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Soil Microbial World and agricultural application
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nature’s tiny chemists
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s ipiEESE (Virus)

» Jw 7 (Bacteria)

» v+ 2 7 (Archaea)

LY e

Eucaryotic microorganisms )
1.7 2 # % (Protozoa)
2.%% (Algae)
3.% i/ (Fungi)
4.3 7 (Lichens)
5.:2 24 (Nematodes)
6.5 %% 4 (Arthropods
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Culturable and unculturable bacteria
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{EEZE M (chemotroph) : FIFA{EEEE- Czh?g];i:%ovoﬁ?

\I/\kk I \Y VA< ] %zx u
=1 (phototroph) : FHtAE chemoheterotroph

2. 0% iR — 3 S BEM

BE= M (autotroph) : MACO, photoautotroph

ZZ M (heterotroph) : FIRBE#EY J 4 MNSESEH
photoheterotroph
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N ERE Plastics

EMEEMERRE - B2 705 C BRKE C BEZGNES 2%

Ponetherne(PE), polypropylene (PP), polystyrene (PS), and polyvinyl chloride (PVC)
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SN RHER _BPRRL E;EE(PET) 8% . /deonella sakaiensis, Streptococcus,

Staphylococcus, Micrococcus (Gram +ve), Moraxella, and Pseudomonas (Gram

-ve) and two species of fungl (Aspergillus glaucus and A. niger). o] 3 f# -

F [ ' Polypropylene (PP) @ Aspergillus terreus and Engyodontium album
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> 200 7
<200~>150 2
<150~>100 9
<100~>50 24
<50~>30 33

<30~>15 124

<15~>5 412

<5~>2 848

1 1191

Total 14,972 isolates Total 2,650 species
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Azospirillum Bl R IZTEE &

EXREREMRARE MRZEBIIABHREMUSELERRN
Bioloav and Fertility of Soils #§H/(SCI,Q1)

X E1ERE : Everything you must know about Azospirillum and its
impact on agriculture and beyond
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FERERBRERESNEE REMBEENEETNE 78N —1
https://www.bashanfoundation.ora/contributions/De Bashan-L/2020.-de-Bashan-BF S4.pdf
@& E& Fabricio Cassan ( PR R X B FEEE S CONICETIFFRE X
PRI RERMITARKE-BEXRMATE)

fEiRRN 2 BhMa = :

BEXREZIRESIREREBLIRELIBE T 100 F - ARALEMAER 7 FEE
Bl NEARENIEER - 2 FEYERNEDFSMEYEnE EMRIMtSDEE - B 1T
il A EB(HESP)EBZUR R E X UL FEEE L 7 2HIE R (
Young £ A - 2008 £F ; Lin 5 A - 2009 £ - 2012 £ - 2013 & - 2014 £ -
2015 5F ~ 2016 & ) - fPIRNEEEIR 7y KEWMYIELEF7HE 7 HMPIE -
EBREERESAIREHENRIE (PCR) EEERIBREKNAZINE TEX
R (LinEA - 2011) -



sulfide springs. and microbial fuel cells (Feis et al. 2015;
Anandham et al. 2019; Tikhonova et al. 2019, Moreowver,
one member of the Asospirillien spp. was isolated from the
Himalavan wvalley and others were found in Baivang Lake
(Reis et al. 2015; Zhang et al. 2019). NMeady 100 years have
elapsed since the gemus A zospirilfion was first identified, and
the taxonomy information about this type of bacteria con-
times o grow. Adbvances in molecular biology allow a better
clasi fication of organisms, and the C. C. Young Group from
Mational Chung Hsing University (Taichung, Taiwan) has
made the greatest contmbution to this researmch area (Young
et al. 2008; Lin et al. 2009, 2012, 2013, 2014, 2015, 2016).
MNot only have they discovered a significant nummber of new
species and redistributed other species. they have also made
significant advances by developing methodologies for the
identification of Azespirilfum strains using polymerase chain
reaction (PCR) (Lin et al. 2011 )]
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1. Azospirillum rugosum 8 [&
2. Azospirillum picis &S xﬂ? ﬁﬁ
3. Azospirillum formosense = /=
4. Azospirillum fermentarium E’V‘ AZ S
5. Azospirillum soli 1 1& Il.ﬂ?ﬁﬁ

6. Azospirillum agricola =
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7. Niveispirillum fermenti §§ B ¥ Y2 hiE B
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- Azaspirilium palustre (WP_09ST90180.1)
= L Azospirilfum melivis (APMET166.1)
T Azospivillum oroe (WP_ORS0R0014.1)
. Azaspirilism thiophibam (WP_045SE0490.1)
|| Ascapirilum mmicirdiscons (WP_063634176.1)
| | [ Avcspiriiium seae (APMBT165.1)
¥ | Azospirilham ramasamyd (WP _111065926.1)
Azaspirilium picis (APMETISS, 1)
Aznpirillum grivenm (WP_126616376.1)

-

— Azospirifium docbereinerae (WP _126994555.1)
| Asospirillum Npeferum (WP_0129T3680.1)
| Azospirillum agricola (APMET161.1)
Azospiriihin sofi (APMET160.1)
1 | Asaspintium canadense (APMST169.1)
| Azcspiritivm rupesm (APMBTISE. 1)
w | Aspirifhan formosense (APMET 164, 1)
wr | | Azcspirilium brovitesnse (WP_149 163267y
o | Azospiritium himalavense (AE27294.1)
Azospiriltum palanem (APMET163.1)
Azospirithum halapraferens (WP _0T9011166.1)
Azospiriitim fermeniariun (APMET159.1)
Niveispirilinan irakerse (WP_029014295.1)
Mirrosplriitun amazomense (WP_L45729691.1)
Brodylrizobinars japoricus (WP_DI&492111.1)
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SOIL AND FERTILIZER
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SOIL AND FERTILIZER
TSR~ SZRSCHR(ENEE A

FESZRR ¢ Chapter 9: Soil Microorganisms.
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b4 (Neutralism)
HZAS{E(Protocooperation)
H#E(Commensalism)

H 4 (Symbiosis)

i = (Competition)

a2 L (Antagonism) B =t 4 (Amensalism)

Z 4 (Parasitism)
{#H = (Predation)
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Effecton X EffectonY Type of interaction
0 0 Neutralism® %
- 0 Antagonism (Amensalism % 3 % 2)

Antibiosis or allelopathy

+ 0 Commensalism ¥ &

- - Competition3k. &

+ + Mutualism or Symbiosis+ %
+ - Predation or Parasitism
Fas#d

'0' is no effect, '-' is detrimental, and '+' is beneficial
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TTT Technology for carbon reduction
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T 1= ik &

Cco,
AAL
AR2(POC)
T 1-5%
i“ Active C poo
E - I=II |
w Z1E(HOCQ)
ik 20-40 £F
=5 Intermedlate C pool
E(ROC)
500- 1000%
Passive C pool
‘V'
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https://www.agric.wa.gov.au/measuring-and-assessing-soils/what-soil-organic-carbon
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Tetanti AgriBiotech Inc.

Earth | Air | Nature | Innovation
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need large space and high cost of equipments
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Traditional composting process:
feed large area of composting housing
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