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Abstract: Microorganism plays important roles in plant growth and health. Organic
farming is known to play positive effect on microbial abundance and activity. Our
study investigated the microbial characteristics of soil in various cultivation types, such
as fields, orchards, rice paddies, and greenhouse. In this study we analyzed the soil
chemical properties, microbial dehydrogenase activity, microbial carbon substrate uti-
lization analysis and microbial community analysis using next-generation sequencing.
As a result of soil chemical properties, organic matter content showed the highest
value in orchard soil and the lowest value in greenhouse soil. Greenhouse soil showed
the highest level of EC value. Dehydrogenase activity and community level physiological
profiling (CLPP) were the highest in the farmland soil. Microbial carbon substrate utilization
analysis, high values were shown in farmland soil and orchards and low values were
shown in rice paddies and greenhouse soil. This was thought to be due to the influence
of microbial community distribution. Bacterial community analysis show that Pseudomo-
nadota, Bacilota and Chloloflexota were predominant phylum in all type fields. In the
case of orchards, it is thought that Psuedomonadota, which increases when the organic
matter content is rich, showed a high distribution, and in the case of paddies Chloroflexota
which increases when the organic matter content is low, showed a high distribution.
The numbers of operational taxonomic units (OTU, defined at 97% similarity) and species
richness were the highest in the farmlands soil. These results speculate that bacterial
community were highly correlated with microbial enzyme activity. Additionally, various
soil chemical properties such as available phosphorus and organic matter were main
drivers for bacterial community composition. This study show that soil environment
and microbial activity are highly correlated, suggesting that proper soil management
is necessary.
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F71538A EFY 319Hd A Table 13 2k & EF F¢ pHe Bt 673, FAUA 697.8 mg kg,
749 B4 pH 6.16, FEUA 301.8 mg kg, == EFC] B pHE 6.14, FHEAAL 58.03 mg kg, AdAHEjA]
Eou 49 Wi pH 641, REIAT 177.6 mg kg' h2 LrERth §718 Fke H52olA] 27.99 gikg, AAA A4 15.23
g/kgO T A QAR = A HQ 25-30 g/kg R} thA A UEGT) ECY 9 AR iAo A Hi 3.16°0.2 T2 {FE Y
AR B oha 352 ghZ WERHTE EC k9] 47 2.0 of3te] grol A AR tha w2 A% UERh 2] 4¢ FEe
2 Qg EFo| W4 OR {7187} 2 FRo] 443} o2 s BEY W Smr} Yotk A3 23t dkr), & A7
AR A FaUA] A% MR 300-550 mg kg FETH Tha w4 et A ol A4 MAE UEHT K Ca, Mg
TFY] B w=ollA 7HE W2 2 vERleh ditElo g A EYY P, K Si, Mo 59 FaEE B AH O = EGEA
A S7HEAL & B 27|20 A ARt A QIH2s]. SHAINE 2 AFoflA] Fa QA Ca R l&OﬂH 7P S
& R TolA A UEY 7IE A Adele widise 29E EA ol#d Adte 22 =2 Ftol= 249
et FAsE sAAe] FRet & 2EA ' 7R Aort W] o AZE.

by

Table 1. Soil chemical properties in organic soil samples by agricultural type

Agricultural type pH EC OM. Av. P,0s K Ca Mg
(Organic) (1:5) (ds/m) (9/kq) (mg/kg) Ex. (cmol-+/kg)
Farmland 6.83%0.79 0.77+£0.24 27.25+14.84 679.97+438.85 0.66+0.38 8.84+3.24 2.12+0.81
Orchard 6.16+1.07 0.78+0.79 27.99+4.20 301.89+£102.45 0.90+0.55 6.95+4.89 1.44+0.94
Paddy 6.14+0.32 0.61+0.54 21.96+8.25 58.03+8.25 0.27£0.11 5.31£0.75 1.33+0.33
Greenhouse 6.41+0.52 3.16+2.26 15.23+0.54 177.66+82.73 0.42+0.17 9.25+2.80 2.63£1.18

YoAfd PHDHAIS VRS 5F B5S 59 84S 245H: Wolthe). S5aas B4 23 B4 Folt
QA ol e S LERAT AAAA, =, Bedo] SAR L ke UeitkFg ). £ AFAE EFY Fo
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Polymer, Carbohydrate, Carboxylic acid, Phenolic compound, Amino acid, Amine2] 47} 15§ % 31719 &4 7]Z o] st
o YE 29| o]&xof tigt CLPP 24 Z72 A4l el AWCD o g vehith a3y 2k Bl tis) 12
AHRE 7Y A AlZre] @2 7]E o8& Zpolof tigt FhE that o] UErlth(Fig. 3). 1 Adt 7Y A H= AIFHAA
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Fig. 2. Dehydrogenase activity value of the organic soil by agricultural type.
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Fig. 3. Average well color development (AWCD) of community level physiological profiles (CLPP) under the organic and control soil
after incubation in BIOLOG Ecoplates.
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Fig. 4. Comparison of taxonomic distribution of bacterial phylum(A) and class(B) in the organic soils of agricultural type.
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= I, AR 5EAY AR A UERd A2 ERI5HITHTable 2). & tHAd= YEH= Shannon, Gini-Simpson2]
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Table 2. Microbial community diversity index of organic soils

Upland Orchard Paddy Greenhouse

Number of reads 76,890 84,518 76,973 78,658
Number of OUTs 634 547 566 514

Good’s coverage 0.957 0.961 0.946 0.978
Species richness indicator Chao 1 802.0 690.7 7332 627.1
Shannon 7.544 7.309 7.647 6.371

Species diversity indicator

Gini-Simpson 0.979 0.977 0.987 0.941
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