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Introduction 44 Methods

With the increase in public demand for ecologically . @) é
friendly health products and the emerging crisis of Bilberry Highbush blueberry Cranbeny
antlbaCterlal reS|Stance, me dlClnal plants an d the Vaccmfummym.i’fus Vacmmumcloqubosum Vaccinium oxycoccus
biological activity of their secondary metabolites are \< v ——— )/
iIncreasingly being researched. -

. . . . . . e ) i == = S - B —
Genus Vaccinium contains various frwt-pr_oducmg s ., M w7y L é - A A
shrubs — cranberries, bilberries, and highbush =] A
blueberries that are commonly_ found in gar_'dens Bhaclos T s o i
and forests of Latvia. The potential of these fruits as 0 e
sources of bioactive agents has not been thoroughly )
examined thus far. / \

(Phytuchemical evaluatiﬂn) ( Antibacterial activity )

This study aimed to compare and analyze the / \ NEETT
phytochemical profiles of highbush blueberry, PN / l \

L (_HPLCWV ) (C_uvwvis )

bilberry, and cranberry fruit extracts and to evaluate a — —— ) ( wec )
their antibacterial properties against Escherichia == .. = ( me )

coli (ATCC 25922) and Staphylococcus aureus -E |_s20mm

(ATCC 25923) reference cultures. _—- - - somym i
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Cranberry Highbush blueberry
Figure 1. Chemical profile of highbush blueberry Figure 2. Comparison of agar well-diffusion test results
extract, HPLC, 280 nm between cranberry and highbush blueberry extracts
against S. aureus
Table 1. Identified compounds in analyzed extracts Table 2. Minimum inhibitory concentration (MIC) values
Tr— of genus Vaccinium fruit extracts
Identified compound Bilberry blg Cranberry
ueberry i~
| _ MIC (mg/mL)
Phenolic acids Type of extract = _
S. aureus E. coli
Caffeic acid + + -+
Chlorogenic acid + -+ + IRNGETTY & .
Ellaglc acid + + % Bllberry 28.1 28.1
Syringic acid + + + Highbush blueberry 51 5 56.3
Flavonoids
Apigenin + MBC values of genus Vaccinium fruit extracts
Apigenin - 7 - glucoside + -+ 250
Catechin + 225
Quercetin + + 200
_ ~ 175
Rutin i +. | + + E 150
Anthocyanins £ 105
Cyanidin - 3 - O - galactoside f + + Q 100
Myrtillin + + < 75
Delphinidin - 3 - O - galactoside + + >0 .
25
. = =
‘ - S. aureus E. coli
> ‘ ConCI USIons mCranberry mBilberry Highbush blueberry

Figure 3. Minimum bactericidal concentration (MBC)

Genus Vaccinium fruit extracts are rich in phenolic . .
values of genus Vaccinium fruit extracts

acids, flavonoids, and anthocyanins.Cranberry
extracts have significantly stronger antibacterial

activity than bilberry and highbush blueberry extracts { ~L ContaCt Informatlon

against S. aureus and E. coli reference cultures. Ance Bazdim - ance.barzdina@rsu.lv

The authors acknowledge the access to the infrastructure and expertise of the BBCE — Baltic Biomaterials . — RiG A STR_ADINS
Centre Of Excellence (European Union's Horizon 2020 research and innovation programme under the grant i " '
agreement No. 857287). ] - UNIVERSITY
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Decoupled electrolysis based on WO, auxiliary electrode

Mairis lesalnieks, Martins Vanags, Andris Sutka

Institute of Materials and Surface Engineering, Riga Technical University

S <
Introduction . Research Objective

World demand for energy is increasing and The majority of produced hydrogen comes
new and environmentally friendly methods for from gas byproducts and only 4% of globally
energy harvesting and storage are essential to produced hydrogen comes from electrolysis. Most
reduce the negative effects of climate change. = commonly used electrolyzers rely on the use of
Nowadays most commonly used renewable polymer electrolyte membranes to avoid the
energy sources, such as Hydro, solar or wind formation of dangerous gas mixtures, which increase
suffers from intermittence in their production production costs and wastes energy due to
and mismatch in production and consumption overpotential. To avoid membrane deterioration,
cycles. Energy storage using batteries is extensive gas equalization systems are needed. In
expensive and problematic due to the use of this research, we demonstrate a novel and safe
rear-earth metals. Due to these two aspects, a method for hydrogen production using decoupled
cheap and abundant energy storage medium is  electrolysis without the need for a membrane.
needed. Hydrogen is one of the most perspective

energy storage media due to its high gravimetric o« DK | o
energy density of 33.3 kW/h per kg and R ||II|
abundance. Hydrogen could be used directly in L 1| Al

fuel cells or as a syngas for other liquid fuels, | O g , =
such as methanol or dimethyl ether. : ‘ — @ ]

\ 2H* + 2& > Hy /

A& Results & Discussion
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WO, for the auxiliary electrode was prepared using the solvothermal method. In accordance with SEM
(B), XRD (A) and XPS (C-E) data, WO, nanoplates were formed with plate thicknesses of 50-100 nm consisting
of a monoclinic crystalline phase. No presence of lower oxidation states was observed. Electrochemical
measurements were performed in 3 electrode system. The capacity of the WO, auxiliary electrode (AE) was
observed to be 325 F/g at a scanning speed of 2 mV/s (H) and decreased with an increase of it due to limited
charge diffusion. Peak transition associated with W3*—W?¢®* changes polynomially with an increase in scan
speed. It can be associated with WO, pseudocapacitive behaviour. EIS (I) show the formation of incomplete
arc at high frequencies and linear correlation at lower frequencies. Chrono potentiometry shows high stability
in time without any material degradation.

4{ Conclusions (I} | 1.0 | 2.0 | 3.0 Ii?éd%é?{}ur?qg;rl ?’IU | 8.0 | 9.0 .1?09
> e

We were able to produce a high-capacity b g
auxiliary electrode for electrochemical water 0.5 -\ I | AL
splitting, with produced gas purity above > 0.0- '55
99%. WO; AE was stable in time and didn't £ o5 -4§
show any signs of deterioration even after g .. |8
400 cycles. Faradaic efficiency reached 90.2% ] I
when a current density of 100 mA/g was R | | -
used. Total electrolyzer efficiency was = LA "
determined to be 65% taking into account S
both OER and HER cycles. s

100 cycles of chronopotentiometry at the current density of 500 mA/g.

<’ . Contact Information

Institute of Materials and Surface Engineering, Paula Valdena Street 3/7, Riga
https://imse.rtu.lv/
mairis.iesalnieks@rtu.lv

1862
o) WG
IN " (b

e SOTeae - tren g 'nen A cademic (8 1 O f H 1€er 1Lcal jon ' ns In [rale r\ \C jalizati )I 4, Al easy ';'i‘;". - INSTITUTE OF MATERIALS




zinatnieku
kongress

> Pasaules «
‘{ latviesu -

Osvalds Verners,
Linards Lapcinskis,

Liva Germane Triboelektriski nanogeneratori zalajai parvadei un
Kaspars Malnieks, to strukturala un kimiska optimizacija pielietojot

Andris Sutka skaitliskas metodes

Materialu un virsmas tehnologiju
instituts, MLKF, RTU

S <

levads < Petijuma merkis

Kaut ar statisku ladinu iegusana kontakta Pétijuma mérki balstiti uz tipiskako TENG materialu
elektrizacijas (KE) rezultata ka fizikals process ir kontakta elektrizacijas mehanismu skaitlisku izpéti,
zinama kops senatnes, to iegusanas kimiskie TpasSu uzmanibu pievérSot poliméru laminatu
mehanismi joprojam nav skaidri noteikti daudzam pielietojumiem, paraléli aplikojot TENG iericu un
materialu grupam, ietverot ar1 polimerus. kontaktvirsmu strukturalas izveides iespéjas to
Neraugoties uz to, triboelektriski nanogeneratori  optimalam pielietojumam, ka arT kontaktvirsmu
(TENG) paslaik tiek uzskatiti par videi draudzigu funkcionalizacijas un materiala tilpuma modifikacijas
energijas iegusanas veidu mazu jaudu, t. sk, iespéjas un vides mitruma kimisko ietekmi materialu

autonomu deveju un lietu interneta, darbibas savietojamibas izpétes noluka.
nodrosinajuma pielietojumiem. To galvenas Y- g w

prieksrocibas saistamas ar liela sprieguma ieguvi,
salidzinosi vienkarsu konstrukciju, darbibas
stabilitati, ka ari loti plasu pielietojamo materialu

|9 e g o oo e e

klastu. Savukart ka galvenie TENG potencialie - J
trukumi minami zemas izejosas stravas un po— y

< - i . v o S = C HKontakta-atdalisanas rezims d Briva slana rezims
virsmas ladina noturiba. So trukumu mazinasanai ‘ ‘ A )
butiski izprast vadosos KE ladina veidosanas =

mehanismus un tos ierobezojosos apstak|us.
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, stavoklis  stavoklis
Elektronu un caurumu piesaistes energijas -
https:/fdoi.org/10. 1021 /acsami. 113100

Balstoties uz ladina parcialas parneses un heterolitiskas triksanas energiju salidzinajumu, par galveno
polimeru KE mehanismu uzskatama ladetu fragmentu parnese adhezijas rezultata, kas var pastiprinaties
mitra vide. Polimeru KE uzlabosanai piemerotas metodes ietver gan polarizejamu funkcionalizacijas
molekulu, gan jonu apsmidzinasanas, gan augstakas sakartotibas apgabalu veidojosu nanodalinu kompozitu
pielietojumus. Ka papildus iespeja KE uzlabosanai mitra vide minama atskirigi veidotu elektrisku dubultslanu
izmantosana.

‘4 Secinajumi

Kontaktvirsmutekstlru parametru jutibas analize un optimizacija

Pap”dUS materiéla TpaéTbU mOdiﬁkéCijém ké | . 300 Tekstﬂrasdglztumkatp&ran']ketrgngnl__Z)jutha
perspektivs TENG attistibas virziens minama { M— ]}};;“ / [
lokalam slides / atrausanas reZimam piemérotu ../ </ S/ e I 7 o
kontaktvirsmu tekstdru struktlras optimizacija. |- - =~ = =~ T
~ " i v = = s Tekstaru parametrizacijas shema 1D lokalizeti I(Emudell . - "
Selt Ipasa uzmanlba bUtu Javelta elementu Sprieguma sadalijums Kombinéta kontakta- Jauda;hﬂaksglidé;efekta Tangenc?gl_al?span:r;etojums
savietojamibai ar ekvivalento lokalo modelu it LS g

- . ‘. i . - S 00w gt g -
darbibas principiem, virsmu gluduma izveélel, & oos | | porains
kontakta materialu adhezivajam 1pasSibam, ka (e w e
art ierices ilgmuzibas aspektiem. Dt e

Tangenciala pametmuma efekts Kontakta atdallsanas pametmuma efekts

" Kontaktinformacija

Materialu un virsmas tehnologiju institits, Materialzinatnes un lietiskas kimijas fakultate,
Rigas Tehniska universitate, Riga, Latvija

Sis darbs izstradats ar Eiropas Regionalas attistibas fonda atbalstu darbibas programmas ]m

: - EIROPAS SAVIENIBA
‘“lzaugsme un hodarbinatiba” 1.1.1. specifiska atbalsta mérka “Palielinat Latvijas zinatnisko ;gii st g Eiropas Regonilds
institliciju pétniecisko un inovativo kapacitati un spéju piesaistit aréjo finanséjumu, ieguldot IR NSTH RTAAS TEUNISKA
cilvekresursos un infrastruktura” 1.1.1.2. pasakuma “Pécdoktorantiiras pétniecibas UNIVERSITATE
atbalsts” ietvaros (Nr.1.1.1.2/VIAA/4/20/636). SRR T BT S S R B
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“Green” waste biomass and its advanced utilization

A.Verovkins, S. Vitolina, G. Shulga, B. Neiberte, J. Brovkina, J. Ozolins, S. Reihmane
Latvian State Institute of Wood Chemistry, Riga, LV-1006

Riga Technical University, Riga, LV-1048
§
Introduction

The principles of the Circular Economy are based on
the sustainable and efficient management of wastes
and by-products because their annual volume
remarkably increases and negatively affects the
environment. On other hand, waste recovery can
provide a huge secondary resource for producing new
materials and reducing their costs. Recently, much
attention has been paid to wastewater treatment and
rational utilization of waste wood biomass formed as
sludge at woodworking enterprises as a result of
wastewater treatment, keeping in mind that the
qualitative and quantitative treatment of woodworking
wastewater allows returning the purified water into the
technological cycle, which is important from both
economic and ecological viewpoints. The production of
veneer in many countries of East Europe is
accomplished by the hydrothermal treatment of birch
wood in special open water basins. The formed
wastewater contains wood biomass in the form of
hemicelluloses, lignin’s compounds and extractives,
which are responsible for the high values of TOC, COD
and color.

AVResuIts and discussion

Waste wood biomass sludge as
a soll structuring agent

23
20

15

10

pr .
“ " Conclusions

‘4 Purpose of the Study

The aim of the study was to show the effectiveness of
the developed composite coagulants based on
polyaluminium chloride (PAC) in removing the waste
wood biomass from the wastewater and to present
perspective trends in the possible application of the
obtained biomass sludge.

Air-dried waste

Hydrothermal wood biomass

treatment of birch
roundwood in the
water basin

Coagulation with
hybrid coagulant

Pasty waste
biomass

Table 1. Efficiency of the developed coagulants

Parameters KHPAC PEI-KHPAC
Optimal dosage, mg/'L 100 80
OptimalpH 6 6
Biomassremoval. mg'L 1304 1358
Color removal, % 854 898
COD removal, % 46.7 497

Al 10ns residual, mg'L 0.063 0.032

Waste wood biomass sludge for the
improvement of wood-plastic composite

N

WPC samples

_1 |

extrusion

=

molding

U+ s + '
s ate  #B

Functionalized wood _
microparticles (sawdust, bark, Waste wood biomass
chips, wood powder, etc.) sludge

polypropylene

wastes rPP granules

W T

Waste Wood Bio- Tensile Young's Tensile‘Defnr- Bending Bending Bending De-
ihids Cositenl; % Strength, Modulus, mation, Strength, Modulus, . i
MPa MPa % MPa MPa
0 (initial dust) 209+04 6702+65 156+15 215207 1395 +255 9605
1 28.7%20.7 8498+73 121+19 31309 2140+ 289 7907
3 293+03 8805+77 110+18 334+07 2291 +269 73+06
5 324+03 950.7 6.6 95+15 371+06 2540+249 6.6=05
10 281+08 8355+9.1 119x21 31609 2196+ 29.1 77+x08

Notekidenu biomasas izmantosana

Energijas
legasanai

The performed investigations showed that the wood
wastewater biomass sludge obtained as a result of the
model wastewater treatment with the developed
coagulants can be successfully used for structuring
dusty soils, modification of clay-based coagulants as
iIn the form of a functional bio-additive for

the

well as

iImprovement  of properties of wood-plastic

composites based on recycled polymer.

4@’ " Kontaktinformacija

Dr.chem. Anrijs Verovkins, Dr.sc.ing. Sanita Vitolina, Laboratory of Lignin Chemistry,
Latvian State Institute of Wood Chemistry, Dzérbenes St. 27, Riga; sanita.vitolina@kki.lv, t. 26825988

Bhvmaterialu
razosana

Notekidenu

biomasa
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Ekologisku biokompozitu izveide no sénu micélija un-

atjaunojamiem dabas resursiem

lize Irbe, Inese Filipova, Marite Skute, Marija Tereze Dzierkale, Laura Andze

Latvijas Valsts koksnes kKimijas instituts

B

levads

Vides piesarnojums pasaules meéroga ar Pétijuma mérkis bija izstradat ekologiskus
plastmasas atkritumiem rada nepiecieSamibu biokompozitus no bazidijsénu  micélija un
attistit jaunus, ilgtspéjigus un videi draudzigus atjaunojamiem dabas resursiem — vietéjiem
materialus. Jo lauksaimniecibas un  koksnes  parstrades
v" katru gadu pasaulé sarazo vairak neka 300 M biomasas atkritumiem iepakojuma un bavniecibas

tonnu plastmasas; materialu izveidei.
v’ plastmasas piesarnojums ietekmé partikas

drosSibu, cilvéku veselibu, tirismu un klimata Micélija biokompoziti (MB) -

izmait;\as sdnes micalijs lauksaimniecibagg m:;::ij:cnr:?

: - ok RlEy | g
atkritumi s

(The International Union for Conservation of
Nature (IUCN), 2021)

7
Micélija tehnologija ir viens no perspektiviem
inovativu biomaterialu izveides virzieniem.

Micélija biokompozita (MB) izveide ir balstita uz
senes micelija augsanu lignocelulozes
substrata, ka rezultata biologiska procesa izaug
dazadas formas un izméru 3D kompoziti.

meisaimniecibas/ 4§ i y
kokapstrades
atkritumi

A & Rezultati un diskusija

MEHANISKAS IPASIBAS SILTUMVADITSPEJA, A
= Blivums Spiede Liece MB AR BERZA SKAIDAM MB AR KANEPEM
: C10 E ofM E 55 42
variants B/ env: (MPa) (MPa)  (MPa)  (MPa) 54 ¢ D1-1 415 x *C1-1
Skaidas 1 0.20 0.23 0.25 o W2 v 4 ol
Skaidas 2 0.22 O:da 0.17 &2 AD1-3 = $C1-9
, 0.03 = 51 _ D2-1 2 405 = C2-1
Skaidas 3 0.18 0.01 = i ——_— i 40 i ¥ C2-2
Kan 1 0.10 g;g 0.11 < 46 _|® 0 D2-3 - + ®C2-3
Kan 2 0.13 0‘19 0.15 48 s +D3-1 | +22;
0.11 ’ 47 -D3-2 39 = C3-
K;’;:(putu = 0 25 50 75 100 125 150 175 200 225 _p33 RS e T A D 2 e
polistirols)  0.01-0.05  0.07-0.7 0.15-0.35 LR R
References: Stikla vate - blivums 25 kg/m?, A 39 mW/m*K
Ekovate (celulozes Skiedra) - blivums 60 kg/m?, A 39 mW/*K
1 - = Kokskiedru plathes - A §0 mWIim*K
DEGAMIBA — konusa kalorlmetrua EPS (putu polistirols) - A 32 lidz 38 mW/m*K
MB Max silt. izdalisanas = = x
e oA . BIODEGRADACIJA AR KOMPOSTESANAS METODI
w/m ; e~ TN
Skaidas 1 177.7 26
Skaidas 2 1723 30
Skaidas 3 2333 25
Kan 1 140.9 19 oL
Kan 2 192.8 23 = { ;; B A
Kan 3 152.3 19 —= 3 - ™ 'y
e =R ' 100% biodegradacija 12 nedélu laika

p> Secinajumi

1. MB péc fizikalam, mehaniskam, termalam un degamibas
Ipasibam ir konkuréetspejigi ar sintetiskiem putu materialiem
un komercialiem kompozitmaterialiem.

2. MB izveidi raksturo zems energijas patérins un minimala CO,
emisija, kas ir batiski saistiba ar klimata parmainam un
siltumnicefekta gazu emisiju samazinasanu.

4’ * Kontaktinformacija

LV KKI, Celulozes laboratorija, Dr. llze Irbe, ilze.irbe@kki.lv; talr. 26410287
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Thermochemical conversion of biomass into valuable products — from

chemicals to nanostructured carbon materials

Aivars Zirin$, Galina Dobele, Kristine Meile*, Ance Plavniece, Aleksandrs Volperts
Latvian State Institute of Wood Chemistry

Introduction

Successful implementation of a
bioeconomy relies on the principles
of Dbiorefinery, when a single
feedstock is a source of a vast array
of products. Pyrolysis or the
thermochemical conversion of
biomass is a process with a long
history, but nowadays various
pyrolysis types have been developed,
which provide valuable products, and
they are up-scalable and practically
applicable in a biorefinery.

+
¢ .4 Research Objective

At the Latvian State Institute of Wood Chemistry, fast pyrolysis is
aimed at the conversion of biomass, for example, birch wood,
into liquid products, that contain such necessary chemicals as
levoglucosenone, levulinic acid, levoglucosan etc. The use of
biomass-based chemicals in the chemical industry would enable
the replacement of the currently widely used fossil resources. On
the other hand, slow pyrolysis or carbonization provides a higher
vield of bio-char. Bio-char has different potential applications. It
can be the basis of solid catalysts, adsorbents, soil enhancers, it
can be used as a filler in various materials. Currently a topical
research direction is about the use of bio-char based products in
electrochemical applications.

A & Results & Discussion

1 HO
0 5. O 2
\ OH T R HO)I\/\H/
HO O
Q OH OH

Levoglucosenone Levoglucosan

1,6-anhydro-p-D-glucofuranose Levulinic acid

OH
HO
O 6f OH . 0
OH OH W YOH
HO g
OH OH

Glucose Xylose Furfural

Acetic acid

o~ o~ OH o~
HO HO HO HO
. OH OH
| - I ?
®) O O 9]

Vanillin Syringaldehyde

Fast pyrolysis equipment at LSIWC: 1-steam
generator; 2- water preparation unit; 3-control panel;
4- steam superheater (6 kW), 5- superheater (2 kW),

6-feeding bin with stirrer; 7- thermoreactor; 8- char
cyclone; 9-condenser

Vanillic acid Syringic acid Nanostructured carbon

Some of the products obtainable from lignocellulosic
biomass in a pyrolysis-based biorefinery

levoglucosan

biomass separation/ anhydrosugar .

gasses purification side-stream MVOWS'S
/ pre-treatment . >C6 sugars
pyrolysis condensate
N £ B lignocellulose phenol carboxylic acids
C5 sugars !rlnovative carbon
furans activation/ codoping materials
acids

Birch wood-based biorefinery scheme with a vast array of products: mainly focusing on various platform chemicals
and innovative carbon materials

4 .
<< Conclusions

The proposed biorefinery approach to the thermochemical processing of the locally available birch wood or
other biomass ensures a number of valuable products. This scientific direction is multi-disciplinary, and it is a
basis for cooperation with other institutions and entrepreneurs to promote renewable resource use in the

chemical and electrochemical industry.

4’, Contact Information

* Kristine Meile

LATVIAN STATE
INSTITUTE OF
WOOD CHEMISTRY

kristine.meile@KkKki.lv
www.kKi.lv
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Processing of available annual plants to alternative

thermal insulation materials

Andris Berzins, Ramunas Tupciauskas, Gunars Pavlovics, Martins Andzs, Inese Filipova

Latvian State Institute of Wood Chemistry

P

p>

Introduction Research Objective
According to the EU climate policy, Latvia are The aim of the study was a development and
committed to reduce greenhouse gas emissions.  optimization of lignocellulosic thermal insulation
One of the important ways to implement the  materials by steam explosion (SE) processing to get
policy is to reduce the energy consumption loose-fill fiber mass with improved properties. The

required particularly for building maintenance  study evaluates the influence of varying factors such
that make up to 50% of the total amount of  as raw material moisture (10-80 %) and fraction size
industrially emitted CO2. Therefore, the thermal (10-30 mm), steam pressure (16-30 bar), temperature

insulation of buildings is a key to achieve the (200-230 °C) and processing time (0-60 s).
goal. Since the widely used mineral thermal
‘y Cutigilng e Drying
m Y fo::"iciing

insulation materials are very energy-intensive, it

is crucial to develop environmentally friendly

thermal insulation materials obtained from £ e
renewable resources with low production costs. o
Because of deforestation and a high demand of
wood the second potential and annually
available in Latvia is a lignocellulosic biomass like
wheat straw, corn stalks and reeds.

Steam
: explosion

% T Thermal
o 'q g insulation

- .
Y 4

N
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Ay‘ Results & Discussion
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SE pretreatment results to efficient defibration of all used annual plants as raw materials (RM). The increase
of RM fraction and moisture, and steam pressure decrease the bulk density of the resulting fiber mass. The
resulting bulk density tends to decrease only up to 30 s of the SE processing, then increases due to the
significant reduction of particle size and higher mass loss. The thermal conductivity (A) of developed materials
depends mostly on bulk density achieving the best values (0.042-0.045 W (m K)) at density range between
40 and 60 kg m3. The developed thermal insulation materials demonstrate properties competing with
conventional thermal insulation materials indicating that all used annual plants are suitable for application in
thermal insulation of building construction.

44 Conclusions

Lignocellulosic biomass of wheat straw, water
reed and corn stalk treated by steam explosion
under the conditions of 230 °C for 30 s and
mechanically foamed by rotating wires system
achieves significantly decreased bulk density
(17-28 kg m™), with thermal conductivity in
range of 0.042-0.045 W (m K)' and contains
mainly of cellulose (40—46%) that makes it
suitable for thermal insulation applications.

| . Corn
Wheat straw

<’ » Contact Information

E-mail: andris.berzins@kki.lv; Phone: +371 26880964
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Agnese Gailite, Latvijas augu genétisko resursu
Dainis Edgars Rungis saglabasana un izpéte

Latvijas Valsts mezzinatnes institlts “Silava”

"

Kapec Ir svarigi saglabat
genétiskos resursus?

Biologiska un ¢enétiska daudzveidiba samazinds gan  Augu genétiskie resursi ir augu genétiskais materials,
savvalas ekosisttmas, gan lauksaimnieciba, un to  Kkuru sobrid vai nakotné iespéjams izmantot partika vai
saglabasana ir svariga un nepiecieSama ilgtspéjigai, videi lauksaimnieciba un tiem ir liela loma genétiskas
draudzigai attistibai. Ap 7000 augu sugu tiek izmantotas daudzveidibas saglabdSana, ka arm zinatnes un
lauksaimnieciba, bet tikai 30 tiek uzskatitas par “pasaules selekcijas uzdevumu risinad8ana. Genétiskos resursus
barotajam”. 50% no augiem iegutas energijas pasaulé  saglaba ex situ (génu (séklu) bankas, lauka kolekcijas,
nodrosina kviesi, risi un kukuruza, vél 25% - sorgo, prosa, jn yjtro) un in situ (daba, aizsargajamajas teritorijas).
kartupeli, soja, cukurbietes, cukurniedres. Ari sugu ieksiené Gondliska resurs certre it visna no LM *Silava’
samazinas genétiska daudzveidiba, jo komerciali izmanto étruktﬂrvienTbém un  koording laukssimnieciba  un
tikai nedaudz skirnu. Genétisko resursu (GR) saglabasana g o 3 . . wie Gl
S ’ partika izmantojamo augu saglabasanu; taja ietilpst

llgtspéjiga i tos | lecies , ]O: . _ _ - -
un ilgtspéjiga izmantosana ir nepieciesama, Jo Latvijas Kultdraugu génu banka (LGB), kura glaba ar

- tiem ir vertigas Tpasibas, kuras var izmantot o e ) o I
lauksaimnieciba un selekcija gan $obrid, gan nakotné; seklam pavairojamos Latvijas augu genetiskos

4 Genétiskie resursi

 nodros$ina ilgtspéjigu lauksaimniecibu, tie ir daudzveidigi,  fesursus.
un pielagojusies vietgjiem klimatiskajiemm un augSanas
apstakliem;

« tos saglabajot tiek nodrosinata piekluve vietéji
nozimigam sugam, piemeéram, liniem, kanepem,
pelékajiem zirniem.

Augu genétisko resursu kolekcijas Latvija

A
v

Séeklu kolekcija Lauka kolekcijas
Séklu kolekcija saldétavas pie -18 °C glaba Latvijas Lauka kolekcijas atrodas:
izcelsmes skirnes, vietéjas skirnes (landraces), selekcijas » Darzkopibas instittta (auglu koki un ogulaji,
ITnijas un citu vertigu selekcijas materialu, savvala ievaktus darzeni),
paraugus (kopa vairak ka 2000 paraugu no 43 gintim 68 « Latvijas Biozinatnu un tehnologiju universitaté
sugam). Paraugi tiek aprakstiti péc deskriptoriem un tiem (arstniecibas un aromatiskie augi),
veic molekulari genétisko analizi. » AREI Priekulu pétniecibas centra (kartupeli)

Paraugu sadalijums LGB
7% 2%

7% ‘

b

graudaugi

=

47%

RIN-Global Nordic Baltic Genebanks Information System (GENBIS)

datu baze: www.nordic-baltic-genebanks.org

m cukurbietes . . - 5 -
zalaugi GR in situ saglabasana — kultiraugu savvalas
GRas:N Sradrag) radinieki (Crop Wild Relatives -CWR)

= paksaugi

= darzeni

 Nozimiga loma  genétiskds  daudzveidibas
saglabasana ar savam dabiskaja vidé saglabatajam
adaptivajam 1pasSibam, ko ietekmé abiotiskie,
biotiskie un vides faktori;

« Galvenie CWR Latvija — zalaugi, arstniecibas un
aromatiskie augi, savvalas ogas un augli;

 Tiek stradats pie prioritaro sugu saraksta
pabeigsanas, in situ iespéjamo saglabajamo vietu
atrasanas un izpétes.

DrosSibas kolekcija atrodas
Danija un kops 2021. g.
art Svalbaras globalaja
séklu glabatuveé.

=-0to - NordGen

‘< Secinajumi

Jaturpina genétisko resursu saglabasanas darbs, nodroSinot genétiskas daudzveidibas
saglabasanu ilgterming;
Jaizveido in situ saglabasanas sistéma ar iespé&ju paraugus saglabat ari ex situ kolekcijas.

<" Kontaktinformacija

www.genres.lv; www.silava.lv

agnese.qgailite@silava.lv; dainis.rungis@silava.lv; Rigas iela 111, Salaspils, Salaspils nov., LV-2169
Genétisko resursu uzturésanu un izpéti atbalsta Latvijas Republikas Zemkopibas ministrija.
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Viedas lauksaimniecibas risinajumu izstrade un ieviesana Latvijas auglkopibas nozares
konkuretspejas celsanai

Gunars Lacis, Edite Kaufmane, Sarmite Strautina

Darzkopibas instituts

> <.
levads PEtlija merkls

Auglkopiba ir paklauta virknei izaicinajumu: klimata — izstradat attelu atpaziSanas un maksliga intelekta rikus

izmainas, jauni slimibu ierosinataji un kaitékli, abelu kraupja agrinai identifikacijai un novértésanai,

sabiedribas pieprasijjums péc mazakas pesticidu — veikt datu semantisko analizi un izstradat lemumu

lietoSanas, vienlaikus nodrosinot ekonomiski izdevigu pienemsanas sistému viedajiem abelu un bumbieru

razosanu. Tie ietekmeé visus etapus — sakot no jaunu darziem,

skirnu radiSanas lidz agrotehnisko [Emumu — izstradat metodologiju un rikus augsti efektivai un

pienems$anai labakai un kvalitativakai raZzai. Sadu, precizai neinvazivai avenu un krumcidoniju razas

biezi pretrunigu uzdevumu risinasana prasa zinasanu komponentu fenotipésanai.

ietilpigus viedas auglkopibas instrumentus, dazadu
informacijas avotu izmantosanu. Selekcija ir ilgstoss
un darbietilpigs process, kas saistits ar liela apjoma
augu materiala izvertésanu. Aprakstot vizuali,
vienmeér pastav arl subjektivais faktors. Procesa
paatrinasanai un precizésanai, arvien plasak izmanto
precizas tehnologijas. Apvienojot ieprieks uzkratas
zinasanas selekcija ar modernam vértésanas un
masinmacisanas metodém, iespéjams palielinat

selekcijas procesa efektivitati, saisinot tam 11 att. Mobila
nepiecieSamo laiku. ’etome
kraupja

atpazisanai
agrinaja stadija

AV Rezultati un diskusija

3. att. Attelu
izmantosana
krumcidoniju auglu
2. att. Abolu fenotipésana -
un bumbieru krumcidoniju
kraupja fotografésanaar 3D
ontologija kameru

— lzveidota mobila talruna aplikacija abelu kraupja agrinai atpazisanai un slimibas attistibas pakapes novértésanai,
izmantojot RGB attélosanu un uz masinmacisanos balstitu datu analizi, ko var pielietot jebkurs nespecialists (1. att.).
lzstradatais riks tiks integrets dronu sistéma automatizétam darza monitoringam

— lzstradata semantiska ontologija (2. att.), lai strukturétu informaciju par abelu un bumbieru kraupi, augu izturibas
géniem un vides datiem. Ta lava maksligajam intelektam veikt so datu analizi un integret ekspertu sistema.

— Zinatniskiem  nolukiem izveidotas anotétas  attélu kopas  masinmacisanas  risinajumu  izstradei
(https://www.kaggle.com/projectlzp201910094/applescabfds,
https://www.kaggle.com/projectlzp201910094/applescablds).

— Pamatojoties uz RGB un 3D attélveidosanu (3. att.), izstradats DNN Yolo5 algoritma modelis avenu un krumcidoniju
auglu identifikacijai, razas elementu fenotipésanai, precizéjot un vienkarsojot selekcijas procesu.

— Krumcidonijam un aveném izstradati masSinmacisanas algoritmi neinvazivai fenotipésanai, veikta attélveidosanas
metozu un datu analize (4. att.).

-4 Secinajumi

— Automatizéta un agrina slimibu identifikacija uzlabo
augu aizsardzibas pasakumu efektivitati augludarzos
un samazina pesticidu lietosanu

— Viedo darzu riki sniedz atbalstu audzétaju lemumu
pienemsanai, izmantojot visu ieguto zinasanu
kopumu

— Viedie risinajumi palielina selekcijas procesa |
efektivitati, saisinot tam nepiecieSamo laiku un 4. att. Krimcidoniju un avenu attélu detektésanas rezultati,

mazinot darbaspéeka patéerinu kas ieguti ar apmacitu YOLOVVS detektoru
’ - _ _ .. Finanséjums: 1zp-2019/1-0094  * wau™h - : FLPP
<O’ Kontaktinfo rmacija zp-2020/1-0353 Iﬂ-i!,'jq. e o
o N = LIETISKO PETIJUMU
Grauduiela 1, Dobele, Dobeles novads, LV-3701 2p-2021/1-0134 ' I-.I'-F ®  PROJEKTI

e-pasts: gunars.lacis@lbtu.lv
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Long-term effect of organic soil drainage on soil carbon stock and
greenhouse gas emissions in old-growth Scots pine forests

Valters Samariks, Laura Kénina, Aris Jansons

Latvian State Forest Research Institute “Silava”

_ § Introduction

Forest trees and soils are the largest carbon pools in the forest ecosystems. Carbon storage capacity Iin
forests is dependent on soil and site type, tree species composition, management practices and occurrence of
natural disturbances. Therefore, forest management practices (especially drainage) are crucial to improve
carbon storage in these pools and to mitigate climate change, thereby achieving the European Union's climate
neutrality goals. Recent studies have focused on various aspects of forest carbon storage and greenhouse
gas (GHG) emissions from mineral soils. However, information regarding the long-term effects of drainage on
soil GHG fluxes from old-growth forests on organic soils is currently lacking.

‘4 Research Objective

The aim of the study is to evaluate differences of soil carbon stock and the dynamics of carbon dioxide (CO,)
and methane (CH,) fluxes in hemiboreal old-growth (130-180 years) Scots pine stands on organic soils with
contrasting groundwater levels.

Av Results & Discussion

Average soil C, g/kg =~ # Average soil density , kg/m?

600.0

Long-term effect of drainage resulted in slightly higher
soill carbon stock in drained sites compared to not
drained sites, 534 + 11.4 C g kg', and 499 £ 29.2C g
kg', however differences were insignificant.
Moreover, significant differences were observed Iin
average soil density in drained and not drained sites,

156.6 + 15.1 kg m2and 100 + 6.4 kg m3, respectively.
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The season’s average CO, flux in low and high GWL class sites were 0.18 £ 0.018 mg m2s' (average £ 95%
confidence interval) and 0.17 £ 0.015 mg mZ2 s1, respectively. Furthermore, a close significant relationship
was observed between the total CO, flux and soil temperature (R?2 = 0.60). The annual (measurement
season) average CH, flux in low GWL class was -6.1e-07 £ 9.43e-08 mg m2s-1, but in high GWL class 1.67e-
07 £ 1.5e-07 mg m2 s', and the difference was statistically significant (p < 0.007). The dynamics of CH,
emissions are largely driven by groundwater fluctuations.

4 Conclusions

« Soil is a relatively stable carbon pool with minor fluctuations. In the long term, the establishment of drainage
systems in peat soils contributes to an increase in the amount of carbon.

« CO2 emissions are seasonal and closely related to soil temperature, however differences between drained
and undrained sites are tiny.

« Drainage systems and their effects on groundwater levels can ensure CH4 uptake throughout the growing
season, thus positively contributing to climate change mitigation (climate neutrality).

4» » Contact Information

Valters Samariks
valters.samariks@silava.lv
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E‘é:‘i‘?::&?:??ﬁ European Regional Development Fund project "Development of a decision support tool integrating information
from old-growth semi-natural forest for more comprehensive estimates of carbon balance” No. 1.1.1.1/19/A/130
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Agronomic Assessment of Flax Advanced Breeding Lines as Potential New

Varieties

Inga Morozova', Isaak Rashal? Veneranda Stramkale’

'Institute of Agricultural Resources and Economics
Institute of Biology, University of Latvia

Introduction

<
Research Objective

Currently, 18 promising fibre flax lines and standard
variety ‘Vilani’ were evaluated for agronomically
important traits. All studied genotypes were created by
hybridisation with old varieties of the Latvian origin
suitable for growing in the Latvian conditions which
were repatriated from gene banks abroad (from
Germany, Russia, Swedish).

Flax is a green resource for the planet and
biodiversity. A European agroresources of exemplary
sobriety, flax is eco-friendly, multipurpose crop and
grown without waste, or GMOs and with very few
input. The_fibres are intended for textile, decoration
and composite materials (bicycles, skateboards,
surfboards, etc.). The seeds are used for resowing or
for the production of oil, biosourced solvents and
the shives, the woody part of the plant, are used in
various field: energy, constructions, gardening,
animal litter, plastic processing, etc.

Since 1992, researchers in Latvia, has actively
engaged in research on flax fibre, oil and genetic
resources, as well as repatriation, propagation, § 7 (o y
research, preservation and maintenance of a flax (IS AI)* =
collection. The aim of the Latvian flax breeding SRS ORRY & Soceae
study was creating most promising lines for fibre flax ~— Swmsy BS& [ | ||
breeding in the sustainable agro-ecosystems.
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Figure 1. Some products from biocomposite materials of flax

Av Results & Discussion

More than 10 years are required to provide a = 0 N 1-1
genetically fixed variety and for its proper < 68 o
multiplication. 2 66 L26-2
The 50% of flax lines have highest technical plant ; 64 | | 7-4 LT 3364-1
height in comparison with the standard variety ‘ST 2 52 T 3;2
Vilani. (Fig. 2). The flax line ‘N1-1 showed highest T a0 Kg-10g & 11-1
technical plant height and stem vyield during both = T31-61 0aA L
: ) : : < 58 _ e
years in comparison with the standard variety. S ST Vilani
= 56
300 350 400 450 500 onl
Stem vyield, g m~
< 4 5 Figure 2. Average tehnical plant height to stem yield of flax lines from
COI"IC' usions 2021 to 2022

In Latvian climatic condition identified most perspective the flax lines ‘N1-1°, 'L26-1" with medium length
vegetation period, highest of the stem yield and significant (p<0.05) higher plant technical height in
comparison with the standard variety ‘ST Vilani’ at field experiment from 2021 to 2022.
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__Figure 3. Flax line ‘N 1-1'in the field trails

" Contact Information

Zinatnes Str. 2, Priekuli, Priekuli parish, Cesis municipality, Latvia, inga.morozova@arei.lv
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Introduction

<
Research Objective

Currently, 18 promising fibre flax lines and standard
variety ‘Vilani’ were evaluated for agronomically
important traits. All studied genotypes were created by
hybridisation with old varieties of the Latvian origin
suitable for growing in the Latvian conditions which
were repatriated from gene banks abroad (from
Germany, Russia, Swedish).

Flax is a green resource for the planet and
biodiversity. A European agroresources of exemplary
sobriety, flax is eco-friendly, multipurpose crop and
grown without waste, or GMOs and with very few
input. The_fibres are intended for textile, decoration
and composite materials (bicycles, skateboards,
surfboards, etc.). The seeds are used for resowing or
for the production of oil, biosourced solvents and | u
the shives, the woody part of the plant, are used in — Y |
various field: energy, constructions, gardening, T =
animal litter, plastic processing, etc.
Since 1992, researchers in Latvia, has actively
engaged in research on flax fibre, oil and genetic
resources, as well as repatriation, propagation,
research, preservation and maintenance of a flax (SIS} _
collection. The aim of the Latvian flax breeding  SNQNSERINY 2 Soret
study was creating most promising lines for fibre flax ~ SStss K@ 1 | e o
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In Latvian climatic condition identified most perspective the flax lines ‘N1-1", ‘L26-1" with medium length
vegetation period, highest of the stem yield and significant (p<0.05) higher plant technical height in
comparison with the standard variety ‘ST Vilani’ at field experiment from 2021 to 2022.

igure 3. Flax line ‘N 1-1 in the field trails

4? » Contact Information

Zinatnes Str. 2, Priekuli, Priekuli parish, Cesis municipality, Latvia, inga.morozova@arei.lv

o
S

Institute of
Agricultural Resources
and Economics



E Pasaules latviesu

zinatnieku kongress

E. Kaufmane, S. Strautina,

L. Ikase, G. Lacis, |.Gravite,

D Feldmane Latvijas auglaugu selekcijas jaunakie sasniegumi

un izaicinajumi: no klasiskas krustosanas lidz
Darzkopibas institits biotehnologisko metozu pielietojumam

levads ’_'4 Petijuma merkis
Auglaugu selekcija Latvija veikta kops 1950to leglt un izdalit Latvijas un Ziemeleiropas apstakliem
gadu beigam. Raditas vairak neka 70 auglaugu piemérotas skirnes, kuras apvienotas sekojosas
Skirnes, t.sk. pirmas krdmcidoniju ka auglauga  Tpasibas:, augsta auglu kvalitate, dazads lietoSanas

Skirnes ES un pasaulé. DI ir auglaugu selekcijas laiks un veids, uzlabots biokimiskais sastavs; augsts
centrs Latvija, tur izveidotas Skirnes registrétas art ~ agroekologiskais plastiskums, labi un regulari

Belgija, Zviedrija, Lietuva, lgaunija; licences ligumi razojoss, viegli kopjams koks vai krims; noturiga
noslégti ar vairaku Eiropas valstu kokaudzétavam. kompleksa izturiba pret nozimigajam slimibam un
Latvijas VAAD registra ir 40 Latvija selekcionétas kaitekliem.

auglaugu Skirnes, iesniegtas registracijai vél 18.
1dz sSim valsts finansiali atbalstijusi abelu,
krumcidoniju, avenu un upenu selekciju.
lerobezotos apjomos stradats ari aprikozu, plumju,
saldo kirsu un bumbieru selekcija.

Krimcidonija ‘Janis’ Plime ‘Zane’

Upene ‘Karina’ Avene ’Alise’

Saldais kirsis ‘Inara’

Lai strauju klimata izmainu del selekcionétu ekologiski plastiskas Skirnes ar augstu pielagoSanas spéju
audzesanas apstakliem un rezistenci pret jauniem patogéniem vai esoso patogénu populacijam,
nepieciesamas precizas zinasanas par attiecigo pazimju iedzimtibu. Lai izprastu augu rezistences
mehanismus, Darzkopibas instituta veikta tadu pazimju izpéte ka abelu izturiba pret kraupi; bumbieru
Izturiba pret bumbieru-kadiku rdsu; upenu izturiba pret pumpurércém; avenu RBDV virusu. Lai satsinatu
selekcijas procesu, kas auglaugiem aiznem 20-25 gadus, un uzlabotu ta efektivitati, institita veiksmigi tiek
Izmantoti molekularie markieri. Turpinas art tradicionala selekcija, veicot krustojumus un hibridu
izvértésanu siltumnica un lauka apstaklos. Salcietibas izvértéSanai papildus tiek veikta saldéSana
laboratorijas apstaklos. Ziedu biologijas izpéte tiek veikta ar mérki noteikt pasSauglibu vai piemérotakos
apputeksnétajus. Turpinas selekcija agronomisko 1pasibu un auglu kvalitates uzlaboSanai.

‘4 Secinajumi

« Latvija iespejams selekcionét konkurétspéjigas auglu koku
un ogulaju skirnes, kuru galvenais audzeésanas areals bus
Ziemeleiropa.

* Pielietojot modernas selekcijas metodes ka rezistences
génu piramidésana noturigai slimibizturibai un homozigotu
rezistences génu neséju identifikacija, pielietojot
molekularos markierus, iespéjams butiski sailsinat jaunu
skirnu izveides laiku un iegut noturigaku rezultatu.

’ . B N | | Aprio ‘Boriss’
<" Kontaktinformacija

Auglu koku un ogulaju selekcija atbalstita no

edite.kaufmane@Ibtu.lv; www.darzkopibasinstituts.lv Zembkopibas: minisinjas Inanselas programinas

DARZ
KOPIBAS
INSTITUTS
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Climate change mitigation potential of agroforestry systems in
agricultural land with mineral and organic soils in Latvia

Andis Bardulis, Dana Purvina, Aldis Butlers, Arta Bardule,
Sandra Salkovska, Kristaps Makovskis, Andis Lazdins, Dagnija Lazdina

Latvian State Forest Research Institute "Silava”

»

Introduction

p>

Research Objective

« Tree introduction in agricultural land by establishing « The main objectives of the study are to elaborate:
agroforestry systems can significantly contribute to * Parametric models for accounting of GHG emissions
the reduction of greenhouse gas (GHG) emissions and and CO, removals in selected agroforestry systems
increase of carbon dioxide (CO,) removals. An (agrisilvicultural systems) established in agricultural
increasing number of studies provides description of areas with mineral and organic soils;

environmental, climate change mitigation, and * Updated growth & yield model for calculation of
economic benefits of agroforestry systems - an carbon stock changes in living biomass;

ancient type of land management implemented * Updated EPIM tool for National GHG inventory for
historically also in the Baltic Sea region (eg. calculation of GHG fluxes and carbon stock changes
shelterbelts, windbreaks, hedges, wood pasture). in agroforestry systems;

Nevertheless, in Latvia there is a lack of definitions of * Tool for system analysis of productivity, cost and
agroforestry systems in national legislation, a lack of GHG footprint of mechanized management of
information for land owners and policy makers as well different agroforestry systems;

as general support systems. * Recommendations for climate change mitigation
The general aim of this study was to contribute to the targeted management of agroforestry systems.

implementation of national and European Union GHG
reduction targets by improving the ability to evaluate
the climate change mitigation potential of
agroforestry systems established in cropland and
grassland.

Ay‘ Results & Discussion
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« Soil-to-atmosphere €O, fluxes (sum of « Soil-to-atmosphere CO, fluxes (sum of « Comparison of growth of different tree species (dry above-
heterotrophic and autotrophic respiration) heterotrophic and autotrophic  respiration) ground biomass of individual trees) in agroforestry systems
depending on soil temperature in deciduous tree depending on groundwater level and dose of wood with mineral soil {(agricultural land).
based agroforestry systemns with mineral soil. ash fertilizer in juvenile Scots pine based

agroforestry systems with organic soil.

Bardulis A, Ivanovs |, Bardule A, Lazdina D, Purvina D., Butlers A, Lazdins A. 2022, Assessment of agricultural areas suitable for agroforestry in Latvia. Land, 11(10), 1873;
https://doi.org/10.3390/land11101873

Bardulis A, Purvina D., Makovskis K., Bardule A, Lazdina D. 2023. Soil-to-atmosphere GHG fluxes in hemiboreal deciduous tree and willow coppice based agroforestry systems with
mineral soil. Land, 12, 715; https://doi.org/10.3390/land12030715

Bardulis A., Purvina D, Bardule A, Lazdins A. 2023. Potential role of tree introduction in agricultural land to reduce greenhouse gas emissions. In: Proceedings of the 22nd
International Scientific Conference "Engineering for Rural Development”, Jelgava, Latvia,24-26 May 2023. |Jelgava: LULST, p. 196-203; https://doi.org/10.22616/ERDev.2023.22.TF038

44 Conclusions

« Establishment of agroforestry systems (tree introduction in agricultural
land) can contribute significantly to reaching climate change mitigation aims
set for Latvia (specificallyf or the Land Use, Land-Use Change and
Forestry sector).

« The total area of low-value agricultural land parcels in Latvia where
agroforestry could provide a solution for more effective land management
was estimated to be 351.5 kha (including 306.6 kha of area without sub-
surface drainage systems) with total potential to sequester 966.6 kt C yr".

<’ > Co ntaCt I nform atlon This study was funded by the ERDF’s post-doctoral research project ‘Evaluation of

climate change mitigation potential of agroforestry systems with mineral and

Andis Bardulis, Dagnija Lazdina organic soils’ [Klimatu izmaipu mazinasanas potenciala izpete agro-
Latvian State Forest Research Institute "Silava” mezsaimniecibas sistemas ar organiskam augsném un mineralaugsnem] (No.
andis.bardulis@silava.lv, dagnija.lazdina@silava.lv 1.1.1.2/VIAA/4/20/684).
{""y NACIONALAIS » - EIROPAS SAVIENIBA
L 2 - — T b ATTISTIBAS Eiropas Redionalas
" g : v ; i, PLANS 2020 ﬂ attisitibas fonds
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Jauni risinajumi Eiropas zala kursa ietvaros Latvijas augsnu klasifikacija

un kartesana
O. Nikodemus, A. Karklins, |. Kukuls, R. Kasparinskis, |. Vinogradovs, A. Avotins, B. Dirnéna,

K. Afanasjeva, A. Anufrijevs

Latvijas Universitate, Latvijas Biozinatnu un Tehnologiju universitate

” levads

Klimata parmainu mazinasanai un vienlaicigi partikas
produktu razosanas kapinasanai nepieciesama kvalitativa un
starptautiski harmonizéta augsnes informacija. Lidz Sim
Latvijia pielietotds augsnu izpétes metodes, rezultatu
interpretacija, augsnu grupésana un augsnes informacijas
uzkrasana neatbilst standartiem, kadus muasdienas lieto
Eiropas Savieniba un arpus tas lauksaimniecibas resursu,
razosanas potenciala un efektivitates, ka ari vides risku

Wrou B -

Latvijas LIZ augsnem ir novecojusi ne tikai metodikas
neatbilstibas dél, bet arl tapéc, ka daudzas augsnes 1pasibas
Ir batiski mainijusas.
Informacijas ieguves, interpretacijas shema
Talizpétes materialu

un vesturisko karsu
analize

!

|zpéte uz lauka un
laboratorija

!

Augsnu klasifikacija:
Latvijas, starptautiska

!

— S
Petijuma merkis

Projekta “ligtspéjigas augsnes resursu parvaldibas
uzlabosana lauksaimnieciba” (E2SOILAGRI) ietvaros ir
paredzeéts izveidot un praksé aprobet atjaunotu Latvijas
augsnu inventarizacijas un klasifikacijas sistému, kas
nodroSinatu sasaisti starp vésturisko informacijas
Kopumu un pasreiz starptautiski lietoto Pasaules
augsnu klasifikacijas sistemu (WRB 2022), ka art dotu
lespéju Inventarizét ta saukto organisko augsnu
izplatibu, kas nepiecieSama SEG (siltumnicu efektu
VeICINoSOo gazu) emisiju aprekinasanai no
lauksaimnieciba izmantojamam.

Informacijas apstrade,
uzglabasana, izmantosana

1

Augsnes kartéSanas
vienibu identifikacija

!

Augsnes konturu
prieksSizpéte

Augsnes Tpasibu
identifikacija

=

Taksoni, to
salidzingjums

Datu kratuve, tematisko karsSu
u.c. produktu veidoSana

Augsnu karsu
veidoSana

-

-

< Rezultati un diskusija
1. sniedz objektivu informaciju par augsni;
2. nodrosina nacionalas uz starptautiskas vajadzibas;
3. harmoniski apvieno ieprieks uzkrato informaciju
ar jaunieguto.

Karsu precizitates uzlabosanai, tika izmantota digitala
augsnes kartésana, kas balstita uz talizpétes datiem,
izmantojot ekogeografisko mainigo kopu statistisko
analizi un masinmacisanos. Ekogeografisko mainigo
izveidé tika izmantoti spektralie Sentinel-2 dati un to
indeksi (NDVI, NDWI, EVI, SAVI u.c.) Sentinel-1 SAR
dati un LIDAR datu produkti.

Modeléta kadraugsnu nepartraukta

Apziméjun
Apzimé&jumi B veiznu glejota augsn
B veicnu podzolaugsne B veianu virsaj glejota augsne Trodaini kiidraind glejaugsne B velznu podzolita glejota augsne
il Lesivéta podzolaugsne Tridaina virséji glejola augsne Koluviala augsne - Valénu podzoldd virsdii glejold augsne

Velénu pseidopodzolaugsne - Kidraina virséji ghejota augsne - Tridaina uznesumu augsne

Erodétd pseidopodzolaugsne - Kiidraind glejaugsne - Tridaini kiidraind kidraugsne [ Vaj erodétd veldnu podzolEta augsne

Jauna sastadita augsnes karte

A 4

Vésturiska augsnu karte

vV Secinajumi

Projekta rezultatti dod Iespeju veikt Latvijas
lauksaimniecibas zemju augsnu kartésanu, kas
nodroSinatu starptautiskas un valsts institlcijas ar
kvalitativu informaciju par Latvijas augsném un to lomu
SEG emitéSsana, ka ari nodrosinas zemes

apsaimniekotajus ar aktualizétu informaciju, kas
nepieciesama zemes ilgtspéjigai apsaimniekosanai.
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Modeléta ktudraugsnu binarizéta
izplatibas skala

izplatibas skala

|lzmantojot jauno Latvijas augsnes klasifikaciju un
kartéSanas  metodologiskos  risindgjumus  més
legUustam precizaku informaciju par augsnes taksonu
telpisko izplatibu, to TpasSibam, augsnes degradaciju,
kuru ir iespéjams izmantot zemes izmantoSanas
politikas izstradasana, lauksaimniecibas zemju
apsaimniekosana un starptautiska datu apmaina.
Attélos augsnes kartes fragmenti no Vidzemes
augstienes.

<" Kontaktinformacija

Olgerts Nikodemus
E-pasts: olgerts.nikodemus@Iu.lv

Norway
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Liga Radina, Andina Sprince,
Leonids Pakrastins, 3D Printed Foamed Geopolymer for Building

Rihards Gailitis, Gita Sakale Technology Applications

Riga Technical University
Faculty of Civil Engineering
Institute of Structural Engineering ES RTD/2022/8ES

Introduction . " Research Objective

Additive manufacturing is a rapidly developing The main objective is the development of foamed ceramic
iIndustrial sector and potentially disruptive technology. It  materials for additive manufacturing — 3D printing technology.
can provide new horizons in the construction sector, It will focus on GPs, HGPs composites dedicated to the
especially in terms of geometrical flexibility, reduction building and construction material industry, and other special

of labor costs, improvement of efficiency and safety, applications, especially as an insulator.
construction in harsh environments, and sustainability. - o

This research Is an answer to new challenges such as
resource-saving and energy efficiency, and
sustainability compared to subtractive technologies.
The main challenge is designing zero-waste
technology for 3D printing and using waste products,
such as clay bricks, aerated concrete, etc., as raw
materials. The research is focused on developing
foamed ceramic materials for additive manufacturing —
3D printing technology, especially geopolymer and
hybrid geopolymer composites with customized
properties for additive manufacturing used as
insolation. The expected result of the project is to
design a new class of materials with high thermal
properties and, at the same time, non-inflammable
materials (heat-resistant materials and thermal
barriers).

AV Results & Discussion
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As part of the research, cement composites and geopolymers were developed, the production of which used
various waste products such as clay bricks, fly ash, burnt oil shale ash, autoclaved aerated concrete, etc.
The samples were tested in long-term compression, tension and three-point bending, determining creep
deformations, as well as parallel determined drying shrinkage deformations, compressive strength, water
absorption, XRD, XRF, SEM tests of the samples, optimal curing conditions and alkali molarity, were
performed. Please see publications for detailed information on other experimental tests and their results
(Scopus ID: 55359789500; 57211205458).

"4 Conclusions

* Printed specimens that have had load applied in * The successful use of construction and demolition waste in
the same way as the layers are shown to show geopolymer and cement composites was experimentally
28.3% fewer creep strains. confirmed, reaching a high strength of up to 80 MPa.

* Printed specimens are more prone to creep, as * The use of clay brick waste together with ground granulated
printed specimens' specific creep value 1s 32.8% blast furnace slag allows the use of ambient curing
higher on average than cast specimens. temperature, obtaining samples with sufficiently high

* Increasing alkali solution molarity increases strength but a longer setting time.
compressive strength values but, at the same time, * Shrinkage strains are the same for printed and cast
decreases the setting time of mixed. specimens.

‘p > Contact Information

Researcher M.sc.ing. Liga Radina
liga.radina@rtu.lv
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New “Baltic green” fiberconcrete as a
S.Upnere, A.Macanovskis, K.R.Kannathasan, O.Kononova,

U. H. Vavaliya Riga Technical University, Latvia solution for radiation shielding and

LNovakova, E. Gjerlew Arctic University of Norway, Norway

R.Motlep, V.Gulik University of Tartu, Estonia h dZd rd OusS was te mMdana g eme nt

M.Vaisnoras, A.Kaliatka, J.Cesniené Lithuanian Energy Institute, Lithuania

» P
Introduction <« " Research Objective

B10

Long time Estonian oil shale burning for obtaining energy, - Promoting the circular economy, to use oil shale ash (OSA) - an
generated millions tons of ashes collected at landfills. How industrial waste product generated m energy production in Estonia
effective OIL SHALE ASH (OSA) 1s possible to use as the as an additive to cement i «Baltic green» concrete production.
admixture, partially replacing cement in the concrete and - Improving the mechanical properties of concrete to use short
fiberconcrete? Chemical, granulometric and mechanical fibers.

properties mvestigation are realizing by team from Latvia, - Increasing the ability of fiberconcrete to shield neutrons to use
Estonia, Lithuania and Norway. Was obtamed, replacing short Basalt — Boron (BB) and composite fibers (with boron oxide).
cement by OSA (1%-5%) concrete strength 1s increasing - To justify that fiberconcrete with BB fibers protects against
then till 35% strength properties are stable or slightly radioactive radiation. BB fabrication

decreasing. Schwenk Eco-cement was used. At the same
time rapidly decrease concrete workability. Obtamed
concretes were used in combination with short basalt and

BASALT-BORON fibers creating specialized
fiberconcretes aimed to 1solate hazardous waste in the Baltic
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and Nordic countries, including radioactive waste (directly s e e — = e —
related to demountable nuclear power stations and SEN N M | XD i ““5% A@
radioactive waste coming from medical equipment) to toxic " Tuad Fly ash may be V siliceous K7
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substances from industry. In the framework of realized y

experimental program hundreds of samples were fabricated
and tested. Created numerical models covered fracture
process simulation in such composites as well as radioactive ;

.. . . . https /fww . alamy.com (EN 197_1)
radiation shielding process by novel materials. -

A £ Results & Discussion
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experiment storage (Ilgnalina)
Two types of OSA from Estonia were used. OSA1- Eesti Thermal Power Plant, Circulating Fluidized Bed Combustion ash from Electrostatic Precipitator and

OSA2- Auvere Thermal Power Plant, Electrostatic Precipitator ash. OSA mine at Auvere (Estonia) was visited by project team. Four basic concrete mixes -
low, middle, middle and high strength concretes were elaborated. In every mix cement was replaced by OSA1 and OSA2 in concentrations 0%, 10%, 15%,
20%, 25%, 30%, 35%, 55%. Short Basalt-Boron 6mm and 24mm long as well as composite 24mm long fibers were added 1n three concentrations. Non —
commercial fibers were produced in Ukraine and delivered to Riga. More than 1400 samples were fabricated and tested. Samples were tested after maturing
28 and 90 days. Mixes rheology was measured using Abrams cone. Compressive and bending (FPBT) strength of fiberconcretes were experimentally obtained.
Chemical analysis of fabricated fiberconcretes was done using SEM, EDS, EDX, XRD, XRD-Rietveld refinement analysis, TG analysis. fibers Boundary
fiber-matrix was investigated. Leaching tests were performed. Neutron shielding modeling was done using software based on Monte-Carlo approach. Detailed
radioactive waste analysis was done. Project participants visited Ignalina NPP in Lithuania. Neutron shielding experiments will be performed and
recommendations will be elaborated.

<4 conclusions

* New iInnovative «Baltic green» fiberconcrete 1is
fabricated. The use of basalt-boron fibers and
composite basalt-epoxy-boron oxide acid fibers is
increasing material’s ability to shield neutron

radiation.

* The addition of oil shale ash increases the density of EFE=SS"_aneias | .= L9575y
the concrete, forming the barrier for migration and [R—g} 1 e e
leaching of hazardous materials (incl. radioactive @S < '
waste).
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Introduction

Long time Estonian oil shale burning for obtaining energy,
generated millions tons of ashes collected at landfills. How
effective OIL SHALE ASH (OSA) is possible to use as the
admixture, partially replacing cement in the concrete and
fiberconcrete? Chemical, granulometric and mechanical
properties investigation are realizing by team from Latvia,
Estonia, Lithuania and Norway. Was obtained, replacing
cement by OSA (1%-5%) concrete strength is increasing
then till 35% strength properties are stable or slightly
decreasing. Schwenk Eco-cement was used. At the same
time rapidly decrease concrete workability. Obtained
concretes were used in combination with short basalt and
BASALT-BORON fibers creating specialized
fiberconcretes aimed to isolate hazardous waste in the Baltic
and Nordic countries, including radioactive waste (directly
related to demountable nuclear power stations and
radioactive waste coming from medical equipment) to toxic
substances from industry. In the framework of realized
experimental program hundreds of samples were fabricated
and tested. Created numerical models covered fracture
process simulation i such composites as well as radioactive
radiation shielding process by novel materials.

‘v Results & Discussion
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New “Baltic green” fiberconcrete as a
solution for radiation shielding and
hazardous waste management

B10

<
4 Research Objective

- Promoting the circular economy, to use oil shale ash (OSA) - an

industrial waste product generated in energy production in Estonia

as an additive to cement in «Baltic green» concrete production.

- Improving the mechanical properties of concrete to use short

fibers.

- Increasing the ability of fiberconcrete to shield neutrons to use

short Basalt — Boron (BB) and composite fibers (with boron oxide).
To justify that fiberconcrete with BB fibers protects against

radioactive radiation. BB fabrication.
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https ://Avww . alamy.com
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Radiation shielding Radioactive waste
experiment storage (Ignalina)

Two types of OSA from Estonia were used. OSA1- Eesti Thermal Power Plant, Circulating Fluidized Bed Combustion ash from Electrostatic Precipitator and
OSA2- Auvere Thermal Power Plant, Electrostatic Precipitator ash. OSA mine at Auvere (Estonia) was visited by project team. Four basic concrete mixes -
low, middle, middle and high strength concretes were elaborated. In every mix cement was replaced by OSAI and OSA2 in concentrations 0%, 10%, 15%,
20%, 25%, 30%, 35%, 55%. Short Basalt-Boron 6mm and 24mm long as well as composite 24mm long fibers were added 1n three concentrations. Non —
commercial fibers were produced in Ukraine and delivered to Riga. More than 1400 samples were fabricated and tested. Samples were tested after maturing
28 and 90 days. Mixes rheology was measured using Abrams cone. Compressive and bending (FPBT) strength of fiberconcretes were experimentally obtained.
Chemical analysis of fabricated fiberconcretes was done using SEM, EDS, EDX, XRD, XRD-Rietveld refinement analysis, TG analysis. fibers Boundary
fiber-matrix was investigated. Leaching tests were performed. Neutron shielding modeling was done using software based on Monte-Carlo approach. Detailed
radioactive waste analysis was done. Project participants visited Ignalina NPP in Lithuania. Neutron shielding experiments will be performed and
recommendations will be elaborated.

«¥ Conclusions
* New innovative «Baltic green» fiberconcrete is
fabricated. The use of basalt-boron fibers and
composite basalt-epoxy-boron oxide acid fibers is
increasing material’s ability to shield neutron
radiation.

The addition of oil shale ash increases the density of
the concrete, forming the barrier for migration and
leaching of hazardous materials (incl. radioactive
waste).

"EETN

"EFE
.-__-I ; !

[ty
=
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Viedas tehnologijas darzkopiba
Iga Lepse, Edgars Rubauskis

Darzkopibas instituts

levads
Viedas tehnologijas un digitalie risinajumi ienem
arvien nozimigaku vietu modemnaja darzkopiba. | j jeviestu digitalos rikus praktiskaja darzkopiba un
Ta ka darzkopiba Ir resursu ietiipiga nozare, pielzgotu to iespéjas Latvijas agrotehnologiskajiem
viedo riku un tehnologiju lietoSana nozimigi apstakliem, Darzkopibas institGta sadarbiba ar

palielina tas rentabilitati. Izmantojot datos balstitu | 5irakam zemnieku saimniecibam tiek Tstenoti divi

informaciju, tiek mazinata augu aizsardzibas  (Horizon 2020» finanséti projekti - Smart agriculture
lidzeklu un augu meéslojuma lietojuma negativa f5r  innovative vegetable  crop  protection

letekme uz vidi. Meteorologisko datu un sensoru  (SMARTPROTECT) un Agricultural Interoperability
sniegtas iespéjas aizvien biezak izmanto ,n4 Analysis System (ATLAS).

|Emuma atbalstu sistémas, sasniedzot
meérktiecigakus rezultatus kaitigo organismu
lerobezosana. Arl atra un preciza
meteorologisko datu apstrade un interpretacija,
lietotajam draudziga forma un savietojuma ar
attiecigam iericém, nodrosina iespéju veikt
efektivaku aizsardzibu pret salnam vai krusu.
Datos balstita informacija sniedz objektivu
prieksSstatu arT par apidenosanas vajadzibu.

- z —_ [ b S )
AGRICULTURAL INTERDPERABILITY
AND ANALYSIS SYSTEM

A & Rezultati un diskusija

| 2021

z/s Eglaji

Jlis

Polin, {kritiskd robeda

Darza apadeno$anas nepieciefamibas aprakins, balstoties uz realo meteorolodisko datu analizi Viedais slazds kapostu lauka un algoritma apstradats slazda attéls, atpazistot kapostu cekulkodes (Piuteila xyiostelia)imago

Viedie kaitigo kukainu slazdi, kas ir viens no Sobrid efektivakajiem un salidzinosi vieglak ievieSamajiem
risingjumiem, sniedz atru un precizu informaciju par nepiecieSamibu veikt augu aizsardzibas lidzeklu
smidzingjumu, kas nozimigi samazina augu aizsardzibas lidzeklu lietojumu un palielina to efektivitati,
tadejadi mazinot kaitigo ietekmi uz vidi un pateréetajiem, ka art mazinot audzesanas izmaksas.
Automatiskajas meteostacijas iegltos datos un piemérotos modelos balstita informacija sniedz objektivu
prieksstatu art par apudenosanas vajadzibu darzaugu stadijumos. Pamatota un laikus veikta aptdenosana
nodroSina augstu razibas potencialu, veicinot resursu t.sk. Gdens efektivu un lietderigu izmantosanu.

44 Secinajumi

Projektu rezultata ieviesti un demonstréeti
vairaki viedie risinajumi praktiskaja darzkopiba,
ka art sadarbiba ar konsorcija partneriem
stradats pie algoritmu precizésanas, platformu
izveides, kas nodrosinatu atsevisku sistemu,
riku, prognozésanas ieriCu savietojamibu un
darbibu.

Burkanu musas (Fsilfa rosae) slazds, algoritma izstrades etaps SMARTPROTECT projekta ietvaros

4’ Kontaktinformacija

Liga Lepse: liga.lepse@llu.lv; Edgars Rubauskis: edgars.rubauskis@llu.lv
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Wood coatings for healthcare facilities

S
Introduction

More intensive use of wood as a substitute for
non-renewable resources and materials can
support society on its way to a climate-neutral
economy. A number of studies examining
various interior materials have demonstrated
that wood has a positive effect on the indoor
environment by mitigating humidity fluctuations
and promoting people’s well-being through

Dace Cirule ', Errj Sansonetti ', Bruno Andersons ', Maris Valdmanis 2

Latvian State Institute of Wood Chemistry, 2Ltd “lecavnieks & Co”

<
_ < Research Objective

The aim of the study is to develop non-film-forming
wood coatings that are based on linseed oil with
targeted additives and meet the safe-by-design
principle. The coatings should provide the wood
primarily with a high anti-microbial effect, but also give
the surface aesthetic stability and protect it from
photo-discoloration. The adjustment of the coatings to
the requirements of industrial production and

industrial application is ensured by close cooperation
with an industrial partner “lecavnieks & Co”.

pleasant visual and tactile impressions. The
present study is a part of the WOODforHEALTH
project carried out by an international
consortium within the framework of Horizon WP1. PROJECT MANAGEMENT
2020 under ERA-NET Cofound ForestValue
joint call. The study is focused on promoting
safe and expanded use of wood products in
healthcare facilities by designing wood coating
formulations with high antimicrobial performance
to meet the hygiene requirements.

A £ Results & Discussion
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Non-film forming coating
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The base formulation developed is a water-in-oil emulsion based on thermally pre-treated linseed oil, which
provides the wood surface with high hydrophobicity while maintaining its natural appearance. The
formulation consists of 90% renewable raw materials with a dry content of 65.4%. The viscosity is tailored

to the requirements of industrial application for non-film forming (thickness up to 50 pm) coatings. The
composition of the drying agents is adjusted to ensure touch-dry surface in up to 24 hours after application

of the coating. The functional additives for meeting standards of anti-microbial activity and photo-stability are
tested to select the optimal composition.

pasodxg

pasodxaun

p> Conclusions

The coating base formulation developed in the
first phase of the study meets the performance
requirements set for the composition that will
serve as a basis for supplementation with
targeted additives. The additives included in the
coating formulations in the next phase of the
study are selected based on a preliminary
assessment of the antibacterial performance of
the potential active agents.

I,I LATVIAN STATE
INSTITUTE OF
a

WOO0D CHEMISTRY

(lecavnieks

Latvian Council of
Science

ForestValue

Project WOODforHEALTH is supported under the umbrella of ERA-NET Cofund ForestValue by Ministry of the
Environment of Finland, Latvian Council of Science, German Federal Ministry of Education and Research, the
Research Council of Norway and Vinnova Sweden's Innovation Agency. ForestValue has received funding from the
European Union's Horizon 2020 research and innovation programme under grant agreement N° 773324,

4’ Contact Information

Dace Cirule: dace.cirule@kki.lv (www.KkKi.lv)

More information about the WOODforHEALTH project:
www.woodforhealth.eu
https://www.facebook.com/woodforhealth.eu
https://www.linkedin.com/company/wood-for-health-project/
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Antibacterial and antioxidant activities of extracts of plants growing in

Latvia and their potential use in veterinary medicine.

Renate Sukele (Teterovska ), Dace Bandere, Rudite Koka, Ingus Skadin$, Liga Lauberte, Liga Kovalcuka

Department of Pharmaceuticals of Red Cross Medical College of Riga Stradins University, Riga, Latvia; Department of Pharmaceutical Chemistry, Faculty of Pharmacy, Riga Stradins University, Riga, Latvia
Department of Biology and Microbiology, Riga Stradins University, Riga, Latvia, Laboratory of Finished Dosage Forms, Riga Strading University, Riga, Latvia
Baltic Biomaterials Centre of Excellence, Headquarters at Riga Technical University, Riga, Latvia; Clinical Institute, Faculty of Veterinary Medicine, Latvia University of Life Sciences and Technologies, Jelgava, Latvia

- <
Introduction Research Objective

Bovine mastitis is most common and costly disease of dairy The aim of our projects is to develop and put into practice new,
farming, that requires antibiotics use. The use of antibiotics innovative phytopreparations, which contain plant extracts typical
in animal farming is a major contributor to antimicrobial of Latvian flora, which have anti-parasitic, antibacterial and

antioxidant activity in vitro.
This part of the project focused on antibacterial potential of plant
extracts against bacteria that induce bovine mastitis.

resistance, and it is expected to grow by 8% between by
2030. Research shows that good husbandry practices and
alternative treatment such as herbal medicine could be
used instead. Plant secondary metabolites such as phenolic
compounds have shown antibacterial and antioxidant
activities, which contribute to battle infections.

Research Methods

Quercus robur bark (QB) Calluna vulgaris herb (CH)

Polyphenol
characterization
70% Ethanol
¥ : .
50% Ethanol
- : 30% Ethanol - [
=1 Agar disk
- | | diffusion test
- — — 'y
. -_;_g
130% Acetone 80 min _— |
| lead
- |50% Acetone =
70% Acetone "

Figure No 1. Plants used in study. ‘ :
MBC test

' DFPH (2, 2-diphenyl-1-
] = picrylhydrazyl) radical
scavenging assay
e s u s I s c u s s I o n Figure No 2. Sample preparation and analysis

TPC (mg GAE  TFC (mg QE / g of

/ g of plsibisd exemor ICso value of DPPH Minimal inhibitory cut]centfatifznn (MIC) and Minimal bactericidal concentration (MBC)
Plant Sample lyophilised itk radical scavenging of extracts by Broth microdilution method, mg/mL
Exnj;;m)’ 43D activity {pg/inl), +50 Q. robur Q. robur C.vulgaris T. vulgare T. vulgare
bark bark herb flower leaf
Ascorbic acid - - 43.92+1.15 Ethanol Acetone Ethanol Ethanol Ethanol
extract extract extract extract extract
Ethanol extracts
Calluna vulgaris herb 294.88 +14.20 51.13+£0.29 127.06 +=1.07 MIC MBC MIC MBC MIC MBC MIC MBC MIC MBC
o
Quercus robur bark 301.39+£10.17 5.11 £0.32 96.16 £1.03 B coli ATCC i 2 s e 53.9 53.9 -
Tanacetwn vulgare flower 154.11 =7.95 25.12+£2.53 193.64+1.10 1234 1234 1198 2696 1827 1827 _ _
- E. Coli V252 Ry 1698
Tanacetum vuigare leaf 158.48 £15.57 46.15 +0.29 185.35+1.]12 1234 1234 1198 1198 1827 1827 53.0 107 8
E.Coli V4 : ' )
Acetone extracts S aureus 308 308 149 299 1.14 4.56 34 6 g s
Calluna vulgaris herb 285.61 £5.41 55.08 £2.23 104.71 £1.07 ATCC ‘ ' ' '
154 308 078 149 114 228 45 5
Quercus robur bark 316.02 + 21.54 6.20 +0.22 83.95 +1.04 S aureus V256 34 3.4 15. 125.9
53
Tanacetum vulgare flower 15538 £3.17 29.69 +0.02 181.97 +1.07 Strep. V171 ST ShES SN hem an e 0 8 M4 0
Sl‘rE:‘p. 7243 24,68 494 4792 3593 3650 73.06 - - 62.9 125.9
Tanacetum vulgare leaf 225,99 + 3.69 52.75 £2.37 146.55 £1.05 Seiratia V251 i _ 4792 4792 7306 T306 . i 1259  125.9
Table 1. Antioxidant activity {by DPPH (2,2-diphenyl-1-picrylhydrazyl) radical scavenging Table 2. Antibacterial activity of plant samples
assay) of plant samples, Total phenolic (TPC) and Total flavonoid (TFC) content.
Samples prepared with 50% ethanol or 50% acetoneratio 1:10 Bovine mastitis pathogens and reference cultures: Escherichia coli {ID. V-2019-4), E. coli {iD. V-2019-252) E. coli {ATCC 25922), Streptococcus
agalactioe {iD. V-2019-171) §. uberis {ID. V-2019-243), Serratia liquefaciens {ID. V-2019-251) Staphylococcus au-reus {ID. V-2019-256), 5.
e aureus {ATCC 25923).
FigureNo 3.
Effectof solvent concentrationincrease on ® Al six types of extracts for each plant were screened by the agar disc diffusion test for
extracted types of phenolic compounds. . ] o ] ]
A —acetone 30% antibacterial activity. The best samples were selected for MIC and MBC determination.
E‘:Zigﬂgg';’g ® All Q. robur bark acetone extracts had antibacterial activity, but ethanol extract did not affect
Serratia liguefaciens. The 30% ethanol extract of Q. robur bark measured the highest bacterial
inhibition zones, whereas 70% acetone extracts - the broadest spectrum (all tested bacteria). The
= lowest MIC/MBC was observed against S. aureus.
® Lower concentration extracts of C. vulgaris were effective against all tested bacteria. The 30%
w , ethanol extract of C. vuigaris herb had the broadest spectrum, although it had better activity
2 3 ’ -""“ . - against Gram-positive bacteria.
condensed tanning
® MIC and MBC values of the 70% ethanol extract of Tanacetum vuligare flower were lower than for
g g e the 70% ethanol extract of 7. vulgare leaf.
g 8 J g | ® All analyzed plants are good source of phenolic compounds. These compounds contribute to
% "i F. U”\L “ T ! 1 antibacterial and antioxidant activity, which can be helpful in healing process.
12 . . . i
e e Ty BN e ® Antioxidant activity of 50% extracts: TF ethanol< TL ethanol< TF acetone< TL acetone< CH

extracts< QB extracts.

® Various factors could affect the antibacterial effectivity of extract like the type of solvent,
concertation, extraction process, and plant material. Solvent polarity and the plant part used could
affect extracted phenolic compound amounts and effects.

. ' Con CI USionS Type of bacterial wall {Gram positive or Gram negative) also affects activity since most of the
. extracts had better effects against Gram positive bacteria.

Tested extracts can potentially be used in the development of
antibacterial phytopreparations, which would contribute to a more

ecologically friendly medicine and reduce resistant pathogens Sdoios s S e g cnes g S s, 5
contamination in the environment. ) ) o Acknowledgements
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Construction Waste Management Issues in the Context of Sustainability

Sandra Gusta, Mareks Pavars, Kaspars Grabens

Latvia University of Life Sciences and Technologies

- <
Introduction Research Objective

Increasing attention is being paid to waste

management problems in the EU as global «ldentify possible construction waste recycling
warming becomes more and more important. processes and their final products, find out the attitude
According to the principles of the circular economy, of industry participants regarding the sorting of
construction waste can be sorted, buried, and construction waste and the use of recycled materials
recycled, extending its lite cycle. The circular iy construction by conducting a sociological survey,
economy emphasizes the Importance of the and take a closer look at the production process of

P“nC'P|_eS of reuse and recycling rgther than the recycled construction material and its characteristics.
extraction of natural resources. This means that
CPW management in Europe

previously used materials must be recovered and o~ Recycled
reused in different ways, thus protecting natural P T /

resources from overuse. In turn, this requires the Preventad
development of innovative technologies that allow - e —
the recovery of valuable materials. _ Landfilled
Today, the sustainability approach has intensified Gurrent state Prospective god

the need for companies and their supply chains to

. .
o ?
k‘ e
- -
oy “_‘.-’" iy

Amount of CDW

. . . . . Origin of waste hierarchy EU waste hierarchy Adoptions of waste hierarchy
rethink their investments In three important ‘Ladder of Lansink’
values - environmental, social, and economic ST/ Construction
value. ' m' sector
h%‘ Food secto QG
W/

A £ Results & Discussion

3R of Circular economy
Reduce

®*r®
Recyclt‘ ' Reuse

Should construction projects include materials produced from recycled construction waste?
25 athildes

Yes, it is a great use for waste 15 (60%)

Yes, if it's cheaper

Yes, only if client wants it

Definitly no

Yes, and it should be cheaper

Don't have an opinion

Laws do not allow it

5} 10 15

«There are several successful examples in the world where construction waste is recycled into new building
materials. This is done both by the existing manufacturers of building materials, accepting their scrap
materials, and by manufacturers who recycle various construction waste and new materials. The construction
Industry of Latvia is ready to start moving towards more extensive sorting of construction waste. Facilitating
faster progress towards sorting can be done by expanding the possibilities of transferring sorted materials
and making them more economically viable. The Latvian construction industry is starting to move towards the
use of construction materials that have been produced using construction waste. Mainly these would be non-
bearing positions. This could be driven by a wider offer of recycled materials and a lower price of products.

Are you considering the possibility of using construction materials produced using recycled

< .
> | ‘ C o n CI u s I o n s construction waste?

25 atbildes

«Based on the survey, the Latvian construction
Industry is mostly ready for using recycled materials in
new construction projects. Y5, SO THBtEHAS
Adjusted laws and standards would help use materials

from construction waste more widely. es Ikisxtaamer 1 (44%)
The construction industry is not ready to use recycled
materials for bearing constructions such as beams,
columns, and others as they are essential for the Timber -_1 (4%)
overall strength and longevity of buildings.

Yes, definitly 13 (52%)

No (-0 (0%)

0 9] 10 19
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Rozmarina (Rosmarinus officinalis L.) fizikali Kimisko raditaju
novertejumsbiodegradejama iepakojuma uzglabasanas laika
Ingrida Augspole, Irina Sivicka, Sandra MuizZniece Brasava
Latvijas Biozinatnu un tehnologiju universitate, Liela iela 2, Jelgava, Latvja

i

levads A$ Rezultati un diskusija

Svaigi griezti garSaugi Latvijas tirgu ir pieprastti, jo tos ir 4
erti legadaties partikas tirdzniecibas centros ka atri
pieejamus produktus, piemeram, veseligu svaigu atro
uzkodu, ko var est, atrodoties cela. Partikas
lepakojumam ir liela nozime mausdienu partikas

38 1.54
rupnieciba, jo tas palidz uzglabat svaigu augu kvalitati un : | g 000 gl ol =
nodrosina to drosibu uzglabasanas laika. 3 5 8 10

Uzglabasanas laiks. dienas

= Nature Works® PLA P—360 containers
® NatureFlexTM NVS INNOVIA film

<
| ‘ P étij u m a m é ri,(i S BOPP PropafilnTM P2GAF

1.attels. Rozmarina masas zudumi uzglabasanas laika

2.77

b

|

Masas zudumi. %

_NOVértét svaiga rozmarina _kva‘“_tét_es Izmainas, kas bija Biologiski noardamajos Nature Works® PLA P-360 konteineros masas zudumi
lepakots un wuzglabats biologiski noardamas pléves batiski pieauga Iidz 2.77+0.1% jau 12 uzglabadanas dienu laika, biologiski

iepakoiumos. Rozmarins biia iepakots vairakos noardamas pléves NatureFlex™ NVS INNOVIA neparsniedza 0.99+0.1%.
P ) J P Savukart iepakojuma ar “elpojoSu” konvencidlo plévi BOPP Propafiim™

mater!élos: divos biologiski noardamajos iepakojuma P2GAF, 12 uzglabasanas dienu laikd masas zudumi pieauga par 0.09+0.1%
materidlos NatureFlex™ NVS INNOVIA plévé, Nature (1. attéls).

Works® PLA P-360 karbinas ar hermétiski noslégtu PLA 20 4
vacinu un ‘“elpojosa” konvenciala BOPP Propafilm™ 15
PZ%M: pléve. o 10
S
0O
< “Metodes

Uzglabasanas laiks. dienas
s NatureF lexTM NVS INNOVIA film

Paraugus analizéja pirms iepakosanas pirmaja diena un 3., —e—Nature Works® PLA P—360 containers

5., 8., 10., 12. uzglabaSanas diena, tris atkartojumos 5+1°C e Sk

temperatira, nosakot skabekla un oglskabas gazes . e oy ot N o |

” kpEaliE | . brvais talis g Loti pozitivi rezultati tika novéroti, veicot O, satura analizi iepakojuma
RORGEHIaGIU v|epa E’Juma rivaja telpa, masas ZUdUMUS iexspuss ar svaigi grieztu rozmarinu biologiski noardamaja iepakojuma
ilepakojuma, SKistoSas sausnas saturu (°Brix) un augu materidla Nature Works® PLA P-360 konteineros ar hermétiski noslégtiem

2.attels. Skabekla (O,) dinamika rozmarinam uzglabasanas laika

organoleptiskas pasibas. PLA vaciniem. O, saturs uzglabasanas laika samazinas no 19.1% lidz 3.0%
(2. attéls).
1=t dav 3rd dayv
Color Color o
AN AN 30

Odor” ] yFirmacss Odor¢” ] T Firmaess ' 20 - . - \
_ 4 ; o : o
0 “,__,._—e“'“’i' = P — e
Tastn;" ".;Succul ence TﬂSté' fSucculence ~
_}Eatuﬂ: WorksE PI::'-"L P-SGD.bﬂxes —?{amﬂ: WorksE PI'..-"L P-S_Ev(}'baxes 0 3 5 e 8 g . 10 12
S BOPP PropaflmINIPIGAF fim |  BOPP PropaflmINIPIGAE fim Uzglabasanas laiks, dienas
5th gay Sth day ==@==Nature Works® PLA P—-360 containers
Color Color === NatureFlexTM NVS INNOVIA film
) s 4 ==BOPP PropafilnTM P2GAF
Odor A 2 ) Firmness Odor Firmness 3.attels. Oglskabas gazes (CO,) dinamika rozmarinam
uzglabasanas laika
Taste ‘Succulence Taste Succulence CO, pieaugums noslégta celulozes bazes biologiski noardamaja pléves
o NatreFles TNINVS INNOVIA £ilm NatireFlen TMENVS INNOVIA £im NatureFlex™ NVS INNOVIA rozmarina iepakojuma nebija augsts — ne vairak
BOPP PropafilmTM P2GAF film —— BOPP PropafilmTM P2GAF film s o ey ] ol i
R 1268 day ka 4.2-4.6%, un ST koncentracija saglabajas nemainiga 5., 8. un 10.
S i Color uzglabaSanas diena. Uzglabasanas beigas CO, [imenis palielinas lidz 12.2%.
. Rozmarina paraugiem, kas bija iepakoti dazada veida materialos, bltiskas
e ik Oder Frrmness atSkiribas SkistoSas sausnas satura (°Brix) vértibas 12 dienu uzglabasanas
laika netika konstatétas (p>0.05).
A, S Sccalcncs Taste “Succulence Sensoras analizes rezultati uzglabasanas laika paraditi 4. attéla.
s Wik P A T B oy — Nature Works® PLA P_360 boxes Visiem iepakojuma materialiem kvalitates zudumi sakas 5. uzglabasanas
B e P T B ) Tt diena. Biologiski noardamaja iepakojuma materiala Nature Works® PLA P-360
' konteineros ar hermétiski noslégtiem PLA vaciniem tika novéroti cietibas un
Color i . - a s e i vy i -
E smarzas zudumi, savukart iepakojuma ar “elpojosu” konvencialo pléevi BOPP
- Propafiim™ P2GAF un celulozes bazes biologiski noardamaja pléves
i 1 PP NatureFlex™ NVS INNOVIA iepakojuma tika noveéroti pirmie cietibas zudumi.
¢ lepakojuma ar “elpojoSu” konvencialo plévi BOPP Propafilm™ P2GAF plévém
un biologiski noarddamaja iepakojuma materidla Nature Works® PLA P-360
Taste Succulence konteineros ar hermétiski noslégtiem PLA vaciniem 8. uzglabasanas diena tika
NatsreFlex TM NVS INNOVIA film noveéroti batiski visu sensoro parametru zudumi.
4 attels. Rozmarina sensoras kvalitates izmainas 15. uzglabasanas diena tika sniegts vértéjums tikai celulozes bazes biologiski
v - . . —_ - i Arca = = ™ T i i A
dazados iepakojumos uzglabasanas laika, ballés noardamaja pléves NatureFlex'™ NVS INNOVIA rozmarina iepakojuma

smarza un garsa novertéta ar 3, bet paréjie raditaji — ap 4.

Var secinat, ka NatureFlex™ NVS INNOVIA pléves iepakojumu var izmantot
svaiga rozmarina uzglabasanai [[dz 15 dienam. Sis iepakojuma materials

“ L m=wm = saglaba visus optimalos rozmarina sensoros raditajus.
<™ Secinajumi

1. Pétijuma rezultati liecina, ka izpétita celulozes bazes biologiski noardama NatureFlex'” NVS INNOVIA pléve ir
piemérota svaigi griezta rozmarina uzglabasanai iepakojuma, saglabajot ta kvalitati.
2. lepakojuma materials NatureFlex™ NVS INNOVIA saglaba visus optimalos rozmarina sensoros raditajus.
3. Svaigi griezta rozmarina iepakojuma gadijuma, rezultati apstiprinaja iespéju izmantot biologiski noardamas iepakojuma
pleves ka veilksmigu alternativu parastajiem polimeriem.
4. Biologiski noardamas iepakojuma pléves var palidzét samazinat vides piesarnojumu. \’/ /\ b
NA o o A\ catvias
\/ ¢\ Biozinatnu un
tehnologiju

@ universitate

Kontaktinformac |j d. ingrida.augspole@lbtu.lv
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Modified sheep wool based composite materials for air filters

Karlis Shvirksts, Vilnis Peipins, Antons Podjava, Liga Avotina, Arturs Zarins, Mara Grube, Gunta Kizane

Institute of Microbiology and biotechnology, University of Latvia
Institute of Chemical physics, University of Latvia
«Dinair Filton» Ltd.

Introduction . " Research Objective

Due to low market demand and price in Latvia To develop new and innovative composite materials
sheep wool is mostly considered as waste. It for active part of air filters, consisting of radiation and
could be used as a natural, renewable and heat-modified sheep wool grown in the Republic of
biodegradable bio-sorbent to ensure better Latvia and which will have improved sorption capacity
public health, instead of being deposited at for polar and non-polar gaseous compounds. Using
landfills. It is well known from the literature that local biodegradable materials for commercial air filters
electron radiation exposure Iincreases the will reduce landfill waste and improve overall air
capacity of the wool sorption for heavy metals quality while also increasing the commercialization

and is also expected to alter sheep wool’s ability and export potential of the local industry.
to connect with polar gaseous substances.

Thermal treatment, by turning wool into carbon

lonizing | radiation

Commercially

Layerd composite

A0

nanotubes, increases its sorption capacity for T oscafibres. | AR

fleece fibres

non-polar compounds (acid gases). The
biological reinforcement of composite materials
has several advantages: Iow density, | |
biodegradability, profitability, partial recyclability ;-%ﬁ%

and wider availability.

A £ Results & Discussion

10 kGy

o

100 kGy
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Absorbance

|

Lo o

1750 1700 1650 1600 1550 1500 1450 1400 1350
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» Gradual heating in an inert atmosphere and in the presence of regulated water vapor within ~ 6 hours
(360 min) allows the obtaining of activated carbon tubes with a significantly increased active surface area
(Figure A)

» A slight increase in absorption band intensity at 1628 cm™ and 1510 cm™ attributable to [ sheet
structures of keratin was observed across all spectrum of irradiated samples. After storage for 12 months,
the increase in irradiated samples was even higher, but the control sample did not change (Figure B).

‘4 Conclusions

As a result of thermal modification, the
resulting activated carbon tubes provide
increased sorption of non-polar compounds.
Radiation induced continuous effect of a-
helical structure transformation into more
stable [B-sheets. The higher content of [3-
sheets In Irradiated samples makes them
more viable as starting material for novel bio-
based materials useful in industrial
formulations and composites.

" > Contact Information

Acknowledgement: This study is supported by ERDF project “Development of novel and innovative composite materials
with enhanced sorption properties from renewable biological natural resources available in the Republic of Latvia for
commercial air purification filtration systems”, 1.1.1.1/20/A/155.
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leva Reine1,2, Agnese Reine2, Alja Bukova-Zide!GnaZ Andrejs lvanovs2, Anna Nyberg1, Antanas Kairys3, Courtney M.
Queen2,4, Halldor S. Gudmundssonb, Helgi Gudmundsson), lIze Koroleva2, Kolbeinn Holmar Stefansson, Liili Abuladze®,
Luule Sakkeus6, Madara Mikelsone2, Olga Rajevskaz2, Olga Zamalijeva3, Raimonda Sadauskaite3, Signe Tomsone2, Tiina

Tambaum6
1Uppsala University, Sweden, 2Riga Stradins University, Latvia, 3Vilnius University, Lithuania, 4Texas Tech University

Health Sciences Center, USA. SUniversity of Iceland, Iceland , 6 Tallinn University,

Introduction < Research Objective

Income trajectories and legal aspects for population Our collaborative project aims to generate knowledge and
aged 50 and older and green transition of working solutions for a sustainable and inclusive future working
life is crucial to create a better understanding of life in the Nordic-Baltic region. By analysing the distinct
how the green transition will affect working life and similarities and differences in welfare systems, working
how different actors in the labour market can life, and culture across these countries, we seek to gain
contribute to a greener working life. Research is insights that contribute to positive change towards a
needed to better understand how to create healthy sustainable and inclusive working environment.

work environments that promote wellbeing and
work-life balance in a time of hybrid working

environments, flexible contracts/new employment Ideal retirement age
forms and longer working life. :
Our research includes the assessment of the

Institutional framework of the transition from work to
retirement in the Baltic States and the Nordic
countries, as well as the analysis of Survey of 5, S S S N 65, L3, I
Health, Ageing and Retirement in Europe (SHARE) 4 3 3 3 @"""‘ﬁ?"‘ 3
longitudinal survey data (the Baltic States and
Sweden), along with other national and
International statistical sources and databases, e.qg.
SLOSH (Sweden), HL20, VHI (lceland).

DENMARK ESTONIA FINLAND ICELAND LITHUANIA LATVIA NORWAY SWEDEN

=== ADOUt WOMEN  ==8==About men

Av Results & Discussion

Odds ratios of being active in the labour market, people aged
50+ compared to 25-49 year olds.

Odds ratios of the 50-74 year olds compared with 25-49 year
olds, for unemployment.

0,160 1,600
0,140 1,400
0,120 1,200
0,100 1,000
0,080 0,800
0,060 0,600
0,040 0,400
0,020 0,200
0,000 0,000
EU27 Denmark Estonia Latvia Lithuania Finland Sweden Iceland Norway EU27 Denmark Estonia Latvia Lithuania Finland Sweden Iceland Norway
Total ®mMen m Women BmTotal mMen © Women

Preliminary analysis of SHARE data reveals a higher prevalence of the wish to retire as soon as possible among
working-age adults in Latvia and Lithuania compared to Sweden and Estonia, indicating the complexity of extending
working life through legislative regulation.

While the Baltic states may not have reached the same level of development as the Nordic countries in terms of their
approaches to labour market challenges for ageing populations, they are increasingly aligning with Nordic values. We
have examined the odds ratios of being active in the labour market for individuals aged 50 and above compared to
those aged 25-49. A crude indicator shows, that Iceland stands out as a country that performs better in retaining older
workers compared to the other countries in the study, while Sweden and Lithuania exhibit lower rates compared to the
EU27 average. All countries generally fare better in retaining women than men, although differences tend to be minimal,
except for Estonia, Latvia, and Sweden. The green transition in working life in the Nordic-Baltic region is crucial for
aging populations as it creates employment opportunities, improves health and well-being, contributes to sustainable
social security systems, and fosters intergenerational solidarity. By prioritizing sustainability and inclusivity, societies can
build resilient and prosperous futures for all age groups.

44 Conclusions

A green transition in working life for aging populations in the Nordic-Baltic region requires a multi-faceted approach that
addresses the specific needs and contexts of each country. By prioritizing skills development, age-friendly workplaces,
flexible work arrangements, and green entrepreneurship, the region can foster sustainable and inclusive working
environments that promote the well-being and active participation of older workers. It is essential for governments,
employers, educational institutions, and civil society organizations to collaborate and implement these proposals to drive
the green transition and ensure a prosperous future for aging populations in the Nordic-Baltic region.

4’ " Contact Information

leva Reine, ieva.reine@rsu.lv

Project proposal 139986: “Sustainable working-life for ageing populations in @ NOI"d FOFSI'(
the Nordic-Baltic region”.
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Application of computer simulation for research into

the perspective use of electric trucks

Jurijs Tolujevs, Irina Jackiva

Transport and Telecommunication Institute

»

Introduction

Transport is one of the main sources of CO2
emissions in Europe, at that, road transport
produces 77% of total transport emissions. Electric
vehicles are an efficient mode of clean transport
and their introduction into the EU economy is
therefore one of the important measures aimed at
implementing the European Green Deal. In recent
years there has been a positive trend towards
passenger cars in particular, but there is also the
prospect of using electric trucks of various
capacities. Since there are still many open questions
in this area of electric vehicle applications, various
research methods and, in particular, computer
simulation techniques are being used to address
them. In their presentation, the authors report on
their experience of researching the use of electric
trucks in regions equal to the size of Latvia.

A& Results & Discussion

Munster

@\Gﬁtersloh

direct connection
between cities

N simulated route
section

Essen

p>

Research Objective

The objective of the study was to create a universal
computer programme that could be used to simulate
the use of any type of electric or diesel-powered truck in
a given geographical area. The primary results of the
simulation relate to a single day’s operation of a fleet of
electric trucks that performs transportation on given
routes. The fleet includes medium capacity vehicles (see
example in Figure 1) and the average distance between

bk S 2 2
rztigedefpraxis/fahc

m——

Figure 1: eActros 300 from Mercedes-Benz
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Figure 2: Simulated route on a transport network graph

Simulated route code:
1-2-3-4-5-6-7-8-6-4-3-2-1

charging station

Figure 3: Five ways to place charging stations

The TraPodSim software has been developed, which core is a versatile multi-agent model implemented using the
AnyLogic package. Using TraPodSim, a simulation model of the transportation process on the routes shown in Figure

2 was created. The first theoretical output of the project

charging stations (Figure 3). Two main alternatives were |

was the classification and analysis of the location of fast
nvestigated in experiments with the model: (b) there is a

charging station at each L/U point and (d) the carrier itself equips one or more fast charging stations in the region
where it will serve customers. In case (b) the vehicle does not waste time driving to the charging station and the
charging process itself, because charging happens simultaneously with the loading/unloading processes. Three
forms are used to present the results of the simulation: computer animation, vehicle traffic diagrams (Figure 4) and

tables showing the amount of electricity or fuel consumed

44 Conclusions

The TraPodSim software makes it possible to
estimate all the physical usage Iindicators of the
electric truck fleet and to compare them with those of
a similar diesel truck fleet in terms of payload
capacity. This data is the basis for two types of
decisions: a) how many electric trucks a carrier
should use in a particular region and b) where the
unlimited access charging stations should be located.

<’ » Contact Information

Tolujevs.J@tsilv, Jackiva.l@tsi.lv

and the CO2 emissions.
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Evaluation of the European Green Deal Policy in the Context

of Agricultural Support Payments in Latvia

Irina Pilvere, Aleksejs Nipers, Aija Pilvere

Latvia University of Lite Sciences and Technologies

<

A

thousand EUR
rnecelved support payments on average per
farm (mean), EUR

4

{mean), litres

i

(mean), ha

A

imean), EUR _ ' . _
Adicmtuial incorhe of Tarmns hal receiven AP ra
he potentialforecasl-1of 2028 585

ndicators/Farm size

Can be received for being located in a
specific parish™, %

in 2019, %
Incl. base payments, %

<
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Introduction

The European Commission (EC), based on the European Green Deal (2019)
policy and the European Recovery Plan (2021), intends to invest 30% of the
budget in climate-related programmes, projects and initiatives, which clearly
demonstrates Europe’'s commitment to becoming the first climate-neutral region
by 2050. The aim of the European Green Deal is to minimise the negative impact
on the environment while maintaining the international competitiveness of the
European Union (EU). Almost all the elements of the European Green Deal are
directly or indirectly related to agriculture. However, two strategies will have the
greatest impact on the agricultural sector: (1) Farm to Fork Strategy, that is, a
system for creating fair, healthy and environmentally friendly food; (2) Bicdiversity
Strategy for 2030, which provides for the protection and restoration of ecosystems.
CAP reforms after 2020 and the related Farm to Fork Strategy define five different
directions for building farm resilience: (1) income resilience framework, (2) farmer
supply chain resilience framework, (3) climate change resilience framework, (4)
disease resilience framework and (3) ecological resilience framework. Agriculture
and rural areas thus play a central role in the Green Deal policy, and the CAP is
intended to be a key element in achieving the transition from sustainability to
environmental compliance. CAP expenditure as a share of the total EU budget
has been steadily decreasing over the past 30 years, but still amounts to almost
EUR 60 billion per year. The CAP has been subject to reforms several times. This
demonstrates that the CAP Is evolving to meet new economic, societal and
environmental needs. Given the different situation in the Member States, many of
the desired changes can be more effectively supported at the national level. It
offers stable support to farmers, helping to provide them with a standard of living
that iIs in line with other countries, and defines the conditions that allow the
agricultural sector to fulfil its important functions in society. By 2030, the EU must
Introduce regulatory and other instruments that not only reduce greenhouse gas
emissions from agriculture, but also increase carbon sequestration, increase the
sustainability of agricultural production, improve biodiversity in rural areas and
help ensure quality food for the growing world population. The EU 2021-2027

CAP has great potential to contribute to sustainable development, but changes
are needed to unlock this potential.
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Results & Discussion
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‘ Research Objective,
q‘ Tasks and Hypotesis

Therefore, by analysing the significance and effect of CAP reforms In ensuring and
developing the resilience of farms, the goal of the research was set — to determine the
possible impact of the reform envisaged for 2023 on farms of various specialisations and
sizes In Latvia by analysing the existing CAP support payment system in 2019. To achieve
the goal, two research tasks were defined: (1) to evaluate the support pay-ments of the
2015 CAP reform in Latvia in 2019 and (2) to analyse the possible impact of the CAP
support payment reform on farms of various specialisations and sizes in Latvia in 2023. A
hypothesis was put forward for the research that in the application of the CAP reform
which will be Introduced from 2023, contradictions between sup-port to small farms,
employment promotion, GHG reduction, and efficiency promotion in agriculture could
arise.

A Materials and Methods

v
v

The research used the database of the RSS Integrated Administration and
* Control System on the actually received support payments for each farm in
2019. Limitation of the study — in 2021, when the study was conducted, newer
data were not available. Thus, a database Iin Excel format containing
iInformation on 58 644 beneficiaries (n,=58 644) (rows in a table) was received
from the RSS. For each beneficiary, it was possible to analyse 210 variables
arranged in columns (n,=210). 1 954 farms that only received Natura 2000

support for forest areas were excluded from the total number of beneficiaries
because they did not have agricultural land.

Table 1. Criteria for the selection of farms necessary for detailed analysis in the main specialisation
groups

dicators/sSpecialisation groups : Vegetable
breeding cultivation

>70% < 0.7 ha per < 0.5 ha per <10 ha
dairy cow livestock unit
=0 = = > 3 ha
= =10 = =
VLS for goats, sheep, number = = =0 =

* n.a. —not applcale; " VIS — Vntary Cnupled Support.

Table2. Criteria for determining the size of farms in different specialisation groups
Dairy production

Dairy cows,
number

ndicators/Specialis

Vegetable
cultivation, ha

ation groups

<20 <20 <20

Average smal 51-100 21-80 21-80* 21-80
101-300 81-200 21-80* 81-110
Large | > 301 > 201 > 81 > 111

Table 4. Indicators of specialised arable crop farms and support payments in Latvia in 2019 and the

potential forecast for 2023.
Average | Average | Large | Average
small large for a farm
15

: d , 120 392 80
Income per ha of land, EUF 80 ¢ 209 | 675 | B39 | 641

ared managed area, ha

A
R

Vegetable

o
c
=
<
2
Q
3

Arable Dalry attle
produc- breeding
tion

-85 210
- | o211 0 193
upport (EUR R) in
ha, % (median) '
emissions in 2019, kg per EUR
Passible Increase in support in 202:

019 per

ha'! of revenue
compared to 2018, °

(base)
Possible increase of support in 2023 compared to 2019, %
(for additional activities)

Possible increase of support in 202
(for being located in a given parish)

compared

In Latvia in 2019, 83% of the total number of farms received support, out of 57 thousand of the
beneficiaries 79% participated in the SAPS, and only 20% of the total number of beneficiaries were
legal entities. On average, one farm has received EUR © 616 per year; besides, beneficiaries of the
SAPS received 24% more. Only 30% of the total number of beneficiaries have requested to be

By 2030, on the basis of the European Green Deal policy, the EU must introduce
instruments that not only reduce greenhouse gas emissions from agriculture, but also
increase carbon sequestration, the sustainability of agricultural production, improve
biodiversity in rural areas and help ensure guality food for the growing global population, by
envisaging substantial resources for dealing with these issues. Therefore, it is established
that in the CAFP support for 2021-2027, at least 25% of the direct payments should be
earmarked for eco-schemes, while 35% of the funding for rural development should be
allocated to climate support measures, biodiversity and animal welfare. Studies have
shown that support payments have contributed to increases in labour productivity and
value added, and contribute to a certain share of farmers’ income. Therefore, support
payments influence farm decision-making when planning the direction of agricultural
production development.

’P’ Contact Information

‘D Economic and Social Development Faculty, Latvia University of Life Sciences and
Technologies, 18 Svetes Street, LV-3001 Jelgava, Latvia;
irina. pilvere@lbtu.lv; aleksejs.nipers@lbtu.lv; aija.pilvere@lbtu.lv
*Correspondence: irina.pilvere@lbtu.lv; Tel.: +371-2921-7851

Funding: The research was promoted with the support of the project of the union

‘Farmers’ Parliament”, agreement No. L3053 in 2021.

allocated marked diesel fuel with a reduced excise tax rate, which shows the proportion of farms
producing agricultural products of the total number of beneficiaries, leading to the conclusion that the
other beneficiaries ensure public benefits for the population. Income from agriculture in farms that
received marked diesel fuel with a reduced excise duty rate averaged almost EUR 58 thousand, or
EUR 648 on average per managed ha. All beneficiaries received on average EUR 183 per ha, so it can
be concluded that the support accounted for 28% of agricultural income.

Comparing the indicators in all the four groups of specialised farms in Latvia, it can be found that
vegetable farming and dairy farming can be considered effective sectors, because they are least
dependent on support payments, which in 2019 accounted for 24-26% of their income, calculated per
ha, while in arable crop farming the support accounted for 34% of the income, and in cattle breeding —
92%. GHG emissions in 2019 per EUR 1 ha'! of revenue were the largest in cattle breeding — 8 kg:
besides, this indicator was 2.7 times higher than that of the dairy production sector, 5.3 times higher
than that of arable crop cultivation farms and 16 times higher than in specialised vegetable cultivation
farms, and this should be considered when determining the reformed CAP support for farms from
2023. However, the detailed calculations carried out show that the possible base support payments are
expected to be higher specifically in cattle breeding and dairy farming, which may contribute to even
greater GHG emissions in the future and hinder the achievement of the goals of the European Green
Deal. Thus, the hypothesis put forward for the study, namely, that in the application of the CAP reform
introduced from 2023, contradictions between support to small farms, employment promotion, GHG
reduction, and efficiency promotion in agriculture arise, is confirmed.

Article available: https:/idoi.org/10.3390/agriculture12122028.
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Jaunu betonu un cementa kompozitu
_ R sludes un rukuma deformaciju
Rigas Tehniska universitate ?

Bivniecibas inZenierzinatnu fakultate eks perimentélé IZpéte
Blvkonstrukciju inzenierzinatnu institats 111 2NIAA/3/19/401

B

levads

Dr.Sc.ing. Andina Sprince

KopS 20. gadsimta sakuma zinatnieki un betona Péetijuma meérkis - eksperimentala veida noteikt jauno betonu

tehnologi strada pie jaunu, atskirigu, dazada veida un cementa kompozitu (JBCK) ilglaicigas Tpasibas - sludi un

betona kompozitmaterialu izstrades. Jaunizveidotie rukuma deformacijas, tai skaita pielietojot digitalo attelu

kompozitmateriali ir loti dazadi — ar samazinatu uzmeérisanas pieeju, kas sadam veida meérkim iepriekS nav
’ izmantota.

cementa daudzumu, samazinatiem pildvielu izmériem,
pievienotu disperso stiegrojumu Skiedru veida un
pievienotam kimiskajam piedevam, pazeminatu tddens
un cementa attiecibu, ka arm dalu cementu aizvieto ar
ofrreizéjiem izejmaterialiem. Jaunizveidoto betona
kompozitu matricam vispariga gadijuma ir uzlabotas
fizikali-mehaniskas Tpasibas, pieméram, mikrostruktira,
samazinata porainiba u.c., ka rezultata betona
kompozitiem ir augstaka spiedes stipriba, mazaka
udensuzsuce un labaki salizturibas raditaji. Lai arn
letekme uz SIim TIpaSibam ir apzinata, tomér pastav
skersli, kas kave So jauno, sava zina moderno un
uzlaboto Tpasibu betona kompozitmaterialu plasu
izmantosanu bdvnieciba. Viens no galvenajiem
kavékliem ir nepietiekama informacija par sadu jaunu
betona kompozitmaterialu ilglaicigajiem raditajiem - |
Slides un paralélajam ztsanas rukumu deformacijam, — _ I
kas ir Dbdtiski, lai garantétu droSu un ilgu bavju IR ' e i
ekspluataciju. Tapat nav izveidoti blvnormativi, kas y) g HE T
atbilstu  konstrukciju  projektéSanai no  Sadiem
uzlabotiem betona kompozitiem.

A} Rezultati un diskusija

Aprobgjot slides deformaciju noteikSanas metodi un jauno
deformaciju mérisanas pieeju kopa parbauditi vairak ka 20
dazadi betona un cementa kompoziti ar dazadam Skiedram. Paraugi parbauditi ilglaiciga spiedé, stiepé un tris punktu
liecé, nosakot Slides deformacijas, k& arT paraléli noteiktas zGSanas rukuma deformacijas (sk. augstak esosos fotoattélus).
Zemak redzamas eksperimentali noteiktas kopéjas deformacijas dazados spriegumu stavoklos. Detalizétu informaciju par
citiem eksperimentalajiem testiem un to rezultatiem skatit publikacijas (Sopus ID: 55359789500).
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Jauna, patentéta (Nr.15667B) deformaciju uzmériS8anas pieeja — digitdlo attélu srsvmammmn

Jevgegus FORTUNA

registréSanas metode (DIC) ir piemérota pétijuma mérka sasniegSanai. mnm

legtie ilglaicigie dati — $lGdes un rukuma deformacijas, ka ari noteiktie ilglaicigie parametri === ===
var bat noderigi konstrukciju projektéSana, ka ari veidojot jaunus JBCK un parbauditu no s i
tiem veidotu konstrukciju ilglaicigas Tpasibas. et e

klasafik fcipas mdokss

lespéjams ST jauna deformaciju noteiksanas pieeja biltu noderiga arm esoso éku, tiltu u.c. G Sl o

buvkonstrukciju uzraudzibai. e ooV, P L ek L
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T, LY
(74} Pirstivis'patentpilmvarmek s Jevgegin PORTUNA, FORAL Intekektuiil fpatum
agemdiira, SIA, Kalju ek 14 - 7, Riga, LY-1050, LV
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Jaunu betonu un cementa kompozitu
_ R sludes un rukuma deformaciju
Rigas Tehniska universitate ¢

Bivniecibas inZenierzinatnu fakultate ekSperimentélé IZpéte
s L TR
uvkonstrukciju inzenierzinatnu instituts 111 2/VIAA/3/19/401

<
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Dr.Sc.ing. Andina Sprince

Kop$ 20. gadsimta sakuma zinatnieki un betona Pétjuma meérkis - eksperimentala veida noteikt jauno betonu
tehnologi strada pie jaunu, atskirigu, dazada veida un cementa kompozitu (JBCK) ilglaicigas ipasibas - sludi un
betona kompozitmateridlu izstrades. Jaunizveidotie rukuma deformacijas, tai skaita pielietojot digitalo attélu
kompozitmateriali ir loti dazadi — ar samazinatu uzmeérisanas pieeju, kas sadam veida mérkim iepriekS nav

cementa daudzumu, samazinatiem pildvielu izmé&riem, iZzmantota.

pievienotu disperso stiegrojumu sSkiedru veida un
pievienotam kimiskajam piedevam, pazeminatu ddens
un cementa attiecibu, ka arT dalu cementu aizvieto ar
ofrreizéjiem izejmaterialiem. Jaunizveidoto betona
kompozitu matricam vispariga gadijuma ir uzlabotas
fizikali-mehaniskas ipasibas, pieméram, mikrostruktira,
samazinata porainiba u.c.,, ka rezultata betona
kompozitiem ir augstaka spiedes stipriba, mazaka
tUdensuzstce un labaki salizturibas raditaji. Lai ari
letekme uz STm 1ipaSibam ir apzinata, tomér pastav
skérsli, kas kavé So jauno, sava zina moderno un
uzlaboto TpasSibu betona kompozitmaterialu plasu
izmantosanu bdvnieciba. Viens no galvenajiem
kavékliem ir nepietiekama informacija par sadu jaunu
betona kompozitmaterialu ilglaicigajiem raditajiem -—
Sludes un paralélajam zGsSanas rukumu deformacijam,
kas ir bdatiski, lai garantétu droSu un ilgu bavju
ekspluataciju. Tapat nav izveidoti buvnormativi, kas
atbilstu  konstrukciju  projektésanai no  sadiem
uzlabotiem betona kompozitiem.
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A} Rezultiti un diskusija

Aprobéjot Slides deformaciju noteikSanas metodi un jauno
deformaciju mérisanas pieeju kopa parbauditi vairak ka 20
dazadi betona un cementa kompoziti ar dazadam Skiedram. Paraugi parbauditi ilglaiciga spiedé&, stiepé un tris punktu
liecé, nosakot Slides deformacijas, ka ari paraléli noteiktas zlGSanas rukuma deformacijas (sk. augstak esosos fotoattélus).
Zemak redzamas eksperimentali noteiktas kopéjas deformacijas dazados spriegumu stavoklos. Detalizétu informaciju par
citiem eksperimentalajiem testiem un to rezultatiem skatit publikacijas (Sopus ID: 55359789500).
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Latvian Scientists

g World Congress of

MARITIME SPATIAL
PLANNING PERSPECTIVES IN g
THE BALTIC SEA REGION Gy

Leila Neimane

University of Latvia,
Faculty of Law, Institute of Legal Science

‘oduction 44 Research Objective

demand for marine space, driven The scientific aim is to ensure transparency of the legal
o) needs must at the same time be  environment, facilitating the implementation of effective
1 necessity to ensure the proper MSP in line with the legal framework for those applying
Oof me nne ecosystems In 2014, Directive  legal norms, industry representatives and spatial planning

the framework for maritime  specialists. For this purpose, scientific research methods
iNNir _;' (MSP) came into force, requiring the  used are historical, descriptive, analytical, comparative and
nt of countries’ maritime spatial plans by triangulation, semi-structured in-depth interviews and case
| studies.

:‘j?f_Ckgro.u nd, the Baltic Sea region

iﬁhe fneld s topicalities, reflecting the (USSR Sasss

Es-"i"*-i;; g:f‘m ar - . B '
I ‘Rr : "ﬁ ii |'|h"ﬁ{mwr”'f Mrﬂmﬂug ] ;‘

environmental transformation. As a result,  E it RERE R .;m;.ﬂfk“,w,m i .h?m 4

i ] A he

-'nd..uctS' an in-depth study of the  FEESSSEEENSSRSEE il i l!ﬁu 5
and implementation challenges of effective SV RS R Ao ol bl daese | S Ll 18
tion and best practice examples in the Baltic

I ts & Discussion

S currently a new field on a national 3
2 are few practical activities at sea, the =)
3% rmtﬂﬁ MBJIW& offshore tourism @

n ig the experience of other countries is =1 o mxf" %

ar importance, including concerning the % srostC:* 2° '

| , Its efficiency and its coherence with 9 o Qﬁ‘?—’ @;\G‘ U)
amework. Overall, following the development f‘o,‘mmtorifg{? _4,,\OQé_I?_l;-I:;_;T--;;_-;;__ W el %

the Baltic Sea region, this can be assessed % ‘i?»‘?;é\e.ge;mﬁ “,,htb,cbmdl?] SIS

t and of high quality. %@}c}‘é“{\ Shropasn Grest Thaet %}EE o EE:‘; S vty

iNntegrated marine management
Aarhus Convention Mww One Sp=es ‘P‘Laﬂmﬂ coastal tourism

Ti me Ii ne TRenewable Energy Directive 2018/2011; 2EC, COM(2019) 640 final; 3 EC, COM(2020)
562 final;  Regulation 2021/1119; > EC, COM(2021) 550 final; ¢ EC, COM(2022) 230
final; ? European Parliament, 2023.

2018 2019 2020 2021 2022 2023
Leila Neimane
Vlaritime Spatial Planning s
Practical User’s Manual . 6.21. .
19. | 321 E 9.21. DE 22.
- BALTIC SEA REGl@N i tarsgtftpgfrﬂ et DK Climate. MSP/LT EE
MSP 55%3 MSP Law4 MSP MSP

__P ERSPECTN

12.18 11.12.2019. 12.20. 4.21. “Fi fT 2]553; 'R i ?9 2018/2011; 2EC r“m‘lgﬁfﬁur ; 3EC, COM(2020)
10. it for enew nergy Directive 2018/2011; <EC, COM(2019) 640 final; * EC, COM(2020)
RED II' Eurnpeanz Fl PL 562 fi H 2qulation 2021/1119; 5 EC, COM(2021) 550 final; ¢ EC, COM(2022) 230
Green Deal MSP MSP 1'm.nl_ '::ur'uj]t:-.'m Parliament, 2023

1) GHG reduction of at least 40% to 55% in 2030; 2) the share of renewable energy from at least 32% to 45% in 2030.’

Riga, 2023

 here: https://www.jf.lu.lv/par-mums/juridiskas-zinatnes-instituts/instituta-zinas/

The continuing MSP cycle

| CoNwousRevsiowerocess | <‘ C onclusions

PLANNING CYCLE 1 ; PLANNING CYCLE 2 — PLANNING CYCLE 3 —  PLANNING CYCLE 4 ‘“\
| However, major challenges to be
Y T i NN o RN o T addressed by the legal framework are
P eROcESS ' the implementation of MSP, monitoring

and evaluation, as well as involvement
by the general public and taking social
S and cultural interests into account in

Haming a stepbyesten appmach

P s amue o MSP. Issues of increasing energy

e e/ production capacity in the marine
environment and protecting biodiversity

are also fundamental in light of ambitious
climate goals.

EVALUATE EVALUATE

Contact Information: |eila.neimane@lu.lv
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Life cycle recognltlo’n in revitalization of

degraded.s ites — “step forward to Z\ﬂnoe\ﬁm-qane

J. Burlakovs
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Va TOPICALITY p ] RESEARCH AND N
4 » APPLICATION

More than a million degraded sites — the territories Life cycle recognition in degraded site revitalization
affected by various contamination or degradation iInvolves detailed interdisciplinary expertize and integ-

impacts — such as brownfields, dumps, landfills, and ration of a complex of activities:
abandoned industrial domains are recognized over the
European Union, many of them causing continuing
hazards of long-term environmental pollution. Usually,
these are distant areas where investors do not see
economically viable solutions, and the need for rede-
velopment is insufficient to cover conventional reme-
diation or recovery costs.

Cemprehendmg the site- Delivering detailed
specific problem scaling at assessment to potential
local to broader scale investors for planning
of revitalization
implementation

Recognizing the

stakeholder varia-
bility, involvement
and their interests

Finding common
denominator balan-
cing stakeholders’
interests according
to long-term
environmental,
social and economic
benefits

Developing on-site
monitoring plan and

selecting appropriate
laboratory tests

&

Ex- | [ Depleted | [ B Contain
. | P | Sludge | ASSESSING | M hazardous waste — I
industrial — agricultural — : Modelling life cycle assessment Selecting the list of justified
J field
area lands ‘ | I€10S DEGRADED ' using software based on specific criteria for monetary and

input and output parameters within
reasonably developed scenarios

intangible benefit estimation of

Performing multi-proxy analysis | it b
revitalization

and recognizing pros and cons of
revitalization implementation

I _II | I .. I—FII | PHIER > | Demand specific

revitalization

Military | [ __ . . | | [ Non-conta- ~ - . . .
Y | | Existng | | od || " - ,M'gh‘ be berpiad The process is hard and time-consuming, grounded
affected jandfils | dumps minated by nature _ _ = _ _ :
_area ) (" & | mmlng area Contain material in site-specifics, and it must be open for discussions
R NAR - AR 1“” i among all stakeholders — scientists, experts, legal repre-

sentatives (from the state level and municipalities),
investors, non-governmental organizations and society.

INTENDED TARGET ACHIEVED RESULT

e Closed landfill according to the European e Restored ecosystem

Union legal regulations e Recovered material from old dump
e Social and recreation functionality in aftercare e Innovative landscape design

e Balanced monetary and intangible benefits 4 L. Success for science and society y

It Is common that degraded S|tes are forgotten by
society, closed, unmaintained and overgrown. One
may say that the ‘natural revitalization’ of the area
happens over time or that ‘time cures everything'. But
the questions remain — should we waste time waiting,
and what are faster solutions in returning the lost site as
value to the economy and society?

Essential feedback

connection

Compulsory need

o Reso flows [ Preservation of ) ENVIRON- for famediation Maingoal .
_— INPUT: NATURAL AL ke ar.d A{SEHSEIWE island’s ‘ MENTAL L and dump closure direction
RESOURCES, EN\\'IRONMENTAL economic / ecosystem ) ‘“
— SERWCES — - “'\ ECONOMIC
e i CyC|| Landscape
- architecture with

—.h'-'—/
FACTORS OF PRODUCTION

recreatlen functlen

P

/

" [ EU legislation
on landfill

L ciosure

" Innovative biocover

‘ 3 . . - SOCIAL 2:» and landfill mining
jf Local authority | * \ deilgﬂ
\__ decision | —
/ “~-.___ | Discussion with experts }(_
v __on engineering design Exampb of
[ Aftercareand | e
"> ciariie postcontinl k ovelpassed challenges at

implementing the integrated approachin
revitalization of Kudjape former landfill in Saaremaa (Estonia)

\n"‘“ == EHL'?HLMN —— /
T\ POLLUTION, WASTE

The life cycle recognition approach means integ-
rating environmental (ecological), social and econo-
mic interests for one sustainable solution.

For instance, revitalizing a former dumpsite may
result in recovered ecosystem services in environmental
Interests, open green space with maintained infra-
structure in social interests, and recovery of secondary
materials by urban mining followed by regained land
assets in economic interests.

V4o CONCLUDING
REMARKS

The approach of life cycle recognition in revitalization
depends on selected indicator estimation expressed in

monetary terms and environmental burdens such as
emitted or avoided greenhouse gas emissions, impact
on humans and ecosystems, and recovery potential of
secondary resources and energy, the latter s
substantially significant for the implementation of the
circular economy in terms of sustainability.

\ » Savings from excessive contaminant \ I- Holistic perspective for urban, periurban \

monitoring and rural long-term planning
« Income from the recovered materials » Site development for society needs
» Financial gains from site redevelopment » Well-kept landscape
» Increased land assets value AN Environmental awareness
e —
%Gfl BENEFITS GAINED FROM REVITALIZATION ﬁ ‘QQ
Mltlgatlen of human, animal health risks l ' Compliance with environmental
« Reduction of polluted sites management and planning documents
« Recovery of ecosystems « Cancelled restrictions and openness of
« Reduction of emissions the site for new perspectives

» Leachate treatment; purified water return

« Geotechnical safety
ENVIRONMENTAL

» Step forward to environmental
UNIVERSITY OF LATVIA
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Latvijas Biozinatnu un tehnologiju universitate
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Eiropas Ekonomikas un socialo lietu komitejas atzinuma
par ilgtspejigakam partikas sistemam ir uzsverta
nepiecieSamiba pec visaptverosas partikas politikas
Eiropas Savieniba, kuras pamata ir vairaki pilari, tostarp
1saku partikas piegades kezu izveide. Tipiska pieeja, ko
izmanto, lai izskaidrotu atskiribas starp 1sam un
globalam partikas piegades kedem, ir geografiskais
tuvums starp partikas parstrades uznemumu un
pateretaju, ka ari iesaistito dalibnieku skaits, tomer ir
vairaki petijumi, kuros uzsverta saikne starp vietejo
partikas razosanu un vietejo kopienu, ka ari partikas
razosanas socialas un vides ietekmes apmers ka tas nav
globalas rupnieciskas partikas razosanas sistemas
gadijuma.

R

Majrazotaju ieklausanas

® & » ® o= =
bioregionu sistema

Tas nosaka nepieciesamibu meklet jaunus risinajumus
lauku teritoriju ilgtspejigai attistibai, kas iedarbotos uz
lauku teritorijam no sociala, ekonomiska, kulturas un vides
aspektiem.

Viens no potencialajiem risinajumiem, ka mainit esosas
regionalas attistibas virzienu, varetu but bioregionu izveide
un_attistiba Latvija, kas versti uz vietejas ekonomikas
veicinasanu, nacionali raditu produktu un lokalu partikas
tiklu attistibu kopienu (mazpilsetu, novadu) limeni.

<€ patijum mérkis

Izvertet partikas majrazotaju ieklausanos bioregionu
koncepta Latvija

Av Rezultati un diskusija

Bioregionu izveides butiba ir versta uz ilgtspé&jigu
teritoriju attistibu, vietéjas ekonomikas veicinasanu,
nacionali raditu produktu un lokalu partikas kezu
attistibu, vietejo kopienu limeni, saglabajot teritorijai
raksturigas  ainavas,  kulturas  mantojumu  un
gastronomiskas ipatnibas.

Partikas
razotiji Vides
resursi
Partikas majraZotaji

Politikas
veidotaji Patérétaji un
Kopienas to grupas
lokalas
vértibas Tirgotaji

Normativais
reguléjums

Vieteja partikas sistema
Sistempieeja, Actor-Network Theory (M. Callon, B. Latour)

Vietejas partikas sistemas butiba ir saistitas ar dazadu
attiecibu veidosanu ar patéretajiem, attiecibam, kas
rada vertibu un nozimi ap produktu un ta izcelsmi, jo
lesaistitas saimniecibas veic ne vien lauksaimniecisko
razosanu, bet arl citas butiskas funkcijas: ar vides
saudzesanu un ainavu uzturesanu saistitas darbibas,
biologiskas daudzveidibas saglabasana, kulturas
tradiciju  uzturesana un nodosana nakamajam
paaudzem, lokalo vertibu popularizesana, lauku
apdzivotibas un sakoptibas uzturesana, kas pilniba
atbilst bioregionu stratégiskajiem principiem.

" » Kontaktinformacija

Latvijas Biozinatnu un tehnologiju universitate
Ekonomikas un sabiedribas attistibas fakultate
Dr.oec, Asoc.prof. Liga Proskina
liga.proskina@lbtu.lv

Fundamentalo un lietiSko pétijumu projekts Nr. 1zp-2022/1-0519 «Bio-regioni ka integreta

stratégija ilgtspéjigai lauku teritoriju attistibai Latvija».
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Bioregionu sistemas ieintereseto pusu klasifikacija,
atbilstosi vietejo partikas sistemu pieejai
Gureschi, et al, 2020

Praktiskie iequvumi katra no ilgtspejas dimensijam ir
butiski - ainavu veidosana, stabils tirqgus, ieksejas partikas
kedes, nodarbinatibas [limena pieaugums laukos,
parskatamiba attieciba uz partikas produktu izcelsmi, ta
pat arl iedzivotaju pasapzinas celsana par vietejo kulturu
un identitati.

‘4 Secinajumi

Bioregionu konceptu vislielakaja mera var attiecinat uz
partikas razosanu, tacu bioregiona razoto partikas produktu
popularizesana ir ciesi saistita ar vietejas partikas sistemu
attistisanu, pasas teritorijas popularizesanu un turisma
stratégiju.

Partikas majrazotajus, vietejas partikas sistemas ietvaros,
raksturo isa piegades kéde, kura produktu razosana,
apstrade, tirdznieciba un paterins notiek relativi maza
geografiska attaluma,

idz ar to tam piemit vairakas prieksrocibas, kas sniedz
butisku pozitivu efektu vietejas ekonomikas veicinasana -
dazado lauku ekonomiku, veicina lielaku ekonomisko
neatkaribu, sekme vieteja potenciala attistibu un uzlabo
teritorijas telu.
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APPLICABILITY OF LOCAL BIOMASS RESOURCES FOR EFFICIENT AND
GREEN HEAT ENERGY PRODUCTION

Raimonds Valdmanis, Maija Zake

Latvijas Universitates Fizikas Instituts

<

Introduction

« The given study meets the requirements set in
the context of climate change in the Sustainable
Development Program for 2030 and the Paris
Agreement: increase the quotas of renewable
energy resources and switch to greener
technologies, improving sustainable energy
production with a gradual transition from the
use of fossil fuels (coal, oil and natural gas) in
energy production on renewable energy
resources (solar, wind, water or biomass). Since
seasonal climate changes in Latvia significantly

p>

Research Objective

The aim of research is to promote wider use of
regional bioenergy resources to produce
environmentally friendly, sustainable, and efficient
heat energy with innovative approach to the
improvement of heat production. This approach
includes microwave (MW) pretreatment of biomass
pellets of different origins (wood, straw, peat),
creation of selectively activated pellet mixtures of
optimal composition and use of the electric field to
enhance the processes of heat/mass transfer.

affect the production of solar, wind and
hydropower, research is being conducted on the
use of locally available bioenergy resources
(wood, straw, peat) for efficient and sustainable —{|
heat energy production, developing innovative
methods for the local heat production process
control and improvement.

A sketch of the experimental device: 1 -
gasifier; 2, 3, 4 - water-cooled sections of
the combustor; 5 - primary air; 6 - propane
flame supply nozzle; 7 - secondary air
supply nozzle; 8.- orifices for the diagnostic
tools. supply nozzle

Av Results & Discussion
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Research has been conducted evaluating the impact of MW pretreatment of pellets on the formation of combustion
and heat production processes of selectively activated mixtures. It has been established that MW pretreatment of
biomass pellets and their mixing with non-activated biomass pellets of different origin contribute to faster ignition
and more complete combustion of the mixture, improving the heat production process and the composition of
emissions, depending on the mixture composition and the temperature of MW pretreatment. An additional
improvement of heat production (by 10-12%) is achieved using electric field effects on the flame.

44 Conclusions

Results presented above suggest that microwave
pretreatment of local energy resources - different
origin biomass pellets, the formation of selectively
activated biomass blends and electric field
enhanced process of heat/mass transfer can be
used as the effective tool to provide control of
biomass thermochemical conversion, improving
heat energy production and composition of
emissions.

<’ » Contact Information

Raimonds Valdmanis mob. 371 20 393 880, raimonds.valdmanis@lu.lv
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Dzivsudraba piesarnojums melnajos starkos Latvija

Atis Skudra, Rita Veilande, Gita Révalde, Anda Abola, Maris Strazds, Zanda Brike, Antonija Rimsa

Latvijas Universitate, Atomfizikas un spektroskopijas instittts un Biologijas instituts

- levads “  Petijuma merkis

Ir noteikt dzivsudraba (Hg) koncentraciju Latvijas  vide,
izmantojot par monitoringa indikatoriem ar putniem saistitus
vienumus (piemeram, olu caumalas). Merijumi paraugos tika
veikti ar Zemana absorbcijas dzivsudraba analizatoru.

Melnie starki ir gajputni. Latvija tie ligzdo, bet ziemu pavada
siltajas zemeés - Afrika. Ir ilgdzivotaji. Kops 1990-to gadu
sakuma to skaits ir ieverojami samazinajies (no ~750-900
pariem 1996. gada ldz 85-140 pariem 2017. gada). Ligzdas
veido lielos, resnos kokos ar lielu vainagu, kas atrodas vecos
mezos, piemeram, ozolos, klusas vietas. Galvenokart ed
nelielas saldudens zivis, ko var nokert iebrienot seklos udenos.

Dzivsudrabs (Hg) un dazadi ta savienojumi ir labi zinami ka
toksiski un veselibai kaitigi. Viens no toksiskakajiem ir
metildzivsudrabs, kas veidojas udenstilpnes - udenos, purvos,
nogulsnés. Tas uzkrajas dzivajos organismos, ejot uz augsu
baribas kede, ta koncentracija pieaug.

Av Rezultati un diskusija
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» Lai novértétu vides piesarnojumu, biezi izmanto no dzivniekiem ieguitus biologiskus paraugus.

» Ta ka melnie starki ir aizsargajami, meés izmantojam paraugus, ko iespejams iegut, netraucejot putnus - neveiksmigu vai skilusos
olu caumalas un kakas.

« Paraugu vaksana notiek pavasara-vasaras sezona.

« Kad caumalas un kakas savaktas, tas tiek sagatavotas merijumiem.

* Hg koncentracijas merisanai izmantojam atomu absorbcijas spektrometru, kam pievienota pirolizes krasnina.

 Spektrometra ipasa uzbuve lauj izmerit loti mazas dzivsudraba koncentracijas, lidz pat 1-2 ng/g.

» Karte redzams Hg koncentracijas merijumu apkopojums. Paraugi savakti no ligzdvietam visa Latvijas
teritorija.
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» Atomu absorbcijas spektrometrs ar pievienoto pirolizes krasninu
var tikt izmantots biologisku cietu paraugu Hg analizei.

* Izanalizeti ap 360 melno starku caumalu/ membranu paraugi ar
videjam vertibam: caumalas

100 j f

- 16 ng/g; membranas - 202 ng/q; jauktos - 47 ng/qg. Vairakos
paraugos vertibas parsniedz 1000 ng/g.

* Hg koncentracijas attiecibas starp caumalam un

—_—
Q

membranam ir1: 11.

Dzivsudraba koncentracija, ng/g

’ Kontaktinformacija Eggshell _ Membrane  Mixed
4 Parauga sastavs
askudra@latnet.lv

Petniecibas darbu finanse Latvijas Zinatnes padomes projekts «Dzivsudraba piesarnojums savvalas putnos Latvija: pasreizejais
stavoklis un lidzsinejo parmainu rekonstrukcija» Nr. 1zp-2020/1-0005.
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Dzivsudrabs (Hg) un dazadi ta savienojumi ir labi zinami ka
toksiski un veselibai kaitigi. Viens no toksiskakajiem ir
metildzivsudrabs, kas veidojas udenstilpnes - udenos, purvos,
nogulsnés. Tas uzkrajas dzivajos organismos, ejot uz augsu
baribas kede, ta koncentracija pieaug.
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* Lai novértétu vides piesarnojumu, biezi izmanto no dzivniekiem iegutus biologiskus paraugus.

* Ta ka melnie starki ir aizsargajami, més izmantojam paraugus, ko iespejams iegut, netraucejot putnus - neveiksmigu vai skilusos
olu caumalas un kakas.

 Paraugu vaksana notiek pavasara-vasaras sezona.

« Kad caumalas un kakas savaktas, tas tiek sagatavotas merijumiem.

» Hg koncentracijas merisanai izmantojam atomu absorbcijas spektrometru, kam pievienota pirolizes krasnina.

 Spektrometra ipasa uzbuve lauj izmerit loti mazas dzivsudraba koncentracijas, lidz pat 1-2 ng/g.

» Karte redzams Hg koncentracijas merijumu apkopojums. Paraugi savakti no ligzdvietam visa Latvijas
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Co-design Iin Participatory Budgeting Process for Regeneration
of Open Space in Large Housing Estates

Sandra Treija, Ugis Bratuskins, Alisa Korolova
Riga Technical University

>

" Introduction

In many European cities large housing estates
built after the Second World War occupy wide
areas outside the city’s historic cores. Their
adaptation to today’'s needs is among the most
challenging problems facing the cities in the
Baltic Sea region. One of the widely used urban
renewal strategies is the regeneration of outdoor
spaces. Improving the quality of outdoor spaces
has many positive results, the most significant
being the improvement of the quality of life for
residents and the reduction of social exclusion.
More active use of outdoor spaces also results
in a sense of community and a definition of

<4
o < Research Objective

The study identifies the suitability of the co-design
approach to the context of participatory budgeting
projects, compares the used co-design models, and
creates guidelines for the successful adaptation of co-

design principles to specific circumstances of
regeneration of outdoor spaces.
Starting from 2022, Riga municipality and RTU Faculty

of Architecture cooperate Iin the PB project
competition. Participation in the preparation of PB

project proposals is delegated to the 3rd year students
who worked in groups. Each year there are projects
aiming regeneration of outdoor space in large housing
estates, showing importance of this issue.

identity. Residents' participation in these
regeneration  strategies has become an 2019
essential tool for a positive outcome of the
regeneration process. In the process of SUBMITTED: 33
developing participatory budgeting projects, the =™ | R
co-design approach ensures the involvement of
all stakeholders.

2021

SUBMITTED: 34
ACCEPTED: 12

Fig. 1. The number of projects and voting results in program “Riga City Participatory
Budgeting Project |deas Competition” [developed by the authors using publicly
avallable data from https://balso.riga. iv/].

A‘ Results & Discussion

When starting cooperation with neighbourhood initiative groups, the diversity of needs, wishes and
expectations regarding student involvement was revealed, thus the role of students was very different in
each individual case. Although there was a diversity of roles, in general, clearly defined co-design
principles could be fixed in the cooperation, such as intentionally involving target users in designing
solutions; postponing design decisions until feedback is collected; synthesizing target user feedback into
insights; and development of solutions based on a feedback.
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Fig. 3 and 4. Proposals for “Riga City Participatory
Budgeting Project Ideas Competition 2023" In
Boldergja large housing estate and in Jugla large
housing estate [student proposals].

Fig. 2. Role of the university in the participatory budgeting process in Riga, Latvia
[diagram created by the authors].

‘4 Conclusions

« PB opens up new opportunities for outdoor space regeneration in large housing estates, as the
competition requirements and the available funding is suitable for a small-scale improvements in
courtyards and other public open spaces within the estate.

« There may be a gap between the ideas of the local people regarding site improvement initiatives
corresponding to the PB projects and the way how they are presented. Collaboration and co-design on
different stages of project proposal development ensures a more professional approach of delivering
the ideas to the involved parties. Students of related fields to architecture and urban design as well as
universities may take the role of facilitator in the PB process, bridging the gap in the PB brainstorming
stage and acting as a point of contact between the municipality and local people.

« The added value turned out to be the expansion of the circle of involved persons. Students not only
actively participated in the development of proposals but also became agents of PB projects, forming
activist groups In their neighbourhoods.

{ - Contact Information

E-mail: sandra.treija@rtu.lv, ugis.bratuskins@rtu.lv, alisa.korolova@rtu.lv
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Food production residues as a valuable source of functional ingredients

Cranberry Procyanidin Example
Linards Klavins(1*), Ingus Péerkons(2), Marcis Mezulis(1), Arturs Viksna(3) and Maris Klavins(1)

(1) Department of Environmental Science, University of Latvia, LV-1004, Riga, Latvia; linards.klavins@lu.lv; marcis.mezulis@lu.lv; maris.klavins@Iu.lv
(2) Institute of Food Safety, Animal Health and Environment "BIOR", LV-1076, Riga, Latvia; ingus.perkons@bior.lv
(3) Faculty of Chemistry, University of Latvia, Jelgavas street 1, LV-1004, Riga, Latvia; arturs.viksna@lu.lv(*) linards.klavins@Iu.lv

Introduction ¢ " Research Objective

Procyanidins are a polyphenolic group The aim of this study was to compare and

that can be found in a variety of foods ~ optimize (RSM) the extraction solvent
— Choco|ate, tea, cranberries and variables most suitable for extraction of
others. Type A procyanidins can be cranberry press residues to retrieve
found in a handful of sources and one procyanidins. Purified extract was analysed
of the richest sources are American using LC-FTICR-HRMS and antioxidative
cranberries. These compounds effects of extracts were evaluated.

possess antioxidative, anticancer, anti-

Extraction of procyanidins
from cranberry press

inflammatory activities and are most i 1>
widely used as prevention for urinary 1 _r Ea 1
tract infections. Cranberries are o [T puteaton i) | [ gy e

— LC-ESI-FTICR-HRMS
EtOAc n)

utilized for jam and juice production, B g r— %fi";i’izi'%'
-Anthqwanins. L TNunpmar > E:r:yfir?::t?;r: 1
co-pigments | ) flavanols | - Prncyamdm)

and the latter produces an industrial
food-waste — press residues. | roieasion |

oI | LAY 70% acetone—s| | ro0YANIIN | 1 purification
purification fraction 2 (gradient elution

with acetone)

Me fraction 4

Figure 1. Purification of the prepared optimal procyanidin extract from cranberry press residues.

A £ Results & Discussion
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Solvent system No.
1. 70% ACE, 0.5% HCI 2. 70% DMSO 3. 70% ACE, 0.5% FA 4. 70% ACE 5. MeOH, 0.5% FA 6. MeOH, 0.5% HCI

7. MeOH, 0.1% TFA 8. 70% ACE, 0.5% AA 9. 70% ACE, 0.1% TFA 10. MeOH, 0.5% AA 11 .MeOH 12. 70% EtOH 0. 30
13. H20 14. 1.25M NaCl Pt
Figure 2. Screening of solve_nt compositions usec_i for the extraction of prqcyanidins Figure 3. Response surface graphshowing the effect of acetone and acetic acid
(TPCA) and total polyphenolics (TPC) from American cranberry press residues. concentration on the measured response (total procyanidins).

Antioxidative potential analysis showed that increasing procyanidin concentration in a specific fraction leads
to higher antioxidant potential. LC-ESI-FTICR-HRMS analysis showed that the most frequently detected
PCs were pentamers (N=15) and tetramers (N=11) with one A-type linkage, followed by hexamers (N=38)
and pentamers (N=7) with two A-type linkages. In fact, 76 out of 78 compounds contained (epi)catechin as
the sole monomeric unit. B-type dimers produced higher intensity chromatographic peaks compared to A-
type dimers, A-type PCs accounted for almost 80% of the total peak area. Their prevalence increased along
with the degree of polymerization.

<4 conclusions

Different extraction solvents commonly used for the extraction of procyanidins were compared to extract
American cranberry press residues. The solvent providing the highest total procyanidin yield was acetone. The
optimal extract was prepared and purified to obtain procyanidin rich fractions, which were tested for their
antioxidative properties and qualitative composition. Addition of acidifying agent for the extraction of procyanidins
did not increase the procyanidin yield significantly over a gradient concentrations. Additionally, to the known
procyanidin properties for the prevention of urinary tract infection prevention, it was shown that these
phytochemicals have high radical scavenging properties. The use of (LC-FT-ICR-HRMS allowed the identification
of 78 individual procyanidins with the degree of polymerization up to 9. 65 of the identified procyanidins belonged
to the A-type procyanidins, which is the conformation of procyanidins responsible for the specific E.coli anti-
adhesion ability. Altogether our results show the possibility of cranberry press residue possible use in biorefinery
strategies to obtain beneficial functional ingredients that could potentially benefit human health.
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Introduction

Bacillus subtilis (Bs) is a bacterium that benefits plants and is used in the production of plant biostimulants and
protection agents. Cultivation of Bs is a crucial step in bio-control preparation production, as it greatly impacts
the quality and price of the final product. In 2020 started 3 year cooperation project between Bioefekts Ltd. and
Latvian State Institute of Wood Chemistry in which task of Bs cultivation scale-up from laboratory 2 L flasks to
pilot bioreactor conditions took place.

<
f" Research Objective

A series of shake flask and bioreactor experiments were
sellected for investigating the economically feasible
legume-based (broad-bean) broth composition and
bioreactor parameters for spore production of Bacillus
subtilis MSCL 897, a Latvian soil isolate.

Media evaluation in
shake flasks.

Cultivation scale-up in
100 L bioreactor.

AV Results & Discussion

—

* molasses 10 g/l
« BB flour 10 g/

* molasses 10 g/l
* BB flour 10 g/l

* molasses 10 ¢/l

Process off-line and on-line data from 3 explorative batch | 2.5~ | ol

cultivation runs in the different culture media characterize - YE 0.5 g/ » peptone 0.5 g/l
spore productivity and factors influencing it. ) ~ Lk Lk
E 107 # 'mg: T «10° #2 -105‘: g <109 #3 I-m"“*:
Eél 4.0%%4 4.0254 40 S
Were found that a little amount of peptone or yeast extract = L= - ; o B
addition (0.5 g/l) has a positive effect on microbial growth, € - ih s S 5
spore yield and preparation antifungal properties! 8% e BT 8Y% o 07 8% s e
L Time [h] Time [h] Time J[r}ll
On-line parameters characteristic in processes with high Emm E"#i .E-.m“
spore productivity were evaluated: sharp and reduced F20| /A ] ol \_MM_ “)L\ﬁﬁ_ﬁ
culture growth at the process beginning and at the end Do nmmen 0 % o mwm e %0 nw«
respectively (observed by agitation speed, base ; ; 5“'
consumption and CO, evolution rate parameters). a4 | 2 |
E‘ é I|‘f-___ __:E_ ““‘-\‘
8 [ Wl 8 |-\
©% o LJUD 20 40

Antifungal analysis showed preparation effectiveness

0 20 40
Time [h]

60

Time [h]

against several well known fungal pathogens: o “BB— braad bean

Cherbarum |

«— Sterile zone diameter, exp. #3
1.0cm <« Growth inhibition zone diameter,exp. #3

1.5 cm

1.7 cm

1.5 cm

< .
<¥Conclusions

High yied (1.8-2.0 CFU/mI) spore production in 24-48 h cultivation demonstrated for Bacillus subtilis MSCL 897
pilot-scale bioractor process. Investigated that obtained product has an anti-fungal properties against well
known C. herbarum, F. graminearum, A. niger, A. tenuis and F. culumorum pathogen-fungus.

4’ Aknowledgements 4’ Contact Information

This research was co-funded by the European Regional
Development Fund, grant number 1.1.1.1/19/A/150
("Scale-up research of the microbiological soil fertilizer
and biocontrol agent obtained in submerged and surface

cultivation processes”)
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Valérijs Nikulins Geodinamiska faktora

International Association for
Promoting Geoethics biedrs
SIA «Geo Consultants»

nozime Plavinu HES
bistamibas novertesana

9
levads

« Latvijas lielaka HES - Plavinu HES atrodas
nelabvéligos geodinamiskos apstaklos. PHES
atrodas netalu no Piebalgas tektoniska lGzuma
dienvidrietumu malas, un Udenskratuvi Skérso
Aizkraukles tektoniskais l0zums. Sie lazumi
veido grabeveida struktiru, kura Kkristaliskais
pamatklintajs ir pazeminats attieciba pret ta
lTmeni arpus Sis struktdras.

<«

tijuma merkis

« lzpéetit geodinamisko situaciju PHES rajona.
Geodinamiskie apstakli var ietekmét PHES
drosibu. Sie pétijumi ietver:

1) ieprieks veikto pétijumu kompleksa analize ar
dazadam metodem: geologiskajam un
geofizikalajam, geodéziskajam un citam metodém;
2) veikt zemes garozas sprieguma-deformacijas
stavokla modelésanu PHES rajona.

Geodéziskie pétijjumi Plavinu geodinamiska [« w % % e
poligona (Abolting, 1969 un 1971) pirms un péc 3 |
rezervuara piepildiSanas uzradija tektonisko
spriegumu pardali. 2,5 km no Piebalgas lGzuma Kaledonijas
dienvidrietumu mala konstatéta intensivu | struktlras
vertikalu kustibu zona. { ¢ kompleksa
2015. gada dambja labaja krasta konstatéta tektoniskie
tektonisko lGzumu pédas (Fugro Consult, 2015). ones” | . Gzumi
Tadéjadi tika apstiprinats 1985. gada atklats
Piebalgas lizums (Bebriss et al., 1985). &
A /. Rezultati un diskusija
v
T -I{_ J - Karte horizontalais
| maksimuma
paatrinajums (PGA)
S | | | : cietas gruntis ar
. [ ] ' 10% varbatibas
® [ - iesp&jamibu
| s 7 parsniegt
il | aprékinato
| seismisko intensitati
r ; ‘ | (cm/sek2) 50 gadu
X hm) D Nikulins V., 2011. Assessment of the seismic garuma

Vertikala nobide Zemes virsmas PHES hazard in Latvia. Version of 2007 year.

« Tika veikta dazadu zemes garozas geologisko un geodinamisko procesu saistibu analize PHES rajona.
Tika veikta zemestricu tektonisko vilnu ietekmes analize no seismiski aktivajam zonam, tehnogénas
seismiskuma ietekmes analize (spradzieni Latvias un Igaunijas karjeros), regionalas, dabiskas
seismiskuma analize (regionalaja un Ziemelatlantija) un novéroto deformaciju analize uz PHES struktiram.
Izanalizéti iesp&jamie tektonisko spriegumu parametri Latvijas zemes garoza. Sim noldkam tika izmantoti

zemestricu fokusa mehanismi Zviedrija un Baltija. Tiek veikta sprieguma-deformacijas stavokla simulacija.
Atklata deformacijas zona starp Piebalgas un Aizkraukles [Gzumiem.

‘4 Secinajumi

« Deformacijas ieplaka konstatéta apvidu starp
Piebalgas Idzuma dienvidrietumu malu un
Aizkrauklas lGzuma vidusdalu.

Tadgjadi tika apstiprinati iepriekS noteiktie
geodinamiskas bistamibas faktori. DroSiba
prasa labaku |énu un atru kustibu kontroli.
leteicams izveidot lokalo seismisko tiklu. Tas
laus izsekot geodinamisko apstaklu izmainam
no dabas un cilvéka raditas ietekmes.

" Kontaktinformacija

Plavinu HES un
lokalas seismisko
noverojumu sistemas
projekts

Dr.geol., seismologs, geofizikis, Valérijs Nikulins, e-pasts: seismolat@gmail.com
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The Baltic States on the Road to Citizen Science:
Researcher and Citizen Engagement

Mg.sc.soc. Marite Savica, Mg.sc.soc. Gita Rozenberga
University of Latvia Library

S
Introduction

Citizen science has been taking an increasingly stable
place among the components of open science In
recent years. Citizen science activities allow interaction
between various interested parties, which is an
essential prerequisite for the well-being of society,
scientific progress, and solving global problems. For
more powerful progress, in addition to collaboration
between researchers and citizens, it is good to attract
specialists from other fields or use their services.

In 2022, a study was conducted in the Baltic States,
which revealed various aspects of cooperation

<
<4 Research Objective

During the study, the experience of all three
parties involved in the citizen science projects
and activities: scientists, librarians and
specialists of other memory Institutions,
amateur researchers was learned. The study
also explored the general situation and

understanding of citizen science, as well as the
collaboration among the parties involved. The
research focused a lot on the role of memory
institutions, especially libraries, in promoting
citizen science.

between scientists, amateur researchers, library and
museum specialists in the context of citizen science.

‘i Results & Discussion

Researcher

Amateur
researcher/

citizen Researcher

Amateurresearcher/
(volunteer) 39%

citizen (volunteer)

33%

Memory
institutions

28%

Memory institutions

mYes ENo mDon't know

Respondents by occupation Would you like to collaborate with professionals from memory institutions

(libraries, museums, archives) in research projects/activities in the future?

he responses received from the three groups of respondents lead to the conclusion that citizen science is
perceived positively, it is closely related not only to support science but also to society's welfare and
education. Respondents were able to both give examples of such activities and confirm their participation in
citizen science projects. Respondents express their desire to collaborate, and appreciated the memory
institutions support service with the ability to perform the tasks related to the organization of research
projects and activities, the research progress, including data management, community gathering, promotion
of knowledge sharing and skills and others.

p> Conclusions

The knowledge expansion on citizen science projects would promote the collaboration in research In
general as well as constitute the interest in giving feedback among researchers and society, and vice versa.

Memory institution's role in research and citizen science in particular is expanding.

The results and conclusions of the study have highlighted the significant potential of citizen science for
research, society and sustainability.

:. Contact Information

E-mail: gita.rozenberga[@]lu.lv
More information is available in the LibOCS project material collection on Zenodo.

The project LibOCS under the Erasmus+ KA2 Strategic Partnerships program, Project Number: 2021-1-EE01-KA220-HED-000031125
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INOVATIVI PRODUKTI KULTURU AUDZESANAI LATVIJA - VIDEI

DRAUDZIGS, ALTERNATIVS UN EKONOMISKS RISINAJUMS

PhD studente, Mg. oec. Vivita Viksnina un prof. Baiba Rivza
Latvijas Biozinatnu un tehnologiju universitate
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‘4 Péetijjuma merkis un

Klimata parmainas un visparejas apkartejas | i lai DAk L -
vides negativas izmainas Ir pasaules un Eiropas ] syz:angl, = p_a _' d3 razosvaqa nesamgzlpg O3
un butisks partikas razosanas 1zejvielu

nakotnes drauds, kas liek parvertét ricibas planus
un izvéléties uz ilgtspéjigu saimniekosanu véstu
ekonomikas pieeju. Lauksaimniecibas nozare Ir
viena no siltumnicefekta gazu emisiju raditajam un
Eiropas Zala kursa stratégija: “No lauka lidz
galdam” rada nepiecieSamibu izstradat un ieviest
jaunas inovacijas augkopiba. Zala kursa meérki ir
savstarpgji saistiti. Viena no augkopibas
prioritatém ir augsnes un udens vides atjaunosana
un saglabasana. Patlaban priekSplana izvirzas
augkopibas razojoso saimniecibu divas iespé€jas:
1) digitalizacija un 2) biotehnologijas, tai skaita
inovativu mikroorganismus saturosu produktu
lietoSana augkopiba.

nodrosSinajums ir augkopibas produkcija. Pé&tijjuma
meérkis ir ilgtspéjigi, inovativi un ekonomiski pamatoti
risinajumi augkopibai Latvija.

Lai sasniegtu meérki, ir veikts 21 (divdesmit
viens) lauku pétijums ar 68 atskirigiem variantiem,
laika perioda no 2018. lidz 2021. gadam - ziemas
rapsim un Kkviesiem, vasaras rapsim, kviesiem,
mieziem, lauku pupam un ziriem. Tika apkopoti
pétijumu rezultati, par inovativu, dabiskas izcelsmes
produktu rezultatiem augkopiba. Petijuma pielietotas
metodes: monografiska metode, zinatniska
indukcijas un dedukcijas metodes, statistikas un
finanSu analizes metodes, logiski konstruktiva
metode.

A~ Rezultati un diskusija

vViens no lielakiem izaicinajumiem ir zinadsanas inovativu produktu lietosana. Katrs atsevisks produkts
var nesniegt vélamo ekonomisko ietekmi uz razas veidosanos, bet So produktu kombinéSana un preciza
lietoSana sniedz ievérojamu ekonomisko ieguvumu un pozitivu ietekmi uz KkultGrauga razu gan
konvencionalaja, gan biologiskaja saimnieko$Sanas metodé. Dabiskas izcelsmes inovativie produkti var
daléji aizvietot un papildinat kimiskos méslosanas, ka ari augu aizsardzibas lidzekl|us.

lenakumu palielinajums konvencionalas un integretas augkopibas saimniecibai, pielietojot
inovativus augkopibas produktus Latvija, aprekina periods: 2018. — 2021.

e e Kopé€jais
i Rida (K, |Radepipy, | Peas  (HIBQades o || RERCURD pe|nas
Kultdraugs starpiba, | izdevumi, Izmaksu e
t/ha t/ha % s palielinajums,
t/ha EUR/ha atskaitiSanas, EUR
EUR/ha
Ziemas kviesi 5.10 6.10 1.00 9.00 32% 159.14 5,044.74
Vasaras kviesi 4.59 4.94 0.35 103.42 21% 183.75 3,766.88
Ziemas rapsis 4.90 5.20 0.30 5.25 10% 344.88 3,517.78
Lauku pupas 2.96 3.46 0.50 9.32 4% 109.48 416.02
Vasaras rapsis 3.92 4.69 0.77 57.00 1% 241.76 265.94
Paréjie augi = = = = 33% = =
Kopa platiba:| 100% - =
lenakuma palielinajums kopa, EUR uz 100 LIZ ha:| 13,011.35

*K — kontroles raza; *IP — raza pielietojot inovativus produktu; *LIZ — Lauksaimnieciba izmantojama zeme

p > Secinajumi

Lai panaktu “Zald kursa® izvirzitos meérkus,
lauksaimniecibai ir jasamazina SEG emisiju
apjoms. SEG emisiju apjoma samazinasana Iir
lespéjama, izstradajot un ieviesot inovativus
lauksaimnieciba izmantojamus produktus;

Inovativie mikrobiologiskie un humusvielu

3 -;T' L {31 oy ¥ -,I"_ - ] ks -"_'_ ] .I|_ - | f L]
| A ) ol -4 EaF 'jl- 5 . i ! ; g | LT 5 g ™ - 1 AR
N AT e N M G o TR TR A T T
¥ . -:_ g ’ J_ o ‘. oy E'Ie LA i i - A - % L LA

produkti ir ekonomiski izdevigi ne tikai

biologiskajam saimniecibam, bet art } i — us

konvencionalajam saimniecibam: <> " Kontaktinformacija
Pielietojot inovativus produktus |

konvencionalaja lauksaimnieciba uz katriem LIZ
100 ha var gut papildu ienakumus 13 tikst. EUR.

s ’t Latvijas

#\ Biozinatnuun

@ tehnologiju

7 7 N
.

universitate

Vivita Viksnina: viksnina.vivita@gmail.com
Baiba Rivza: baiba.rivza@llu.lv

Ekonomikas un sabiedribas attistibas fakultate
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The environmental behavior of the Latvian population during the
convergence of crises

Authors Renars Felcis, Aija Zobena, Jurijs Nikisins, Elgars Felcis, Weronika
Felcis, Anete Melgalve, leva Strode, Elina Briede

University of Latvia, Advanced Social and Political Research Institute (ASPRI)

Introduction

The current global challenges of mutual
interdependence can be described by the
concept of  crisis convergence, Wwhere
environmental collapse (climate crisis, rapid
disappearance of biodiversity, environmental
pollution), wider spread of diseases as a result of
human impact on the natural world, and Russia’s
invasion in Ukraine, which is partially rooted in
various social, political, and resource tensions, all
exist simultaneously.

The theory of risk society allows us to explain
both the increase of welfare and the unintended
side-effects - risks that threaten society,
communities, and individuals (social security and

>

Research Objective

The aim of research is what Is society's readiness

for crisis convergence?

Research questions:

What are people saying, what are they doing

personally?

What do people say, how do they do personally?

What do people say should be done structurally?

The most significant insights from the scientific

project "Ready for Change?  Sustainable

Management of Common Natural Resources” are

offered:

1. Representative  citizen  survey
environmental behavior -
environmentally friendly behavior

data on
practicing

inequality, financial and economic security, the 2
economic and social consequences of the climate
crisis, and the loss of biodiversity).

Av Results & Discussion

. Case studies on shared resource situations
where there Is societal, economic, and
environment management - in the development
plans of Gauja National Park, organic farming
development, and among communities living in
regions.

How long could you make ends meet if you suddenly lost your income?
0% 20% 40% 6% 80% 100%

How often do you make a special effort to ..

0% 20 ADe B0k 80% - 100% 20207 NS 1%
Try to sort waste for recycling, 2021 R 28 23 HE - 2 e R —
2021.g. RfC, incl. in groups with statistically significant differences

2020 26 I 11 Lower than secondary education S T0% 5
2017 24 g 13 Secondary or secondary professional education |GGG H 1400 .
2010 IS 14 OISR 34 Higher education | 2 0%

Try to buy fruits and vegetables that are grown without pesticides, 2021 SN 40 - 32 .
2020 _ 32 m The hl:ust.'self-erru:llcweci,en!!ei}re-ne_ur, tarmer RN B0 T 26% 13%
2017 [N 29 36w O _ _ i‘_ﬂnﬂlﬂllsf.-\‘mrker SO ayT . 16% B
Non-working (student, pensioner, housewife, unemployed) TN 11590

2010 N 29 25 13

Avoid buying certain goods for environmental reasons, 2021 | 27 39 N No credit obligation T 7%
2020 27 [ e 00 | There are credit obligations S 5% B

2017 IS SO
010 BN 22 O s A e e 2 e

_ small towns and countryside [ 1700
Reduce energy or fuel consumption at home, 2021

2020
2017
2010
Engage in biocomposting, 2021
2020
2017

B 23 22 IR
13T 18 28 N
12 S
B 13 © 29 I
77 12 1 14 R
EEEggEEEE 10 116 IS
T 10 [ 13

B Couldn't make ends meet B Could make ends meeat for a few months

Could make ends meet fora year ® Could make ends meet for more than a year

| do what is right for the environment, even when it costs more
money or takes more time

2021.g. RiC
Choose to save or reusewater, 2021 RIS 20 G 8 _ e i il H
2020 21 R 2020.8. RFC _ 46% 13%  15% %
2017 | 14 ST E—.
TR P — 2017.¢.sustivwo [ 2 31% 2 [
Cut back on driving a car for environmental reasons, 2021 BN 30 '
] 2010.2. IS5P i
2020 B 7 IO 22 8 . 30% 34% 23% n
.14 T
2017 B3 40 2010.g. ISSP 30% 35% 26%
2010 S EE 43

0% 1086 20604 3006 4064 5006 B0% 70% ol 90 100%

m Always Often M Sometimes M Never Not available B Agree strongly Agree Neither agree nor disagree Disagree ® Disagree strongly

People’s ability to meet ends during a crisis has diminished, with environmental behavior similar in 2020 and
2021. Financial security indicators are not the only ones that define environmentally friendly actions, as
poorer and rural populations often take more environmentally-oriented actions. Support to create new nature
protection areas is higher among women and a more financially insecure population (would not be able to
make ends meet or would be able to do it for a short time in case of loss of income).

.‘4 Conclusions

In order to protect natural assets, new special protection areas should be created in Latvia

Long-term data trends offer valuable insights into what
has changed or stagnated in terms of attitudes and o w406 em 0%

100%

actions from 2000 to 2021. e e | e 2::

Trends in different directions: o2t vic T i D

1 . Hope for more responsible environmental a(:'l:ic)r"l.I 2021.g. RfC, incl. in groups with statistically significant differences m

p P . o Male _ 33% 12% 20%

2. An inability to break the paradigms that have defined pg—
our economy and societal development, including

the emergence of various side-effects of progress B ——

. . . . . Could make ends meet fora few months _ 36% 9%  19% m

that are becoming increasingly difficult to address. could make ends meet fora veor - |ERNNZGHIN 5% INSCXINEN

Could make ends meet for more than a year _ 15% 11% 23% m

B Agree strongly Agree Neither agree nor disagree Disagree ™ Disagree strongly

‘P:a Contact Information

renars.felcis@lu.lv
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Ludmila Lozova, PhD student Latvian Construction Export Challenges in
Biruta Sloka, Dr.oec. prof. the Context of the "Green Economy”

University of Latvia

Research Objective L Context

The goal of the present research is to discover if an The nature of such question raised by
export to the EU countries was one of the determining understanding that the countries who don't
factors of Latvian construction entrepreneurs to iImplement the "Green” principles will be denied
Implement the “Green” principles in their work? to access the markets and technologies of EU.

The difficulty is that Latvian entrepreneurs need

to follow special EU procedures, certification,

proof of material origin and other complicated
actions that in result are making final product

more expensive and less attractive on the export

market.

' rgalim forecasts for turnover rgalim rorecasts for employment
Different  sources  and Orgalim f f Orgalim f |
prognostics are predicting a < Total v > ¢ Total v >
further decline in demand ) )
and a recession in the 3 3

. . . 2 2
technology industries in 1 1
Europe as a whole in 2023 0 0 n 0%
3 Y
) o '1 o '1
see Fig.1 (7
( g.7) - 0.7% -
-3 -3
-4 -4
-5 -5
2022 2023 2022 2023

Data source: E&S WG Forecasts year on year; NACE 25/26/27/28/, and Eurostat detailed enterprise statistics; technology industries "total’

also includes NACE 32.5and 33

Figure 1. Orgalim (Europe’s Technology Industries Organization) forecasts for turnover and
employment in Metal, Electrical and electronic, Mechanical sectors (“Total’).

‘4 Conclusions

There Is a probability that Latvian entrepreneurs will evaluate the opportunities and risks for alternative
markets outside the EU and what aspects have to be considered to realize it.

There is a necessity to discover an alternative markets outside the EU, where Latvian construction
entrepreneurs could export (to regions such as Central Asia, the Middle East or possibly Africa, but at the

expense of high risks).

4" Contact Information

Faculty of Business, Management and Economics, University of Latvia
Biruta Sloka, Dr.oec., prof., biruta.sloka@lu.lv
Ludmila Lozova, PhD student, ludmila@ludmilalozova.lv
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Developing on-job-trainings’ curriculum on sustainable waste management

at food industry enterprises
i& Gunta Grinberga-Zalite, dr.oec; Andra Zvirbule, dr.oec;
sl Madara Dobele, MBA; Linda Groma, MBA

and Technologies Latvia University of Life Sciences and Technologies

S

Introduction 44 Research Objective

Economic growth increases environmental pressure,

thus emphasizing waste minimization's importance. This stud.y has posed a .research qu.est|on: | . '- -L
European countries' waste management approaches What skills should be integrated in on-the-job training

at the micro level are relatively understudied. This Programs in contemporary waste management in food

research aims to analyse waste minimization Industry enterprises®
challenges in European food industry enterprises The specific research tasks are:

il-i-:. 25 | da
2, B g, \
) ; L..i-:.:ﬂ:.g.l.‘; = i
g &t T
¥ 7 A n
y 1A
tﬁ b rd

and identify best practices in selected countries. It (1) to present the discourses and the role of social
uses_m!xed-methods, combining qualitative a_nd aspects in ESG investing;
quantitative approaches, to enhance production (2) to analyze and systematize the food sector’s
waste _reductlon anq efficient use of resources. Dqta requirements for on-the-job training in contemporary
collection methods Include secondary data analysis, waste managementin selected European countries.
case _stud|es, and focus group mte_rwews. The rﬁ’“i"“}d N (= ) ——" v e
analysis of food waste management in European |d=keud Scomss participants by interviews g
_ ysis 0 o ,_ identifying ~ | . | .4 EEMIS .

food sub-sectors reveals the need for nationally |wheddves | & fanaivss W ther A e rexpptatis

. . . . g <o ESE’H : g;zk Sm_(;i' o ccc; C?::f stakeholders nf’? - tizati
available and economically justified waste |gistnen EScewoctal s, systematiza
management system, regardless of waste production © S S S e —

volumes. Promoting waste minimization culture in
Europe requires raising awareness among food
Industry  stakeholders, including  employers,
employees, and consumers, about effective waste
reduction strategies.

y Results & Discussion

' ! Knowledge of the complexity of sustainable development

Focus group
interview
participants’
representation by
food sub-sectors

Knowledge

| Knowledge of waste dassification types, their characteristic, impact on the environment

Explidt b: Knowledge of legal requirements imposed for waste management from the European perspective

Figure 3. Number of focus group participants (n = 80) and their represented food sub-sectors (n = 8).

Knowledge of developing waste management strategy in the food sector enterprise

Ky : Knowledge of sodial and corporate responsibility in the achievement of food w aste minimization >In the elght focus group irﬂ:er-\“yie\NS:l the
'\ﬁ_ __________________________________________________ + stakeholders of food sub-sectors suggested more
KeowTeden of the lngiiafive Tramewark and rgalatory sadiments it epaie wase mamgemant,  th@n 200 different formulations of general and

|
!
I Knowledge of the procedures and technical specifications for monitoring raw materials, semi-finished

specific skills that were claimed as necessary for
the employees and in their opinion needed to be

|
|
|
| : products, finished products and manufacturing processes : intearated in on-the-iob trainin
Tacit | Knowledge of the types of waste generated in the food sub-sector, their amounts, reduction and disposal | g J g '
|
|
|
|

system in the food sub-sector

1 specifics, impact on the environment »In scope of the content analysis, we aggregated

knowledgt * 1 gnow ledge of the product life cyde and good practice examples in extending it: industrial symbiosis and . .

I‘k innovations for waste minimization in the food sub-sector | ! the skills that were similar to all fOOd sectors and
S R * thus could be structured as explicit knowledge,
______________________ oo tacit knowledge, soft skills and hard skills.

, . . ,
:Cognitive skills to identify waste types that are generated in the technological processes of food sub-sector : » 10 SyStematlze all the VIeWpOIntS’ We prepar.ec.i a
Soft kills : Cognitive skills to identify the elements of the waste management system in food sub-sector | conce ptua| fl‘am ewo I'k fO I O n'the'JOb tra NI ng
: Cogniti;e s(}i:illls to prm.fide a con;tn;c‘tivf feedl;ack ;’ufad rgfer to the binding documents; to analyse and j content that could afterwards be Supp[e mented
e A T e e - according to the specific needs of each sub-sector

——————————————————————————————————————————————————

s Practical skills to explain how those waste types that are generated in the technological processes of food' and thUS WOUld prOVide d Safe On-the'jOb training
.' basis that is relevant in the opinion of industry
professionals.

I' Practical skills to generate solutions to speafic problems related with averting risks of w aste management
Conclusions <&=%_
"i‘

e TR
=7

sub-sector affect the environment

|
|
|
i system in ditferent situations typical for food sub-sector :
I Practical skills to find and understand the binding documents to darify aspecific waste management issues :

|

|

!

|

|

Hard skills [
I typical for food sub-sector

: Use of logical and creative thinking to identify and justify the most appropriate set of activities to waste
I minimization in different situations t_!.-'pi-:al for food sub-sector
11 Practical skills to identify and justify the most appropriate recyding and recovery options of waste ,

1. Nowadays, employees of the food production

‘penerated in the technological processes of food sub-sector _ _ _ _ _ _ _ ... % sector need, regardless of their employment
e e e _ position, to be trained not only to identify different
" Awareness of raw and intermediate materials in the sub-sector "1 Waste typesi but also be aware Of their impact on

I Abilitj.-' to assess and criticallj.r evaluate saence-based and statistical information from mult’zple disciplmes I

| nd sources  the environment and be in charge of legal

) Competence to discuss issues related with regulatory enactments and legal framework for sustainable ! requirements for food waste and the importance of

 cintatnemespons ity forxaluton o wat minmizaonptinsnireproctonprocss | WASte_management in terms of overall business

‘\ Ability to integrate and organize oneself in the environment that fosters waste recyding and recovery /! COrpo I'ate respons | bl | Ity

2. There are many types of hard skills that food
sector experts listed as important, and they all are

4’ ContaCt Information related to empowering employees to generate

Aftitude

Figure 4. The content and structure of on-the-job training in waste management in the food sector enterprises developed based on the focus group interviews (n= 80).

solutions and take initiative in waste minimization

Faculty of Economics and Social Development gunta, grinbergai|btu. Iv in the enter‘pl’ise.
« andra.zvirbule@lbtu.lv

Hakia U”“’e{j;{qﬁ;tj;eiessde”ma”d . madara.dobele@Ibtu.lv 3. The content and structure of on-the-job training in
* linda.gramagikin.ly waste management, which will be validated and
~ Acknowledgement | accordingly adapted by the European food
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Conveyor-type Wind Energy Conversion Device

Authors: Vitalijs Beresnevics, Janis Viba, Martins Irbe, Marina Cerpinska

Riga Technical university

»

Introduction

A progress on the development of a small wind
power plant on the base of closed loop conveyor
Is reported, including the comparison of the
proposed device with the existing technologies.
The proposed design offers a closed-shaped
belt conveyor equipped with flat-shaped blades.
Several identical flat blades interacting with air
flow are mounted on conveyor belt and have an
opportunity to move together with the belt in one
straight line direction. Then after turning in the
reversing mechanism, blades move in the
opposite direction. Therefore, air flow Kinetic
energy is transformed into translation motion of
flat blades. The conveyor can be placed both
horizontally and at any angle to the horizon. The
conveyor system has a Dbuilt-in energy
generator.

A‘; Results & Discussion

<
4 Research Objective

Elimination of shortcomings of existing wind
equipment with rotating blades (big vertical
dimensions, increased noise and vibration level) by
the development of a small or medium wind power
plant providing efficient conversion of air flow energy.
To achieve this goal, a new operational principle of
the wind device is proposed, based on use of flat
blades translational motion excited by the air flow.

Dynamics of the system under the action of air flow is modelled with computer program MathCAD.
Optimization of the system parameters is made using the generated power as a criterion. Simulation results
confirm the serviceability and operational efficiency of the proposed device. Response surface for the
optimization criterion P as a function of blade turning angle 3 and velocity V (for the case of air flow velocity
VO = 10 m/s) and response surface for the optimization criterion P as a function of air flow velocity VO and
blade velocity V (for the case of blade turning angle 3 = 0,707 rad) is demonstrated above.

9 conclusions

New design of wind energy conversion device
was developed, made in the form of closed loop
conveyor equipped with several flat blades.
Blades move in one straight line direction.
Operation principle of the device is based on
utilization of flat blades translation and rotation
motion due to the interaction with air flow.

" Contact Information

E-mail address: vitalijs.beresnevics@rtu.lv
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Agnese Stunda-Zujeva, Mikroalges spirulinas audzésana iekstelpas

Megija Berele Indoor farming of microalgae spirulina

Rigas Tehniska universitate
Materialzinatnes un lietiSkas kimijas fakultate Visparigas kimijas tehnologijas institats

h levads

Klimata parmainu del ir jameklé jaunas skirnes | | - o
un jauni veidi, ka audzét partiku. Mikroskopiska alge Mikroalges aug daudz atrak par augstakiem
— cianobaktérija Spirulina (Arthrospira platensis) augiem, tomer A.platensis Ir Zilajge, kura bez

r atzita par vienu no kompaktakajiem produktiem hlorofila gaismu uztver arT fikocianins un citi

péc uzturvértibas. Jau sobrid spirulina ir pazistams f|kop||||_:>r9teTn| in  lErsieneidl, 18ch  tam
e _ _ il : nepiecieSams noteikt optimalo gaismas spekiru,
uztura bagatinatajs, tomer ta kvalitate Ir

- - - : _. o _ L. intensitati un ilgumu, ka arT maisisanas rezimu,
svarstiga un Audzesanas iespejas limitetas. Ta tiek Y. - e . . .
= kas nodrosinatu optimalu stnu piekluvi gaismai.
audzéta tropu zonas. !

‘4 Petijjuma merkis

lmm rﬂ
ai-- a'- tika dit

- ’(ﬁl’as Ribnﬁgrw S '_ =
Augsta tztvalkosana il
Plesa‘rnOJums no atmo __:

- RNV

e

leal tropu kI|mata

S ;ﬁ.__:"""'nal itate. -
= Malnlga kvahtate )
7) Mainiga produktwltate ¢
> Limltetas merogosanas [ESPEjas
~> Nav lokalas audzetav?s ziemel Ukl

https:/thinksid.org/?p=43 AeroFarm’s vertical farming facility source: https:/time.com/collection/best-inventions-2019/5733085/aerofarms/

< Rezultati un diskusija

‘ Air compressor A siltdbaltagaismal 6:08 h (gaisma: tumsa) B siltdaltzggaismaz24 h gaisma
Chamber with heat insulation - 24| X E Egzg} Eg::} 2.4 - \ M {2?:0} [d::] X
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Eksperimenta norises shéma ° P Intensity, [PPRD] DREnSig-Rerd]
Pie auksti baltas LED gaismas A.platensis € auksti baltagaismal 6:08 h (gaisma: tumsa) D aukstibatagaisma24 h gaisma
augSanas atrums ir lielaks un tas ir oz AELEE 1| % Eiseis
energoefektivakas neka silti baltasLED | iy ||« besae .
: . _ _ : 18- 1.8 X Rt
gaismas. Siltas un aukstas baltas gaismas _ _ %
spektri atSkiras ar gaismas proporciju pie 450  =... S ol - E§ e —
nm un 500 IT1dz 600 nm - e f 1
. g = — v 06 Y BT | 0,61 \%“’”g % e —— 5
Maksimalais Ipatnejais  augsanas Ko 3 ) .
- SR g atidas g _
atrums 2,34+0,07 tika iegdts auksta gaisma .. ** "~~~ ol
_ _ . _ _ 100 200 300 400 100 200 300 400
nepartraukta galsma 33 - 35 °C temperatlra Intensity [PPFD] Intensity [PPFD]
L o . o
pirmas dienas laika, un tas bija par 30% Augsanas atruma akaiba no gaismas spektra, intensitates un ilguma
lielaks neka literatlra. leteicamais augSanas
periods Ir viena diena.
A B
‘ - — = 14 , 0.5 -
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) s ] 0 s [ ] = . x
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Izlietota energija uz iegatas biomasas vienibu

AV Atsauce

Sis darbs izstradats ar Firopas Regionalas attistibas fonda atbalstu darbibas programmas ’ _ K o n ta kti
“Izaugsme un nodarbmatiba™ 1.1.1. specifiska atbalsta meérka “Palielinat Latvijas zinatnisko ._ .
institiiciju pétniecisko un novativo kapacitati un spéju piesaistit aréjo finanséjumu, 1eguldot ‘ . g

cilvekresursos un infrastruktara™ 1.1.1.2. pasakuma “Pecdoktoranturas petniecibas atbalsts”
ietvaros (Nr.1.1.1.2/VIAA/3/19/427.).

Agnese.stunda-zujeva@rtu.lv
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Personal protective equipment. Impact on the wearer and the environment

Inga DABOLINA, Ausma VILUMSONE, Inese FILIPOVA, Eva LAPKOVSKA, Liene SILINA

Research Laboratory of Ergonomics Electrical Technologies
Personal Protective Equipment Testing Laboratory

4
Introduction

Personal protective equipment includes a wide range of
products made from various textile materials. With the
development of synthetic materials, part of the PPE s
produced for one-time use, this creates a big impact on the
environment. We experienced this especially during the
pandemic, when the waste of disposable masks was found
at every step. The impact on the environment is permanent.
Similar problems accompany other PPE, such as work wear
and other functional clothing (uniforms). Where procurement
for the lowest price often allows to buy products made of
materials that are not only less durable (thus contributing to

<
(4 Research Objective

According to the European directives
(https://environment.ec.europa.eu/news/was
te-framework-directive-revision-2022-02-

14 _en), waste management and non-
generation policies are defined. This
research contributes mainly to limiting the
creation of waste, both In terms of
biodegradable materials and in the research
of functional clothing, so that their creation
and wear life are as environmentally friendly
as possible.

faster material waste - landfill), but also do not contribute to

the well-being of the wearer. P,
{ PPE

< G S 0,

Protection of the
respiratony and
digestive system

i

Protective skin

clothing and ]
work clothing protection

|

Protection
againstfalls

Protectionof the
abdomenand
other parts of the
body

Head
protection

Face and eye
protection

Hearing
protection

Legand foot
protection

Hand and palm
protection

A £ Results & Discussion
( Develunp];rzeer:ita ::-f new )

Selectia

materials: Fungal

hyphae

> Implementation

|

Mixing in various
compositions

l

Forming of
material sheets

I

[ » P T . | Pressing, drying

Wood
cellulose

Extracting fibres
\ 4

Hemp ' ==
cellulose e

.....

<60 (EN 14683)

, .
J ‘*—& |
Incorporating into PPE (

Design sample hitps://euipo.europa.eu/eSearch/#details/designs/007 780 150-0001

PPE, protective clothing, work-wear, sports-wear and other special purpose clothing - unlike everyday
fashion, is designed for specific wearer needs. Therefore, it must meet several compliance indicators -
functional, anthropometric fit and ergonomics. Procurement of inappropriate and/or unusable PPE can lead
to economic losses at national level. The creation of unusable and disposable products contributes to
significant resource consumption and environmental damage

Evaluation of properties, " €
comparing

l

Choosing the best samples for
filters

<Special-purpose clothing and devices (PPE) (objects)

‘*4 Conclusions

Outdated anthropometric data are mostly available,
and new data sets are limited and/or unavailable
(expensive, closed), but research on individual target
sample datasets is a costly and time-consuming
process.

There is a need for a set of practical principles for
assessing the anthropometric fit and ergonomics
(also due material properties and microclimat) of
PPE, and for establishing sustainability principles in
PPE design and development.

<Material properties, tests

@sers/oonsumers (subjects)

<Competent contact-persons

<Experts/specialists

@nthropometric research

{nterviews
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ppelab@rtu.lv; inga.dabolina@rtu.lv
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Vegetarais uzturs Latvija vésturiska perspektiva

Gita Krimina-Zemture, lize Beitane, Sandra Iriste

Latvijas Bioznatnu un tehnologiju universitate

<

levads < pa ijuma merkis
Vedetarisma  jédzienu latviedu  sabiedriba  Analizét vegetaro uzturu Latvija vésturiskd un
iepazina latvieSu valoda izdotajas pavargramatas musdienu konteksta.
jau 19. g@gs. beigas, bet savu popularitati

Pétijuma veiksana pielietota pétnieciska metode ir
kontentanalize.

vegetarisms Latvija ieguva pagajusa gadsimta
30-tajos gados (skatit 1.att.). Latvijas VegetarieSu

biedribas atzinas lasamas Marijas Arinas

sastaditaja pavargramata “Vegetara virtuve” .

(1935.), kur teikts: “zem varda “vegetarisms”, kas Pavargramatas ir druktas el Parpublice
célies no latinu varda “vegetus” ir jasaprot velfites atseviskas uztura pim3s Latvijas
veseligs, jautrs un priecigs dzives veids, saskana nadalas pavargramatas =8 lalka vegelaa

vegetarajiem
édieniem
1900 1920

uztura
pavargramatas

(30-tajos nodrukatas
~4() pavargramatas)

1940

ar dabas likumiem.” Mainoties politiskajai iekartai
Latvija, tds padomju savienibas laika, vegetaro
uzturu noliedza un atzina visédaju uztura pieeju,
bet atglstot Latvijas neatkaribu, arT vegetarisms

1930 989 - 2000 misdienas
NOLIEGTS Atkal ir

egetarais originalautoru

uztura

- - : . - .. : - - pavargramatas uzturs amat
ka dzivesveids atgriezas Latvijas sabiedriba. 1027, g.dibinata f,;?ﬂfi. :?s un
Jau veésturiski vegetarismu plasak latviesi Latvijas Vegetariesu
iepazina caur dazadu autoru sastaditajam vleariba

vegetarajam pavargramatam (skatit 2.att.). 1.attéls Vegetara uztura «laika linija» Latvija.

A ¢ Rezultati un diskusija

[ [ acto

vegetérisms} [Veganlsms }

Vegetarais uzturs

_ | Ovo - _ .
ﬂ:%%%%&?ézmi = - [ p U LatVIJa FrUtansmS
e 0 vegetarisms -
el == (~ 5 % populacijas)
'
Lacto — ovo Dalgjs
vedetarisms* vegetarisms
.................................. _.[ Pesco ]

* Raksturigakais vegetarisma . | .
veids Latvija ldz 1940.gadam | | i

o o o o o S G

L

Pollo ]

.[ Fleksitarisms ]
3.attéls Vegetara uztura veidi misdienas.

2.attéls Vegetara uztura pavargramatas 1930-tajos un
parpublicetas 1990-tajos.

Pagajusa gadsimta Latvija vegetarisms tika saistits ar tadam atzinam, ka &dieni galas vieta; veseligs, jautrs
un priecigs dzives veids, saskana ar dabas likumiem; baribas reformésana un uztura palétinasana; baribas
Jautajuma ienest modernas zinatnes atzinas; meéereniba un veseliga dzivesveida Istenosana. Pirmas Latvijas
laikd no izdotajam vairak neka 40 pavargramatam, astonas (8) tika veltitas vegetarajam uzturam, sniedzot
vegetara uztura izvéles pamatojumu un daudzveidigu édienu receptiru, édienkarsu klastu (skatit 1.tab.).
Miasdienas daudzveidigais vegetarais uzturs (skatit 3.aft.) ir balstits uz veseliga uztura un ilgtspéjigas dzives
pamatprincipiem, tas aizsarga un respekté biologisko daudzveidibu un ekosistémas, kas rosina veseligu
dzivesveidu tagadne un nakotnes paaudzem, kas ir viens no prioritarajiem virzieniem Latvijas
pamatdokumenta Sabiedribas veselibas pamatnostadnes 2021. - 2027.gadam.

’4 Secinajumi

Miasdienu Latvijas sabiedriba ir izplatiti dazadi
vegetara uztura veidi, savukart 20. gs. 30-tajos
gados tas raksturojams ka ovo-lakto vegetarisms.
Vésturiski vegetarisma attistibai bija cieSa

1.tabula
20. gs. 30-tajos Latvija publicéto vegetaro pavargramatu izvéertéjums

Leontine
Birnbaums

Dora
Svikule

Marija
Arina

Emilija
Oga

Marija
Feldmanis

Kritérijs

SaiStha ar |8Uk88imnieCTbaS StraUJo attTSthu un Zinatniski | T | BiiiEE Vacijas ZviedrEjprof._
. : ef = ae - _ _ pamatots un Dr.Hanischa Vel taj . Vet taj ; _dziedniecibas | J.Holmgrens, dau
sarezgito ekonomisko situaciju Latvija, ka arl ar | ‘tasmsuz | DrRobertsa | rooiros | ohtol | medmemen | secret
i iedriba biedriba ed. M.Birhers specialists
aktudliem ta laika veseliga uztura zinatniskiem | Po™mem Benners | DrbHindhede, uc,
— ‘ : — - ‘ b Latviska Blinas Risotto Italu,  franCu, | Borscs, pildrt
petljumlem Elropa, tad musdienu LatVUa Cittautu &dieni |  virtuve angu virtuves | darzeni angu
vegetarisms ietver sevT ne tikai veseliga uztura un gaumé
étikaS aSpektUS, bet arT VideS, SOCiéIO un Rec_e;itulras. Apraksts Precizas Dazada pieeja Precizas Precizas
ilgtspéjibas apsveérumu. HOPR SN | 21 172 210 417 205
‘ ~ Gita Krimina-Zemture e-pasts: gita.krumina@Ibtu.lv; talruna Nr. +371 63021075
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Bioresource circularity in agriculture, forestry and aquaculture:

typology of intra-sectoral and cross-sectoral solutions

Anda Adamsone-Fiskovica, Talis Tisenkopfs, Oksana Zabko, Emils Kilis, Sandra Simane, Mikelis Grivins
Baltic Studies Centre

~-¢
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Introduction

Research Objective

The widespread adoption of the ‘reduce’, ‘reuse’, ‘recycle’ The study has been carried out as part of a research project
and ‘recover’ principles inherent in the circular economy is CIRCLE that develops an interdisciplinary perspective on
a core aspect of future-proof development that aims to circular bioeconomy in the Baltic-Nordic region and focuses
reduce waste and increase efficient use of resources. on the role of collaboration in the development and
Promoting loop-closing practices and business models implementation of circular solutions in AFA sectors. With the
organised around circular resource use in value chains is of aim to explore and systematise the diversity of circular
strategic importance. Unsurprisingly, food, water and initiatives in the bioeconomy sector, we have built a typology
nutrients are among the core foci of the Circular Economy that charaterises circular flows of residual bioresources
Action Plan (EC, 2020). While the Action Plan touches within and across AFA sectors and businesses. The typology is
upon agriculture, a broader, cross-sectoral understanding based on a collection of 120 diverse examples of circular
linking the bioeconomy sectors of agriculture, forestry, solutions in AFA sectors in Latvia, Lithuania, Estonia and
and aquaculture (AFA) is lacking. Norway.

r "
.1 I|I.
i i
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i i

A& Results & Discussion

The unit of analysis chosen for the construction of the typology was a specific residual AFA bioresource and its (1) sectoral
flow (i.e., intra-sectoral, cross-sectoral AFA, cross-sectoral non-AFA), and (2) organisational flow (i.e., intra-business, inter-
business). The intersection of the two dimensions results in six types of circularity initiatives that feature sector-bound,
diversified, or extended flows of residual AFA bioresources managed in either a self-sufficient or collaborative way.

SECTORAL FLOW OF THE RESIDUAL BIORESOURCE

A5 .
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Using in-house sheep manure and Using pine bark from log Using in-house chicken manure in
residuals of sheep wool as fertilisers peeling for production of mulch in a biogas plant for
for own grapes horticulture producing own electricity and heat

< Conclusions

The proposed typology of circularity initiatives involving residual
bioresources stemming from and/or finding their application in AFA sectors
shows that there are notable variations in the way their flow is organised
within and/or between different sectors and companies. The core categories
of sectoral and organisational flow of bioresources underlying the typology
offers a new way to conceptualise and systematise the rich diversity of
practical arrangements in bioresource circulation, by integrating the
technological and socio-economic aspects of circularity.

‘h ' C Ont a Ct Info rm ati on "CIRCLE receives financial support from the Baltic Research Programme project No.

EEZ/BPP/VIAA/2021/9 “Promoting collaboration for sustainable and circular use of
bioresources across agriculture, forestry, and aquaculture (CIRCLE)” under the EEA Grant

E-mail: anda.adamsone-fiskovica@bscresearch.lv of Iceland, Liechtensteinand Norway."
BALTIC i ity BN lceland [Fd:lj
STUDIES =¥ | O Hloresources across ogriculture Liechtenstein
CENTRE . | Norway grants
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Advanced Techniques for Wireless Power Transfer

Ruslans Babajans®, Janis Eidaks, Romans Kusnins, Kristaps Gailis, Pavels Krukovskis,
Anna Litvinenko*

Riga Technical University, Institute of Microwave Engineering and Electronics
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| < -
Introduction « * Research Objective

Wireless Sensor Networks (WSNs) rapidly The current research aims to investigate and

change the modern world by creating experimentally study several innovative techniques of
Interconnected smart environments for various wireless power transfer: multi-hop energy transfer,
applications. The most challenging issues In this  passive  beamforming using  intelligent  reflecting
area are the WSN system-level design and the gyrfaces (IRSs), and application of RF powering signals
operational efficiency of sensor nodes (SNs), adapted to the transmission channel. The research also
including energy efficiency. They require gtydies the combinations of the techniques for more
innovative approaches and methods in energy  efficient WPT. The research is based on simulation of

supply solutions. The growing interest in energy transfer processes and experimental study
overcoming this challenge was direcied toward performed in the laboratory.

developing far field wireless power transfer
(WPT). The growing employment of wireless

devices In various branches of the Latvian

industry makes WPT a feasible solution to the @ s | BE08

powering challenge using batteries. While the E DC‘_'DC

given powering technique is feasible, WPT  [comvetr [T
performance enhancement s the main T VHN :
challenge. . S —— '

Av Results & Discussion
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At the given time, the research team has acquired the following results:
« A multi-hop node has been designed based on RF energy harvesting and signal amplification. The multi-

hop node comprises a pair Yagi-Uda antennas, a voltage doubler-based converter, a two-stage amplifier,
and an energy-storing capacitor. For a 27 dBm transmitted powering signal, the proposed multi-hop
energy transfer approach increases the received power and, therefore, the efficiency of the WPT system.

 The development of intelligent reflective surfaces has led to the finalized design. The simulation of the
IRS demonstrates that employing a single IRS makes it possible to increase the received power by more
than an order of magnitude. Experimental verification of the simulation results is ongoing.

<“ Conclusions

The results of the research demonstrate that | [T T—wwme |-
the innovative techniques of WPT, such as [~~~ |
multi-hop  energy transfer and passive
beamforming  using intelligent,  reflective "~
surfaces, are promising solutions for enhancing -
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the performance of WPT. The next step of the e i o
research is investigating the application of RF .
sowering signals adapted to the transmission S s . . <0
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RISINAJUMI ILGTSPEJIGAI
ATTISTIBAI SPORTA

Latvijas Sporta pedagogijas akadémija

B

levads

Arml  sports var kalpot par pozitivu, Lai Tstenotu vides Ilgtsp€jas koncepciju, galvenie
ilgtspéjigu parmainu lidzekli. Viens no izaicinajumi olimpisko spélu organizatoriem:
lielakajiem sporta pasakumiem pasaulé ir * maksimali izmantot esosas blves; jaunas veidot tikai
olimpiskas speles. Olimpiskas kustibas tad, ja tas sniedz ilgtermina ieguvumu vietéjam
dalibniekiem ir pienakums aktivi piedalities kopienam;
globalajas ilgtspgjas debatés, iesaistoties « prioritate ieprieks attistitas vai degradétas zemes
nakotnes ricibas programma 21. gadsimtam izmantosanai, nevis zalajam teritorijam;
par ,pasaules parveidosanu par labaku vietu « saglabat aizsardzibas statusu visam
ar sporta palidzibu". Starptautiska Olimpiska aizsargajamajam dabas vai kultlras teritorijam;
komiteja 2019. gada Iema dot iespéju « optimizét norises vietu ekologiskos raksturlielumus
vairakam pilsétam vienoties par kopigu spélu (ietekmi uz gaisu, ddeni, augsni, biologisko
rikosanu, lai izvairitos gan no milzigu naudas daudzveidibu, klimatu un izejvielu pieejamibu).

lldzeklu terésanas, gan orietejoties uz
esosas sporta infrastruktiiras izmantoSanu
un jaunas nebUvésSanu, uz spélu norises
ilgtspéju un citam vadlinijam jauna standarta
spélu rikosanai.

©

IEGUVE UN
RESURSU
PARVALDIBA

KUSTIBA DARBASPEKS KLIMATS

INFRASTRUKTURA
UN DABIGAS VIETAS

1. att. Starptautiskas Olimpiskas komitejas noteiktas vides ilgtspéjas fokusa jomas

A & Rezultati un diskusija
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2. att. Olimpisko spélu ilgtspéjibas konceptualais modelis (Muller, 2021) 3. att. Olimpisko spélu iigtspejas salidzinajums 1992. - 2020 (Muller, 2021)

Olimpiskas spéles ir visskatitakie un dargakie sporta notikumi pasaulé. Pétnieku grupa 2021. gada izstradaja
ilgtspéjas izvertéeSanas modeli ar deviniem raditajiem (attéls Nr. 2), trijas dimensijas: ekologiska, sociala un
ekonomiska, lai novértétu olimpisko spélu ilgtspéjibu laikd no 1992. lidz 2020. gadam (Muller, 2021). 1992. gads
ileziméjas ar strauju olimpisko spélu izaugsmes sakumu, izvirzot prieksplana ilgtspéjibas izaicinajumus. Savukart
2016. gada Riodezaneiro Olimpiades spélés popularas kluva Zemes samita pienemtas ilgtspéjibas idejas, un
olimpiskajas spélés saka paradities pastaviga uzmaniba vides jautajumiem. Pétijuma rezultati (attéls Nr. 3)
paradija, ka olimpisko spéelu kopegja ilgtspejiba ir videja un laika gaita ta ir samazinajusies. Speles Soltleiksitija
2002. gada bija ilgtspéjigakas olimpiskas spéles sSaja perioda, savukart Soci 2014. gada un Riodezaneiro 2016.
gada bija vismazak ilgtspéjigas. Nevienas olimpiskas spéles neieguva augstakos punktus neviena kategorija.
Pétijuma rezultati lauj secinat - olimpisko spélu rikosanu ilgtspéjigaku varétu sekmeét, ievérojami samazinot
pasakuma apjomu; olimpisko spélu rotacija starp tam pasam pilsétam; neatkarigu ilgtspéjibas standartu ieviesana.

- . :

<« Secinajumi

Kaut arT Starptautiska Olimpiska komiteja izstradajusi vairakus
lgtspéjigas attistibas dokumentus un vadlinijas, sarikot plasus
sporta pasakumus ir izaicinajums ikvienai pilsétai. Tas ir aktuali ari
Latvijai, jo patlaban tiek izskatitas sadarbibas iespéjas, lai virzitu
kandidatiru 2030. gada ziemas olimpisko spélu sarikosanai
Stokholma un Sigulda. Olimpisko sacensibu rikosana Sigulda butu
logiska, jo Zviedrijai blvét savu ledusrenes trasi nebitu ilgtspéjigi,
jo Sadu sporta objektu pasaulé jau pietiek.

b
<" Kontaktinformacija

Antra.Gulbe@lspa.lv
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The release of non-extractable ferulic acid from cereal by-products byenzyme-
assisted hydrolysis for possible utilization in green synthesis of silver
nanoparticles

Vitalijs Radenkovs'?’, Karina Juhnevica-Radenkova', Dmitrijs Jakovlevs?, Anda Valdovska?
! Institute of Horticulture, Dobele, Latvia; ¢ Latvia University of Life Sciences and Technologies, Jelgava, Latvia
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Introduction . " Research Objective

The present work was undertaken to elucidate the potential contribution of Among the global threats this century, controlling and suppressing the
biosynthetically produced ferulic acid (FA) via enzymatic hydrolysis (EH) of rye spread of microbial infections has become the number one challenge.
bran (RB) to the formation of silver nanoparticles (AgNPs) during green Overuse of antibiotics is the main driver leading to the development of
synthesis. An analytical approach accomplished by multiple reaction monitoring multidrug-resistant (MDR) pathogens. There is a demand for developing
(MRM) using HPLC-ESI-TQ-MS/MS of the obtained hydrolysate revealed a new antimicrobial agents and modifying therapies effective in treating MDR
relative abundance of two isomeric forms of FA, i.e., trans-FA (t-FA) and trans- pathogens. Lately, cutting-edge research in nanotechnology comes with
iso-FA (t-iso-FA). Further analysis utilizing HPLC-RID confirmed the the development of nano-scale objects with superior antimicrobial actions
effectiveness of RB EH, indicating the presence of cellulose and hemicellulose against MDR pathogens, indicating a platform to combat ESKAPE (E.
degradation products in the hydrolysate, i.e., xylose, arabinose, and glucose. faecium, S. aureus, K. pneumoniae, A. baumannii, P. aeruginosa, and
The purification process by solid-phase extraction with styrene-divinyloenzene- Enterobacter spp.) in the era of antimicrobial resistance (AMR). Given the
based sorbent ensured up to 116.02 and 126.21 mg g~' of t-FA and t-iso-FA in need to reduce problems of environmental pollution with cereal processing
the final eluate fraction, respectively. In the green synthesis of AgNPs using by-products, this study demonstrates a technological solution of RB
synthetic t-FA, the formation of NPs with an average size of 56.8 nm was rational use in the sustainable production of AgNPs during green
confirmed by SEM and EDS techniques. The inclusion of polyvinylpyrrolidone synthesis, which effectively can be used as active pharmaceutical
(PVP-40) in the composition of NPs during synthesis favorably affected the ingredients in the developing new antimicrobial agents and modifying
morphological features, i.e., the size and shape of AgNPs, in which as big as therapies in treating multi-drug resistant pathogens.

22.4 nm NPs were engineered. Round-shaped AgNPs with an average size of
16.5 nm were engineered using biosynthetically produced a mixture of t-FA and
t-iso-FA and PVP-40 as a capping agent. The antimicrobial activity of AgNPs

against Pseudomonas aeruginosa, E. coli, E. faecalis, B. subtilis, and S. aureus = &/ |
was confirmed by the disk diffusion method and supported by MIC and MBC i iyt Bocvr by O b e Do Add ram D R Kooy Eopontioni o Nevoptics
Val u es . | qu_]:'r.ncrs 0,070 mBa.r for 48 h Extraction and 30+ 1°C Ferulic Acid
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Reduction of Silver lons Silver Nanoparticle Centrifugation at Silver-Synthetic Removing of Excess H,0 by Analysis of AgNPs
to Nanoparticles with Formulations 10280= ¢ for 50 min  and Bran-Derived FA Freeze-Drying at =110+ 1 °C and by SEM, EDX Techniques,
. Biosynthetic Ferulic Acid Nanoparticles _0.056-0.070 mBar for 48 h Antimicrobial A ctivity .
A schematic representation of major sample preparation steps undertaken for
isolation of f-FA and f-iso-FA from RB and subsequent use as reducing agents in

green synthesis of silver nanoparticles.

| Scanning electron microscopy (SEM) images of | PR
‘untreated (A,B,C,) and EH RB samples (A1,B1,C1). -

A

| The concentration |
of t-FA and t-iso-FA

£ 000 o) )
: Crads Rye Hydrolys Startah, 30 mg soeb et 0wl loadin g Sapel T™M Ll ort, 60 mg sorbamt (3ml

) h after EH of RB with

subsequent SPE |

process conducted | SEM images of uncapped (A) and capped (B) with || Disk diffusion tests for AgNPs
_ﬂ._ within small-scale (A) | PVP synthesized AgNPs produced by synthetic t-FA, || obtained by synthetic and RB-
wemmememme_land  large-scale  (B) | capped AgNPs produced by RB-derived {-FA and t- | derived {-FA against B. subfilis

using styrene- | |iso-FA (C). EDS patterns (D,D1,D02) of AgNPs | (A), E. coli (B), E. faecium (C),
divinylbenzene-based | | produced by RB-derived t-FA and t-iso-FA captured at |S. aureus (D), and P.
sorbents. | two randomly selected regions for EDS analysis. ‘| aeruginosa (E).

wl  Sapel TM-Select, 0mg sorbant i3 5t

lpadingt Joad
]

= Partial degradation and fracture of lignocellulose-rich RB fraction after EH was confirmed by
SEM analysis, leading to the increase In the cellulose and hemicellulose-derived
monosaccharides content along with the release of bioactive compounds, FA in particular.
Subsequent purification of hydrolysate using SPE with styrene-divinyloenzene-based sorbent ensured complete removal of
carbohydrates from hydrolysates. Up to 116.02 and 126.21 mg g~' of t-FA and t-iso-FA in the final syrup-like fraction were
obtained following SPE approach. In the course of green synthesis of AgNPs, recovered FA-rich fraction ensured the
formation of round-shaped AgNPS with narrow size distribution with 16.5 £ 3.2 nm on average. The EDX pattern at two
randomly selected regions revealed the presence of sulfur (S) and copper (Cu) elements, whose contribution was below 1%
of the weight, indicating the relative purity of obtained AgNPs. The antimicrobial activity probing of AQNPs engineered by
biosynthetic -FA and t-iso-FA revealed its effectiveness in inhibiting pathogenic bacteria. However, P. aeruginosa and S.
aureus were found to be the most resistant to AgNPs, as 0.69 mg mL™" AgNPs were needed to cause irreversible
consequences that resulted in death. adn p

<<Conclusions

This study demonstrated a technological solution of RB rational use by taking advantage of EH, indicating that RB could be
considered a cheap and renewable source of both -FA and t-iso-FA, the bioactives that greatly contributed to the formation
of AgNPs during green synthesis. Incorporating amphiphilic PVP-40 as a capping and additional reducing agent greatly
facilitated the formation of AQNPs with an average size of 16.5 nm. The fabricated AgQNPs have shown effectiveness against
both Gram-positive and Gram-negative pathogenic bacteria supported by the values of MIC and MBC. However, the ability
of P. aeruginosa to form a strong matrix of biofilm and the positive surface charge of S. aureus perhaps were the main
factors that contributed to the relatively stronger resistance to the fabricated AgNPs.

gl
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4’Contact Information
| Head of Division of Smart Technologies, LBTU, Vitalijs Radenkovs, vitalijs.radenkovs@llu.lv




g Pasaules latviesu

- zinatnieku kongress

Geneétiskie un genomiskie péetijumi Latvijas Valsts mezzinatnes institata “Silava”

Skipars V, Krivmane B, Ramanenka M, Bitenieks K, Snepste |, Sirsnina V, Runge KS, Lazdina V, Runge MM, Baranova M, Rungis DE.

Genétisko resursu centrs, Latvijas Valsts mezzinatnes instittts “Silava”

! > DI
levads Populaciju petijumi

Latvijas Valsts meZzinatnes institdta “Silava” |Genétiskie un genomiskie pétijumi var sniegt padzilinatu
(LVMI “Silava”) atrodas Genétisko resursu centrs| |informaciju  par populaciju daudzveidibu, strukturu, izcelsmi,
(GRC), kas koordiné aktivitates ¢@enétisko| radniecibu utt. GRC veic populaciju pétijjumus par meza koku,
resursu joma un uztur Latvijas kultdraugu génu| |laukaugu un savvalas sugam, ka arl par sunam,
banku. Molekularas genétikas laboratorija veic| |Pbezmugurkaulniekiem un ziditajiem.

genetISko_S _un gen_0m|8kos lpetljumus _dazadas DNS markieru izmantosana Latvijas brtina laca populacijas monitoringa.

augu, dzivnieku, senu un mikrobu sugas. GRC Genétiskas analizes veic izmantojot neinvaziva cela ievaktus paraugus (mati,
sadarbojas ar visiem LVMI “Silava” pétniecibas ekskrementi, siekalas, pédu nospiedumi). Tas dod iespé&ju noteikt individa dzimumu,

s —_ .o : . skaitu, parvietosanos un uzturésanos ilgumu Latvijas teritorija. 2022. gada ar
virzieniem, ka art ar Latvuas it StarptaUtISkaJIem molekulari genétiskajam metodém apstiprinati 16 dazadi individi, no kuriem tris

partneriem dazados izpétes virzienos. GRC veic| | konstatéti arf iepriek$éja pétijuma perioda (2018. — 2021.). Kopuma ar molekulari

ari funkcionalos molekulari genétiskos pétijjumus genétiskajam metodém apstiprinati vismaz 72 individi (no tiem — 40 tévini un 12
par meza koku sugém, pieméram, priedi un matites), kas laika no 2018. lidz 2022. gadam uzturéjusSies Latvijas teritorija.

bérzu. Izmantojot genoma, transkriptoma un 1so - “!l!

RNS (mikroRNS) sekvenéSanu, tiek pétiti
rezistences un adaptivo T1paSibu molekularie
pamati.

Latvijas parasta osu populacijas analize.
lzmantojot hloroplasta markierus noskaidroja, ka vairakums audzes ir vietéjas
izcelsmes, jo sastopamakais haplotipa variants ir izplatits Austrumeiropa un

GRC specializéjas uz ne-modelu sugu| |Skandinavia.
genétiskiem pétjumiem. Pétijumi, izmantojot| | Kemeru nacionala parka audzé

.,.r"""_
dazadus molekularos markierus un metodes,| | atrasts Centraleiropas haplotipa o Ot
ietver sugu un individu identifikaciju, vides DNS| | Varants. Visticamak, Sis audzes i

1zcelsme ir no introducétiem osu PN,

analizes, augsnes mikrobiotisko sabiedribu| | individiem, kuri iestaditi Kemeru
raksturojumus un biodaudzveidibas monitoringu. sanatorijas teritorija 19. gs.

Av Genoma strukturas un funkciju petijumi

Parastas priedes genomiskie pétijjumi ir saistiti ar| miRNS (19-24 nt garas nekodéjoSas RNS molekulas,
Izturtbu pret dazadam sénu izraisitam slimibam,| kuras regulé génu ekspresiju) pétijumi tiek veikti, lai
pieméram saknu ftrupi, ko izraisa Heterobasidion| |noskaidrotu miRNS un mérka génu ekspresijas saistibu ar
annosum. lzmantojot genoma un transkriptoma| |bérza juvenilitates pakapi. Uz ieglto zindSanu pamata tiks
sekvenésanu identificjam priedes un sénu génus, kuri| |izveidota efektiva Dbérzu juvenilitates noteikSanas
tiek aktivizéti inficésanas procesa. Analiz€jam génu| |tehnologija mikropavairo$anas laika, kuru varés izmantot
regionus, lai raksturotu reguléjoSos elementus. bérzu selekcijas programma genétiski augstvértiga bérza
) . . reproduktiva materiala ieguvei.
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sk : " Ara bérza (Betula pendula) in vitro paraugi daZadas attistibas
Diferenciali ekspreseti H. annosurmgéni dazados laikos péc priedesinficesanas : Flower fazes

miRNS un to mérka génu ekspresijas modelis juvenila un
nobriedusa attistibas fazé (Poethig 2013)

p> Secinajumi

Ar genétiskiem un genomiskiem pétijumiem var atklat zinaSanas, kuras nevar iegut ar citam metodém. Tomér
sekmigakie pétijumi apvieno dazadas pieejas un pétniecibas jomas, iegustot pilnigaku raksturojumu. Molekulari
genétiskas analizes ir nepiecieSamas, lai precizi raksturotu savvalas sugas populacijas un genétisko resursu
kolekcijas, un nodrosinatu to ilgtsp€jigu saglabasanu un izmantosanu. Genomiskie pétijjumi sniedz fundamentalu
iInformaciju par genoma strukttru un funkciju, ka art par organisma mijiedarbibu ar vidi un citiem organismiem.

’ - — L . i o g I cropes Regonkss
<" Kontaktinformacija -=:ire “% ~e Bl
www.silava.lv, dainis.rungis@silava.lv (ORCID 0000-0001-5173-2912), +371 28344201 SILAVA

Pégdoktorantﬂras pétniecibas atbalsts:
V. Skipars - Ar izturibu pret slimibam saistitu parastas priedes génu darbibu reguléjoso DNS rajonu izpéte (1.1.1.2/VIAA/3/19/510)
M. Ramaneneka - Saknu trupes sénes Heterobasidion annosum transkriptoms agrina infekcijas stadija (1.1.1.2/VIAA/4/20/686)
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Effect of horseradish pomace on pork quality during storage

atvia Universi
f Life Sciences

LOIita Tomsone’ Zanda Kruma nd Technologies

Department of Food Technology, Faculty of Food Technology, Latvia University of Life
Sciences and Technologies, Jelgava, Latvia
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Introduction

p>
<4 Research Objective

« Horseradish leaf pomace powder (HLP) was obtained as a by-
« Horseradish leaves have been used since ancient times to  product after juicing. Fresh minced pork was obtained by SIA
prevent fresh meat from spoiling so quickly. They have great  “Galas parstrades uznemums Nakotne”.
potential as a natural antioxidant source. By introducing this  « HLP was added to fresh minced pork at different amount, while
valuable raw material in meat processing, a potential meat without additives was used as a control:

cooperation  between Latvian farmers and food Sample designations | Amount of HLP, %
manufacturers opens up. | C " -
« The aim of current research was to evaluate the effect of 15-HLP 15

natural antioxidants present in horseradish leaf pomace on
the quality of fresh minced pork during storage.

A& Results & Discussion

3.0-HLP 3.0
6.0-HLP 6.0

« The samples were packed in vacuum bags and stored in a
refrigerator at +4 1 °C temperature.

400 « The samples were analyzed over time at O, 4, 8, 12 and 18 days
> 1 of storgge. The fgllowing parameters were determined for the
o I I evaluation of quality changes:

,:_E_f 200 I "No | Indicators _ Standard and methods

E 38 I [ ‘ T Total phenol content (TPC) | Li et al,, 2006

g II I I I ‘ ' 2 Antioxidant activity (DPPH) | Wang et al,, 2003; Fratianni et al., 2010
a0 O - a o - - 3 Peroxide value Wheeler method

& O day 4 day 8 day 12 day 18 day | 4 TBARS ' Wu et al, 2019

Storage period
mC m15-HLP m3.0-HLP 6.0-HLP

NS
o

W
o

Fig.1. Changes in TPC in minced meat during storage
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Fig.3. Changes in Peroxide value in minced meat during
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Fig.2. Changes in DPPH in minced meat during storage Fig.4. Changes in TBARS contents in minced meat during
storage

y ‘ ConCIUSionS « Fratianni, F,, De Martino, L, Melone, A, De Feo, V., Coppola, R, Nazzaro, F. (2010)

Preservation of chicken breast meat treated with thyme and balm essential oils.
« In general, added HLP had a positive effect on Journal of Food Science, 75 (8), pp. 528-535.
minced pork during storage. « Li, Y, Guo, C, Yang, J, Wei, ], Xu, ], & Cheng, S. (2006). Evaluation of antioxidant

«3% HLP can be mentioned as an optimal amount properties of pomegranate peel extract in comparison with pomegranate pulp
- : , . extract. Food Chemistry, 96(2), 254-260.
<<h|j|0c\:|f\{ever, more in-depth experiments are nesced in « Wang, M., Simon, J.E., Aviles, I.F., He, K., Zheng, Q.Y., Tadmor, Y. (2003) Analysis
this direction. of antioxidative phenolic compounds in artichoke (Cynara scolymus L.). Journal of
> _ e Agricultural and Food Chemistry, 51 (3), pp. 601-608.
< ContaCt Inform atlon « Wu, C, Lingyun, Li, L, Yin, T.... (2019) Myofibrillar protein-curcumin nanocomplexes
4 > prepared at different ionic strengths to improve oxidative stability of marinated
lolita.tomsone@llu.lv chicken meat products. LWT- Food Science and Technology, 99, pp. 69-76.
Acknowledgments. This study was supported by SIA “Galas parstrades uznemums Nakotne”.




’ Wor(li?mgress " R
‘h of Latvian , 7

Scientists

Anna Lele Evaluation of 7axus baccatal. vitality

Inga Straupe and growing conditions in Slitere

Solveiga Luguza )
leva Erdberga National park

Latvia University of Life Sciences and Technologies

<

p>

Introduction Research Objective

« Taxus baccata L. is a autochthonic species, « [. baccata is endangered and protected species in
distributed in most countries of Europe. Due to Latvia. Local research of the ecology of the species is
climate change, urbanisation and convencial crucial to ensure one of the objectives of sustainable
forestry the natural distribution range of the species forestry - the conservation of biodiversity. In order to
is decreasing. The largest authochton populations ensure the protection of the species, it is necessary to
(85%) of 7. baccata in Latvia occures in Slitere examine and understand the main factors affecting the
National Park, where it is considered a relic of the growth, developement and natural regeneration of /.
Atlantic flora. 7. baccata is distinguished by its high baccata

ecological plasticity and eminent vitality. Distribution
is limited by specific edaphic and climatic conditions
- it requires alkaine soil, mild oceanic climate and
warm winters. Nontheless, the vitality of the species
can be decreased by prolonged shading, damages
and other unfavourable growing conditions. To
determine necessery growing conditions, 3 forest
stands with anthropogenic plantations and 3
autochthon provenances of 7. baccata were
selected for the study.

A

v Results & Discussion

Soil reaction, pH
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Research objects
m pHH20 (0-20 cm) pPHKCI (0-20 cm)
PHH20 (20-40 cm) pPHKCI (20-40 cm)

« Higher density index of the forest stand decreased the distribution of /. baccata, however, the dimensions of 7.
baccata individuals were satisfactory. The dimensions of crown were evaluated; increase of the crown volume
intensifies obtaining and exploiting solar energy and vice versa, therefor increasing the vitality of the tree. Larger
dimensions were in more open forest stands, where the light conditions were suitable. 7. baccata had a high ability to
adapt to different soil conditions (3,36-7,02), but it was mainly distributed in pHKCl=5,41+ 0,3 - 5,79 + O,5 in the upper
layer of soil. Using Ellenberg indicator values for vegetation analysis, vital similarities were found in terms of soil and
light conditions.

44 Conclusions

« The foremost growth results 7. baccata
shows In dense forest stands, however, stand
density and full canopy closure negatively
impacts the distribution of the species. The
main factors negatively impacting the vitality of
T. baccata are Insuficient light conditions and
damages caused by herbivores. Soil reaction in
the upper layer of soil (0-20 cm) is most cruical:
distribution is limited by favourable edaphic
conditions.

g .
<4 Contact Information

annaglele@gmail.com, inga.straupe@Ibtu.lv, solveiga.luguza@Ibtu.lv, ieva.erdberga@I|btu.lv.

Latvia University

iE‘B} of Life Sciences
and Technologies
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Latvijas arstniecibas augi ka iedvesmas avots farmaceitiem

Valerija Razzivina'2, Maija Dambrova’?, Osvalds Pugovi¢s?, Solveiga Grinberga', Inga Sile'2

" Latvijas Organiskas sintézes institiits
¢ Rigas Stradina universitate

N

levads

Daba ir iedvesmojusi farmaceitus gadsimtiem ilgi,
sakot ar vésturiskajam liecibam par arstniecibas augu
lietoSanu, kas atrodamas tautas medicinas
pierakstos.

e

Metodes

|zveléto augu ekstraktu fitokimiska analize tika veikta,
Izmantojot Skidruma hromatografijas-
masspektrometrijas metodes. |lzmantojot in vitro un
ex vivo metodes tika parbaudita augu ekstraktu
citotoksicitate un pretiekaisuma aktivitate.

< Pétijjuma meérkis A Rezultiti

Tika noteikti Glechoma hederacea, Chelidonium
majus un Prunus padus ekstraktu fitokimiskie profili
un biologiska aktivitate. KultiveSana uzradija butiskas
atskiribas C. majus ekstraktu fitokimiskaja sastava un
palielingja citotoksisko aktivitati. Tika konstatéts, ka
G. hederacea augos polifenolu savienojumu saturu
vairak ietekmé ievaksanas laiks neka audzésanas
vieta un apstakli. P. padus ziedu ekstraktam piemita
spécigas pretiekaisuma ipasibas.

Pétijjuma meérkis bija izpétit latvieSu tautas medicina
minéto arstniecibas augu neparbauditas aktivitates,
noteikt izvéléto augu Kimiska sastava profilu, ka ari
izvértét augu audzésanas apstaklu ietekmi uz
fitokomponentu koncentracijam augu ekstraktos un
biologisko aktivitati.

Allkcaloidu saturs (pg/g sausa materiala) savvala augusas
un kultivetas C. majius 70% etanola ekstraktos

9 genotipi

Savvala augusie

e Yidejais alkaloidu saturs
un kultiveti augi

Kopéjais fenolu daudzums, kopeéjais flavonoidu daudzums un
DPPH antiradikalas aktivitates noteikSana G. hederacea
ekstraktos.

Savienojums

Savvalas 2019 Kultivets 2020

Pielieto] P -
etrfleo:er:ijil-::;;' Sﬂﬂngnarlns 22 'l 15+ 4 1 3 gen0t|p| Kopejais fenola Kopejais IC50 vertiba
; g e = v T I savienojumu flavonoidu DPPH
pr;:b?;;ﬁtainagsjas Heleritrins 4+1 ‘ 147 1 SHVVH!E augusic Auga paraugs back I';OUEI(SEI‘IES daudzums {mg daudzums (mg | antiradikalajai
: 5 bR i 1 bR : ' ' aze GSE/qg liofilizata QE/gliofilizata aktivitatei
zlimby arsté<anai HEIIdOI]InS 64 :I: 35 ‘ 252 :I: 133 1 Ur? kU_l'ElVEtl augl Ekﬁtrﬂktﬂ)a EkEtI'EIktEI)b (mg,.-"'rnl)‘
Koptizins 138 £36) 143 £32 1% Ziedesanas un e p———
Berberins 9+7 13+8 vegetativa faze S 1, rata
Maijs 2019 e = 5646+ 2.44 2296 £ 275 Bl S
: e (ZiedEsanas faze)
Allokriptopins >3 | 12 £ 7 o
Chelidonium majus — : 1.raz
el il Kopejais saturs 222 _— Tiijs 2019 e P 58,61 % 0,50 20,19 % 1,17 0.55 £ 0,02
ielietojums -
stnomediclng: MIGUSES 2019 (oepetaine derumi) 7952 £ 2.02 26.48 + 2.66 0.44 £0.03
FINdZENOs3,
= P = . .
B16-F10 HepG2 CaCo-2 gremogant 1.raza
- Maijs 2020 edtarEs ) 67.91 3,62 41.67 +£0.19 0,49 +0.05
— 600 — 600 - — 800~ vielmainu 5 et
“E, ,_E] % akivizgjosa Jarijs 2020 (vedetativie dznurmi) 59.27 £2.98 26,12+ 2,10 0.55 £0.02
:i' T ::: * =: 600~ . | 3. raza
S 400- S 400- T S . I 2020 ieaatatvie G 9457 + 2,93 25.45 % 1,03 0.33 £0.02
Q O O
- T — ~ 400- = Glechoma hederacea _ o4 ey
% 2 2 Bl ethin Septemnbris 2020 (yegetativie dznumi) 5787 +0.02 24.84 +1.20 0.34 0,02
2 200- 2 200 i
o 5 5 200- Askorbinskabe 0.04 +0.001
- — =
o S 2 Rezultati ir vidgjais £ SEM no 3 eksperimentiem, kas weikti 2 paralglajos marjumos. opgiais
s = =
O O O fenola savienojumu daudzums izteikts ka gallusskabes ekvivalents uz gramu liofilizeta ekstrakta (mg
0- 1 0- T 0- T GSE/g). BKopsiais flavonoidu daudzums izteikts ka kvercetina ekvivalerts Uz gramu licfilizata
Wild Cult Wild Cult Wild Cult ekstrakta (mg QE/g). cICS0 (mg/ml) vertiba atbilst koncentracijal, kas samazina DPPH absorbeiju

par S0%.

Citotoksiskas aktivitates atskinbas kultivehu un savvald audzstu C maiss eksiraktiem B16-F10, HepGZ un
CaCo-2 30nu Inijas, kas noteiktas ar MTT teshu. Rezultdti ir vidgjais £ SD (n=5). Atkirbas starp

May 2019 (Wild May 2020 (Cult July 2020 {Cult September 2020 (Cult
marijuniem tika parbaudtas, izmantojot Manna—vitija U-teshy, *Statistiski ticami atkiras no savvald & 25 MY (Wild) . 40- y (Cult) o 5] y (Cult) o 5 p (Cult)
audzetas C maiss (p < 0,05). s 8 8 304 8

+ 20- + + + 201
2 T B g 251 £
a - [==] -I- = =
o 15 Al o o © 50 O 154
: = Z 201 G = =
Promus padusziedu = - LTy N
INA kstrakta (PPFE) a1 2 : + 10
7~ PIELIETOJUMS ETNOMEDICINA cxstraxia 2 ] 2 1. 8
inhib&josa S . S 10 i3 S
lakal - ez ietekme uz kolagenazes = s == S 51 s
Rezultan |Zte|kt| DrDCEﬂt@S, Control I‘lﬁguj:.lll :;;E.I! Control 5{10 I Eﬁiﬂ I Control I:lg[;?nl "2gﬁlrgn| Control ij;:]gﬂ “i;}g,ll
= idzi : Hg/ml pgim
| > GALVENIE FITOKIMISKIE SAVIENOJUMI | salidzinotoret konirol. 500 R CHoith ot TP ofh A

un 250 ir koncentracijas
(g/ml), Rezultat ir vidgjais
+ SEM o 3
eksperimentiem, kas weikfi
2 paralglajos marfjumos.
Atskiribas starp
marTjumiem parbauditas,
izmantojot

AN A dispersijas analizi
ar sekojosu Dunneta teshu.
*Statistiski ticami atskiras
no konfroles (p < 0,05),

. Malkrofagu (BMDM) polarizacija par M1 fenotipu un analize ar plasmas citometriju

S0nu virsmas markieru COE0 un COEE ekspresija analizéta ar pldsmas citometriju 24 h péc BMDM stimul&sanas ar ekstrakba (250 g/ml
un SO0 pg/mly un LPS/IFMN-y, Rezultati ir vidgjais £ SEM no 3 eksperimentiem, kas veikti 2 paralglajos mértjumos, Atskiribas starp
marijuniem parbauditas, izmantojot ANCOWA dispersijas analizi ar sekojosu Dunneta teshu, *Statistiski ticami atSkiras no LPS/IRMN-y
konfroles (p < 0,057,
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12020 F C
12020vC

Tautas medicinas pierakstos minéto augu i
parbaude sniedz pieradijumus par P i
etnofarmakologiskas informacijas pamatotibu

Fitokomponentu izmainas G. hederacea70%0 etanola ekstrakta atkariba no auga ievaksanas laika
F - ziedesanas faze, V - vegetativie dzinumi, W- savvald augusie, C-kultivatie augi,

4’ " Pateicibas

Pé&tijums veikts ERAF projekta "Inovativi risingjumi pavasara savvalas
arstniecibas un aromatisko augu audzéSanas tehnologijas un
izmantoSana” (Nr. 1.1.1.1/18/A/043) ietvaros, sadarbiba ar Vides
risingjumu institdtu un SIA “Field and Forest” (llva Nakurte, leva
Mezaka, Laura Kalane, Jevgenijs Filipovs, Alekss Vecvanags, Arta
Kronberga).

un attiecigo augu sugu komercialas razosanas
potencialu.

)

<" Kontaktinformacija

valerija@osi.lv
+371 29169951
Aizkraukles iela 21, Riga

RIGAS STRADINA
UNIVERSITATE

Latvijas Organiskas
sintezes instituts




World Congress of
Latvian Scientists

Non-standard approaches for studies of Scots pine

genome in context of disease resistance

Vilnis Skipars, Adam Vivian-Smith
Latvian State Forest Research Institute “Silava®; Norwegian Institute of Bioeconomy Research

Introduction Research Objective

Usmg various methods (listed below) to obtain

- , information on the regulatory DNA regions of genes
rOmSEE are one of Lavias most Imporam Involved in resistance against pine root rot.

resources. The dominant tree species in large Methods:
areas is Scots pine. Our long-term goal is to
reduce the economic losses caused by Scots
pine root rot. In order to achieve the goal, we
have focused on genetic research. After
identifying genes with importance in resistance
to this disease, we focused on the study of the
DNA regions regulating the activity of these
genes.

Since the Scots pine genome is poorly studied,
this task is not easy and it was necessary to
develop non-standard approaches to study it
specifically in the regions upstream of the genes
involved In resistance. In the poster we provide

an overview of experimental approaches to AA roaCh |
GApp

study these genomic regions.

 multiplex linear DNA amplification in combination
with high-throughput sequencing

« modified terminal transfer amplification and
sequencing (TTAS) method

* pine genome sequencing with low coverage for the
study of target sequences

INi DNA
FEATIs = low efficiency, in

principle the
method is
working and,
with optimization,

Circular ligation of

products that long

is possible but with
low efficiency

Extract | Make Multiplex | Circular ligation RCA with Preparation for Ion
HMW | sureit's| linear DNA of ssDNA specific Torrent and Oxford Result
DNA | HMW || amplification molecules primers Nanopore sequencing
— B 2 out of 100
sSDNA ? Fragmentation * S\‘!:"lfs) targeted
- ~1000 nt 3. Accel-NGS® DNA Library Kit for the  SSqUETICES
e} lon Torrent™ Platform identified. Rest of
the sequences
Enzymatic Amplification of from Scots pine
degradation of RCA prodpet | but not what.
Hexamers Specific primers expected. Despite
'

AU R (AR

results could be
A improved.
' Extract | Make Singleplex Modified Oxtord
A vAp p roac h I l HMW | sureit’s | linear DNA TTAS Nanopore
DNA | HMW | amplification | method sequencing result

Jiang et al., 2019  Primer binding

E E sites found in

sequences but
adjacent
sequences don’t
match the

reference

https://doi.org/10 (transcriptome

1007/s13238-018- from Wachowiak
0540-9 et al., 2015) used

for primer design

Product shouldn’t be visible

< . ‘
<¥ Conclusions '

Whole genome sequencing, even with very low

coverage, we have obtained new scientific A Approach "I 3 o
information that is useful in the analysis of the Y ) T
DNA regions regulating the activity of genes W

iInvolved In resistance meaning that such
approach is feasible and productive.
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We consider the other methods useful for
species with simpler genomes.
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4’ Contact Information & fundlng

vilnis.skipars@silava.lv, ERDF fund No. 1.1.1.2/VIAA/3/19/510
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Latvijas brunas un Latvijas zilas skirnes

Lasma Cielava, Daina Jonkus govju ilgmuzibas vertejums

Latvijas Biozinatnu un tehnologiju
universitate; Dzivnieku Zinatnu instituts

levads 4 Petijuma merkis
« Veca tipa Latvias bronas (LB) un Latvijas » Pétijuma merkis bija vértét ka mainas govju piena
zilas (LZ) govju skirnes izcelas ar ilgmdzibu, produktivitati raksturojosie raditaji, palielinoties to
pielagoSanas spéju dazadiem argjas vides vecumam.
apstakliem, ka arm augstu piena tauku un « Peétijuma ieklauta informacija par piena
olbaltumvielu saturu. produktivitati un  kvalitati 4729 nosléegtas
« Tomér jau vairakus gadu desmitus Sis skirnes standartlaktacijas (2245 LB un 2484 LZ skirnei)
ir ieklautas vietéjo apdraudéto skirnu saraksta laika posma no 2004. — 2018. gadam.
to neliela 1patnu skaita del. » Atseviski izdalitas 117 LB un 72 LZ skiru govis,
 Lai saglabatu Latvijas lauksaimniecibas kas noslégusas vismaz 7 standartlaktacijas.
dzivnieku biologisko daudzveidibu un uzsvértu  Datu baze sagatavota no Lauksaimniecibas Datu
skirnes veértigas Tpasibas, ir svarigi pétit to centra uzkratas parraudzibas informacijas.
produktivitati un produkcijas kvalitati  Piena produktivitates raksturosanai izmantots
ietekméjoéos faktorus. energétiski korigétais piens.
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Latvijas brunas un Latvijas zilas skirnes govju 6000 475
piena produktivitate un kvalitate . - L 4.50
Skirne L 425
Pazime Latvijas brina Latvijas zila g e B
(N=2245) (N=2484) §4soo : jzz <
Izslaukums, kg 5075.6+25.04 4901.8+25.31 " i 3:25
Olbaltumvielu 4.47+0.01 4.30£0.01 3500 B
saturs, % - 2.75
Tauku saturs, % 3.38+0.01 3.37+£0.01 3000 ' - 2.50
1 2 3 4 5 & 7 g
s gl Laktacna
_Energetiski 5351.4+26.70 | 5060.7+26.71 J
korigétais piens, kg wIzslaukums LB ®IzslakumsLZ ¢ T,% LB T.%LZ AOBV,%LB AOBV, %LZ
Somatisko Stnu
skaits. takst. mL- 225.0+£6.91 201.7+6.51 Latvijas branas un Latvijas zilas $kirnes govju produktivitate

dazadas laktacijas (T — tauku saturs, OBV — olbaltumvielu saturs)

Veca tipa Latvijas branas (LB) un Latvijas zilas (LZ) skirnu govis laika posma no 2004. — 2018. gadam viena
standartlaktacija spéjusas sarazot 5075.6 un 4901.8 kg piena. Pétot katru skirni atseviski, secinajam, ka LB
skirnes govim bijis ne tikai augstaks izslaukums, bet art tauku un olbaltumvielu saturs piena neka LZ skirnes
govim. Vértéjot govju ilgmazibu, novérojam, ka LB skirnes govim piena produktivitate palielinajusies lidz 6.
laktacijai péc tam ieguta piena daudzums samazinas. Art LZ skirnes govim vérojama lidziga tendence,
piena produktivitatei 6. laktacija sasniedzot 5440.9+134.01 kg un, jau nakosajas laktacijas samazinoties.
Tauku un olbaltumvielu saturs LB un LZ govju piena batiski pieaug lidz 4. laktacijai

‘4 Secinajumi

Veca tipa Latvias brinas un Latvijas zilas
SKirnu govis izcelas ar augstu piena tauku un
olbaltumvielu saturu, bet tam ir ari augstakas
pielagosanas spé€jas jauniem apstakliem
(turéSanas sistémai, baribas devai), kas So
dzivnieku izmantoSanu  piensaimniecibas
padara  efektivaku. Turklat So  skirnu
izmantosana ganampulkos nodrosina
biologiskas  daudzveidibas  saglabasanos
Latvijas laukos.

<

Ko nta ktl nfo rm aCIja Pétijums veikts ZM projekta (Nr. S447) “Nacionalaja génu banka uzkrata

Latvijas vietéjo apdraudéto dzivnieku Skirnu biologiska materiala génu
bankas papildinasana un izpéte” ietvaros

lasma.cielava@lbtu.lv; daina.jonkus@Ibtu.lv
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« Radiacijas limena wuzraudziba Iir svariga
sabiedribas droSibai. VVD RDC ietvaros Latvija
Ir izveidota radiacijas monitoringa sistéma. Ta
sniedz informaciju tikai par radiacijas situaciju
Latvija. Bet Baltijas regiona ir vairakas
atomelektrostacijas, radioaktivo materialu
saglabasanas vietas un citi objekti, kur var
izmantot radioaktivos materialus. Sie objekti var
bat potenciala radiacijas apdraudéjuma avoti
antropogénu un dabisku iemeslu dél. Sis
pétijums - projekts ir velfits iespéjai palielinat
sabiedribas izpratni par radiacijas situaciju
Baltijas regiona. Istenojot So projektu, ir
lespéjams veikt preventivus pasakumus, lai
samazinatu iespéjamo radiacijas apdraud&jumu
Latvijas teritorija.

So mérki var sasniegt, izmantojot pieejamo
informaciju no starptautiskajam organizacijam.
Starp sadam organizacijam ir EURDEP, CTBTO.

AV Rezultati un diskusija

—__—
6/ ! b Legend
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Spradzieni (2022/09/26) gazes caurulvada Nord
Stream un radiacijas kontroles stacijas

e

lespejas palielinat

sabiedribas izpratni par
radiacijas bistamibu

< . _
<« " Petijuma merkis

« ST pétijuma mérkis ir ierosinat projektu, lai
Izvelidotu Dbridingjuma sistému par Iiesp&amiem
radiacijas apdraudejumiem, kas var rasties
pierobezas teritorijas.
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Radiacijas [imena izmainas EURDEP tikla stacijas

« Gan EURDEP, gan CTBTO dati var but primari svarigi radiacijas starojuma bridinajuma sistéma.
EURDEP dati ir pieejami. Pilns CTBTO datu kopums sastav no seismiskiem, infraskanas, hidroakustiskiem
un tiesa radionuklidu datiem. Tas ir pieejams, ja ir izveidots Nacionalais datu centrs (NDC). Sniegts
piemérs pieaugosas radiacijas situacijas Baltijas regiona. Baltijas regiona ir vairdkas atomelektrostacijas,
radioaktivo materialu saglabasanas vietas un citi objekti, kur varbat izmantot radioaktivos materialus. Sie
objekti var but potenciala radiacijas apdraudéjuma avoti antropogénu un dabisku iemeslu dél. Radiacijas
briesmas var rasties Ukrainas atomelektrostacijas karadarbibas rezultata utt.

’4 Secinajumi

« Tadéjadi Latvijas NDC izveide butiski
palielinas sabiedribas izpratni un bridingjuma
efektivitati par radiacijas situaciju.

Latvijas NDC var izmantot datu kopu: CTBTO,
EURDEP un VVD RDC, lai analizétu un laicigi
bridinatu par radiacijas pedas kustibu no arpus
Latvijas. Tas laus iegdt informaciju par
radiacijas situaciju kaiminvalstis un palielinat
sabiedribas izpratni par radiacijas draudiem.

<k, Kontaktinformacija

The CTBT Vesification Regime

Dr.geol., seismologs, geofizikis, Valerijs Nikulins, e-pasts: seismolat@gmail.com




Pasaules latviesu
zinatnieku kongress

Petijumos balstitas zinasanas nozarei: no jaunam izejvielam

lidz blakusproduktu paplasinatai izmantosanai

Dalija Seglina, Pawel Gornas, Vitalijs Radenkovs, Karina Juhnevica-Radenkova, Inta Krasnova,
Danija Lazdina, Georgijs Baskirovs, Inga Misina, Elise Sipeniece

Darzkopibas institlts
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J Auglu, darzenu un graudaugu parstradé raditie U lzvertét izejvielu/blakusproduktu kimisko sastavu;
blakusprodukti satur ievérojamu daudzumu cilvéka izstradat jaunus sinbiotiskus partikas produktus ar
organismam  nozimigus  biologiski  aktivus augstu pievienoto vértibu un funkcionalitati.
savienojumus.  Enzimatiska hidrolize paplasina [ pjedavat alternativus tokotrienolu avotus no
b|akaSPFPdUktU zmantosanas lespéjas partikas divdigllapu augu dzimtam, izmantojot taksonomijas
razosana. pieeju un zalas tehnologijas, sakot no ekstrakcijas
] Pédéjos gados pieaug pétnieku interese par un beidzot ar identificéSanu.
dazado E vitamina formu (tokoferolu, tokotrienolu) [ Audzét un parbaudit vairak neka 25 asinszalu
biologiskajam f_unkcij_ém. Tokotrif—:ﬂ_nolu legusanal no (Hypericum) sugu 50 genotipus daZados vidés
dabas resursiem iIr tehnologiska, uztura un apstaklos, novértgjot to ietekmi uz tokotrienolu

mediciniska rakstura nozime, 1pasi nemot vera to
antioksidantu un veselilbu veicinoso Tpasibu
potencialu.

koncentraciju augu materiala;, péfit “zalo
Skidinataju  izmantoSanu  un  panémienus
savienojumu iegusanai un attirisanai.
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1 DivSkautnu asinszale (H. perforatum) saistijusi
zinatnieku interesi ka potencials pretaudzéju
lildzeklis un antidepresants, auga Ir identificeti
vairak neka 100 dazadi biologiski aktivi metaboltti.
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< Pétijuma veikta augu valsts blakusproduktu apstrade, izmantojot enzimatisko hidrolizi ka bioprocesu, ar mérKki

atbrivot savienojumu saistitas formas, depolimerizét garas kédes, un, lidz ar to paaugstinat to potencialo
biologisko pieejamibu (PostDoc Nr. 1.1.1.2/VIAA/1/16/201).

 Peéetita taksonomiska pieeja un divdigllapju dzimtas augi ka alternativa tokotrienolu un citu daba reti
sastopamu prenilipidu avots; pétijuma analizétas vairak neka 6000 augu sugu séklas (B) (I1zp-2020/1-0422).

< Pétits tokohromanolu uzkrasanas process dazadas Hypericum spp. augu dalas; noteikti agronomiskie faktori
un atlasitas piemérotakas Hypericum sugas, genotipi, kas rada lielu biomasu un augstu tokotrienolu
koncentraciju augu materiala (C) (I1zp-2021/1-0651).

<
€ Secinajumi

d Izstradatas inovativas tehnologijas, radits
jauns funkcionals partikas produkts ar
paaugstinatu skiedrvielu saturu un

probiotiskam baktérijam (A).

d Pétijjums demonstréja zalo tehnologiju

pielietosanas lespéjas tokohromanolu
ekstrakcija un analize.

 Pieradits, ka Hypericum gints augi ir bagati ne
tikai hidrofiliem, bet arm lipofiliem biologiski
aktiviem savienojumiem, kas palielina So sugu
medicinisko/farmaceitisko potencialu.

>
<" Kontaktinformacija

dalija.seglina@llu.lv; pawel.gornas@Ilu.lv; vitalijs.radenkovs@llu.lv
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