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Programmas merkis

Nodrosinat mezsaimniecibas un zemes
dzilu resursu izmantosSanas ilgtspéjibu,
racionali izmantot Latvijas vietéjos
resursus globalaja tirgu konkuréetspéjigu
produktu razosanai, vienlaicigi saglabajot
ilgtspéjibu, biologisko daudzveidibu un
mezu socialo lomu tuvaka nakotné un

nakoSajam paaudzéem.
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Programmas uzdevumi:

izstradat zinatnisko pamatojumu vienvecuma saimnieciski nozimigu sugu (priezu, eglu, bérzu) mezu audzésanas
modelim augligajas mezZa ekosistémas, sagatavot pamatojumu normativo aktu izmainam modela praktiskai
lietoSanai;

noskaidrot Latvijas Cetru galveno saimnieciski izmantojamo koku sugu (priede, egle, bérzs) ekonomiskas véertibas
samazinasanos uzglabasanas ietekmeé atkariba no uzglabasanas sezonas, sagatavoSanas veida, uzglabasanas
vietas, caurmeéra, mizas nobrazuma laukuma un klimatiskajiem apstakliem;

izvertéet vietéjo koksnes resursu mobilizacijas iespéju ilgtsp€éjigai un sezonali vienmeérigai kokapstrades uznémumu
nodrosinasanai ar apalajiem kokmaterialiem;

izpéetit koksnes materialu konkurétspéjas palielinasanas iespéjas blvnieciba, uzlabojot koksnes ilgizturibas
Ipasibas ar parklajumiem un modifikacijas panémieniem, ka ari izmantojot zema energijas patérina un
siltumnicefekta gazu emisijas samazinosas tehnologijas;

novertéet lapkoku koksnes bezatlikuma izmantoSanu Latvijas ekonomikai nepiecieSamu produktu iegtisanai,
izmantojot progresivas kimiskas un termiskas priekSapstrades metodes un musdienigas pétniecibas iekartas;

meklét risinajumus produktu kompleksai izstradei no mizam un koksnes komponentiem ar sintétiskiem vai
rapnieciski analogiem salidzinamiem, vai labakam ipasibam un plasu lietoSanas spektru dazadas tautsaimniecibas
nozarés, paatrinot un ekonomiski uzlabojot tehnologiskos procesus;

izpétit zemes dzilu resursus, tai skaita dziednieciskos, un izstradat jaunus konkurétspéjigus produktus.
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Programmas struktura

Projekts Nr.1. Vienvecuma eglu mezu audzeésanas potencials
augligajas meza ekosistemas /J.Jansons, LVMI ,Silava”/

Aktivitates:
— Vienvecuma eglu mezu apsaimniekoSanas alternativas.
— Genétisko faktoru ietekme uz vienvecuma eglu kokaudzu augsanu.

— Fitopatalogiskie riski vienvecuma eglu mezos saistiba ar kokaudzu
vecumu un augsanas apstakliem.

— Eksperimentals stadijums platlapju kidrena meza tipa péc ieprieks
nokaltusa vienvecuma eglu mezu masiva nocirSanas.




Egle un eglu mezi Latvija — problémas pamatnostane

* Egleir vieniga koku suga Latvija, kuru var audzét, izmantojot
izlases cirtes metodi.

* Egle daba neveido vienvecuma kokaudzes.

* Vienvecuma eglu tiraudzes sakotnégji ir loti produktivas, péc 40
gadiem sakas to saimnieciska sabruksana jeb pielagoSanas
“dazadvecuma mezam”’.

VI EET Vid&jais | Skérslauk
caurmers, augstums ums,
m2ha-!

1978. 9E1B 10 0 10 0 24 151
B 9,0 9,0 4 18

28 169

1986. 10E E 15,8 15,5 31 249

17,2 17,0 35 331

19,3 20,0 42

21,8 34

20,9

25,1 24

23,0



Vienvecuma eglu mezu audzésanas modelis

400 eg|u tiraudzes - biogrupu uzmeérijumi un urbumu serdenu ievaksana atbilstosi 2002.gada
izstradatajai metodikai.

levakto urbumu serdenu kamerali gadskartu platuma meérijumi un riska eglu audzu (63%
2008. gada) attistibas tendences.

1% 2008 2015

—_—

o perspekiivas
o paaugstinata riska
B bezperspekiivas
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ZANE LIBIETE AND PETERIS ZALITIS

Latvian Stafe Forestry Research Institute “Silava", Rigas iela I, Salaspils, LV-2169
Latvia; E-mail: zane_libete@navigatorly

Libiete, Z. and ZAlltis, P. 2007, Determining the growth potential for even-aged stands of Norway spruce
(Plcea abies (L.) Karst). Baltc Forestry, 13(1): 29

Abstract

Under the forest growing conditions of Latvia the 3040 year-old pure stands of spruce undergo abrupt changes.

Key words: young spruce stands, productivily, management regime, volume growth, growth potential




Vienvecuma eglu mezu audzesanas modelis

Parauglaukumu ierikoSana un uzmerisana 40 vienvecuma staditas mezaudzeés (ar vai bez
starpcirtes pédéejos 10 gados).
levakto urbumu serdenu gadskartu platuma mérijjumi augSanas gaitas noteikSanai.
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Programmas struktira

Projekts Nr.2. Pétijumi koksnes apstrades, meza produktu
logistikas un planosanas joma /D.Dubrovskis, LLU/

Aktivitates

- Izstradat jaunus tehnologiskus risinajumus un noskaidrot ekspluatacijas
Ipasibas koksnes izmantosanai buvniecibas elementos nesoSiem un
nenesoSiem konstruktiviem elementiem.

- lzvértet energoefektivitates paaugstinasanas un materialietilpibas
samazinasanas iespéjas koksni zavejot, [Im€éjot un apstradajot citos
tehnologiskajos procesos.

- Noskaidrot koksnes biomasas izmantosanai energétika 1pasibas - atkariba
no sezonas un citiem ietekméjosiem procesiem.
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Tehnologiski risindjumi un ekspluatacijas ipaSibas koksnes
izmantosanai buvniecibas elementos nesosiem un
nenesosiem konstruktiviem elementiem

e Ugunsdrosibas pétijumi apsuvuma
deliem ara ekspluatacijas
apstakliem:

— ugunsdrosibas uzlabosana;
— ietekmeéjoSo faktoru izpéte;

— materiala biezuma ietekme uz
ugunsdrosibu;

— siltuma starojuma ietekme uz
antipirenu efektivitati.

 Kokmaterialu noturibas ipasibu
pétijumi ara ekspluatacijas
apstaklos:
— apdares sistemu mekléjumi; |
— dabiska un maksliga novecinasana; ' | Er———— .. !

— novecinasanas ietekme uz W llm.u- “
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Energoefektivitates paaugstinasanas un materialietilpibas
samazinasanas iespeéjas

* Noteiktas adhézijas darba vertibas priedes w
(Pinus sylvestris L.) un egles (Picea abies
L.Karst) koksnes [imsavienojumiem atkariba no:

- limes veida;
- koksnes skiedru virziena;
- koksnes mitruma.

Koksnes biomasas izmantoSana energétika atkariba no sezonas un citiem
ietekmejosSiem procesiem

v -~

4 eV

* Apkopojami apjomigi dati koksnes biomasas RS
sezonalitates ietekmes izvértéjumam par: '
mitrumu;




Apalo kokmaterialu svara samazinasanas un kvalitates izmainu
dinamikas analize, uzglabajot kokmaterialus.

Tiek analizéti sekojosi faktori:

 Koku suga .
* SagatavosSanas veids .
* Uzglabasanas ilgums

Meteorologiskie apstakli
Sénu un kukainu bojajumi
« Z03anas plaisas

Priedes | Skiras zagbalku vértibas izmainas atkariba no koksnes vainu attistibas, tos ilgstosi
uzglabajot augsgala krautuve (sakotnéjie rezultati)
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Koksnes produktu logistikas risinajumu efektivitates
novertésana

Svarigs faktors mezizstrade, kas
nelabveligi ietekmeé vai var ietekmét
razigumu jebkura uznémuma, ir
dikstave.

Apalo kokmaterialu izveSanas
pasizmaksa ir galvenais faktors
kokvedéja tipa izvéle.
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Programmas struktura

Projekta Nr.3. Biomateriali un bioprodukti no meza resursiem ar
daudzpusigu pielietojumu /A.ZGrins, LV KKI/

Aktivitates

- Izpétit inertas atmosféras ietekmi uz nanoporaino oglekla materialu polisajtgtas strukttras
un funkcionala sastava veidoSanos termokatalitiskas sintézes apstak|os.

- PriekSmeéginajumi par koksnes hidrotermisko ekstrakciju pie augstiem spiedieniem un
temperaturam.

- Latvija augoso koku sugu (vitols, alksnis) mizas paraugu salidzinoss raksturojums (porainiba,
element- un komponentu sastavs, kimiskas struktdras raksturojums, ekstraktvielu saturs)
pirms un péc apstrades ar dazadas intensitates mikrovilnu starojumu eksperimentala
laboratorijas reaktora.

- Modificetas termokatalitiskas metodes izstrade nanodalinu iegusanai no ekstragétam
mizam, izmantojot oksidéSanas priekSapstradi, metodes apraksts.

- Noteikt baltalkSna skaidu granulometrisko sadalijumu un optimalos parametrus malSanas
procesam.

- Izejmaterialu kimiska analize un sagatavosana poliolu sintézei. Poliolu sintézes
priekSmeéginajumi.

- PriekSmeéginajumi par koksnes blivinasanu kombinacija ar hidrotermisko modifikaciju.
Priedes koksnes optimalo HTM apstrades parametru izpéte.

- Optimalo pigmentu un UV absorberu kombinaciju izpéte modificétas koksnes parklajumu
sastavos.
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NANOPORAINIE OGLEKLA MATERIALI UZ LIGNOCELULOZES MATERIALU BAZES

Hidrolitiska apstrade

Y
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Termokimiska

Koksne sintéze

SUPERKONDENSATORS

IZLADETS UZLADETS
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No Latvija augosiem kokiem izdalito polifenolu
izmantosanas iespéjas: LVKKI izstradatie jaunie produkti

Partikas produktu razosanai Polimeru un kompozitu Kosmétisko lidzek]u razosanai
(Sadarbiba ar Kaunas TU Partikas tehnologijas katedru) materialu raZzosanai (Sadarbiba ar FIDE SIA, Riga, Latvija)
Baltalk$na mizas diarilheptanoidu [zejas mizas, mizas atlikumu péc Balstoties uz iegto polifenolu
ekstrakta antioksidanta padibu  €kstrakcijas ar dazadas polaritates izstradata divkomponentu
pétijumi uzrada ekstrakta augstu ~ Skidinatajiem un tanninu frakcijas sinergiska kompozicija, kas
efektivitati pret lipidu oksidésanu  izpéte uzrada iespgju izmantot Sis efektivi darbojas ka aktivs
|z_eJV|e_Igs pollolle razosanai un to ingradients kosmétiskiem
L mesenoseeaeene t@lakal 1Zmantosanai cieto PU putu

. I krémiem, aizsargajot &du no
wememonses I€QUSANAIL Vislabakas Tpasibas ir UVB (adas apdegums) un UVA

I O polioliem, kas iegati no tanninu (imunitates pazeminasana,

i 1L adas novecoS$ana, adas vezis)
starojuma.

Pressure, bar

100 - 1

] 1 2 3 4 5 6 7 90 +

gg | — 1-Parentcream
—— 2 - Parent cream +5% pinosylvin 2
704 —3-Parenter +Pinosyivin+St. lignin

4 - Parent cr. +5%Straw lignin
——5 - Comm. sunscreen lotion, "SPF-10"

AlkSnu ekstraktu inhibéjosais efekts uz
majonézes oksidésanu («Oxipress»
eksperiments) salidzinajuma ar
komercialiem stabilizatoriem

80 4

50

40 q

30 4

Transmittance, %

20 4

10 1

0

290 300 310 320 330 340 350 360 370 380 390 400



Jaunas tehnologiskas iekartas izstrade dazadu augu biomasas
biorafinéSanai

Zemas temperaturas (darba diapazons 120-350°C) mikrovilnu iekarta.

PriekSapstrade Ekstrakcijz>

Lignina kimijas laboratorija ir konstruétas un tiek testétas dazadas eksperimentalas
mikrovilnu ierices, kas lauj paaugstinat energijas plismas sadalijuma
vienmeérigumu tilpuma un «on-line» rezima kontrolét un regulét procesa norises

temperaturu.
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|zstradati poliuretanu parklajumi ar samazinatu degamibu
uz fosforu saturosu poliolu bazes koksnes aizsardzibai.

Poliuretanu‘parklajumu izgatavosana un testésana

+ izocianats
Fosforiléta rapsu ella _ > Poliuretanu parklajumi
+ poliols
TG analize Konusa kalorimetra tests
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Programmas struktiara

Projekta Nr.4. Zemes dzilu resursu izpéte- jauni produkti un
tehnologijas /V.Seglins, LU, RTU/

Aktivitates

- Veikt Latvijas zemes dzilu resursu (galvenokart malu, dolomitu, kudras un
sapropela) pétijumus un uzsakt pétijumu eksperimentalo un analitisko
dalu.

- Malu 1pasibu izpéte izmantosSanai saules aizsargkrémos, biodegradablu
kompozitmaterialu un jauna granulveida sorbenta iegtsanai.

- Noteikt un norobezot perspektivo mineralo izejvielu klastu pielietosanai
apstradei, lai izmantotu keramikas produktu izstradei.

- Augsti porainu keramikas materialu ieguve un sorbcijas procesu analize.
- Veikt kadras un ktdras aktivas ogles metalu jonu sorbcijas spéju izpéti.

- Mikroorganismu konsorciji augsnes bioremediacijai, imobilizét un pétit
mikrobiologisko méslosanas lidzek|u aktivos komponentus.
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Mala (keramikas), ktidras, salmu ka neséju testésana
mikroorganismu imobilizacijai

Laboratorijas eksperimenti
kolonnu kaskade notektdenu
attirisanai.

Lauka eksperimenti Dobeles
rajona ar izveidotajiem
biopreparatiem. Augu kulturas
— rapsis, vasaras miezi,




;'\ OPTIMIZATION OF MICROBIAL BIOPREPARATIONS FOR SOIL QUALITY
R IMPROVEMENT: TESTING NEW FORMULATIONS

LATVIJAS OLGA MUTER', VIZMA NIKOLAJEVA?, MARIS KLAVINS®
of &

UNIVERSITATE, hor . o E v
Dt Faculty of Biology, of Latvia; Depar of of Latvia
INTRODUCTION

Microorganisms play a vital role in fixing, important application of active microbial The problem of maintenance of microbial
solubilizing, mobilizing, and recycling of biomass lies in environmental biotechnologies activity in different types of biotechnologies is
nutrients in agricultural eco-systems. These with emphasis on soil, water and air clean up. considered as one of the most significant
microorganisms occur in soils naturally, but Recently, many remediation technologies worldwide.
their populations are often scanty. In order to  are insufficiently understood because of
increase the quality of soil and crop yield, the  variable and complex environmental The aim of our experiments was to study
microorganisms with target properties are conditions, improper evaluation of the level a feasibility of different organic and inorganic
isolated from soil and artificially cultured, often and content of contamination, and poor materials served as a carrier for
with further incorporation into suitable carriers. capabilities of introduced microbial immobilization/incapsulation of beneficial
These are known as biofertilizers. Another communities in the field. microorganisms.

METHODS, RESULTS & DISCUSSION
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Immobilization and enzyme activity of bacterial consortium on || Immobilization of Rhizobium lequminosarum on peat, clay

Ilse ceramic beads and ceramics and bacteria viability during storage

ven types of ceramic beads fabricated from two types of Devonian clay, were Il . 5 N . I

I ompared in terms of their appropriateness for bacteria cell attachment and flve sl‘enlnzfd‘ me{enals were tested for '":t"z::"la:;:;f tr\::‘k?:::lzf
rther use for soil/air cleaning technologies (Table 1, Fig.1). The effect of II SIS of clay la‘::i Ll y;‘zu cy|i;1 il caralc

IElfferem ceramic beads to the microbial growth and biofilm formation was granules made from Planci deposit of Devonian clay. Immobilization was

tudied for pure culture Pseudomonas putida MSCL 650 and for bacteria |I done during 2.5 h at 20 °C. Afterwards peat, powder and granules were
IEonsomum MDK'EKO'.7' T_he hlghe_s( CELiniinbarirecovared irorthe be_ad scrubbed and ground in a sterile mortar with a pestle in sterile water to
g after 720 cultivation, was iniftve sets No 8, &, sd/coumsponciia g || recover the adhered bacteria. The number of colony-forming units was
I ne.Liepa red and t“."’ PIa_ncu gidy samples, respgdlve!y: determined by plate count technique. Viability was also detected by
sides, a (FDA) hydrolysis activity of the attached LIVE/DEAD cell viability assay.
ria served as a criterion of biofilm formation. |I 5

were y

I immobilized in all of the tested

‘ carrier materials. One gram of
|I the carrier contained from log
9.4 CFU (“Kano-p”) to log 9.8

4 || CFU (peat) of Rhizobia (Fig. 3).
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vl tee 1 od | 61 - s - |I stored at 20 °C.
ifahie t-Privaicochemclal g1 Cstamic: Flg: 2 SEM micropgraph otthe The number of live bacteria decreased by log 1.3, log 4.1, log 4.7, log 5.6
I properties of ceramic beads.  beads. be;d :fl:g‘fe wltl::a(;tlerlal | and log 9.5 in the peat, clay, “Fibo-S”, “Kano-p” and cylindrical ceramic
Ime e (lomort e oy granules, respectively, after 16 days at the temperature of 20 °C. Studies
9 beack;with FDA hydrolysis activity on the half-sphere |y ‘poye opown that carrier the of immobilization
Igeads was significantly (p<0.05) higher than that on the surface of the whole |I e 3 the survival of Rhizabit
pl

B HC T e Ted Ty SEM micrograplis ol tha bead II leguminosarum. The best results were achieved with maintenance of

urface an of bacteria on the surface. The craters e g g ST

I pores) of ceramic bead & be the most = priate sites for bacteri bacteria in the su;per;:lon anq immobilization on th: peat. We

attachment (Fig.2). Experiments on dehydration of the attached P. putida at 22 lI i
C showed a decrease of cell viability up to zero in 16 days (Muter et al., 2012).
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|| column cascade
Nitrogen and phosphorus removal from
I wastewater remains one of the serious
i p ide. The
I| present study was aimed at combining the
both nitrification and phosphorus S :
p in the y Fig.4. Micrographs of the
scale model system with synthetic surface of ceramic beads ||
Il wastewaters. Blue crystals were found on the sampled from the Column Il (A,
bead surface (Fig.4). Accumulation of nitrogen B, C) at the end of the I ) ==
I and phosphorus on the beads was also experiment. Blue crystals on the Il b Y- Fig.6. Synchronous
g P have beads in Column Ill were formed || B > : fluorescence spectra of peat
II revealed some stimulation effect of the beads during wastewater treatment. II alkaline extracts
Il applied as an amendment to loamy sand soil, I

Wb,

Fig.5. SEM micrographs of the
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Diferenceti apstradatu illitu struktura un ipasibas

illits/AIOH 80/20

illits/AIOH 60/40

illits/AIOH 50/50

ilits/Mg(OH)z
80/20

[Ilits/Mg(OH)2
60/40

(Its/Mg(OH).
50/50

IIiits

kuri izmantoti kompoziciju
veidosSanai ar Al(OH)3 un Mg(OH)2.
Ar AI(OH)3 piedevu ieglti augstas
stipribas paraugi



REZULTATIVIE RADITAJI (2014-2017)

Zinatniskie rezultativie raditdji KOPA

Aizstaveti promocijas darbi 26
Alizstavéti magistra studenti 37
Publicétie un iesniegtie raksti citgjamos izdevumos (WoS, Scopus, ERIH u.c.), 56
Popularzinatniskas publikacijas 26

Sagatavotas un izdotas monografijas 6

Programmas gaitas un rezultatu popularizéSanas interaktivie pasakumi

zinatniskas konferences 04

popularzinatniski seminari 26

ES projekti 15

1zglitojosi pasakumi 20

Tautsaimnieciskie rezultativie raditaji

Programmas ietvaros izstradatie konkurétsp&jigie produkti 6
Pieteiktie registrétie un uzturétie patenti 14
Izstradatas uznémumos aprobétas tehnologijas, metodes, pilotiekartas, pakalpojumi 24
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