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Abstract: The appropriate soil amendment product application can improve soil chemical, physical
and biological properties. The research aimed to investigate the biological and chemical properties of
the soil amendment product. The quantification of bacteria in a specific culture medium, isolation of
bacteria from soil with and without soil amendment product, testing their efficiency in inhibiting the
pathogenic fungus Fusarium spp., and soil nutrients were analyzed in column. The experiment
findings revealed a tenfold increase in bacterial numbers approximately 18 days after the addition of
soil amendment products compared to the untreated soil. Numerous beneficial nitrogen-fixing
bacteria were discovered. However, bacteria beneficial to degrade cellulose were present in very
small quantities. When soil amendment products were mixed with PDA at a 2% concentration, they
inhibited Fusarium sp. 1 by approximately 40% in Petri dishes. Bacterial isolates NA03, NAO8, and
NAQ9 effectively inhibited Fusarium spp. Moreover, the soil amendment products resulted in reduced
ammonium and nitrate levels in soil cultivated with durian compared to untreated soil. Applying this
products led to the utilization of ammonium and nitrate by nitrogen-fixing bacteria within the products
for growth at 18 days. Therefore, the use of this product delayed the durian plants nitrogen intake from

the soil for a short period of time.
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Table 1 Average of bacterial numbers of soil amendment product was shown in each bacterial group.

Bacterial groups

Bacterial numbers (x10* CFU/g Dw)

Total bacteria 18
Nitrogen-fixing bacteria 7.5
Phosphate-solubilizing bacteria -
Cellulolytic bacteria 6 colonies
Table 2 Some biological properties in soil where durian is grown.
Average of
Day Treatment Total bacteria Nitrogen-fixing bacteria
(x10* CFU/g Dw) (x10* CFU/g Dw)
1 C-BIO 0.25 0.22
T-BIO 0.27 0.24
F-test ns ns
C.V. (%) 9.00 8.17
8 C-BIO 3.8° 0.34°
T-BIO 4.7° 3.3°
F-test * >
C.V. (%) 4.09 9.93
18 C-BIO 0.72° 0.63"
T-BIO 7.1° 5.7°
F-test - *
C.V. (%) 4.61 4.66
30 C-BIO 5.8 3.8
T-BIO 8.5 6.2°
F-test ** *
C.V. (%) 2.58 3.04

Means within the same column with the different letter are significantly different by DMRT test, ns = non-significant,
* =P <0.05 * =P <0.01. C-BIO = soil without soil amendments, T-BIO = soil treated with soil amendments
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Figure 1 The amount of nitrogen concentration in the form of ammonium (A) and nitrate (B) from the column of soil and

soil + soil amendments treatments at 1, 8, 18 and 30 days.
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Figure 2 Colony characteristic and spore shape under a microscope at magnification 400X of each Fusarium species
isolated from diseased durian roots: Fusarium sp. isolate 1 (A, D), Fusarium sp. isolate 2 (B, E), and Fusarium sp. isolate

3 (C, F), respectively. Bar is 50 um.
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Table 3 Average percentage inhibition of each type of Fusarium spp. when cultured on potato dextrose agar (PDA)
medium mixed with soil amendment at concentrations of 0.5, 1, and 2%, respectively, incubated for 7 days at room
temperature (~30°C).

The inhibitory percentage of Fusarium spp. (%)

Concentration of soil Average of
amendments Fusarium sp. Fusarium sp. Fusarium sp. concentration
isolate 1 isolate 2 isolate 3

0.5% 35.90° 3.33 8.44% 15.89°

1% 33.85° 6.67° 10.22 16.91%°

2% 40.00° 2.86' 12.44° 18.43°

Average of Fusarium spp. 36.58° 4.29° 10.37°
Concentration of soil amendments (CT) *
Fusarium spp. (F) o
CT*F o
C.V. (%) 10.31

Means within the same column with the different letter are significantly different by DMRT test, * = P < 0.05, ** = P < 0.01

Table 4 Average percentage inhibition of each isolated bacteria on Fusarium spp. when cultured on potato dextrose
agar (PDA) and incubated for 7 days at room temperature (~30°C).

The inhibitory percentage of Fusarium spp. (%)

isolate Fusarium sp. isolate 1 Fusarium sp. isolate 2 Fusarium sp. isolate 3
NA02 20.56' 0.00° 0.00b
NA03 33.63° 27.46° 29.21°
NAO4 29.26°* 0.00° 0.00°
NAO7 30.29% 4.39° 0.00°
NA08 50.13° 0.00° 0.00°
NA09 52.91° 0.00° 0.00°
NFO1 21.09 0.00° 0.00°
NF02 0.00° 0.00° 0.00°
NFO03 41.66° 0.00° 0.00°
NF04 0.00° 0.00° 0.00°
PAO1 34.33" 0.00° 0.00°
PA02 27.48% 0.00° 0.00°
PA03 21.09" 0.00° 0.00°
CMCO1 33.34° 0.00° 0.00°
CMCO02 22.66™ 0.00° 0.00°
CMCO03 0.00° 0.00° 0.00°
CMCO04 0.00° 0.00° 0.00°
F-test * * *
C.V. (%) 18.48 37.36 10.08

Means within the same column with the different letter are significantly different by DMRT test, * = P < 0.05
NA: nutrient agar, NF: nitrogen free medium, PA: Pikovskaya agar, CMC: carboxymethyl cellulose agar and the number
after the culture medium name is the isolate number.
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Figure 3 Inhibition of Fusarium sp. isolate 1 by individual bacterial isolates (B-R) cultured on potato dextrose agar (PDA)
for 7 days at room temperature (~30°C). Control was uninoculation of bacteria (A).

Figure 4 Inhibition of Fusarium sp. isolate 2 and 3 by individual bacterial isolates (B, C, and E) cultured on potato
dextrose agar (PDA) for 7 days at room temperature (~30°C). Control of Fusarium sp. isolate 2 and 3 was uninoculation

of bacteria (A and D), respectively.
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dasuazunadeanlansanlas nlilAINeT4
(8.69) llwunzaNE MFLNTIATYTRS Fusarium
spp. ﬁq’lﬁﬁmaﬁuﬁqmm’?mm\u‘%@ Faganndad
iU Agarwal and Sarbhoy (1978) 918197149
Fusarium spp. nﬂmﬁm@m@%ﬂuﬁﬁﬂuﬂm
Tmﬂmﬁlm‘ﬁ'mmmuﬁqmz&’ﬁﬁumﬂﬁmmmL%@
Eluaﬁm‘f:@fﬂuﬁw 3.5 04 6.5 (Gupta et al., 2010)
WudgzAUANNITNTUIeIa U ful geRn 2
rasidus ﬁu&wﬂﬁmnﬁm ARAARAINLNNT
Anwansarinatingne - uaz ANduduaesans
e umnsinatudiualuniseiudas Fusarium spp.
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a

WANBINATY (WA, 2559) WANAINULENAINIIDAR

v

ANa Ao o ' . £
wenuuANBangugIsnalsm Fusarium spp. 16

annudasisiasliul ehuuashunldlduasld
nanATs Ineanizuuaiizelalaan NAO3,
NAO8 waz NA09 Nau19neiusas Fusarium
spp. lHunign Geasnndasiu Wachowska
et al. (2017) mqmqm@iﬂmqq a9LLARITE
fianunsndudarainild Tnaaiagnssiasiy
91 A19UTIULUTRAT AN TNATUDRTHN LT
surfactin, iturin Lag fengycin lipopeptides
WWAY $18411289 Handoko et al. (2014) 79
= o A Aa )

AnunTealuludveswFaunfinain Fusarium
spp. WL Bacillus spp. @11170giUsan191a30y

Hy o oa e a
1995l lAee19RUsednsnnlunaennnand
LATTIENUARN Ayala-Torres et al. (2023) WU
aa a a al o . .

LUANFEANMANTHA TUANA Bacillus, Delftia,
Micromonospora, Pseudomonas,
Sphingobacterium, Staphylococcus WAL
Stenotrophomonas @1N1908IUENI Fusarium
spp. AstumIninslduandaiansiuilgeniu

Aol a A A LA a A
V]NWL@m@]ﬂLL@zNLLUﬂWL?HN@N@% NIRRT UNTY

Tunandusianstfulpnuiuemsliuusinice
Mdulszlaadflunuieaiy denalidudaaam
Fusarium spp. i
ANTBYATBITTUUANTAUN ALTINUN
e euNun1s ldNAUINEAIN I UL auERA
Burubunsadnguazarugananysndanlu
TARUNIWTE (NINWINUINAY, 2567) atnvls
<3 ¥ dy dld Y+ =
AnN dayaenumIns luiuninsldie i
qomaem X d
warilaaunsdlunuatesiaiiiaaduinaiuiu

MR Ysu s lulnsauesluiy Wedinsed

a dl 1 oA o 'S o a dl o
Aunlaildnandueiansyfutlpesugaiinnann
& A = LAl =
nundgnnEeu nudnddiunnwenlufianuay
lunsngandnfunlduanimusiansdfuilgamiu
ai o A = =£I a AII ] A o &

7 18 Ju viveluanniamils Aunldnansineians
UfutlpeRuntn 18 4 azfidfiuinuenlulieon
wazlwmsnananaun ldlanansiusiansdiulg

Au iuldlddamnann 2 awveae lundnsdiued

a19l5ulpeRutuuanzanelulnsay way
£ alla = 1 1 ¥
neldaninznaulunaslulnsauninegudd
wra luaslulpsiauuasauvzadngainnansioet
ar9lfulgehu wuai Fuasslulnsiauazdeun
1 ya a = =

poupnliliAafanssuraseulmlulnsaiua A
ldngelulnsiaunazaaaunasiulngiauainmu
un bue1ns (Batista and Dixon, 2019) 44
naldBurnuenluitanuas lunsn luAuaIas
Tugiagraiu Bnanwsmilana Tunaasisians
dsudgeRuiininanudesnaney aaningudasd
avrlsznauvecaaglaa Ladimaglaauasaniiy
Wulaseairatlussuauas lsundinddeaaans 16
BNTEWINNITUIUNTTUNN (Kumar et al., 2021;
Wu et al., 2022) §RINTIAAEIFIIDIANIRUYIFETFN
FPUANAUSA USRI N da lamdumn (Hoffland
et al., 2020) aslinnsdanianslulnsiauladn
a :J/ a = a v ¥ 1
ansqaunseluaudesnisldunasliulngian
ANAUTZUINNTZUIUNITeataaNtaNTBUN T
aanpaediudayanistesaa1ed1as 1Hesain
luTasiaunlainasnadrusuqaunse (Gea et
al., 2004; Jacobson, 2004) 4AU3HAALLEN
lulnnaulunuun lduazi Idliunluingau
TuRvauziuAIas AN 2 anvninaiadnesi
dl é = o Y v a
Wolsunlulasiausiasazilnain sy e
AONABN LHAIANAINLINUIMNNELY FUUL1ADA)

a a 1 dl = 1
Tulnsiauazasoiiulale llaliasaindanmsla
Wenasanisasyiuls lunsnssiudau nng
WilelulnsiauludnagesiunFewazunudivzeld
A8NAAN (Phanomsophon et al., 2022)

G

m@mmemmafﬂiuﬂﬂmuummmme
ﬂimmum‘wL@ﬂiumumﬂ@ﬂmaﬂu memw
fuawsiaeade PDA mm?nﬂ‘um Fusarium
sp. lalmiamnd 1 Vme‘wzgm finnududu 2 wlofiFus
ﬂix@ﬂ%mwmiﬁugﬁﬁuﬂgﬁmﬁmmL%@ﬂ'fa
Tap uazpndnduIeINan AU fud gamu
LUATIGE NAOS Lae NAOY aan9aeiss Fusarium
spp. lalmiant 1 (BN JUEAULATIFE NAO3
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AWAdudINI91a3tya99 Fusarium spp. LAV 3
lalaam WBunaenTufanwaz umnsn lunui e
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a Ay \ o a y a A
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= P a o e o '
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ANAUAINFIN9IATEY WTaqAUVRENaadaeiy

1 a = a a A

nstiasigansansauyise AL luinsauldiveasna
fan I AARUesa latuluan [9aaen lulngian
AnAUN T WunaliBFunaluingeuluduane
:l/ v =l =3 Yar v 1
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LANH19D19DY
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183a: https://Iddonfarm.ldd.go.th/
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UATUNS, 49TA7. 168 W,
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VL‘ﬂﬁLﬁmmﬂL%@m Fusarium sp. 917419
Aqes lnngsal 10(2): 79-88.
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21841180 11NN THAR LTanTA
nzduaant 2566. (sruuaaulail).
LLMM?T’:)J@;JI@: https://doaenews.doae.

go.th/archives/16543 (6 AANAN 2566).
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