraln
* stopes loss than 0% {or up bo 50% if excavator o Mex-track prime mover
avadlablel

= deep sodls

avan, gantle lermain

_Slaap, arodable tarrain

\

Terrain
* significant ercsion hazard present
* slopes groater than 30% (or 30% il excavator avadlable)
= frregular terrain with shallow sails and frequent rock outcraps

Soll moistire
= meske and especially subhygric, hygric, and subhydric molsture regimes
= nosignilieant risk of drought
= poorly nerated woils with scasonol or year-round high water tables (bu
prime mover atcess may be difficulty

high water table

Sall texture
= gandy loam b clay loam soils best

* clayey or silly soils acceptable (if no other treatment option availabe)
* pravels or stones less than 3%
= compactod subsurface layers thardpand - fonly it equipment with suffi-

Soll moisture
* gubmisic, subxeric, or xeric modstane regimes

significant risk of drought
coarse-textired or shallow soiks with low mwistuse-holding capacily;

rapidly drained fidge crests or upper slopes

Soil lexture
+ loamy sand to sandy suils lacking cobesion
o et with caution on finedexiured or sty soils prone to frost-heaving

+ gravels or stones greater than 0%

clent down pressure is availabled
Soil nutrients
= inverted humus mounds will benefit seedlings on nitrogen-deficient,
nutritionally poor sites

nuirignts avadlable

Soil nutrients
* scalping with mineral mounds not recommended for nitrogen-deficient,

nutrittorally poor soils

Soil organic layers
= cluff layers less than 15-20 cm thick (unless excavator available)

* well decompesed organde matter (H Layer) can be an acceptable planting
msedium on wet sites

Gompﬂm vegelalion
* light to moderate herbacenus or shrub cover

* diense, but shost grass cover

Ty

* ¥ m
T

— " moderate cover

-

fall, donse covar

Soil organic layers
» paorly diconposed duff greater than 20 cm thick fruest b= removed before

maotmdingh

CAUTION: Mounding is an expensive treatme’

Competing wegelation
 dense, tall grass, herbs, or shrubs (must be removed befone mondbng)

-iited to problem sites. Don't over-prescribe!
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Root direction not correlated with

cardinal points

SILAMA
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Roots growth through mound in second

- third year
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Thanks for attention!
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; Kapéc mezkopis Sodien doma par
darbu masinizaciju?

___________________

_________________
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Meza apsaimniekosanas cikls Latvija
(50-100 gadai)




Kapéc mezkopis sodien doma par darbu
masinizaciju?

Meza stadiSsana

LAIKA ASS
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| Japaaugstina darba produktivitate
LVM ieviesis razosSana 2014.-2017.gada

Darba Mezkopibas Y
uzdevuma darbu -
nosiftisana veicéju @,
uz y profesionala j
viedtalruni 1 apmaciba

tehnologiju
izmantosana
augsnes

gatavosana

' Piemaksa
ot Dokumentu & par augstas

elektroniska ' kvalitates
aprite pakalpojumu

Lauka datora
ievieSana -
datu &
ievaksana
------ eParaksts meza

1
L
]
]
1
)
1
]
— e



Il Trakst kvalitativs darba spéks

LVM pakalpojuma sniedzéju skaits stadisanas, kopsanas
un aizsardzibas darbos

Pakalpojuma sniedzéju skaits
350 30 328 326 444

289

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

! 312
i 300 269
! 238 239
| 2 195 209 28 05 208 204
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

200
146 152 159 154 150 158

150
e oo M om0 1108 108

72 68 72

Skaits, gab.

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

————— - Juridiskas personas Privatpersonas Kopa pakalpojuma sniedzé&ji




'kopsanas izmaksas ir radltajl kuri jazina, = o
Ial |zveletos pareizo augsnes gatavosSanas . -

lll Uzsakta augsnes gatavosana ar ekskavatoru,
veidojot pacﬂas

Svarigakais meZa atjaunoSanas
priekSnosacijums ir pareiza
augsnes gatavosana

AtjaunosSanas rezultats, turpmakas
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adarbiba ar LVMI «Silava» iegit jaunas zinaSanas:

|lzvértét masinizétas augsnes gatavosanas - stadiSanas un
tehnologiju parneses iespéjas Latvijas apstaklos

Novértét augsnes gatavoSanas-stadiSanas darba izpildes
kvalitati un izmaksas

————t———
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Novélu Sodien iegit jaunas zinasanas,
érstu nauda!
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