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Abstract:

Study of the effects of biogeographical separation and temporal differences in fungal
structure and diversity agricultural and forest soils in Thailand remain poorly understood. A
next-generation, Illumina-based sequencing approach was used to characterize the fungal
community at four sites (Agricultural upstream, Forest upstream, Agricultural dowstream, Forest

dowstream ) in 3 seasons (winter, summer, rain) for a period of 3 years (2017-2019) along the



Pai River Basin located at Mae Hong Son, northern Thailand to evaluate shifts in the community
potentially resulting from upstream inputs and downstream or land use changes. This research
examined the soil fungi communities associated with forests and agricultural environments. The
goal of the study was to describe the general fungal communities present in the soils. Soil
samples were analyzed for an array of characteristics. Internal transcribed spacer (ITS) rRNA gene
sequencing has been used as an approach to evaluate the diversity and characterize the
differences in soil fungal communities in environments areas in winter, summer and rainy
seasons in 2560, 2561 and 2562. The results reveal that the fungal phylotypes were classified in
five major fungal phyla namely Ascomycota, Basidiomycota, Chytridiomycota, Glomeromycota
and Zygomycota respectively, in both upstream and downstream. Nectriaceae was the most
dominant family whereas Fusarium was the dominant genus. The largest assemblage of fungal
analysis showed communities dominated by members of the phylum Ascomycota. The assays
also revealed a wealth of incertae sedis fungi, mostly affiliated to uncultured fungi from diverse
environmental conditions. Striking difference between forests and agricultural soil communities
in winter, summer and rainy seasons, with more fungal diversities and operational taxonomic
units (OTUs) richness associated with both the agriculture fields and forests soils in winter and
summer seasons in each year. The fungal communities were dominated by Ascomycota and
Basidiomycota but had different relative abundance because soils were derived from different
samples, climate and because of geographic distance. Alpha diversity decreased with distance
from the upstream and downstream was positively correlated with diversity. Replication
minimally influenced the characterization of community structure. Shifts in community structure
are related to changes in the relative abundance, rather than presence/absence of OTUs,
suggesting a ‘fungal community’ is present through OTUs the upper stream. This study is among
the first to characterize a fungal community using a next-generation sequencing approach and
demonstrates that upstream influences and potentially anthropogenic impacts can influence
the presence and relative abundance of OTUs downstream resulting in significant variation in
community structure. Our findings constitute a major advance in our understanding of the
ecology of fungi and have implications for the development of strategies to preserve them and
the ecosystem functions they provide. The present work thus provides a baseline of the fungal
community associated with forests and agricultural soils.

Keyword : Next generation sequencing (NGS), fungal communities, Operational taxonomic unit

(OTUs)



6. Ain:

swasuulasaningiienniea (Climate change) Wuilymasndondifiaudidny luszdugiiaie
vodlan mansnieduldnszuindanusuuswesdymnsidsundasaningiienneuazisseuanundosly
msunlatymaina mimﬁammaqamwgﬁmmﬂ anvaniinunatnaniizlaniou (Global warming) %
dawaliinnaidsunUaswesaniizwinden infusssueAfiguusanndu wu diviau duuds wigiisuuse
denanszyuieonisissiinvemyuduardaindon mansinemsidudiuniiliiunansenulaenssannns
WasuuUasvesanmafionnie vilsdnsawlunisudnanasiesainanmgionmmdudadeffianinasie
ASEUILNIMNES T IR Megharu nansenuanmsiUABuLasanInglienmeResEUUNSHART
wuirtmnaneiusiauseulmdeniafiuduvesgumnd shlvorgdnduauaznaniniinanas uonaniss

a

finasenssruiavedsauazuiaadnginie anmgilenaniudsunlasdidamansenulaunsiiegdunidau

q
v

Afuselertimenianunseng o IngUadennagiiennie 1wy Uiy nsnszaneveniny nMsfetiswemy
wiewagamgfinde gumniiguan saniiintuiinade undsilegondes wiin uasdszensvesqdunidiuaau
mswasuuaswesanwgiienniretaviliqaunidauiisiuss levimansnensuissiisliannsauiusdald s
TAnusnadulumsindeueiiievnilegendelmifivunzan Ssilagiufiguassaanmsinnsinuasitinsld
ansindl waznayngnituiitfterhmainens sliaunidauidusslesinemanuamaisviaoiagaiugl
NNunasiiogendelin

nMsfnwInsAsuLlasUssrinsvesiuiidindinegluanmitui 1¥sunansznuainnis
LﬂﬁauLLanaﬂwaﬁmmﬂimaﬁwmsﬁﬂmLU’%*&J‘UL‘ﬁwawdwﬁuﬁﬂﬁuﬁuﬁﬁgmuﬂaumﬂmmmmim Tuusiag
Fasnaluseu 1 ¥ FeannsaszyvianazUiinaunauviaig 9 flonanuifistuvdoanadluanuvasendely
spuufinemidu  Tnedeyaumaiiazannsntedfmugauauysaivesiu saiamarissdinvessAuuein
flannsausui wardsasiansaufitsatuayuienadedsdiinluuvasiiegordedu 4 Tnslawgnguafudiil
FealunsduasumsaSaydulavesii sudinslivsdlenionmiuivenldaniiuil fmnsinundadu
MiuTiunsUsui T Tinegsenluaninuindeniidsuudadluiievnninundunda fueifiaianse
tharldlumadiudnenmmsndaivluiuiildfuanssnunnmaisuwamesanimgiiona lassmside
ijathufazndnficlugusununsvesguiiue Yaiulidesaeuy Faduiuiiilésunanssnuannsudeunas
yosaningfionmea uasiuiuiifidufinisyngmiiiteriinisunnssy uenanidsanunsatnanisinunilély
W Huunmadumsnaniivdmsuiuiiou 9 ﬁﬁwé’aﬁ]zléf%‘uwaﬂiwumﬂamwgﬁmmﬂﬁmf?{ammaa \iaussn
viievgadamansenukaradsmefionaifintuldosnalususssuuasiudemgnisal TasfanssumessAudid

Usylewinensinensilussdusenavdidglunmsihuiiudnenmlunswaniialiddudely

7. 35andunIs:
- unsal 1. gunsaldmsuifiuiednaniu
2. segnshuluiungude
3. ansdiuargUnsaiiltlumsuenuagIuunaliniesnanau

4. answafluargunsaliililunisadnfiduevenosanediny



- 3803

1. mafusegsiulusiaeiud fudh wasdaet lneduiuluiuivhnisnees uazAutidaliign
sumuInmMsiinnssu Tneyadudnaniafiu 15 wufams yregiedos 5 qu Tuituil 25 msasns dnfy
umguay 1 Alansy thauilduwanlidiu dnldgaarainuszana 2 Alansu Inuingslsiuiu vssaluds
thuds iethluliesedluiosjifintg funniegnafviigumgisaunitagyinnsinnei

aa

2. fudregafuluudnaiiiinis@nuiniunswds yn q 3 Weuluseu 1 Y nasaszeziiadi
AN LLagﬁuﬁﬂ‘ﬁ@QaﬁuﬁLﬁUﬁ’J@ﬂN 1dun finn itlofu uvdsends fiw uazaniweIne iy Uil
ameAwaziu AnuTulueine pH V89AU wazUSunaniny

3. Anneinuauiiidosiuresiu Ifun Ussionveshiu Uinadunietagluiu Usnaeuouiay
Tulpsiauazanlufu

4. $wunvianAulagiBadafiduelnenssandiodiu udiinumiduevewaduiiaula e1u
drfuavesiiBuiendisgafiiiuuunalddiemain Next generation sequence wazd uunsIAUAS
Uselominnsmainsmsoandungusne 1 inswieuifievrdevessauiinulundazedesnsifugods
AnwanuduiudvesAuiinugieds phylogenetic tree analysis

5. WATIENANUFURUTVDINGUTIAUAI 9 Aewwailla Principal components analysis (PCA) e
finsannsnsyarefivessnuluudaz i

6. asgntayanvaifvenguuasUsinaussrnssiuusassiaaunuiiuluudagyania

- LIRLATANIUT - 150U 1 panaw 2559 duga 30 fugneu 2560

aoufiviimameass - nudegsnuluiiuivihinisinues wasiuluiuiitiudnaguihuie 9. widgesdeu
- UENWAEIUUNYTATRITIAUN NquTEaUVSEAY  nadTuiaundadenisndnnig

AINEAT NTUIVINITINEAT NIWNN

8. HANINARBILAZITA

1
o 1 a

Anwidruaulszrnsuasduunvliavessiauluiuiiguinlie yinisiiudiegnefuainiuney
PnazUatsinlagiivaniuluwlatnensnssuwazaula ﬁuﬁﬁuéfwﬂwiwﬁaﬁﬁ@LLazmmqqmﬂ

SEAULMELAUDINUNLAUFM D81 9AILaRlUANT 1 AN5197 1



AT 1 WRUTILEAIANUAIBENSUTIULN A WiWLAe 8. U 9. wigesaau Yaieu . kues e.

W99 9. WIFDIEDU

ANS197 1 LaAIiAnKAZAIINGIINTEAULMZIavRINUTAUMeE 1R UTnENTNUY 2.uidesdou

o

Snwausiiud nia GPS ANEIDN
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Uduth U 19°23 N 97°57'E 546 1.
\NuAsAUT TRLige 19°23 N 97°57'E 544 3.
Unaneth 1 19°1I'N  97°59'F 270 1.
\nunsUaneth WA 19°11'N  97°59'F 208 1.

Anwguautiniuadvesiuluiufiiuiogrmuinduluiiufiinuasdutidan pH 6.71 fidn
Suvideing 3.11 veawosaiidulselow 68.71 un./nn. uazlwunadeniiuaniudeuls 177.10 un./nn.
AuluiufinuasUanetiiian pH 5.92 Sandundeing 1.85 seawesadidudsslon 1243 un/nn. uas
Tnuna@ondiuanidould 66.97 un/nn. Auluilufivrduiindiar pH 6.57 fA13unIetng 2.29
woaveSafiluussloni 75.71 un/nn. warlnunadeuinaniudeuld 168.90 un/nn. Aulufiudiv,
Uanethilen pH 632 fidndunietag 2.77 veaesadiiudselow 11.33 un/nn. wazlnunadeond

wanasula 150.00 un./nn.(A15199 2)
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aULﬂwmiﬁuﬁﬁ 6.71 3.11 68.71 177.10
AunumsUaneii 5.92 1.85 12.43 66.97
auﬂﬂfﬁuﬁ;ﬁ 6.57 2.29 75.71 168.90
auﬂﬂﬂaw{fﬁ 6.32 2,77 11.33 150.00
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Position Depth Soil Color structure Particle size Textural
(cm) distribution (%) class
Sand Silt  Clay
aumwmﬁuﬁﬁ 0-30 10YR 3/2 subangular 56 25 19  Sandy loam
blocky structure
SununsUaten 0-30 10YR 4/3 subangular 36 39 25 Clay loam
blocky structure
Authduh 0-30 10YR 4/3 80% subangular 38 37 25 Loam
10YR6/6 20% blocky structure
futwaneth 030 75YR4/370%  Semi-angular 18 41 41 Silty clay

75YR4/6 30%  blocky structure
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Uogl 29.8-22.7 esmiwaidoa qoiouwiiiy 33.4-31.1 ssriwaldoa uasqguy 32.2-34.9 sarisaidea
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Frnanivfmedn  gumglidu (C) gamgiionia  USunastulade ATTULRAY
°C) (u31.) (%)
9Anu (5.A.59) 22.4 29.8 0 80
93ou (111.8.60) 27.1 334 41.8 54
9Hu (d..60) 28.6 322 258.2 84
§91U1I (5.A.60) 213 314 22.4 83
993U (W.0.61) 29.5 36.7 46.6 56
gy (a.n.61) 26.4 34.2 178 86
a9nuI (5.A.61) 22.7 30.3 33.8 83
g9¥ou (11.8.62) 31.1 35.8 0 43
aeu (8.0.62) 26.6 34.9 407.8 86

natfusudsernsnauaindegishuri 4 90 10835 plate count azufiuinlusuy
fu 1 n¥u Sdwaulssnsniuegaeutiannlasnuinlud 2561 fegrsduiifuaniuiiviuinasy
ihlugguunfiduiulszsnsfuaniigais 8.58 x 10° nanfe Tufu 1 n¥uns1anulsesINTveds)
AUTIUIU 85,800 Lwad a'aw?hasimﬁuﬁﬁaﬁﬁmuﬂsmﬂﬁﬁuﬁaaﬁqmLﬁamnﬁfﬂmﬁ% plate count
dun dhegrshuaniuiitivnasuiluggfeuiiiulud 2561 lufiu 1 nfussranudssrnsvesuond

Tuslednanuwiun 1.1 x 10° %39 1,100 waasenu 1 NS (A157199 5)
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Y 2560
WU 3.95 x 10° 5.84 x 10* 7.05 x 10* 7.98 x 10°
Sou 1.8 x 10* 1.6 x 10* 58 x 10° 6.1 x 10>
W 2.81 x 10° 2.38 x 10* 4.10 x 10° 2.95x 10°
Y 2561
NUD 4.51 x 10* 6.41 x 10* 6.35 x 10* 8.58 x 10*
Sou 1.48 x 10* 1.26 x 10* 3.71 x 10° 1.10 x 10°
Ny 1.80 x 10* 2.98 x 10* 4.46 x 10° 3.21 x 103
U 2562
WU 2.46 x 10* 8.08 x 10* 4.81 x 10* 1.60 x 10*
Sou 2.40 x 10° 2.10 x 10* 2.97 x 10° 2.15x 10°
W 2.20 x 10° 3.20 x 10* 4.56 x 10° 2.52 x 10°

dothsfufnenldushmsfnndnsazmedauguinemui sdningidedsdusluana
Aspergillus wa € Penicillium iamﬁgﬂizazﬁuﬁuﬁz%aﬁ’lﬁﬂ 2@na LW 51 Taralomyces spp.,
Neosartorya spp., Emericella spp., Eupenicillium spp. w8 Hamigera spp. Wuduy uaﬂﬁ]’m‘ﬁs‘]’q
wuflsiddynanisinenssnnarsvianiiiusgleninismsinuasidanlidusnviindtud o
avnlsnfivnatevila W 51 Trichoderma spp. i’]ﬁﬁmm'ml:f]uiﬂa'nwﬂiﬂﬁuﬁ% WU 51 Fusarium
spp., Rhizoctonia sp. n3fnwaseiiaunsauensfidaudfalunistiedosaasiavaniialud

8879 31 Xylaria spp. (1Nl 2 way 3)
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