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Effects of Hibiscus Sabdariffa, Punica Granatum and Garcinia Mangostana Extracts on
Lasiodiplodia Theobromae, the Causal Agent of Banana Stems End Rot Disease
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GRAPHICAL ABSTRACT ABSTRACT

The study aimed to investigate the

ki Experimentation efficacy of rosella calyces, pomegranate peel,

I:> 1 Poisoned food technique <:| and mangosteen peel in controlling

: J 3 (% inhibition of mycelial growth) Lasiodiplodia theobromae (Lt-AYBa), the
2 Disease control on banana L

Plant extracts Pure culture causal agent of stem end rot. The results

fruit in the post-harvest period o
Dried roselle, pomegranate, mangosteen Lasiodiplodia theobromae o
+ Ethanol 95% indicated that extracts from rosella calyces,
Inhibition of mycelial growth Lasiodiplodia theobromae (D) by crude extracts of (A) Effects of curative application of Hibiscus sabdariffa extracts, Punica granatum pomegra nate pee , and man gosteen pee L
Hibiscus sabdariffa (8) Punica granatum and (C) Garcinia mangostana, in PDA with extracts and Garcinia mangostana extracts, applied directly into Inoculation

inhibit hyphal growth by 100 percent at

different concentrations of crude extracts after 7 days of incubation at 30°C wounds, for the control of Lasiodiplodia theobromae on 'Hom Thong' bananas
compared to th 3 measured by mean lesion area (cm?) after 7 days incubation at 30°C

minimum concentrations of 4,000, 7,000, and

eatmen
ey | el 3,000 ppm, respectively. In evaluations of
ZaojEtg 2] )
B[l ]l disease control on Gros Michel bananas,
e[ 4l|B
086 ab 048 b it was found that in both Experiment Set 1
53] a5 . )
092 ab 025 b (Pre-Inoculation) and Experiment Set 2
6681 5046 (Post-Inoculation), treatments with rosella
¥ Means within the same column followed by the same letters indicate no significantly different among caLyces, mangosteen peeL, and pomegranate

treatments using DMRT at P<0.05, * = significant difierence at 0.05 probabiliy levels

peel resulted in a lower average disease
incidence area compared to the control group, whereas the chemical treatment showed the highest average disease occurrence area. Furthermore,
a statistically significant difference was observed between the non-inoculated control group and the chemical treatment in both experimental
conditions. The use of fungicides significantly increased the severity of crown rot disease in bananas, as they caused damage to the fruit tissue.
In contrast, all three plant-based extracts effectively controlled the disease, demonstrating greater efficacy in prevention than in eradication.
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WaenualdwaldiluansindevAadnualsd 1wu
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Aspergillus flavus Way A. niger L%aiﬂﬁammﬁu
windnineldfegditeddymeadn deonnaay
P82591113NY [4] Tantipaibulvut et al. [5]
wuin avsafnainidenslinefianassesdlau
fsgavisnmlumsiudawuadie Bacillus subtilis,
Staphylococcus aureus, Escherichia coli
wae Salmonella typhimurium Tayel et al. [6]
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NNTTIBULAS Tunisfudagesiannglse
wauunsAluansn Colletotrichum gloeosporioides
$1uau 5 lelean wuiansataannsyseuLad
mududu 20,000 ppm FlY @ssadudanis
w%zgmam%amLLazé’uédqmmanmmaﬂa%ﬁammL‘m
Tsaldwindu 100 wWesdus lunnleluan
dwisundeveunes ufinasusiadid oy
Snudlanile Aiddnenmmemsaanastinananiely
UszmeuazsaUssime Useindlnedigiiddnyde
FUu Fu uazduyw [8] wazdanuseuuesiolsn
Fdudelsedanaid Fafnanidesanig
15 5 wila A9 Lasiodiplodia theobromae,
Fusarium oxysporum, Colletotrichum musae,
Pestalotiopsis sp. e Phomopsis sp. L%@i’]%lfﬁ"l
vaneusnataivlhdededoududsing
ananugdiuvesmailinanansladienmnmves
néeveunesanas Inefidosn L. theobromae
Li‘jJuLS?j”aswﬁvfﬂﬁLﬁ@1mﬂﬁﬂﬁy’m%l,mimt,iqﬂdn%a
¥iindu lunsAnwiiienuaulsalagnismadey
Usydvsnmuesansuasndiy 3 uda lauA Potassium
sorbate, Oxalic acid Wwag Salicylic acid wua1
@13 Salicylic acid ANNTY 1,000 me/l @1usa
Fudamsesauenduleon L. theobromae &
45.67 Wesiud lonaasuminuaiuisalunis
AIuAulsA WU @13 Salicylic acid 250 mg/l
annsodudsausuussvedsald 26.49 wWesidud
Iuﬂé':]&mawmﬁié’%’mﬁﬂqmﬁ?ﬁya L. theobromae
wazilovndeneunesiuaisvasndonoulan
{931 L. theobromae Wuin @15 Oxalic acid 100
mg/l Wag @13 Salicylic 250 mg/L annsadudenny
Juusweslsald 49.47 waz 47.00 Wosdud [9]
yndeyanmsfnudsiunandiiiuin nsliased
Uaeadedliaunsanivauniatedunisiinln
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theobromae (Lt-AYBa) Tuannnsvaaesgigan
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NFITUWANAUNUNTITENTIATNIINISINEAT 978
annstdansiailluszuunan Feduidunisandunu
Lﬁmw%ﬂﬁudmwmmﬁm%m LLaza%'qujamLﬁﬁlﬁ
AUNANANNIINTITNYAT
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2.1 ABN1SM3ENATANAINNY
druvasiinTihuldvegoulszansamues
ansatmaniiadl 3 vie léuA nduidswenseEey
waslfenveiuiu way Wasnvewliga 1unans
euavemiliuis snduiafuduBubng
wazussgatluinu Menuea 95 Wesidud 1du
Fvavans [7, 13, 14] Inednasluauvinaduiied
ussgeglunandasiliainuazndlifgumgiivios
Hunan 24-48 $lus ieaunseiiansesiussnau
Tudegrsiiy unseanunluiviazarsuindign
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i thasateilaluriiudunsunisssimeiah
A¥A1898NAIULATOITLINIANYINIAKUUNL Y
(Rotary vacuum evaporator) %uﬂizﬁbﬂaﬁiaﬁmﬁﬂj
fanvazduniaduansadaveiu Bnsnsouans
aﬁ’wmuﬁﬂﬂﬁmﬂL%aﬁgaum'%éﬂut.ﬁauéfmLL‘LJaaﬁm
A8n15U99 Samithiarporn  [14] feN15UIRIBENS
ansataveTuINFoadenduwanse U
nseawuududn (Syringe filter) vuim 0.45 luasou
diensosaurdeiivudou udhTshiedisansarn
MeURHILUNNINTEED WstmelRusuardai
wifnvesarsatniild 2 ndusuIamAAI
Wuduvesansananeulududs (ppm) wagiiu
Snunilgungil 4 ssmiwadoa tielinasnnis
NABDY

2.2 BmawTeudenannglsaiy

ihiuduendeneunesiiuansennisisa
Fawararvhnsusndesauvnlsn ndudiudi
P8LALA Tissue transplanting method UueIMS
PDA (Potato dextrose agar) Lﬁammimwﬂu‘ﬁa
wlddefiusaviuds ideiuenldlufigatianm
anunsalunsiinlsnaaedd Koch’s postulates [15]
Aoadousaviiigumgl 25 ssavaidoa Ingluas
aaduiinetisay 12 Filuwtetu udnudmdu
Tinaoniuneass

2.3 nagauUszansnnvssasanaaninalunis
fudsnsaiyidulaveatonauvnlsaiy
NSNAADUUILANTAINYDIANTANAIINNY
EX GiE]ﬂ’]SLﬁ]%QJ,LaUIWZJENL%@S’lmLMG}I’iﬂ%’JNa
w1 Lasiodiplodia theobromae #1835 Poisoned
food technique Wazn1TMAABY (MINIUANY)
TUNUNITNARBILUVENANYTA! (Completely
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randomized design) TaaLn3eua1%15 PDA
U3 20 finddns iknunisileenderigamai 121
ovmwadea neldenudy 15 suddensnsin
Hunan 20 wiit thewnsidssdonauiuansarie
nfiwieIonlilrldanududugarine wirfu
1,000; 2,000; 3,000; 4,000; 5,000; 6,000; 7,000;
8,000; 9,000 A 10,000 ppm MU
wanarsataudiadlunudsnte luduresyn
AwAu ldnauansadadiy wdsa1nemsiuay
arsafniykazynnIuANLsain ﬁﬂ%uﬁuﬁiﬁ
31nn15M Cork borer vuIALdUNIUAUINAIS
0.5 wufiuns zvinaatsiduleventon
L. theobromae 018 7 Fu 1Msasuuiamiiie1ms
Aoadeuinugaguinansmesnudsade aniy
ﬁ'u%aiﬂﬂuﬁﬁgmmﬁﬁm yhnavanesvavie 10 61
nanadodeslugamunuisyivaiuisde
Tnsmstaduriuguinandalativendos andu
iadildueuinnivefidudnissudenis
WiyAulnvesansanalagligns

Wedduinsdudamsiasayiuia
=[(A-B)A] x100
do A Ao Wdurugudnatvesnnsady
vouderlugnnIuny
B flo idur1uaANgnanweInITasey
youderlugananos

2.4 nsnaaauUsEansnnvesansanaanialy
n1saduAslsaluanniesuifns
svndeulssansnnwaesansanaialunig
mmulwﬂy’maLﬂiwmﬂa”qwamaﬂuswwé’amﬁ
Auiien Tnedenldndreveuvesanduasainie
fiflszoznisgaun JUnss uazsualilndidseiu
Yn1sNAaeY 2 qumwmamsqmmwmamﬁ' 1
UqﬂL%awmaauuumaﬂﬁaadaumﬁmaaumﬁaﬁ’mﬁ%
(Pre-inoculation) qumsmaaaﬁ 2 NAFRUANTANA
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ﬁszm'aumiﬂqﬂL%awmaauuuwaﬂéw (Post-
inoculation) LAAN1SNAABIIUNUAITNAABILUY
U’Saﬂduﬂuyﬁiﬂ (Randomized complete block
design) 31U 6 NSAWUG 3 3 Uden (Uden fAe
nasmananiivmhenaassiviilundetiy;
Moist chamber) luusazudenusenauniy 6
PIMUUG TULARENSNILUA dnileneaesdsy 2
7MY AD NANAIENDUNBY 2 Ha Useiliunsiialsa
Huanedsveuasydnuululsazuden

TuusiagyANIVARBIUT¥NUMEY 6 VALLA
Leiwn (Tr1) sqmmucamﬂqﬂl,%amaav (Tr2) yaAuAM
laiﬂqﬂl,%awmaau (Tr3) negeumeansiAiiLauLNy
(\Wuarsiafingu Phthalimide a13d1Awy Ao
N-(trichloromethylthio) cyclohex-4-ene-1,2-
dicarboximide) A uTU 1,500 ppm (Trd)
VAAOURIBENSARRINNSEEEULAT AU LT
4,000 ppm (Tr5) nageuAsaIsTanaaInaan
AUTN ANUTNTY 7,000 ppm kag (Tr6) nnaau
apansainanuiendann AuWuty 4,000
ppm

UINFILNOUNDIDBNIMNNVULUTTY iy
U UEIANEaEe FR8taY e IANANLNE
&9 tieananuisiaseTeldliiAnsestiuay
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Sowandeldndemanain Alddavharuazen
flufiandosdr luganimeaesii 1 Wavhaaw
avonfanandisuinafiesugnidessueanosed
70 Wos@ud (Trl Tr3 Trd Tr5 wag Tré) vinnsugn
L%uaiw L. theobromae U%L’;:u?ﬁﬂmqﬁaulﬂmq%’g
MasIuIL 1 funds unadienisiddudede
fUsAn@osuatuuiaNanas anUssunas 2
Latuuns ﬁﬂ“?iyuﬁu%w??am L. theobromae o7
7 U PWEURILAUINA1 0.5 IBUALIAT SORe
ﬁmﬁﬁuadﬁﬁnmﬁ’maawaﬂéﬁaﬁﬁwLLanL”iﬁ’m%’U
nsUgnitle Undeidunan 24 dalus figaugivesly
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anmusAnLas easufmuana tiuiu
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(T3 Tra Tr5 uag Tr6) Usuns 3 dadans aauuna
néeunaiiusa dmsuyaniunm (Trl wag Tr2)
liifosnsfoudd Unwandeiduna 24 Halua i

paniiviesluanImUsAINLes Weasumuuaan

9 Y
o v °

ihfeud1desn WNmAaUAAWUANINITNNT
NAFDUVDN Samithiarporn, S. [14] Wag Sriwaurai,
T. et al. [16] Mntufuinwrandeiineaoudi
QUNYITIDY
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way Tr2) lifennafoudd Yunandedunan 24
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fuanathieuddosn Mntuinisugnides
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weanaged 70 Waesilud (Trl Tr3 Trd Tr5 uaz Tr6)
vunadensiidudode funmndeiuasuu
Rawandaeven Anvsvana 2 Tadiuns thiufures
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fudnans 0.5 wudms MM iuasiiuina
ﬂwaqmaﬂa”aaﬁﬁ%maﬁﬁm%’umsﬂgﬂvﬁa Unido
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AlPuaERnNULUsUTIU (ANOVA) wazilseu
WBUAINULANA195ENI19A1LAAULUY DMRT

(Duncan’s multiple range test) fiszduaddry
5% (P<0.05) [14]

3. HAN15I8wazINT

3.1 WWasauvalsadie
'mﬂmiu,aﬂLﬁ“gamLmisﬂmnﬂﬁawawaaﬁ
wane1n1slsatanatn dremaia Tissue
transplanting method ﬁ]ulﬁL%aU%?jwé Wluiigal
N5LAALIARAIYT5 Koch’s postulates wuan o5
L. theobromae (Lt-AYBa) Tinenldimuanunse
WliAnlsatanavunandioveunasly @es
L. theobromae (Lt-AYBa) ‘171'6184 3 Ju iy
rzhugméﬂawmaﬂﬂiaﬁt,%aiwLaf?{a 1WinAu 9.00
wuRns dnvaizveslalaiifiadyuue1ms PDA 1l
dulgavidendurunilalailiinaunuin oo
flony 10-14 Yu laladwdsududimiduaudo
Al 1 (Figure 1) nauduloguiuazvnsauiu
\Juffeu Fruiting body WU Pycnidia 89dnwaizns
Lﬂ%iy%ml,%ai”l L. theobromae (Lt-AYBa) fgllﬁmm
Tnddsatuiiiaeiistounisinwdnwasnig
dougnuiven 9998951 L. theobromae Insnely
Pycnidia ﬁu%zuss’«g Conidia adu Asexual spores
fisuedeut1eTauiisAaut1enay (Subovoid to
ellipsoid-ovoid) Tuszezeeu Conidia avlalddia
MnnturBuaadindihmasuahmady visade
finsasranfatu (Septum) asanans ¥ilvudseen
Ju 2 wad [13] vuiewes Conidia lnetady 26.2-
27.0 x 14.0-14.4 lupseu TnalAgeniu Conidia ve4
L"z&ﬁlai”l L. pseudotheobromae %ﬁLﬂuL‘ﬁaimqa
Botryosphaeria Wosanailiiudeamnlsaiivii
MIszUInEseuEsTsInnlunSeuLazIURT
fou [17] Tnsawizluusswmelng wonanis il
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e wagldBudu Wy ueahe fMea ndaethi
pglinla MiSeu naevey du widding LWy
Ugagne au Uzl Uens1I gAdUstE ugsieiiumnug
N3y Auazan uasaueu udu [10, 11, 12, 14]

3.2 WHAN1SNAERUUSZANSANUBIENTENAINNY
Tumsiudsnsnigiiulaveatonawmnlsaiy

NaANNANTNAEDUUTEANTAINUDIATANN
9InnsEBULAS afnannideniiuiiy wavadn
ndeniagaiiinadonisaiguondes L.
theobromae (Lt-AYBa) a’lmaiiﬂ%mm‘uﬁ

WU ansatnannnsTseuLae Wasnvuiin way
Waenilaiiliueanssed 95 wWesiduddud
vhavane aunsadud mﬁw%igtﬁuiwuau%aﬁ
L. theobromae (Lt-AYBa) lalagnuinasannain
NERBULAS wazidendienn fienudiutu 4,000-
10,000 pprn @ansadudsnmsiasyvesdulely 100
Wosdus wazansatmanniUdeniiviiuiienududy
7,000-10,000 pprn annsadudsnswsaveadlely
100 Wosdud (Table 1 and Figure 1) Wefansan
NANITNAADIVENUIIANTANADINNTLI VLA

Table 1 Percentages of mycelial growth inhibition of Lasiodiplodia theobromae (Lt-AYBa) by crude

extracts of Hibiscus sabdariffa, Punica granatum, and Garcinia mangostana

Inhibition (%)

Concentrations

(ppr) Hibiscus sabdariffa Punica granatum Garcinia mangostana
(Roselle)” (Pomegranate)” (Mangosteen)”

Control 0.00% 0.00 0.00
1,000 6.00° 14.07 0.00
2,000 60.22° 24.44 34.44
3,000 72.22° 36.48 85.00
4,000 100.00° 46.67 100.00
5,000 100.00° 68.52 100.00
6,000 100.00° 76.48 100.00
7,000 100.00° 100.00 100.00
8,000 100.00° 100.00 100.00
9,000 100.00° 100.00 100.00
10,000 100.00° 100.00 100.00

F test *x *x *x
CV. 5.12 12.28 4.05

“Means within the same column followed by the same letters indicate no significant differences among

treatments using DMRT at p<0.05, ** = significant difference at 0.05 probability levels.
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Figure 1

Inhibition of mycelial growth Lasiodiplodia theobromae (Lt-AYBa) (D) by crude extracts of (A)

Hibiscus sabdariffa, (B) Punica granatum, and (C) Garcinia mangostana, in PDA with different

concentrations of crude extracts after 7 days of incubation at 30°C compared to the control group.

uazidondiann UszAvsamiTian Tnefisysueny
W 4,000 pprn @nsaddimsisaiivlaves
duledos L. theobromae (Lt-AYBa) ¢ 100
Wesdus lusaeiiasatnanudeniuiindiszsu
AALTNTU 7,000 ppm mmsaé’ﬁg’aﬂﬁlﬂ%m@ﬂm
vouduloidesn L. theobromae (Lt-AvBa) ¢ 100
Woesiud vldauisafiansanlain ansadnain
wWienisnn wax ansafinannsyReuL Sifnenm
Tumsenuaunssyivladieon L. theobromae
AOARRDINUAIIANYIVDY Samithiarporn, S. [14]
ﬁwudﬂmiaﬁ’mmﬂLﬂﬁaﬂﬁa@mﬁmmﬁwﬁu 8,200
opm @nsadudeniseiyivinvenduleads
W05 L. theobromae $1uy 4 lolwian 9numas
Uanuegiianiananale Tnoild1adsnisduds
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Table 2 Effects of curative application of Hibiscus sabdariffa (Roselle) extracts, Punica granatum

(Pomegranate) extracts, and Garcinia mangostana (Mangosteen) extracts, applied directly

into Inoculation wounds, for the control of Lasiodiplodia theobromae on ‘Hom Thong’

banana measured by mean lesion area (cm?) after 7 days incubation at 30°C

Mean lesion area (cm?)

Treatments
Pre-inoculation Post-inoculation

Inoculated control (Tr1) 2.60™ 0.39"
Non-inoculated control (Tr2) 0.00° 0.00°
Chemical 1,500 ppm (Captan) (Tr3) 3.45° 5.77°
Roselle 4,000 ppm (Trd) 0.66 ° 0.48°
Pomegranate 7,000 ppm (Tr5) 1.33% 0.27°
Mangosteen 3,000 ppm (Tr6) 0.92% 0.26"
F-test x x

CV. 66.81 54.46

“Means within the same column followed by the same letters indicate no significant differences among

treatments using DMRT at P<0.05, * = significant difference at 0.05 probability levels.

(Tr2) Fediuiinsifalsmade Wity 0.00 a519
WURLLAT wasnIauuAaIsad (Tr3) wanni
Table 2
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miLﬁﬂIﬁﬂLa?ﬂlﬂu’lﬂﬁQWﬂgﬂ 2 YAN1SVAGDY NA1T0U
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Inoculated control (Tr1)  Non-inoculated control (Tr2)  Chemical 1,500 ppm (Captan) (Tr3)

NS W

Roselle 4,000 ppm (Trd)  Pomegranate 7,000 ppm (Tr5)  Mangosteen 3,000 ppm (Tr6)

Inoculated control (Tr1)  Non-inoculated control (Tr2) Chemical 1,500 ppm (Captan) (Tr3)

L

Roselle 4,000 ppm (Trd) Pomegranate 7,000 ppm (Tr5) Mangosteen 3,000 ppm (Tr6)

Figure 2 Effects of curative application of Hibiscus sabdariffa (Roselle) extracts, Punica granatum
(Pomegranate) extracts, and Garcinia mangostana (Mangosteen) extracts, applied directly into
Inoculation wounds, for the control of Lasiodiplodia theobromae on ‘Hom Thong’ banana
measured by mean lesion area (cm?) after 7 days incubation at 30°C, (A) Pre-inoculation, and (B)

Post-inoculation.
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