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Sometimes no vegetation for years....
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Why?
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. Afforestation of peat mining areas and peat lands
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Fertilizers used:
Additional P and K,
Mikroelements (B, etc)

EgERAF

LATVIJAS VELSTS MEZI o IEGULDIJUMS TAVA NAKOTNE
EIROPAS REGIONALAS
ATTISTIBAS FONDS

EIROPAS SAVIENIBA




Applied research
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* Crops as source for
production of innovative
products —
recomentdations for
crops and for peat solls
suitable crops cultivation

production chains on cut-away peatland

e
Cut-awvay peatand (2530
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Products and set of
crops suitable for

production — list of crops

suitable for production of
similar product groups
(GHG emmisions,
ecodesign, economical
calculations).
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List of crops for cultivation on former peat mining
areas
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SILAVA
E;l(ljt;rauga KultGraugs Produkti ar pievienoto vértibu 1
1 645 Karkii Skeldas (biokurin.); granulas; kokogles; kligas; malka; -
droga; bites - puteksni
Skeldas (biokurin.); malka; 3keldas (tehnol.); kokogles;
2 644 Papeles finieris (saplaksnis); finieris (sérkocini); déli taras; slotas
kati; stadmaterials — spraudeni; bites - vasks
Skeldas (biokurin.); malka; Skeldas (tehnol.); taras déli;
3 644 Ap3u hibridi jumta skaidas (lubini); saunas u.c. apdares déli; finieris
(saplaksnis); finieris (sérkocini); gridas déli (katim!)
4 646 Baltalksnis Skelda; malka; zagmaterials; taras déli; kokogles
Priede Skeldas (biokurin.); malka; skeldas (tehnol.); zagmaterials;
finieris (saplaksnis); sveki; darva
6 Egle Skeldas (biokurin.); malka; Skeldas (tehnol.); papirmalka,
apalkoksne
Miza (inovativiem produktiem); koksnes milti; Skeldas
(biokurin.); Skeldas (tehnol.); malka; zari (slotas, slotinas);
Fi Bérzs kokogles (Grafikiem, kurinamais, aktivizéta - filtracijam,
medicinai); finieris (saplaksnis); pumpuri; amatnieciba;
zagmaterials; amatnieciba (piem.likstis)
zagmaterials; finieris (draztais); malka; Skeldas (biokurin.);
8 Melnalksnis mizas (tanins-vina raZzo%anai); amatnieciba (kipji, mucas,
mébeles); pumpuri (medicina. pret caureju, drudzi)
9 924 Krammellenes ogas (svaigas); sula; kompots; likieris
10 | 952 s:jﬁ[;pelfl pce ogas (svaigas); sula; ievarijums; likieris; sukades
ogas (svaigas); sula; ievarfjums, dZzems; sukades; sukades
11 | 934 Lielogu Sokoladé; ogas pudercukura; likieris, vins; stigas
dzérvenes (stadmaterials); medicina - droga, kimiskai parstradei;
izejviela kosmétikas razosana
= ogas (svaigas); ievarijums, dzems; medicina -
12 | 952 Brilklenes droga (ogas, lapas)
séklas; biomasa — biokurinamais; biomasa - zajmasa uz
13 | 641 Miezabralis biogazi; siens lopbaribai; lolojumdzivnieku bariba vai
pakaisi - granulas
i ogas (svaigas); ievarijums; likieris; medicina - droga (ogas,
i =se Elecn= Iagpas)(; izejg\lfiel)a\ kosm]étikas raZzosana ghlad
Timotin& siens — IopbarTbali; _biomgsa - piokurinamais; bii_:nmasa} :
biomas;ai zalmasa uz biogazi; lolojumdzivnieku bariba vai pakai3i -
15 | 731 granulas
Timoting seklai Sékla}s; sausna - salmi — biokurinamais; sausna - salmi -
pakaiSu materials
siens — lopbariba; biomasa — biokurinamais; biomasa —
i i i hiogaze, lolojumdzivnieku bariba vai pakaisi — granulas
L Séklas; biomasa - svaiga uz biogazi; biomasa rullos —
17 | 725 Bastardabolin3 bariba: nektars - medus
18 | 737 Niadiu alizehe si_en§ —_‘Iopb_arTba;_biqmasa —_biokur_inama_lis_;; biomasa - uz
biogazi; lolojumdzivnieku bariba vai pakaisi - granulas

Willows

Poplars

Hybrid aspen

Grey alder
Pine
Spruce
Birch

Black alder

Bluberries
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Cranberries
Brucella

Reed canary grass
Cloud berries
Timothy grass

Fox tail grass
Alsike Clover

Festolium
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Groups of sources for innovative products

SILAVA
* Material
* wood
e celulosis
* Food
* Dberries
* biomass
* beekeeping
products
* Energy production
* solid
* biomas for
biogass
* second
generation
biofuels
* Medicine
» farmacy
* beekeeping
products

* cosmetics
* Plants reproductive
material

GRUPA IZEJVIELA PRODUKTS
koksne papimalka
pakai i

kokmateriali
amatnieciba

lopbariba - siens,
skabsiens

lolojumdzivnieku bariba

granulas

nektaraugi medus
dravniecibai puteksni
cietais biokurinamais granulas
Skeldas
malka
zala biomasa
blogazes ieguel
otras paaudzes
degviela

biomasa biogazei

Skidrais kurindmais

kimiska parstrade

biskopibas produlkti bisu maize
vasks
propoliss
kosmétikas izvillumi

kimiska parstrade
skrubjiem

stigas
spraudeni

sEklas un Zawetas mizas

SUGAS
priede, bérzs, egle
visas ka évelskaida, vai granula
visas sugas, iznemot karklu
wsas koku sugas

bastardaboling, timoting, lapsaste, miezabralis, niedru auzene
bastardabolins, timotins, lapsaste, miezabralis, niedru auzene
bastardabolins, timotins, lapsaste, mieZzabrilis, niedru auzene
bastardaboling, lacenes, mellenes, briklenes
karkli uc.

miezabralis, niednu auzene, timotins, lapsaste, koku skeldas, malka,
kokripniecibas raZoSanas atliekas skaidas

miezabralis, niedn auzene, timotins, lapsaste, bastardabolins

visas koku sugas

dzénenes, krimmellenes, zemas mellenes, briklenes
blakusprodukts, putekSniem no visiem augiem
papele, apse
karkli, bérzi, alksni (vairak ka blakus produkts)
dzénenes, lacenes, briklenes, karkli
dzénenes, zemas mellenes, |acenes, briklenes

dzérenes, zemas mellenes, |acenes, briklenes

dzenenes
karkli, papeles, krimmellenes, mellenes, brioklenes, lacenes
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Wood — source of energy and biomaterials
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Karkli (Salix sp.) ’—

4| Zari }>

Energétika

Stadaudzésana

_[ Putekéni

Lapas

Partika

Kosmétika

Tautas medicina

}
}
Kiagas } PR———
}
)

Wood chip

3001 production

g 2500 -

Kokmateriali

Kurinama

koksne
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Zagbalki
Papirmalka
Tara

Malka

Malka
Skelda
Granulas
Briketes

Celmu
koksne

Drogas
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Ekstrakti

J

L

J

~ Buvnieciba

\

— Energétika

)

| Farmacija
Kosmetika

|
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Product — berries and plant parts

- ﬂ Sula

s e Kompots

Woiriimius [ |
Sula [ fotgel o levarjums Partika
Biezenis Partika .‘\‘*J 4\ Diems
e
levarfjums Lacenes (Rubus Saldétas ogas
chamaemorus L.

<z
parte - [ Lacenu ogu | tosme
[Br&klenes(Vaccmium ‘» Farmacija | _. kaulini

vitis-idaea) Kosmétika -
| = Lacenu lapas un —
Braklenu lapas } Farmacija - L .. stublajs Tautas medicina
a
1
| -
140 CLOUDBERRY _
..l. \....II.'. ﬂ

120 1179 Berries ' ——
15 produced

Tonnas
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SILAVA

List for calculation how existing situation and
criteria important for each of crops fits each to
other

a L) < o L3 1 ) K L M N o -
Kritériju veidi un tos raksturojosie radiaji | | Rekultivacijas varianti
kiidras . Purva Arstniecibas
Kritérija veids kidras stivokl jodie kritérii stavokla o Karkh Papeles  ApEu hibridi | Baltalksnis Priede Egle Bérzs Melnalksnis i | Mektdraugl |
3 ¥ ¥ i - | atjaunodal ~ b X bl ¥ = | s 2. alli B )
3 Rekulivjoms boaky navistolims: SotAtoZ : 1
Agrolehniskais kikdras atradnes platibd pat X x x % ® X x X X X |
ras iaguve phitrs Lk x ¥ F X x X X
% »
Attistijusies jebkadam bictopam raksturiga vegetacl |
k- x x ® x x x ® ®
3 - x X x x x x x x x x x
mm ' x x x x x x x x x
1 Dabiskis renaturakzicias potencidls: ¥
g+ x x x x x
3 o ¥ % ® % ® | ® ® % % %
11 kikdiras leguves pag . 1
1x Agrolehniskais X I
15 | . % X X X X % x x x X |
Esodais Gdens un gaisa raims kidrd un nosusindd -
17 efektividle: :
0 ] [ mtanks) x
] ] x x x
s Agrolehniskals 3 x x x
2} darbojoids x % x x ® x ® x
2 % x 3 % x ® ® ® % | % x
rij |
3 - % L | x x
Py Minerdigrunts refafs (purva ieplakas pamatne) plat g S =
26| norushomion | i ox | [ane | x x % x x x x 5 5 x x
7 | X L x X - X -} X X X X X
b1} nefdzens (ar lepiakimi| | ® % X X X X X x X X
Izstra¢Atas kidras atradnes vésture (purva genézes tps, sttistibas gaita un |
™ kidras veids): L
= \Purva genézes tps: N | | y | I | I : I A
5 | aizaugot ddenstipei ! H | x | | | | x | x x H ]
L+ plrpurvojoties minerdkgrunt| X E x 3 3 -} - x 5 - 5 X X
1 | Purva tips: |
= | zemais zBju| X 2 L] x L] x H ] ]
35 pdrejas, X X X -4 X X -3 X X X
0] augstais sinu| x ® _x ) =
Kritériji MEZA ZEMES i AES | Kritériji kidras atradnes izm ] 3
Kritériju veidi un tos raksturojosie radmnaji | Rekultivacijas varianti
lrstridata kadras o Purva =
Kritérija veids sditis kiidras atradnes/lauka stivokli jogie kritériii_ stivokla | LOSNSURES | osistemas | Karkli Papeles | Apdu hibridi | Baltalksnis | Priede Egle | Bérzs | Melnalksnia | “™*"™*™®% | yertaraugi |
- = 7 atbilstiba S B © | atjaunogar ~ = | = ] vt = = = bzl =]
Cik atradne atstita novars?
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Plants need...

BIOCHEMICAL SEQUENCE OF NUTRITION IN PLANTS
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<1 Menkaa <1 Cpennsas 1-10 Menkas 1-10 Cpennas =10 Menkaa =10 Cpennas E
MomHuocTh Kataa, MB1; ®parkuus 30161
mCd mPb mCr =Ni =Zn =Cu Plant B i N Amino acids form proteins such as chloro-
1. hint phyll and tag trace elements, especially —
180 - 2. Silicon which carries all other nutrients 5. Magnesium which transfers-energy via —
starting with — 6. Phosphorusto —
160 3. Calcium which binds — 7. Carbon to form sugars which go where —
4. Nitrogen to form amino acids, DNA and cell 8. Potassium carries them. This is the basis
division. of plant growth.
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H Flant Mutrients
B o I o
SILAVA Ma | hig =T I =T T
K | Ca b i [Uhr kR | Co | B | | AEn
MD 0 . . .
WWS contains microelements lacking in
Latvia soils - Cu, Zn and B
Organic Majpor Secondary Micronutrients Functional
C Carbon | Mitrogen Mgy Magnesium B Boron Ma  Sodium
H Hydrogen B FPhozphorus Ca Calcium u Copper W “Yanadium
0 Crygen H Potassium = Sulphur /!-‘e Irom Co  Cobalt
fin Manganese i =ilicon
flo Molvbdenum CIL Chlorine
Zn Zing
Concentration of heavy metals in dry matter (mg/kg)
Quality class -
of WWS Cd Cr Cu Hg Ni Pb Zn
I <2 <100 <400 <3 <50 <150 <800
I 2,150 101-250 401-500 3.1:5.0 51-100 151-250 801-1500
11 251-400 501-600 101-150 251-350 1501-2200
v
Vv
2011
2012 1.20 55,34 175,05 1.78 25,38 37,14 632,74
2013 1,00 83,76 214,60 1,74 26,62 43,23 765,28

Total Result




SILAVA

|s waste water sludge = waste? NO!

Nutrient Availability Through the pH Scale
Very Acidic

Ao steal

Very Alkaline

NITROGEN
PHOSPHORUS |
POTASSIUM |
SULPHUR

CALCIUM

MAGNESIUM |
IRON
MANGANESE
BORON
COPPER & ZINC
MOLYBDENUM

|

40 45 50 55 60 65 70 75 80 85 90 95 100

PSS (R

Average pH value 6,45
2013
2012
Year

201

Average N total 49,1 gkg-1

60
50
40
glkg 30
20
10
2011 2012 2013
Year

Average P total 21,0 gkg-1

30
26
20
a'kg 15
10
2]
2011 2012 2013
Year
. ERAF IEGULDIJUMS TAVA NAKOTNE
EIROPAS REGIONALAS
ATTISTIBAS FONDS

EIROPAS SAVIENIBA



Waste water sludge = deposit of plant nutrient
—— elements +H,0

PLANT NUTRIENT DEFICIENCIES VISUAL SYMPTOMS ON LEAVES Average d ry matter 22 %

— | 100
-| {_ q| (
I 80
60
S

40 ﬁ
‘“m m B

0 |

2011 2012 2013
Year
Average content of organic
0
67,2 %

100.0

80.0

60.0

e
40.0
20.0
0.0 !
2011 2012 2013
Year
LATVIJAS VALSTS MEZI . ERAF IEGULDIJUMS TAVA NAKOTNE
http://eurocol.in/euroagri/micro—nwhtml e e
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Experiment estasblished 2006
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Treatment First year Second year Third year

Control

Waste
water
sludge

Min_e_ral
fertilizers




Fourth season - summer
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After six years

Control
unfertilized -
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Trees on degraded areas - former peat mining
SILAVA areas
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Productivity

Growing stock m2ha-"

SILAVA

35
30
25
20
0

8 . ' . ml =m n. ml =

Birch Birch Pine Birch Birch Pine Birch Pine

control control

WWS Mineral fertilizers Forest

Statistical

Inventory

m after six years mafter eight years
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Four years after fertilization with wood ash and mineral fertilizers

SILAVA

1,8
1,6

mpP

HA BB ' E

1,4
1,2
1
0,8
0,6
0,4
0,2
0 |

mineral fertilizer

height of trees, m

wood ash mineral fertilizer
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GHG emmisions100 years period (reference100%)

SILAVA

100 gadu perioda salidzinot ar references limeni (100%)

Lacenes slikti drenéta augsné

Lacenes labi drenéta augsné
Krimmellenes

Briklenes

Karkli, 14 gadu aprite

Karkli, 3 gadu aprite

Priede
Egle
0% 50% 100% 150% 200% 250%
Lacenes Lacenes
] Karkli, 3  Karkli, 14 - Krimmelle labi slikti
Egle Priede gadu aprite gadu aprite Bruklenes nes drenéta drenéta
augsné augsné
= jeskaitot aizstaSanas efektu 65% 64% 169% 157%
m neskaitot aizstasanas efektu 84% 83% 195% 185% 102% 197% 105% 165%
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Results of this year planting poplar and wood ash
SIAVA application 0/5/10/15t/ha
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