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Abstract

Thailand is an agricultural country, particularly in the Northeastern that covers one-
third of the region. Main cultivars include rice (>50%) followed by local vegetables and fruits.
Yet, the soil quality of the Northeastern is sandy and inappropriate for agriculture. In addition,
water amount from ponds and annual rain is limited, and the soil is also salty because of the
recently heavy use of chemicals, such as pesticide. Instead of synthetic fertilizer that yields
only individual minerals for soil, the present study analyzed animal feces from various species
that farmers use in farming (feces of earthworm, cow, dairy cow, buffalo, goat, pig, Lucy deer,
chicken and rabbit), for physiochemical properties and microbiota compositions via culture-
independent 16S rRNA gene sequencing methods. Inclusion of proper microbial population in
animal feces is expected to supportively function to recover the soil nutrition and condition
for fertile land. Results indicated that phylum Fibrobacteres, Actinobacteria, and
Planctomycetes were found more abundance in all fecal samples. Earthworm feces yielded
the most variety of minerals (nitrogen, potassium, and Phosphorus). It also showed appropriate
levels of pH, salt, moisture, and the most diversity of bacterial phyla. Compared with other
animals, earthworm yielded significantly more proportion of Rhizobiales, Actinomycetales and
Flavobacteriales. Many species of these phyla are important for soil quality. Examples are

nitrogen-fixer Rhizobium and organic-digested Actinomycetales.
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Nitrogen concentration of stool samples
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Phosphorus concentration of stool samples
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M19197 1 auUsunaussliulaau wealnsa wazlwuna@euluyadniluwsazyile

Fecal samples

Nutrient composition (mg/1)®

Nitrogen Phosphorus Potassium
Phuphan chicken 1 NDP 100.00 + 0.00 250.00 + 50.00
Phuphan chicken 2 ND 40.00 + 4.33 208.33 + 72.17
Phuphan chicken 3 ND 100.00 + 0.00 125.00 = 0.00
Phuphan cow ND 35.00 + 0.00 125.00 + 0.00
Pig ND 47.50 + 4.33 125.00 + 0.00
Rabbit ND 41.67 + 7.64 333.33 + 57.74
Murrah buffalo ND 33.33 + 11.55 300.00 + 0.00
Charole cow ND 28.33 + 11.55 266.67 + 28.87
Goat grass 1 ND 48.33 + 15.90 300.00 + 0.00
Goat grass 2 5.00 £ 0.00 375+ 353 350.00 + 70.71
Dairy cow 5.00 £ 0.00 20.00 + 8.66 283.33 + 28.87
Lucy Deer ND 15.00 + 0.00 266.67 + 57.74
Earthworm 80.00 + 0.00 100.00 + 0.00 150.00 + 43.30

? LaneARdgINaNg dasekar AU ULLNATT Y

® ND e SUSanaussmAnnda 5.00 me/t

[ a A [ a °o W LY a = [ 1
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v sa

Tugu NaCl, CaCl,, Na,SO, 38 CaSO, tusiu wazlunisidenyadninaziiuildvindudenantiu 39
Limsidenyadainfimanuauiiniuly wazdadunsyilinusuuiniuludn amuhuvihliie
5 oA a o §va ' S Y =% a 2 a A
1011 Wesnsumussuuseaalu@ailviglianansagainluldls Jufnannuluiiv n1siindeuin
Wnuludandnnisdunsginas dudinsgaldlnunaideuuazuaaden einlafeuagluunui
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Salinity value of stool samples

Salinity (ppt)

Phuphan 1
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Pig
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Conductivity value of stool samples
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A1397 2 USHaSNWUENIINITAIN

Salinity Conductivity Water content
Fecal Samples pH

(ppt)* (mS/cm) (%)
Phuphan chicken 1 4.01 + 0.64 12.79 + 0.08 8.16 = 0.20 73.29 £ 0.40
Phuphan chicken 2~ 3.52 + 0.28 11.27 + 0.69 7.43 + 0.38 80.56 + 3.17
Phuphan chicken 3 3.95 + 0.30 11.99 + 1.44 6.94 + 0.29 80.43 + 9.61
Phuphan cow 1.70 £ 0.22 5.40 + 0.78 6.78 + 0.38 78.05 + 0.81
Pig 1.83 +0.17 6.20 + 0.76 7.22 + 0.09 71.66 + 0.66
Rabbit 1.04 £ 0.12 328 +1.16 6.37 + 0.18 41.53 + 5.57
Murrah buffalo 1.18 + 0.11 3.74 + 0.32 6.98 + 0.20 78.09 + 0.61
Charole cow 0.88 + 0.19 3.06 + 0.52 7.11 £ 0.09 79.00 + 2.16
Goat grass 1 0.92 + 0.28 3.10 £ 0.85 7.11+£0.28 49.35 + 6.08
Goat grass 2 0.61 £ 0.05 1.72 £ 0.01 7.22 + 0.08 53.10 + 46.50
Dairy cow 0.98 + 0.31 3.49 + 0.47 7.05+0.13 77.69 + 2.38
Lucy Deer 1.06 £ 0.12 3.25+0.36 7.32 + 0.05 59.97 + 1.60
Earthworm 1.76 £ 0.13 559 + 0.39 6.62 + 0.10 54.28 + 1.17

* ppt Ao nilsdrulundsiugiu
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3INN15ILATILNGFI0E19 165 rRNA gene sequencing reads WuItuyadnivedanne d3eg¢19
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g | S
.g 60 % i':::: B Goat Grass 1
(%
v § "'t‘: Goat Grass 2
< N\
:3 40 § EE:E [ Lucy Deer
f\° % Etg Il Phupphan cow
N
Archaea Bacteria

UM 8 Anumanvangvesgduvssluiiegayadni lnsuvnluensifeuasuuniise

MnMsfnwAnuvaInvatenIsdinmesuuaiiieluyadnd wudyalauy yaunedis 2
viin waryan119gd drilvgiuszneusonuadi3elulndu Fibrobacteres 1nndign amandglndy
Actinobacteria, Planctomycetes, Proteobacteria Wag Tenericutes @11816U 1ummzﬁuﬂa1a”lﬁau
waryalatogniuusznaudionuaiideluludy Planctomycetes winfign aiuuidaelndy
Actinobacteria wa Fibrobacteres mud1dy druyavesnszarstulsznoufeuvaiiieluludy
Planctomycetes snniigniuiefutuyaldifounarlaifonniu wisedunrugnguuedlidudy

M1UNIAIY Fibrobacteres way Actinobacteria msd1du (UM 9) uazdanuinltuyavesldifouiiul

=

wuafiFefiianunainatenisdininunniigaidefisuivyavesdniviindug Tnsusznouse
wuaTselulnay Acidobacteria, Bacteroidetes, Chlamydiae, Lentisphaerae LazdaUsenaunie
wuafiSeililaninsaseymeiugladndusuiuann Uil 9) :nauidelag Loredana Canfora uaz
Ay Tl A.el. 2014 seI7l0& Proteobacteria wa Actinobacteria ansnsomuldvislufudidiony
windealuaudinduuin Inglndu Proteobacteria wuldunngia 95.95% wag Actinobacteria wuld

83.39% TumuLAw
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Diversity and relative abundances of bacterial phyla
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Il Chlorobi l Chloroflexi B Cyanobacteria [l Deferribacteres
Il Elusimicrobia W Fibrobacteres [ Firmicutes | Fusobacteria
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| Verrucomicrobia I FBP FCPU426 GNO2
GNO4 NKB19 OoD1 T™6
| T™M7 | WS3 W Armatimonadetes H BRC1
W GOUTA4 H OP1 I OP3 [ SBR1093

UM 9 dndruanumainranensdinmuewuaiissludiegayadndlussaulndy

(%
Y

WalSeuisumnuvainvatenadin mvesiuafiseluyadnine 6 degndluty  order

($usfu) Fsgufl 10 wudn Rhizobiales wuldunnlugaldifiou (89.5%) lnsuuaiiBeidunsansualy

order #f® genus Rhizobium wsziianuausalunisasslulasiaulusiniivnszgadn Jadeiduus
sifianudndusiensasydulavesiiy advayuranissnuluslasmelgn an3un 1 aswiuii
sluualéﬂﬁauﬂuﬁﬂ%mmluimmumﬁamLﬁaLU‘%&ULﬁauﬁué’mimﬁmﬁuﬂ Imedungs 80 mg/l &9

a

FurtusiurlinvasuafiBeiinu fie genus Rhizobium luvasfiyadaiadndu fvsunasalulasioy
Toanin 5.00 me/l WS genus Rhizobium FinuLfiesus 5% Actinomycetales WunuaiiSed
fuslonflusssuni smihiiviegosaaedunisinglusssumd edesenfivuazdeifinuniuse
nstevaanelsiiuanslvsinduAugaanndey wuaiielunduinuldvlulufogavasyadng
Taotomzluyaldifounusniign (42.3%) order flavobacteriales WWunguuuaiiedinulsimlun

555UA Inendiegeyadnivia 6 feg1e nulluuafiseyinilugavesldisiou (41.3%) lawleg
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W1 (229%) nzene (20.7%) wazlaua (15.5%) @ Lactobacillales WuuuafiGefinyldnnluyala
QM (89.2%) uuaitFelu order dnwuldludilélvg Tnsassdansnuanfinannnszuiunsmiin
ihaaniediuy Feiliduitenlflundesuruuazomtnnes Tnglumuitedinmsamnamy
wafidsriatinniianluyavesaumilodisusudnsiadu

wuafiSelu order Bacillales wuldannlugavosuns (57.9% uay 24.9%) S938%1A9NI997
wagldifou (7.6% way 6.4% AUa1AU) LLUﬂﬁL%‘SﬂEjuﬁiu genus Bacillus wag Staphylococcus
fautfinlu Bacillus 019fiuvafiefidusslevivagnuudaldidosnniinsudneulnates udisaes
Fadenanuadiaidudenelsalilasuuaiieasinsaseasivesnun ieausuusemueimsi
finstuidouveadeuvaiiGenseasiivdniinluasilianlsromsfufivld Spirochaetales
Junguuuaiiisesuindemuldluyavedlauy (40.4%) ung (32.8%) wagnseae (11.1%) Juwen
wuaiidely genus Treponema Ainulunuaiide order Hiuausavldinlsndfaadadulsannde
mamnaduiusld fuasazldfuidedleinmsdudatuidolasnsauarannsofndernaugeuldlassiu
NsAUERULRaNTaNIUNTTNAFUTWS  Pseudomonadales wulsannlugansesng (43.5%) wazya
Tauw (33.5%) wuaitsslu genus Pseudomonas, Moraxella wag Acinetobacter 49 order ‘ld:ﬁa
Duiderelsaluay uazdauduitearslonainulfunlulsmeuadnde TaeiliAalsaden
SnEUIINN1ARTe (pneumonia) dwSu order Clostridiales ﬁwulé’ﬁ’ﬂﬂﬁgﬂmgaﬁuaaLszﬁﬁwzﬁﬂ
2 il fmagé?i TAul Lavnseane (26.3%, 17.0%, 23.3%, 20.3% way 9.7% muaisu) sauaiisely
genus Clostridium Hufieifuderelsndnedaniduay ominansondnasiiviidudunsede
seuuUszam Liuf tetanus toxin (tetanospasmin n3euangén) tnefignitnuananisiauges
wadUszamiivhuihfirauaumsiinureandiaide Fuilindandedinsuiandauasvadan
AUl wae botulinum toxin fgasudsnmandsmesansdevssam shlindudeseunss viooglu
AMEdunIniaaT Laggavneuuaiiielu order Xanthomonadales iuuuadidelunguiinolsaly
i TneviliAnlsalulvgl uwuafiSelunduilnuldvislugavesladonniu (52.2%) nsgdne (19.5%)
léou (17.5%) uwazlauy (11.8%)

31N9113T89049 Jung Eun Lee Tula.a. 2011 lavinisfnulalaslulenluyadnd laun 1n
4n3 ¥ waedd wuln Wdu Actinobacteria, Proteobacteria, Firmicutes wa¢ Bacteroidetes Wu

[ s a

iﬁm’mﬁqﬂugaamnﬂ%uﬂ a8 Lactobacillus sp., Clostridium sp. wag Prevotellasp. HU3H
wnnfigeluyadninn 4 vin uenanidauin vania sp. nuldednedideddyanniiaslugald wn
yhmsisudisuiueudded ssnuiuuaiidefinuluyadeiduiinduiindrendetu Tasusznay
TUsne ldu Actinobacteria, Planctomycetes, Proteobacteria, Acidobacteria, Bacteroidetes wae

Chlamydiae 1Jundn
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CLOSTRIDIALES

Phuppha
n cow

1.8% Earthwarm

9.7% | Dairy cattle
20.3%

Lucy Deer

23.3%

Goat Grass 1
26.3%

XANTHOMONADALES

Lucy Deer

0.6%

Earthwarm

15.7%
Dairy cattle

11.8%

Rabbit

Phupphan cow
52.2%

19.7%

JUN 10 WWSsuiiguauvainuaten1eiinmvesuailiselusedu order vesitagrayadnd Tu

order Rhizobiales, Lactobacillales, Actinomycetales, Bacteroidales, Bacillales, Spirochaetales,

Pseudomonadales, Flavobacteriales, Clostridiales kaz Xanthomonadales

23



uni 4

dyuna

ndeyatiiuaunsaasulain yavedldiseuiulinaaudinmunsauigadmsunistanly

q

[ + ada a a = IS [ = [ ! A Id
WUJesITurIaNNUIZENE NN LUBIINNTIND M THaNURINTdUEIUUTENaUDY UAIAULTUNATN

v
3 L o 4

LibiRudunsaviemadieunanly danudulivinauiuly wasdduregludiudsenaudeinly

[%
v v

ldwiauds aunsagaauduuaziild Snvsdslssneusmenunafiisenainvatesin Fausazydan

14 a Y al a a 1 [ 1 . . a = P Y
UM UAUNLANA1SAY LU Rhizobium :ummmmsalumimﬂuimiwumﬂuﬁmmmwaﬂ

= o

Yaaiiy Fedunusiulnalulasiauiasianulaluyaldifouniusuiuega Actinomycetales ¥
wihtegesaarsdunieingluiulinaraiduasermsiuuzand msunissyaulavesiiy Javi

TiAnnsnyudsuvesasensinlufutasdunmsinwiaugavesssuumilgonms wandaduayu

(%

e saseyiulalan wavinandaniaunin wavasnndasitudagdunuinunsnsvalgiuind
mstledldyaldfeuniitule wasusnanfinandisiuudidalsenuiyaldifeuaunsayieiiu
AnuTuLazlanUasyesnuiliiivegnedn o Wunisdaszezainislniuniiy relifusiuge

mewkageINAlAaEAIN

Uszlevunaindnaglasuludennuinugrunasnisliusslovddusingg

anuduiusveuwnasaddlilaslulelugadniusazyinasidulselovidmiunsdaden

a

Y] o ¢ A Yo+ a a a ¢ a aa ¢ A a
wagWaiuyadaiielululdilulenen lngorainsifugdunidursvlinniiussloviiieLiiuniny

q

naInNvaeveaunIduarUiulasiaiialseunsvesadunidluyadnd dmsunisusulgeaulig
AUAINNNELANITINEUaN kazUTuUsdlaTsasiassvuinmdunidlufundeuaninveiiug

AINAN

[
= ¥V

wenniideyaveunassadslulasiulenluyadnivdazviinduludselovisoinunsns

v

d‘ 44 Y Y Y
Weliinensnslalseus 33nd

a

adenadininlUldusulseRuluiulinizygnvesau Tiduaund

AN MNUAZIUTINUNANEAN 1N TN AT

24



una 5

LONE15D1999

Cai, F., Pang, G, Li, R.X,, Li, R, Gu, X.L., Shen, Q.R,, et al. (2017) Bioorganic fertilizer maintains
a more stable soil microbiome than chemical fertilizer for monocropping. Biol Fertil Soils
53: 861-872.

Caporaso, J.G., Lauber, C.L., Walters, W.A,, Berg-Lyons, D., Huntley, J., Fierer, N., et al. (2012)
Ultra-high-throughput microbial community analysis on the Illumina HiSeq and MiSeq
platforms. ISME J 6: 1621-1624.

Fonte, S.J., Winsome, T, Six, J. (2009) Earthworm populations in relation to soil organic matter
dynamics and management in California tomato cropping systems. Appl Soil Ecol 41: 206-
214,

Gardner, W.H. (1986) Water content. In: Methods of Soil Analysis. Part 1. Physical and
Mineralogical Methods (Klute, A., ed). Agronomy Series No. 9. Am. Soc. Agronomy, 2nd
edition: 493-544.

McDonald, D., Price, M.N., Goodrich, J., Nawrocki, E.P., DeSantis, T.Z., Probst, A., et al. (2011) An
improved Greengenes taxonomy with explicit ranks for ecological and evolutionary
analyses of bacteria and archaea. ISME J 6: 610-618.

Pruesse, E., Quast, C., Knittel, K., Fuchs, B.M., Ludwig, W., Peplies, J., et al. (2007) SILVA: a
comprehensive online resource for quality checked and aligned ribosomal RNA sequence
data compatible with ARB. Nucleic Acids Res 35: 7188-7196.

Romaniuk, R., Giuffré, L., Costantini, A., Nannipieri, P. (2011) Assessment of soil microbial
diversity measurements as indicators of soil functioning in organic and conventional
horticulture systems. Ecol Indic 11: 1345-1353.

Schloss, P.D., Westcott, S.L., Ryabin, T., Hall, J.R., Hartmann, M., Hollister, E.B., et al. (2009)
Introducing Mothur: open-source, platform-independent, community-supported software
for describing and comparing microbial communities. Appl Environ Microbiol 75: 7537-
7541,

Shrivastava, P., Kumar, R. (2015) Soil salinity: A serious environmental issue and plant growth
promoting bacteria as one of the tools for its alleviation. Saudi J Biol Sci 22: 123-131.

Lee, J.E, Lee, S., Sung, J., Ko, G. (2011) Analysis of human and animal fecal microbiota for

microbial source tracking. The ISME Journal 5: 362-365.

25



	ปกภาษาไทย
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ
	บทที่ 1 บทนำ
	บทที่ 2 วิธีทำ
	บทที่ 3 ผลการทดลองและอภิปรายผล
	บทที่ 4 สรุปผล
	บทที่ 5 เอกสารอ้างอิง



