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Abstract
Fruit rot disease caused by Lasiodiplodia theobromae, Gliocephalotrichum spp.
Colletotrichum gloeosporioides, Pestalotiopsis sp. and Phomopsis sp. Is the major problem to

reduce quality and shelf life of harvested. This research was conducted to determine the



effectiveness of bio-agent formulation to control fruit rot disease in rambutan cv. Rongrien. The
experiments were carried out at Post-harvest and Processing Research and Development Office
from October 2017 to September 2019. Bacterial antagonist 3 strains (Bacillus
amyloliquefaciens DL9, Bacillus amyloliquefaciens PN10 and Bacillus siamensis DLT7) were
individually developed into 2-different powder formulations. After 6 months storage at room
temperature, the result showed that the formulation of 100 ¢ rice flour mixed with 10 g sugar
and 1 ml soybean oil was the best carrier to maintain bacterial survival. The survivals of DL9,
DL7 and PN10 were 9.36 x 10%, 6.57 x 10® and 1.96 x 10° cfu/g respectively. Then the bio-agent
formulation, Bacillus amyloliquefaciens DL9 was the most efficiency to control fruit rot disease.
The result showed that isolate of DL9 at 10 ¢/l had disease incident by 25.33 and disease index
by 9.33 9%, whilst water treatment (control) had disease incident by 64.00 and 26.67 % of

disease index.

Keywords: bacterial antagonist, biocontrol agent, fruit rot disease, Rambutan
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Wesldud annaneaesesiufinn (2545) msléinduiis Usuna 15 wWesidus wudwmdinisviusiad
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I3 [ = 1 U go/ L% qoj v a v 1 4 -’-&J
mMyussIgaleedaunsadesiunsBunuvedludy i uaginldd (yiide, 2535) Heliive
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Table 1  Survival or bacterial antagonists as biocontrol agent storage at room temperature

for 6 months

Number of bacterial colonies (cfus/g)

bacteria formulation y . - - -
"month 2 month  3“month 4" month 5" month 6" month

PN10 No. 1 1.67 x10® 156 x10° 1.62x10®° 157 x10®° 1.26x10®  1.96x 10°
No. 2 460x 10"  873x10° 1.06x10" 1.61x10" 121x10" 1.75x 10’
DL7 No. 1 940x 10°  7.67x10® 545x10®  683x10®° 123x10°  6.57x 108
No. 2 975x 10"  7.87x10" 670x10" 820x10" 1.22x10®  1.59x 10°
DL9 No. 1 583x 10° 6.83x10° 4.88x10° 523x10®° 953x10®  9.36x 10°

No. 2 398x 10" 353x 10" 122x10" 147x10" 3.03x10°  4.63x 10’

2. nadaulszaninmneastidaeiwuaiisauindlunisaiuaulsananiivaaanziuglsaeu
2.1 naaeulsyansnnvestiiiariuuaiiseufUndlunisaivaulsaraiiiveay
Ussansnmaidaanvesuaiizeujing Bacillus amyloliquefaciens DL9,  Bacillus

amyloliquefaciens PN10 uag Bacillus siamensis DL7 lagh@3euTifiuan 2 gns WuuuNale

U a =

Wlgulguiunswudn warlnseassis 500 faansu/ans dnisialsaxaiikazauinisinlsaxasn

'
a

Yosglsasyuiianuuandrsiunvaifedaiifoddgds (Table 2) wundidusiuuaiiises DLY gns2 4

Usgansnmiianlunismuaulsananivesaglsabou dmaislsanain 10.00 % wazddiing
AalsaNall 4.69 % 5998931 FaTauauATISe DL7 gnst wag DLY gnsl dnsiAnlsanaiu 10.00 way
14.99 % wagdienduiinainlsanaun 6.77 uag 8.86 % muady ieiieudisuiunisuh (nsss
AuAY) dnsialsanaidl 25.00 % uavienuiinisiinlsanaidn 13.54 % (Table 2 and Figure 1)

& A 14

nalnnisevaulsanaveswuaiseufdnene 3 aeiud Ae nsasisansufBiuglunguues iturin A
waz surfactin (Yayayddl wazaauz, 2561) iturin A Wuansufiugfioangrdnitdunisdudades dadu
waaa a e . . I3 v )~
AENURNAYDI9AUNTE¥INM  (biological control  agent) LUudmunglunisannisldansiaiin
nsinens (Hsieh et al., 2008) d@waislungu surfactin iluansanussisinlungy lipopeptide lnail
lodudvegivanaulvg  Juansanussfsia@anmifiuss@vsnmgs  surfactins  ladiJuiiusiaigesn
avalsn dnateiiuyseansnimees iturin A Tun1siudes (Mager-Dana, et al, 1992, Kim et al,

2010)
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Table 2 Efficacy of biocontrol agent to control fruit rot disease storage at 13+2 °C

for 14 days

Treatment Disease incidence (%)Y Disease index (%)Y
Contdrol (water) 25.00 cd 13.54 b
prochloraz 500 mg/l 6.67 a 313 a
Bio-agent PN10 No.1 22.14 bc 10.42 ab
Bio-agent PN10 No2 20.00 bc 11.46 ab
Bio-agent DL7 Nol 10.00 ab 6.77 ab
Bio-agent DL7 No2 35.00 d 23.44 c
Bio-agent DL9 No1l 14.99 abc 8.86 ab
Bio-agent DL9 No2 10.00 ab 4.69 ab

F-test x> x>

CV (%) 45.10 56.68

' Means in the same column followed by the same letter(s) are not significantly different at 1% level by DMRT

Figure 1 Efficacy of biocontrol agent to control fruit rot disease storage at 132 °C

for 14 days

A) Contdrol (water)

B) prochloraz 500 mg/l
C) Bio-agent PN10 No.1
D) Bio-agent PN10 No.2

E) Bio-agent DL7 Nol
F) Bio-agent DL7 No2
G) Bio-agent DL9 Nol
H) Bio-agent DL9 No2
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WUl Srfusinsiszavamananlunismunulsanatiesay fe Sifasminuaiise DLY gnsl A
Wudu 10 nSw/dns dmsiialsamaidn 25.33 Wesdud wasdiadvlinsifnlsanaiin 9.33 Wesidus
5898931 Paauriuuaiiise DL gnst anududu 20 nfw/dns dmsiielsaraidl 26.67 uay uazilm
FainaAalsanan 11.33 wWeddud mudiu WewFeudsusumsniuh (hssisauay) fmade
lsAnaLdn 64.00 Wesidud waziimautinisiialsanaiin 26.67 Weskdus (Table 3 and Figure 2) 270

IS Y (3

Y 1 a A a L4 o ]
HanIsneaeIkandliiui  Badueivesuaniseundanunsathluldlunisaivaulsanaiiveany
WuglsaSsunasinsiiuiiels  deardesiurddevesygaaf  (2560) Tidwsivewuafiseuiing
PN10 DL7 uaz DL HussanSawmlunismivaulseraiiiveaansiugniiesn L. theobromae 19
1 a U ¥ 13 a a a a v a a 1 dy

wuReatunsldiwaduuafiseujinulaenss wasnauieveingfiny wasndn (2559) NUINToanUes
Bacillus suptilis TU-Orgal waz@isfiuaiweuijing TU-Orgal fivseansnmlnafesiulunisaiunulse
voulunadlsalugndameiunte waslsaniiazvasrztlan FeduneUud tnunsns wasuseznauns
anusahanstidunlldlaazainniinslddenuaiiselugidoan

Table 3 Efficacy of biocontrol agent at two levels of concentration to control fruit rot disease

storage at 13+2 °C for 14 days

Treatment Disease incidence (%)Y Disease index (%)
Contdrol (water) 64.00 d 2667 d
prochloraz 500 mg/l 2133 3 6.33 a
Bio-agent DL7 Nol 10 ¢/l 33.33 ab 14.33 abc
Bio-agent DL7 Nol 20 ¢/l 36.00 abc 13.67 abc
Bio-agent DL9 Nol 10 g/l 2533 a 9.33 ab
Bio-agent DL9 Nol 20 ¢/l 26.67 ab 11.33 abc
Bio-agent DL9 No2 10 ¢/l 54.67 cd 19.67 cd
Bio-agent DL9 No2 20 g/l 45.33 bcd 18.33 bcd

F-test *x x

CV (%) 36.32 47.33

' Means in the same column followed by the same letter(s) are not significantly different at 1% level by DMRT
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Figure 2 Efficacy of biocontrol agent at two levels of concentration to control fruit rot disease
storage at 13+2 °C for 14 days

A) Contdrol (water) E) Bio-agent DL9 Nol 10 g/l
B) prochloraz 500 mg/l F) Bio-agent DL9 Nol 20 g/l
C) Bio-agent DL7 No1 10 g/l G) Bio-agent DL9 No2 10 ¢/l
D) Bio-agent DL7 No1 20 g/l H) Bio-agent DL9 No 20 ¢/l

HaLEANumeTIduYvesLuaTiseUfUng 2 aeud Ae @1uus DL 7 wag DL 9 dns

' 1%
S v o

ASIET0U9 10 way 20 nSU/aes WSsuWisuiunaLeinua811 wag InAaas1y 500 Tadnsu/ans

2 A =

uigamadl 13 ssenwadea WJuaan 14 Ju nuin msgapdedminvesainglifinnuwnnsieiunig

9 Y v

aa A Yy A v o« a a ¢ S Y] i |
G NaLﬂW%VIWUﬁ'JEJGU'Jﬂm%GU@QLLUﬂWLiﬂUQ{]ﬂU uﬂqiquaﬂquUﬂm@QNaLﬂqg QQIUGU’N 0.53-0.61

¢ < 3 = = v Y 5 = = o g | v ¢ 2 3
Wesldud  Wisuiflsuiuraueivumedn  Insgadedminveawainy Wiy 0.61  wWesidud
(Table 4)

! d’l’ d’l’ 1 ! aa A 1Y ST ¢ a
Auwulevaniiany  lilanuuand1vneadn - nawnsinumeTdasivekuaTilse
Uilnd danuwiuileveuilowny aglugie 2.89-3.31 fau Wisuiflsuiuanuuduievedilawsn

WUMEUN TPnusUuLlavawilawniy windu 2.98 12U (Table 4)



Table 4  Effect of biocontrol agent at two levels of concentration on weight loss

and firmness of chili storage at 13 °C for 14 days
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Treatment weight loss (%) firmness (N))
Contdrol (water) 0.61 2.98
prochloraz 500 mg/l 0.51 2.81
Bio-agent DL7 No1l 10 g/l 0.57 2.89
Bio-agent DL7 Nol 20 g/l 0.53 3.02
Bio-agent DL9 No1 10 g/l 0.61 3.31
Bio-agent DL9 No1 20 ¢/l 0.58 2.99
Bio-agent DL9 No2 10 ¢/l 0.61 3.19
Bio-agent DL9 No2 20 g/l 0.58 3.22
CV (%) 10.99 14.67

USunaweadaiazatsinlsvanaingliiinmnunanaiaiunans  lnenatsAnueed)

favowmuaiiieudind Javiuavewdsiiazareinld ogluyia 19.10-19.56 asru3nd Indifesiu

nssudsmIvAN Anaesniiiazaneuily 19.62 831U3ng (Table 5) uanIIwWaLINENNUMEY

wuaiseuinyg Wifinason1siudsusuaswasiinawasnsndunse

Table 5  Effect of biocontrol agent at two levels of concentration on total soluble solid

of chili storage at 13 °C for 14 days

Treatment total soluble solid (°Brix)
Contdrol (water) 19.62
prochloraz 500 mg/l 19.36
Bio-agent DL7 Nol 10 g/l 19.26
Bio-agent DL7 Nol 20 g/l 19.56
Bio-agent DL9 Nol 10 g/l 19.40
Bio-agent DL9 Nol 20 g/l 19.10
Bio-agent DL9 No2 10 g/l 19.30
Bio-agent DL9 No2 20 g/l 19.54
CV (%) 3.25
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2.3 ausuyulunsianTiue
Faoudignsnl veswuaise Bacillus amyloliquefaciens DL9 HUse@vEAMANgALuNTS
AuAulsANavetnziuglsuseu Fddueiansi 1 Jdwuseneu fe wdthudr dmansie uay

Wngluiwmdes n1suandasdoe 1 Alansu daunu 46.25 um

9. asunan1snaastazdalauauue

nstddaeiuuaiseufing Bacillus amyloliquefaciens DL @nsl AMUWNTY 10 N31/GnS
fuszavsnmaiaslunsauaslsananivenns

mam%&m%aﬁmsﬁgmﬁ 1 duuaiie 20 3adans (@e OD Wiy 1 fimnuenvsspduuas 600
unluns) uranfuinauisenide 20 Tadans wen 20 Wi wdaa i lunanfuudladg 100

a

N3 Wmans1e 10 N3u wazindudImaes 1 1addns Agntidniu dnluyiliuie naeintuiuiun
4 a 3 2 o a v v ! =
Tiazidun vssylugalesd anansaiviaamaiivieslauiundt 6 Weu
nsld%asiaual DLY gnsl ddws1 100 n3u seown 10 Gns anunsadiansasaneditailulglana
nsnuliviana viseunatzadluansazanedidae U 5 Wil wanduiisliui ussaeangly
Ry =

qq‘wmaaﬂ LDPE  7150%51NSTUNIUYDIN 900N TLAY 12,000 QﬂmﬂﬁmuaLum/mimum/’f}’u

(gawanafndnenaMa) usnwfionmgll 13 ssengaldoa

10. nsumanuIdeluldusElevd

1. inwnsnsanansnilulflunadudeyaiugiu annsainluussgndldsuissiingy o
wmslunsmunslsa dWsaunmvesduiliiinnsgiu wasdasadodeduilna

2. 1n¥n3ns wargusenaunisaunsathidudluldldazain mafusnwilddeenn wasliszey

bIATUTU

12. 1BNE15819949

a

A7 asssus wazlnug vIde. 2559. nskannadedauvsguing Bacillus subtilis (Bs). [oaulatl].

9

duAuaIn: http://www.rdiku.ac.th/kasetresearch52/04-plant/gaigaew/plant_00.html (20

NUAUS 2559).

a (% L3

nOAAY otiud uar Adn aByIm. 2559, MINAWITITMINN Bacillus subtilis TU-Orgal tieAuA

3

LY

lsadAgUeIRnAzill. MIaTInermaniiazsialulad. atufl 5 @Uuiiley) :793-812.

FUITT 9188 1A. 2550. FIINUINITLIYIANY TTUIAINYLALAIENDANIUNAAVDITDT
Phaeophleospora destructans (M.J.Wingf. & Crous), F.A. Ferreira & B. Sutton. mm&ﬂﬁﬂ%

Indvasganduda. Inerdnusysyailn, aninerdeinunsmans.


http://www.rdi.ku.ac.th/kasetresearch52/04-plant/gaigaew/plant_00.html

15

Juiiun Wenddns. 2545, gasdnsude Bacillus spp. MK 007 @msun1seunuides) Curvularia
lunata awlsAaaAIesdn. InelnusUSygiln. Inivendeinuasians, nganne.

91 v,

QUNUA WSing. 2554, anstainnveswuaiiseujUndiieniunulsaniefiuvesuziame.

ednusUsge v, umninerdudeslu, Weslvd, 109 wi.

Usyeyad 3527l waz @nn elusisual. 2552, niskdanslungu GRAS Tunsmuaulsaraiingansiiu
Nevedaz. u. 80-96. 1 : Msuszandvinis mensuaaimaiuinewaziUsgundnnainyns

U 2552 28-30 Aqueu 2552 t bsausugeadnd dutl Saodn Saus v, vedl, masys.

Usyayan 353l 2557, 1smalinveanzndimsiuieanaznsmunl MIansiIvnisnens 32 (1): 89-

109.

Uy A5zl aus JuQR Samn guiserew. 2560. Lspmauinvesngrdimafiuigasmsruntlag

wuaiseUtng. nseanimnsinuns 35 (3): 229-242.

a

UEUaUIn 35e7a S0 ansenay wazdsnsal wedaywnde. 2561, aN5eongYiBVNetINNUBIMUATISE

Bacillus amyloliquefaciens wag Bacillus siamensis. %1 145-152. Tu L‘%adLﬁum’iUingmﬂ

N1 AT 56 ININGFUNEATAEAT 1AL UMNINGFUNEYATANENT, NTANNAI.

LY

WY WIASNWY. 2535, MENNITUTIY. NIAIYIQAAMNTIUNENT AsnAlLUlagnIsinens andu
WAlLlaENTEIDUNANINAUNINTAIANTETL, NTHNNA.

aufs uaslyd gau hgeans wazwIadssal Mgeana. 2540, MSTANEYRINALEABULALUIAINS
LﬁULﬁIEJTUENL%aSWﬁLﬁuaﬂLMQ%aﬂiiﬂNaLﬂﬁ LLazm‘mDUﬂﬂiﬂNaLﬁﬁﬂﬁﬁmﬁﬂmiLﬁ‘ULﬁIEJ’J. N
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