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Galvenie augiem labvéligo mikroorganismu veidi

* Gaisa slapekli saistoSas bakteérijas
* Mikorizas senes
* Saprofitiskas, saknes kolonizéjoSas rizosféras baktérijas un senes

jeb augu augsSanu veicinosas baktérijas un sénes

) eksudati
Mikroorganismi ) ‘ Augi
tiesa iedarbiba
metaboliska organ isk?e
aktivitite baribas vielas atlikumi

Augsne



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5610682/figure/F1/

Bakteériju morfologija

Cilvéka mats 17 um Séne 1-40 um Baktérija 1-5 um Viruss 0,02-0,3 um

Priestia megaterium 2,5x10 pm
salidzinajuma ar Escherichia

Priestia meqgaterium coli LAl o ———
(Bacillus me?yaterium) (Rolewicz et al., 2016) LR R
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Priestia (Bacillus) gints bakteérijas

veldo endosporas
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Endosporas sameéra rezistentas pret dazadiem nelabveligiem vides apstakliem —
karstumu, radiaciju, kimikalijam.

Endosporas nevar iznicinat, vairakas miniites varot.



Suga atklata 1884. gada.
2020. gada 7 Bacillus sugas parnesa uz Priestia ginti.

Bacillus megaterium — Priestia megaterium

(Gupta R.S., Patel S., Saini N., Chen S. 2020. Robust demarcation of 17 distinct Bacillus species clades, proposed as novel Bacillaceae genera,
by phylogenomics and comparative genomic analyses: description of Robertmurraya kyonggiensis sp. nov. and proposal for an emended genus
Bacillus limiting it only to the members of the Subtilis and Cereus clades of species. Int. J. Syst. Evol. Microbiol., 70, 5753-5798)

PielietoSana biotehnologija — N0 mazam molekulam Iidz veselam Stinam:
- iegust vitaminu B12;
- iegiist biopoliméru polihidroksibutiratu (PHB);
- iegiist rekombinantas olbaltumvielas;

- izmanto biologiskajos mésloSanas un augu aizsardzibas Iidzeklos.

(Biedendieck R., Knuuti T., Moore S.J. et al. 2021.The “beauty in the beast” — the multiple uses of Priestia megaterium
in biotechnology. Appl. Microbiol. Biotechnol., 105, 5719-5737)



Baktériju augSana un tai nepiecieSamie apstakli
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Baktériju augSana

0 1 2 3 stundas

Baribas vielas
Oglhidrati, olbaltumvielas,

organiskas skabes u.c., mineralvielas.

Mitrums
Siinas satur 75-85 % H,0.

Bakterijam vajag >90 % gaisa
relativo mitrumu.
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Svaigu kiitsmeéslu mikrobiologiskais sastavs, kvv/g

Kiitsmesli Bakteriju Sénu

kopskaits kopskaits
Cali
Deéjejvistas
Cukas
Govis

enterokoki baktériju kopskaits



Priestia megaterium LMKM 895 meésloSanas Iidzeklu sastava
Produkta pamatmasai pievienoja 1 litru suspensijas uz 100 kg substrata.

Baktériju koncentracija galaprodukta: 10’ kolonijas veidojosas vienibas / g (jeb 10 000 000 kvv / g).

Enzimi: a-amilaze, proteaze, lipaze, celulaze, pektinaze, ksilanaze u.c.
Noarda biopolimerus, galvenokart augu sastavdalas
Izdala organiskas skabes un Skidina fosfora, kalija u.c. mineralus

Produce fitohormonus (auksins indoliletikskabe), sideroforus,
antibiotiskas vielas
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Kolonizé augu saknes

Antagonisms pret patogéniem
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Aktive augu sistemisko rezistenci — ieguto un induceto
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Palielina noturibu pret vides izraisitu stresu (sausumu u.c.)

Probiotikas augiem



Nesen sagatavotu (augséja rinda) un divus gadus glabatu (apakséja rinda)
izejmaterialu un meslosanas Iidzeklu mikrobiologiskais sastavs, kvv/g.

Lidzeklis Escherichia coli m Bakteériju kopskaits Bacillus spp. Sénu kopskaits

Kadra

Kddra + pelni

Kbdra + pelni +
bakteérijas

Kadra + putnu mésli

Kdadra + putnu mesli +
pelni

Kdadra + putnu meésli +
baktérijas

* - butiskatskiriba ar nesen sagatavotu lidzekli.

Izceltie raditaji parsniedz organiska méslosanas Iidzekl1 pielaujamo normu.

<100
<100

<100
<100

<100
<100

<100
<100

<100
<100

<100
<100

<100
<100

<100
<100

<100
<100

6,4x104

|

1,8x10%

:

2,0x102

;

9,0x10’

2,8x10’
1,2x107

2,8x10’
1,6x107

3,6x108
9,8x10’

2,2x10’
5,1x107

4,8x108

9,0x10°

<100
<100

6,0x10°
3,6x10°

1,1x108

2,0x10°

1,3x107
7,0x10°

4,0x10%
1,1x10°

1,2x10%

1,0x10%

8,0x10*

1,0x10%
5,0x10%

1,0x10°
1,9x10°



Nesen sagatavotu (augséja rinda) un divus gadus glabatu (apakséja rinda)
meéslosanas Iidzeklu mikrobiologiskais sastavs, kvv/g.

m Escherichia coli m Bakteériju kopskaits Bacillus spp. Sénu kopskaits

atélgiﬁba ar nesen sagatavotu Iidzekli.

|zceltie raditaji parsniedz organiska méslosanas lidzekli pielaujamo normu.

Kddra + ciku mesli <100 4,8x103 4,0x108 1,2x108 8,0x10%

<100 6,0x10? 9,7x107 1,7x10°
Kbdra + ciku mésli + pelni <100 2,0x10% 4,8x10’ 2,0x106 1,4x10%

<100 2,5x107 1,0x10
Kadra + cuku meésli + <100 1,0x10% 3,2x10’ 1,2x107 1,6x10°
baktérijas <100 7,0x10°
Kudra + govju mésli <100 1,0x103 1,3x108 2,4x107 1,2x107

<100 6,0x10? 5,5x107 3,0x108
Kudra + govju meésli + <100 1,4x10% 4,0x108 4,0x10° 1,2x10%
pelni <100 3,6x107 1,6x10°
KGdra + govju mésli + <100 <100 1,9x107 1,9%x107 6,0x10°
pelni + baktérijas <100 <100 1,9x107 2,0x10° 1,4x10°




DominéjoSie mikroorganismi

Bakterijas (neieskaitot P. megaterium): / ‘

Actinomycetota (Corynebacterium, Micrococcus, Streptomyces)
Pseudomonadota (Enterobacter)
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Vide, kura nonak mikroorganismi
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augu virsma

augsne

bakterijas no lapas
nospieduma

filosfera
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rizosfera




Augsnes mikroorganismi

Bakterijas, parasti 107-10%g masa 1-6 t/ha, izplatiba
Senes, parasti virséjos slanos, 105-10%/g, relativi liela biomasa nevienmeriga
Alges — augsnes virséjos 10 cm, parasti 103-10%/g

Viens$iini — augsnes virséjos 20 cm, ap sakném, 104-10°/g

Virusi

Izplatibu ietekme ekologiskie faktori:

1) abiotiskie faktori:
- edafiskie faktori (augsnes sastavs un fizikali kimiskas Tpasibas, t.sk. PH);
- klimatiskie faktori (temperatura, gaiss, udens);

2) biotiski faktori (augi un to daudzveidiba, dzivnieki);

3) antropogenie faktori (fizikalie, kKimiskie).




Sagaidama ietekme uz augu augsanu

Tiesa iedarbiba — uzlabo baribas vielu pieejamibu:
- Skidina fosfatus un citus mineralus;
- uzlabo dzelzs biopieejamibu.

mmm——pp- [.2uj augt ar baribas vielam nabadzigas augsnes.

NetieSa iedarbiba:
- produce fitohormonus;
- producé enzimus un citus savienojumus, kas modificé augu hormonalos procesus;
- induce augu sistemisko rezistenci;
- sarga augus no sausuma.

- Darbojas ka alternativi mesloSanas lidzekli un pesticidi.



(Tharanath A.C., Upendra R.S., Rajendra K. 2024. Soil
symphony: a comprehensive overview of plant-microbe
interactions in agricultural systems. Appl. Microbiol., 4,
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Augu ietekme

Bakteriju daudzveidiba kontrolé (A)
un ar rapsa séklu ekstraktu apstradata
augsné (B) péc 16S RNS OTU datiem.

IzziidoSas baktériju grupas atzimétas ar
krustiniem.

Arch, Archaea; Bact, Bacteria; Acido, Acidobacteria; Actino, Actinobacteria;
Arma, Armatimonadetes; Bactes, Bacteriodetes; Can Div, Candidate Division;
Chlo, Chloroflexi; Fir, Firmicutes; Gem, Gemmatimonadetes; Nit, Nitrospirae;
Pla, Planctomycetes; Ver, Verrucomicrobia; Tha, Thaumarchaeota.

(Siebers M., Rohr T., Ventura M. et al. 2018. Disruption of
microbial community composition and identification of plant
growth promoting microorganisms after exposure of soil to
rapeseed-derived glucosinolates. PLOS ONE 13(7), €0200160)



Viens no projekta rezultatiem — zinatniska publikacija

Urticie Pozitivais par baktéeriju ietekmi:
Composition of Organic Fertilizers Containing Microorganisms - sekméja enterokoku daudzuma
and their Effect on Soil Microbiological Activity and Plant samazinasanos méslosanas
lidzeklos
Growth 7
- govju meslu gadijuma uzlaboja abu

Maris Senkovs!, Laila Dubova? Ina Alsina? Ingrida Krigere?, Dagnija Lazdina®, Viktorija Vendina?®, Sandra pétTtO atraitnisu é',(l rr,l u augéan u.
Marcinkevica®, Vizma Nikolajeval

* Microbial Strain Collection of Latvia, MIRRI-ERIC consortium, Faculty of Medicine and Life Sciences, N egativais par ba kté rij u ietekm i . nav‘

Universitv of Latvia, [elgavas street 1, Riga, LV-1004, Latvia; maris. senkovs@hulv; vizma nikolajeva@lu.lv

*Latvia University of Life Sciences and Technologies, Institute of 5oil and Plant Sciences, Strazdu street 1,

Jelgava, LV-3004, Latvia; laila dubovaglbhilv; ina alsina@lbtu lv N eVi e nn OZTmig a iete km e .

*Latvian State Forest Research Institute "Silava”, Riga street 111, Salaspils, LV-2163, Latvia; dagnija laz- . . a4 g -

dina@®silava lv; viktorija vendina@silavalv uz a u g S n eS mi kl'O b | O I Og IS kaS

*Latvian Peat Association, Ernestines street 24-3, Riga, LV-1083, Latvia; ingrida@peat 1v

*Farm “Baltini”, Mémele, Skaistkalne parish, Bauska district, LV-3924, Latvia; sandra marcinkevica®gmail com a ktiVitéteS ré ditéj iem d aiéd ie m
Correspondence: maris. senkovs&lu lv; marissenkovs@gmail com més I oj u m ie m u n ku Itﬂ ra u g ie m.

Turpmakie pétijumi par bakteriju ietekmi:

- fundamentalie pétijumi par mikroorganismu mijiedarbibu méslojumos un augsneé,

- substratos (kuidra, kiitsmesli) esoso mikroorganismu un to ietekmes uz augiem izpéte,

- pielietojamie péetijumi par atsevisku meslojuma veidu ietekmi uz atseviskiem kulturaugiem.




Problémas saistiba ar mikroorganismu introdukciju augsnée

Ietekme uz augsnes vietéjo mikrobiomu (sastavu,
daudzveidibu, funkcionalitati) un augiem

bakterijas

1

senu hifas

7 4)\ N
Zadld. » auga eksudati
rizosféra - '

mikroorganismu
metaboliti

IzdzivoSana un iedzivoSsanas atkariga no:

pasa mikroorganisma ipasibam un koncentracijas,
edafiskiem faktoriem,

vietéjo mikroorganismu sastava un mijiedarbibas ar tiem,
augu genotipa, saknu sistémas Ipatnibam.

Log Total Population (CFU/g of soil)

s

013 7 15 28 57
Day

Augsné inokuléta Bacillus mycoides izdzivotiba
Mijiedarbiba starp mikroorganismiem un augiem — (Mawarda P.C., Lakke S.L., van Elsas J.D., Salles J.F. 2022. Temporal

no konkurences Iidz simbiozei

dynamics of the soil bacterial community following Bacillus invasion.

IScience, 25, 104185)
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