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Thailand is located in a biodiversity hotspot

The Indo-Burma hotspot encompasses 2,373,000 km? of tropical Asia east of the Ganges-Brahmaputra
lowlands. N
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Talking: National Research Cou...
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Soil Microbes

o Normal, fertile soils teem with soil microbes

o|n fact, there may be hundreds of millions to billions of
microbes in a single gram.

o The most numerous microbes in soll

o Bacteria > actinomycetes > soil algae > cyanobacteria > soll
protozoa




Numbers of microbes in soil

Microbial Group CFU/g of soil

Bacteria 108 to 107
Fungi 105 to 106
Algae and 103 to 109

Cyanobacteria
Protozoa 103 to 10°




Soil microbes
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o ANMHSALIAUTANBNAIUANTHTINNFEIFEYUATAANTTHUDIAAUNIIT AL
WudasvidAey
o vih Idanunsadnnsidndudule

Q/

o UnAvdunsdiudaimsannziiminzandnsunsiasassil
o alr (oxygen)
o Water
> Food
o Suttable habitat
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o Blotic factors : a1991115, growth factor, asgugs (inhibitory
substance), 3duniginauiinu (neighboring microorganisms)

o Abliotic factors :

Oxygen level Anoxic-microoxic-oxic

Salinity Hypersaline-marine-freshwater
Moisture level Arid-moist-wet

pH Acidic-neutral-alkaline
Temperature Hot-warm-cold

Light level Aphotic-low level-bright-UV
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ANNLINARONNTNANTINUFDANFIRB UV

AUV
o Qrgantic carbon
organic wastes

o Molsture
o Aeration

o pH
o femperature
o [norgantic nutrients

BOUTIBIRAUS, LWEHIAANITIAEEST,

5-6% of water holding capacity
Balances of air and water filled
pores

Near neutral

10-40 deg C

N, P K, S and trace




Type of soil microbes

o Bacteria
o Fungt

o Algae

o Protozoa

o Actitnomycetes




Soil microbes and soil structure

o lpssasnanosiuduagfiunssnnandusaseunadiu (soil aggregation) -

o~

o aduvaghudiunumaddnlunsvinlWiAs soil aggregation ,ﬁi - o
(e] . z:::pace \mammo

o Organic matter

o Polysaccharides

o Gum

o Lignin synthesized by soil microbes

o peAUszNAUENY 9 andlfiununadnlunisvin [kiAnnsUstanuAUYasauM AR

o askandulus funumaddalunsvinTiias soil
aggregation
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Soil microbes and soil structure (cont.)

o aAUVETAUsTAafu fnavin [MiAnnsUssauiusosaunasuls
BN

o IFENANFTUANNANNTNVRRAUNETAY Tushu soil binding capacity
NS

o Fungt > Actinomycetes > Gum producing bacteria > Yeasts

° 612D N
o Bacteria : Rhizobium, Bacillus, Azotobacter
o Fungt : Rhizopus, Mucor




Soil microbes and plant growth

o aauwsﬂ‘[umuusnmiaumﬂwsn (Rhtzobacterta) mmsmﬂaﬂumimmiaumw

il laseassudouliiluansoiunsiifl lasasnwogreeiisnnfioasnsnaadu
TuTsus loani g

o WARANT6IN o 1w IAA, Gibberellins, antiblotics TNRNANINIAFTINZON D DNEID
ANFLAREUVDINY

o TuanwsssuvfloNvlAnan1zAson Noarassansinuauyadassiotlodu
p]N
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MICROBIAL ACTIVITY:

ROOT ZONE

SUBSOIL MODERATE

GROUNDWATER LowW




PGPR (Plant Growth Promoting Rhizobactertia):
LUANIZEUR AU AN TNANLATNANTLRZ YV DIND
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< PGPR

ADO:=IS?
Ll .
PLANT GROWTH PROMOTING
RHIZOBACTERIA -

A
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' & Bacteria

e, © Drought stress
"o Fungi Biotic o Temperature (- & +)
o Virus Stresses S . o Salinity

- © Nematode & Insects

N

o Acidity

: . ~ /’ ys Yy : Y "‘“ ."‘.\ & “
& Phytohormones Plant Growth Promoting : o Nitrogen Fixation
- o Siderophore Production Enst;anced A':;::;“t o Nutrient Uptake
- o Biocontrol Tol AT d Upt ky o P-Solubilization
© Induced Systemic OICLANCe SUEREASLE ] K-Solubilization
Resistance (SAR) g

Shah et al., 2021




W3Nons (PGPR) ooz ls

wuariisodudse loanisoiie ssedindas: ufnudnausnie ddnwaiiddfo
o @nunsnAsauAsad (colonize) shaale
o agsoauanANF UG TuUSNUIAAY wazaINsauaNTuRUdUNSTBUls

o guasunsisyvasie lasfinalnlunsauasunsiasadulavasiovaiouuy leun
o MIEIulnsIan
° ATATANYSINDINT

o Measeansdiealswes (siderophore)
warholunsdusiamnan

° ANFATNANTAIUANNITLAZEYVOINDY
o ANsASWANTUHTIUL wazaNsHuIT
o AMswTlNsTUUANMNEI UL
JosAUNYINAANNLATLABINGE

PGPR

DunuARISuRDauUATUNAS
duiasunsiestyinulnvauwys

ndgoonigndu 2 Us:inn

* extracellular PGPR (ePGPR)
WUUSIONUSOUSINWY

e intracellular PGPR (iPGPR)
wuluisaasniwsygoslunisinadu
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o fiu: https://www.svgroup.co.th/blog/
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anslguszloasiiannadunsd lunnsinsns

o MamuaNlsaLazunaduisiasegaa

o ﬂ']'iﬂ'\‘::ﬂ/‘ﬁluw SAENAANAKLAN

o ANSWNARNLTYRNN

o MsANARTiAsugAa vidnTunuazdniin

o Mananansthluanaiiluvs:lomivnamsinuyns

General Microbiology, Jirapat Chanthamalee, Ph.D.
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nslgsy luwiandunsinaNNNaNEaYNN
nsinens (Crop enhancement)

o Juginw (Blofertilizer)
o RAuvsTnsalulnsiau wu Azotobacter, Rhizobium
o Jaumataranunaawe 1w Burkholderia
o RduvsTaranslwunalbun wu Bacillus spp.

o gnsnsEiunIsIRsIfiulawasie (Biostimulants)
o AgAD L
o ASADUNSE
o F1FAARNANNNDY
o lumalseng uasianons wiw Bacillus subtilis




nslgUs: luiannEUNEHINoNTAIUANYING
1A (Blological Control Products)

FrauzinInuNas (Blo-insecticides)

o WUANILAY YU UNDFaAH

o 1o Wi DnosiBY ws1 lsidun laslamosin
o |54 1w NPV

FraugiaAnIvnNgy (Bio-herbicides)

o o (Cell inoculum)

o g1sanmneu (Crude extracts)

o asshnaNioasedu (Metabolites)
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da3 KSPRauUNsy udludusouaisnanarnsouanidoindviddantduaisiadidolded 1wu twsnsaad
aladu o:uWINAU 9ad

1. unBaaa duiiaa (Bacillus subtilis) muaﬂsmﬁwﬁtﬁmmmmﬂﬁL%U
2. vnBada oz luladamliBou (Bacillus amyloliquefaciens) muaulsaRwiiAnango
3. unBada lawaiinosiia (Bacillus licheniformis) muaxlsauirdinma

4. DBasa wada (Bacillus pumilus) duadunsiadauifulaueaie 9naNNATINANTNAANANSINEAS, 9NANTIN
ANSKANDIANS, NNSUNURALNLEY

5. 0210515y varduiin (Beauveria bassiana) Wuadunstiivin [hiAslsaruunasdasialasasoumquidvinais
wHaaNuUhe TITuuNaIIININASENAINAY

6. v lsidoa uoitleiias (Metarhizium anisopliae) Fasiauaitlosfurdnunasdnsioininindauaziin
ele)

7. lnslawmasun waaiwotsasn (Trichoderma asperellum) muaulsafiofivih iAnlsas AL Tawwin Wi
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T U (61)
o 8. lmslawmasun ansiduiiu (Trichoderma harzianum)muaslsanadivin [kiAalsasinuin Tauiin e
TEEIQITN
o 9. lnslamasun uaudlo (Trichoderma gamsii)muaulsaradivin [iAalsasinnin Tauiin Wen waziwiuis
o 10. Inslawmasun 334 (Trichoderma viride)muaulsaRwivinTiAalsamnin Tauwin won uaziinui
o 11. laslamoasun lasu (Trichoderma virens)muaﬂsﬂﬁﬁaﬁifiﬂﬁiﬁﬂsmwmm Tt e wazinuis

o 12. Inslaimasun 2:1ns335a (Trichoderma atroviride)muaslsaraiivh fiAalsasnnin Tauwn s was
WNuk MAe Ao ooy wazlswaalnile

o 13. unBada yasdouda wio 1ol awviug lown b dUNSTAUANLNAIARRY
o 14. unBaad NFIAPUBA JFUNTTMUANLNAIARTNY

o 15. lhsa Buis (NPV) :gﬁum%ﬁ%ﬁm"lﬁaiﬁﬁw%umur«quLma\ivlcoi’

o 16. lddoulondnsunas didounoswiinridnunadsun dhavinein

o 17. Wslawdr wila Sarcocystis singaporensis Tordany
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KSM Rhizosphere Bacteria

The Best Rhizosphere Bacteria
-Potassium Solubilizing_Microorganisms (KSMs)
+o

nnnnnn

-------

o AAuvagnFilulnsiaudas: o FAuvAdazanslwuvaldu

o ASATINANSABNT

o SV group
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o INANHNANUSAITRIAY ARnuantRlssnisiasafiulanessie (Plant growth
promoting bacteria) Tmﬂwammﬁauwﬁﬂﬁﬁ‘nﬁaqmﬁ wiolavusUansafluna
Tuaulkiduus:loaniunie

o Iumsinwansusinsinunsls laald ldsunansuuannansiiy Laziunis
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Saccharomyces cerevisiae, _ L muwdnouniwgy Gnauyasmsiva ayulws ta:wall
Candida parapsilosis and Pichia guilliermondii : (caramel, herbs, and fruits)

s : muWdnautuunNal naulaamsHnasheon
Plch.la fermentans aﬂd SECCharﬂmchE 5p- m lf?UﬂaU[JﬁJHa 9] lL;|[| =N U2 MsSHUNIE WBOL
: (fruity, buttery, and fermented aroma)

P muWdnumiWgy Dnauvaunbaan ua: nauuavoanld

Pichia fermentans : aghwdawu (vanilla tests and floral aroma)

https://www.blockdit.com/posts/5f
?0ee18e5f00f0ee 9939136

23/09/65




un ‘iionviaan’

unduwulnululnenas

MARKETING COM

Plant-based food s5s5fiaa w5
Aaudiule Yhuannisdassfadisu
nAnsuUadnT annsnsranuveado
Aolsm wArmaUALDIEDAINNFDIATS
21sUInaLiadlan

https://www.voicetv.co.th/read/4223550:
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General Microbiology, Jirapat Chanthamalee, Ph.D.
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PGPR Products in Thailand
Talking: National Research Cou.
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"PGPR Products in Global

Talking: National Research Cou.
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Nitrogen fixing
solution
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Fertoz

Fertoz Phosphate with Active
Biologicals Granulated rock P for
ease of application using an air
seeder or fertilizer spreader. Coated
with live microbes to enhance soil

health dynamics and
N0 TALAT.ANDAUS UMENNIE

View Dptions ~

Talking: National Research Cou..
m AGRONOMIC SERVICES

As a PGPR product (solution & dry fertilizer), SYNTHOS
increases nutrient use efficiency by improving soil health.
Growth-stimulating bacteria have a positive effect,
including nitrogen fixation, solubility of phosphorus
fertilizer, mineralization and decomposition of crop
residue. The bioactives in SYNTHOS® nutrient enhancer —
Bacillus spp.

SYNTHOS helps convert phosphate-based fertilizers into
readily available forms for plant uptake, helping to
potentially increase yields whenever there’s a phosphorus
deficiency in the soil.
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o https://www.innofarmbiotec.com/%E0%B8%9C%E0%B8%A5%EQ%B8%B4%E0%B8%95%E0%B8%A0%E0%B8%B1%E
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o https://www.facebook.com/svbiotechth
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