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Colletotrichum gloeosporioides C. capsici kae C. musae %ﬁaﬂuﬂiaﬂ’JU@Mlﬁﬁaa prochloraz A314
gy 0.05% (V) uitlagtuguilnafouuilnaemsasnds fadu Satharsafnainfisunldiile
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\NUAS faus 2553 S 2558 wud wdiafiisidneanlunisdudinsasyentie C gloeosporioides
YDIULAYND UarUziIg Way C musae Y0INauuau As U1 Iwa Wasnndenaudu Wasnugiieiu
nrlad wagiluwi Inefludnaveamadudigainiinsmismunuogaiitoddyneada Wenssuiiey
N1TERAFI0871991NFAIDE1NEA LAY LAy Freeze dry WUIIANTANARIDE19LAILAZANN Freeze dry i
UsednSninuaznanan crude extract TnalABIil WANITANAINAI0E1LIS 918 wazUszudaailgane
AN Freeze dry msvaaasluamudsadouszneudie 17 nssuda 1éun ueaneged 95% prochloraz
Ay 0.05% 11 Waenuzidae avlad lna wazeiudu Asziunanududu 5000 10,000 way
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ABSTRACT

The major post-harvest disease of mango, papaya and banana is anthracnose disease
caused by Colletotrichum gloeosporioides, C. capsici and C. musae which is controlled by
0.05% Prochloraz (v/v). Nowadays consumer are concerned with food safety, therefore crude
extracts are used to control anthracnose disease. The experiments were conducted at Post-
harvest and Products Processing Research and Development Division from 2010 to 2015. We
found that galangal, bengal root, unriped banana peel, unriped mango peel, lemon grass and
daikon had high potential to control C. gloeosporioides of papaya and mango and C. musae of
banana, which had higher inhibition zone than control. We compared efficacy of sample
extracted from fresh, dry and freeze dry to control mycelium growth of C. gloeosporioides and
C. musae and found that efficacy and crude extract yield of dry and freeze dry samples were
nearly equal but dry sample preparation was easier and safer than freeze dry. The in vitro
experiment was consisted of 17 treatments including 95% ethanol, 0.05% prochloraz, galangal,
unriped mango peel, lemon grass, bengal root and turmeric at concentrations of 5,000, 10,000
and 50,000 ppm. The potent treatments to inhibit mycelium growth of anthracnose disease
were 5,000, 10,000 and 50,000 ppm of bengal root, turmeric and galangal which 50,000 ppm
showed the highest inhibition zone. The in vivo mango and papaya experiments were consisted
of 5 treatments including control 1 (water), control 2 (20% ethanol), 0.05% prochoraz, 50,000
ppm bengal root and 50,000 ppm turmeric. The result showed that 50,000 ppm bengal root
and turmeric had high potential to control anthracnose disease. The in vivo banana experiment
was consisted of 7 treatments including control 1 (water), control 2 (20% ethanol) 0.05%
prochoraz, 50,000 ppm turmeric and 40,000, 30,000 and 20,000 ppm bengal root. We found that
50,000 ppm turmeric and 30,000 and 20,000 ppm bengal root had high potential to control
disease. The disease percentage of mango, papaya and banana of non-inoculation experiments
were not statistically different among treatments and other quality parameters were varied in
each fruit.

Key words: Anthracnose disease, crude extract, bengal root, turmeric
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7.1.1 ugnidesn Colletotrichum spp. 9nkauzahzazne ndreven Mdulsaueuunsalua Tng
Fausnandulsaiirefuioeund auim 0.5x0.5 wuwas tlUuenidedieds Tissue Transplanting
Technique Tnautduioddlulaiolelunanlss 10% uiu 5 undl &edetiseings 2 af Fuluk
Fonszanvileinide antiuiuiiednansuueims potato dextrose agar (PDA) Usidaflgangiivies
Fudelumasnemsides

7.1.2 fignillsanuiBes Koch (Koch’s Postulation) Ineideailos1uuamns PDA uw 7-10 u
ihluindsuadeiuriuasslnmidshdeifieliugnideuunauni Tavawsdaleiuriuassasuuna Uaide
Tufituuu 24-a8 $3lus flgamgiivies nsragoinislsafifnduuazuendesidnaduiiofigatindude
BUALRETU
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Msnnasdksnanalagldnyan
TNUHUNTNARBIUUANALYTal (Completely Randomized Design, CRD) 13 N35333 5 1
WIBuiBUALRAEA1875 Duncan’s Multiple Range Test (DMRT)
N3351357 1 95% woanaded (YAAIUANAL)
N35U359 2 0.05% Baagda (YAIVANUIN)
A55U359 3 Wasnuunnau (fernenol, arundoin)
Q‘:lf-ﬂl 1
N35175% 4 91 (penene)
A55U359 5 WasnnNaeunauAu (tannin) AULA 70%
AS5U39 6 WasNULL9AU (resorsinol) AINHLA 70%
n35U35% 7 mgla (camphor, penene)
NI5U357 8 Wasnuzaznadu (benzylisothiocyanate) AULA 70%
N351759 9 Wl (glucosinolate)
353359 10 Tun11963 (glucosinolate)
Qdd‘ ay U .
NIIUITN 11 VUUYY (penene, curcumin)
NS5UI57 12 Wanunndau (fernenol , arundoin)
n351359 13 lwa (sabinene, penene)

Weniiy 11 ilndnedu ﬁﬁ'ﬁwmu'jflmmmé’ué’quil,aﬁfgsuau%ajw Tdadlundounionetms
Lﬁaﬁ"mi‘]u%mﬁm iethsanuudluiedatoanesed 95% ludnsidiu umiinan : USunuueanssed
Wity 1 : 2 luriauiala WEwaeALTITeU 100 SU/1 m‘ulammmwaa Lmamummm 7
Surhfhegannsesaefitunauimu 2 $u LwaLLaﬂmvﬂauLLavmwwmaﬂ JAusegafinge slaluvin
wi Wnbiuazinulilugdiiu -20° ssrwades drunznoufivfimdofiuedaueanased 95% Usunaui



LﬂllaﬂﬂiﬂLW’P]ﬂﬂWUWLLa’JuW]’JaEJ’NV]VLGWN 2 ﬂiﬂll'ﬁ')llﬂu ’i]’]ﬂ‘IJUU’]iJWLSUWLﬂiﬁNﬁiJum'JEJQ (centrlfuge) Vl
A13L5950U 6000 S8UABUIT WU 20 U mmus[,awléﬂﬂi YIEAIYNALA19D0NAIULATO rotary
vacuum evaporator GUQ‘U’]WUﬂ’d’ﬁ‘VI‘lﬂLLa Lﬂul’ﬂumw -20° 9 mﬂuummiaﬂmmimmmeﬂ,‘mumm
LN 500,000 ppm Imaavmﬂimaﬁauaaﬂaaaa 95% Tusnsd@1uans 1 nfurousanosed 1 Naaans
NISNARDIN 2 ‘V](ﬂaENSU’]IWEJLﬁ’@ﬂLQ‘WW”W‘(i‘V]ﬂW@']WEJ?TﬂEJﬂWW 'J'NLLNUﬂWiVIﬂﬁ@QLLUUﬂ@Jﬁ@JUim

(Completely Randomized Design, CRD) & 10 n535335 5 sm Wisuileuanadedie3s Duncan’s
Multiple Range Test (DMRT) Usznaunae
351357 1 95% woanaded (YAAIUANAU)
N35U359 2 0.05%FauH1da (YAAIUANUIN)
Qdd‘ 1
NI 3 U1 (penene)
NIIUIN 4 WasnnaenauAU (tannin) AN 70%
NIIUTN 5 WABNUEIAU (resorsinol) AN 70%
N35U35% 6 mzlas (camphor, penene)
NT5UA59 7 Wl (glucosinolate)
n351359 8 lwa (sabinene, penene)
N351759 9 Wasnuzagnafu (benzylisothiocyanate) ANULA 70%
NIIUIN 10 wmade (hexanal)
. 1HONUTNNAIBEN NI aULAENAFDUUTEANTAINVDIUTENNAIDE19[DNITLDIY VDAY
aUHLNINAaRILUU Split plot design & Main plot Wulssinnsiedns laun a@n Freeze dry
wagwiie Subplot Wuaiiaity 6 vila lawA U1 Waennalteney wWasnugiie aglad Wldwin waglna
annlaeldie Freeze dry anfiunislneuisegeisunazsiniegisay 300 nfuldATnunseNeIns
= ) ) : < Y o | a [y o 1 ¥ LY I Q{' [ [ I a
Wevudududng udhluldinies Freeze dry Ui 3 1u audiegnauwi Undegeiuislainugieda
Weaneged 95% lusns1d@Iu UMLNWAS : USunaeaneged winnu 1 : 4 TuraaumiUsdwegniuay 1
a3 ulingaumgivies Wieasuiivue 7 Ju 1f19g1901n509928R1919019UT 2 FU Lilauenazneu
= < Y 1 a Y v 2 < P~ ° | A A A a a
wazlAwiivean umegsinsadlatuvinuiiintivasiuliludidu -20° o diunznauiivivioduiesa
weaneeea 95% USuraiiAudnasuiedanng laiu1f19g19 AN 2 ATINNSINAL 31 nEULILIEN
LASOIVYULIIBINAIGITOU 6000 s0URDUIT Wil 20 Wil Wdulanldlussmedinazareeendie
d' ) 96’ £% av v =3 Y @ ° 5 o o av v
\A38Y rotary vacuum evaporator Feiniinarsilawaziulilugidu -20° ¢ anduiharsadailaun
w3sulwla210 Uty 500,000 ppm lasazatvluleSanoanaged 95% lusnindiuans 1 nsuse
weaneged 1 ua. analaglinyainuis andunislasifmegrsivunazsinldnTounisus ms e
O @ & Y o Y o | Y o w oA v Y I a I
wuludiuane uarluamnuenuu 3 Ju AuAI98 19T UFegLILA NIl aloanagea 95%
Tugnsdiu drndnudis : Usunaweaneges wndu 1 : 4 luviauniUadwgniuas 1 asunulin
gauuives Weasuimua 7 JuiMieg19uNTewigRIvIIuImILT 2 YU iielennznaulasiAyivean
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95% USsnauiiiudnadufioataeudniieseiilin 2 astnruiy anduihadiedomsumies
fimE150U 6000 seUREUNT Wy 20 urd Yrdrulafilalussimesvinazatseendienies rotary
vacuum evaporator Fsthwiinansiils uasfulilugifu -20° 1 anthuhansatailduuedeliia
WU 500,000 ppm lawazanglulesaneansged 95% ludnsndiuals 1 nsudeloanagea 1 ua.
7.2.2 mﬁnmaamlnawﬁmwsuaamiaﬁ'wa'msianﬁim%zy,%aué’uim%aiﬂ Colletotrichum
gloeosporioides C. capsici wag C. musae

npgeuUsEansamussansataneusenisialyvenduledosdieds Paper disc w3pnems
/Aeaide PDA waz spore suspension fiiaududu 10 ¢ aled/ua. luviauin 250 ua. Iiisnsnau
yaudie : PDA 1 : 9 welhidfumewnsasmumsieniuay 10 uafidlilvemsuds 1Elingaans
ataveruiildaniivudazviinvenasuunszaunseaues 4 (uiaduruguEnans 5 ua. fiEunngs
Fouda) Usnw 20 Tulasdns daunssudBamunuau (negative control) M4edauoanesed 95% uaz
n33ABAIUANLIN (positive control) 14 0.05% Bunendaneaunuansada WowsildunAuduwsy
NIZATBNTOIINNAIVUDINIS ﬁmﬁaﬁqmmﬁﬁaamu 24 . mmwaimaau’%nmé’uga (inhibition or
clear zone) MAnTuIBUTBUUNTTABAILANUINLAZAY YALRBEIN 5
7.3 msnadauUssansnmvasansaialunisiusinsiinlsaueuunsaluduunaizaiauzaznauas
néreviantgnitia

FINBANUNITNAFDILUYU Randomized Complete Block Design (RCB) ﬁwmimmam%ﬂ 2 ﬂ%’jﬂ 1ag
Tsuiuadwesnimaaesfiu Block dwiuuzhuazazasne Ussneude 5 nssuds 10 41

N5 1 1h (ypAruAuay 1)

N3IART 2 20% woanosed (YAMUANAU 2)

n35E7 3 0.05% TUsARDT W (YAAIUANUIN)

n551359 4 50,000 ppr Tna

n351357 5 50,000 pprm ViUTY

dmSundrevenUsznousie 7 nssuda 15 o
nsTUIRT 1 1h (yaAIuANaY 1)
N35457 2 20% usaNesed (YPAIUANAY 2)
N3IE 3 0.05% TUsRRDTI (YAAIUANLIN)
n35U3a71 4 50,000 ppm LTy
n5533391 5 40,000 ppm lwa
n551337 6 30,000 ppm lna

n5533391 7 20,000 ppm lwa
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n. Maass awsdadesiuuane 10 ¢ aved/fiading asuna 1 Fudeinieualss vudelud
Fuunu 24 Flusfigungiivies
v, Vunadedudedn 1 faduns nedufuitidenty 7 Yuruadushaudnans 5 fadiuns
vuunatmdelufituutu 24 $Alusdlgamaiivies fensuriuuaientuiusen
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PNUULINIMITBaITanneIUTazaIsluloanogea 20 % ANUTNTUAINATINIBTNAY 1
fiaddns Yaeliuwiauardmimadnasmilsuiun 1 faddns Yaesliuiuannuineindaunad
aamaiiies Tuiinesidudnsiinlsawazinduniaudnansunansaiag ugazne Woduil 5 uas 7 A
WNUShY Lagndeneuidie7 Jumdanusnw
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o a IS 1 M Y o 49’ [ I ¢ @ (3 a § @ 13
antiunsmilou 7.3 uwaliildvinnisugnide dnauninasiadalesidudnisiinlsn wWesidud
Msgede Anuwdnile Ysunansaiilasnsvld (TA) Ysunameswdsfiazanedila (T5S) Inniuduazd
U32naumsA1ANadng (LX) Aduny/ilien (@%) uaza1d@many/uitdu (o¥)
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dwiinrewfudne
- e agneedes Chatilon force gauge Ju 10 LBF AMETEK Useweanigewsni 19
WEAsY nasuLNaan 2 fadwns Tnetausnani nans waziinena Afierulaivniaeimdu dasu
- Banansadilansvld (TA) thihduwalsnvinaslamsm fu 0.1N NaOH saeSadilaidiu %
NIAFHIN

USinaunse = _endilaasvld x 0.3202

USuaudiegng
- Usinamwendeftazanethld Tnensueninduainualiauuaios Diital
Refractometer Vo Atago u 10 PAL Uszimadiu Aiieruldtimieiaidu ssmuind
- YSnadenfiug dindunalsinviinslamsnsu 2, 6 dicholoraindophenol wag NaHCO;

eIy Inniud/100 Hadans

USunafimiud = aflawwsnle x100
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8.1 usnifemanvglsauauunsalud

C. gloeosporioide §nvarlaladvendasivuomsiiae Wulgdvmenmi dmdy suia
thananuim adangulafifieddu ladifosuimanszuen wadifela 1483 (Figure 1 uay 2)

C. capsici anwaglalaiiveaiosiuuewnsiiaie wWulediinamiauis aienguladipedm

¥
Y A o

i wazaslassadednyazasgrmnusen@e Sinnam Juediulaiiine ladinegusalaauuide)
Wizduns Uansunauy waaineala Ludld (Figure 3)

C. musae dnvagleladveadouuemsiinie uleduntan yWindes adnngulaiide ddu
laflifguse sulvfansenssuenviwineuu waddiedla 1ilid (Fisure 4)
8.2 WVUANINUANYNINLALLADNUTLNNADENTNUZFUBAENAFDUUTLANSNINVRIATANANYIU
1 a 173 ay
Aansaseyvaduleyas
8.2.1. M BUANINAANININAZLABNUTSENNADENTIANS FN
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v aa o 1

. YRAASANANLANLAIN WUINASATATNIANEAINWAD U1 twa wWasnnalrevey Wasnuzulg

nglaf salvvin Tasfiugnnveanissudaganiinssuisaiuauesaiitoddgymnadn asatadngn
aunsaduda C gloeosporioides U84 Urayne Lazuzily way C. musae V84na18 (Table 1 2 uay
Figure 5 6 7) msafinansadedl I§annisafafivan deldailunsszve wweanesedoonuiu 7 s
arldansatanetu fedudalfuasussnniedns mnanduniaiieansroznainisssmeien
weanegeasen lnule1iieg19anly freeze dry wagmINLie N9 freeze dry axldiian 3 Tu deg19ds
wianaznSouaninluadn widedeveinis freeze dry fedldlniinunnnszdonlauesumziados
freeze dry ¥iau @wisainusie Tdiednsanluainuan 3 Ju Anseuanin

2. Wirugulseandnnvesasanailanaindiognsdn freeze dry LagF0E1ILAIRONTTLATEY

>
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03 C. gloeosporioides 9z IMaE C. musae VBINAIYNDU WUINE1TAAANN freeze dry Loz



MNuwe FUseansamwingu Tunisdugs C gloeosporioides Tngiliduriaugnalavain1sduguviniu

16.39 wag 14.50 . (Table 3) @UUSLANTNNVDIATANARDNITLAIYVOI C. musae NWUIAITANAIN

'
a a o

freeze dry fiUszAnSamanTign sesasufe Mumnuiks ansafnaniivaniuszaninmeign Taed
Gurgudnaneesn1ssuduiiiy 19.6 17.61 uay 12.35 uu. aud iy (Table 4) fatfun1mmnassnd
sioqll Sudoniogrsannisnnuis uenaniinanan (yvield) vesansatameruansegrauisldannnia
fFregaan wu lwa duaSeuaindiegrminuisldnandn 1.93% vusfiesenandiessanlinanin
0.46 % (Table 5)
8.2.2 ﬂ']i‘VIﬂaE)U‘UiS?WI%ﬂTW‘UENﬁﬁiﬁﬁﬂ%&l’]ﬂﬁiﬂﬂﬁitﬂ%i}l’ﬂmLﬁﬂi&lt‘ﬁﬂi’] Colletotrichum
gloeosporioides C. capsici wag C. musae 114&1’1141,2'%1&1\11,%8

WuIansafaneIuan 91 na wagriudy fAnnududy 5000 10,000 wag 50,000 ppm
mmaamuqm%a C. gloeosporioides C. capsici waz C. musae Tuaruasadsldd Tnsansiiniy
it 50,000 ppm fidurnAusnaravesN1sSuSsgean (Table 6) donndesiumenuues 1) Iouasdy
Q59A (2548) wutansadavnlnadt 1,000 ppm 5U§x‘1ﬂﬁﬁ%ilﬂﬂiﬁﬁ‘ll@x‘1 C. gloeosporioides 1A
56.33% 2) gAnsuazany (2549) wuiansateme1udileainds uaglwaruidudu 10,000 ppm lénad
Tunns E"J*Uéjdmi 1383 C. gloeosporioides C. capsici wag Pytium aphanidermatum 3) NMUALAY
Sladnwal (2547) wuiansatnainlna 40,000 fadnsusiedns anunsadudaie P asparagi 19 45.23%
wazannsadudaude C gloeosporioides 1§ 56.79% 4) F5uagiadiun (2553) $189MU31@15@0ANLNAIN
Twa wazaiiutuilaiadetiindunazienueaiinnuidudy 500 1,000 2,000 uaz 4,000 ppm @1173a
JudsmsiaSaueadule Colletotrichum spp. lavnANuuty 5) aivsiuazany (2558) 11ansannain
ns¥ANY YU ez ﬁqﬁagﬁlugﬂmiaﬁwmuLLazﬁ'}ﬁummzma umageulsransamlunmsdiudanns
LR]%ELJJSUENL%’UIEJGUENTWEMLﬂ@Iiﬂﬁ%ﬂﬁﬂLﬁUL?\IEJ’J C. capsici C.gloeosporioides Dothiorella sp. L.
theobromae Pestalotiopsis sp. Wa¥ P. aphanidermatum 1a835 poisoned food technique ta
wuansatamenuiiusansnmdneudedinnundudy 10,000 ppm @uiisunenssmeiiusyans am
Faauiiaududu 1,000 ppm miaﬁ'@mﬂﬁ%aaguvl,waﬁﬁwmwmaa‘uammé’ué’jﬂmm%zgtﬁuimam
WNauyntialunisveass laesudazwtindanulilunisnevausssisansainsieiu
8.3 nadauUszaNS AW vasarsatalunsduds msinlsaneuunsaluduunazsiag uzazne waz
n&reveuignida

1z1he nHanTsMAaesnUIn Inawazaiiuduiinnududu 50,000 ppm fivesdudnisiialse
wazidushguénanaunasnninsudsaiunu 1 1) uar AruRY 2 (20%usanesed) et1wiitaddamne
add fudl 7 veamsifuinwinssuisimdelnaiinisifalsn 26.33% wasiidusinguinatauna 22.04
13, uagnsaIsTmdeviiudulimaiolsn 32.81% duringudnataunal9.o6 w. iisuiiieuiunssuis
AIUAN 1 kae 2 An1siinlsa 43.63 uar 39.03% warilidurAudnisung 34.37 wag 25.07 uy. (Table 7

wag Figure 8) @oaAasdAy 1) 55Tl (2553) SseTnitiiazayan (2558) 151897131 @15a@NNINUILEY
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Twavilinisiinlsauunan3niiug CA365 uag TVRCT58 anatedaildeddgyniada 2) neude (2550)

nuitasananinainnududy 2% aunsaduginisiinlsnwauwnsaluauunansniugIuaile 26.95

= )

% \fiesanlnaflans zerumbone (Kishore and Dwivedi, 1991) @atJuUnIn sesquiterpene 3) Kishore
and Dwivedi (1991) nuinlwaanuisadestulsaivesudafiviiiAinain R solani 183 85.7% 4)

AfNa (2553 ) wuansanaalutdunsiazatslueniuea 20% N5eAuANULNTY 30,000 ppm @11158

a

annsiinlsAnaATe VN8Nl Tnenun1siinlsn 25% 5) a5unAkaEARSS (2553) S1841U

1%
1 1 [ 1 o

11 Fnuansainviudu 50 dadansdaul 20 Ansaeadulaszeeniunans1UNADIY 6 LU
Usvansamaruaulsagadiluaiuld sesasnmeaisannainlnausniainil nivuazysuise (2546)

FIBMUIINTANLAZLTLAATIIIReNUEE 105 warsaininanmivduwisaunsaan Uesidud

Ly

anudeeiiindudaiuidnladiafisudunssuiSauay drugifiaududu 5,000 ppm hadu

Y A

fiyivugdiFeanniududuasnde 4,000 ppm kag 3,000 ppm WuIIN15UgNITen183saLU el

o w

§ = & a ° J aa 1 a v aa J & 14 aa o
L‘UE]'iL“ZJ‘LW]ﬂ?iLﬂ@Iiﬂ@Wﬂ'ﬂ’]ﬂ'ﬁ'ﬁM’Jﬁﬂ’J‘UQNE]EJ’N@JUEJ?{'W‘IQJ/V]’NﬂGWLLG] ﬂ'ﬁUQﬂL“U@W]EI’JﬁVHLLNﬁ

WuraugNa1uNaliunna199 NN IIUITAIUANEE 1Tt A M19EEA (Table 8) WanIINYIA@1N50

aunulsalanmaldliiinuinwnausiussansamldavinuiiutuuazlna

urarne MNNANTIMARDINUI Inauazviuduiirududu 50,000 ppm Swedigusnsiinlse
LouunsAlLEINETe C gloeosporioides Wwag C. capsici G‘hﬂdwﬂiiﬁ%mmuaﬂwaﬁﬁaﬁwﬁ@maaﬁaLm'
ldanusamuaulsanmsiusamsizidiefinuinuaidoniyedsnia uil 7 vesnafuinu
wuiinssianenelwauazeiudy Sesiusmsiinlsaann C cloeosporioides 35.47% uaz 33.56%

MINEINU VeUzAnTIUITAIUAN 1 waz 2 Tesifunnisiinlin 62.47% uay 53.19% (Table 9 uaz

ad A v

. & & ~ L v oa s & ¢ a L.
Figure 9) wonand wonaNUnIIUIFNM A Inanaseiuty diesidudnisinlsnain C capsici
46.67% waz 40.71% aua1du vausfingsuddamiuay 1 was 2 Hesifudnisiinlsn 61.29% uas
72.14% (Table 10 wag Figure 10) 917iAududy 10,000 ppm inaulufiviuuzaznoanaiiy
WHTuae 5,000 ppm lanunsammuaulsala

o i ¢ & ad s 2 < a s | aa
NAIENBN IINNANITNARDINUTT N15aUsEeNnTsHTs diesidudnisiinlsarindl nssuls
aa a 14

AruANedNlited Ay n1eada lnenssudsininlelnaiaarududy 30,000 wag 20,000 ppm 3

Wosiudnisiinlsn 12.75 way 9.4% vauziingsuisniuny 1 uag 2 In15iinlsa 32.95% waz 26.2%

= ¥ ¥

(Table 11 wag Figure 11) @Wdviuna wuineluguiaududu 50,000 ppm tag wananuudu

o w

30,000 W&z 20,000 ppm ﬁLﬁum@uéﬂmwmﬂmﬁmLLmaeﬁ"miwﬂisﬁ%mimuﬂquasmﬁﬁamﬂfyjmaaa
Tnefidurguanalsunaindu 9.90 9.46 war9.53 uy. AudFUINETnTwITAIuAL 1 uay 2 3]
WuRgUgNauwNawiiu 13.42 uag 25.41 . (Table 11)

8.4. nadauUszAnsnmvssansafalunisfudenisialsauauunsaluauazgmuninuunanssing

Uzazne wazndlenal MusIINYIAIINWUaUan (Livanite)
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1 a

uzaheliWesidudanisiinlsrwaznisgadeunliunns1afuseninenssuds nssudsaivau 2 4
91 il a 1 aad a1

ANLUULLD AR ﬂiiﬂ')ﬁﬂ’J‘UﬂlI 1 uazviiudu 'ﬁ“mmu%am’mﬂiimaau LﬂE]‘U‘I/IﬂﬂﬁilISJ%‘ uAn

Y 9

v
aa

ﬂimmﬂs@mlmmwlmaq 8niu prochloraz nssuAETmdeviuty uarlnaivsinavewdasarstils

(%
= 1

G?’]ﬂ’)’]ﬂiiﬂ’)ﬁ@u ﬂiiiJ’JﬁVWﬁWJEJl‘Wﬁ%Jﬂ’J’]@JLL‘LJ‘L!L‘L!’EJ AAUY A1AIUEINLLAL] I’]ﬂLL@QW’]ﬂ’J’]ﬂiiM’]ﬁ@u

a o a o

Ardunaiuansiifididergomneidwaausavsaensgydediden nssuiinideaiutuiidung

o

wardlniedaaniingsuisou (Table 12)
Uzazna NUIUasEuAnITARlsAlTANLLANA1ITENI19NTTIAT NS aMINSITUTIRD1DDY

fidoransaindsnivaulsaldliunnaaiunssudSaiun 1 waz 2 danunmnuinlesidudinisgeyde

<

11 YSunauvaandeazatsinle Usuiunsaflamsnla Ysunadandud Ananuaing (L) wazed@mass (b)

=

Liunne1aneadifsendnanssuds widinusdulierenssudsinisielnalifniginiingsuisdunuudl

1
A

TedAgn19add uansilnaauisaveasnisgaydeanunuuileld wenaintinssudsnnisielnaied
° ! aaa = o a = a aa
LANNINTTNTRULER I ERRUN M AR IRt naaun savEaeNsaydedden (Table 13)
ﬂﬁ”awauwudmﬂﬂiiuﬁﬁiﬁﬁmslﬁmiiﬂ drununmnuInUsansaflawsnliuas Ui
INuFdaliunnm199usEnINNTIUID prochoraz AULTUTY 0.05% Wag muu%uwmmmwu

a

50,000 ppm umiqﬁyl,aaﬂ’]uawqm n37U3sAIUAN 2 fusinmureadefiaransilduazanuaing
ﬁwqmmzﬁmﬁumqﬁqm Iwafimnududu 40,000 uaz 30,000 ppm :ﬁﬂ'wmmLLﬁuLﬁaqmdmﬁﬁﬁgu
afiuduinaududu 50,000 ppm waz lwafinanududiu 40,000 ppm ﬁﬁh%lmﬁaaqqrrj’lﬂim‘i‘%ﬁu
(Table 14)

9. AjUNaNINAARILAUaLEUBMUE

[

nssuisnddnanimlunismvaulsateuuwnialuavasusiawasizaznons n1smmelnaiay

aiuduiimududu 50,000 ppm uaﬂmmfﬂiiu‘i%ﬁmﬁwiwammiaﬁuzaamﬁqﬁyjlﬁsmmLLﬁuLﬁfaLLag
#3917 ﬂiiﬂ%%ﬁﬁ@fﬂEJﬂ’]WiUﬂﬁﬂ’JUﬂiJIiﬂLLauLLVIﬁﬂIua‘UGQ N&evoude vEuTuRinLuTu 50,000
opm waz Tnafiauidudi 30,000 ppm way 20,000 ppm
10. nsinanudelulduseled
anunsauugthliinuasns/guszneumnaliiBunsdurluldle

11. AUBUAN

veveuAn u1aila Weudiyad uanderdnual egauns uaru1saIya3 wan fidae
UftRnuluiesufoinsuasedouduadul
12. L@N&E1581989
noudy due13d. 2550. MIUsedlinmavesansannaindiuaslnalunisaivaulsataunsalugves

Wan. YgyiilawUSans. InINeduinunseans
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Table 1 The first selection of the potential plants

Clear zone diameter (mm.)

Treatment C. gloeosporioides  C. gloeosporioides C. musae

(mango) (papaya) (banana)

95% ethanol of of Oe



0.05% Imazaril 53.55 a 29.70 a 23.16 a

arecanut peel 0f 0f Oe
galangal 14.20 c 16.26 b 16.25b
banana 13.40 cd 14.40 c 14.40 bc
mango 11.80 ed 13.45d 13.45 ¢
lemon grass 10.60 e 790 e 790d
papaya 0f 0f Oe
daikon 1040 e 830 e 8.30d
mustard 0f 0f Oe
turmeric 0f 0f Oe
arecanut pulp 0f of Oe
bengal root 17.80 b 15.35 bc 15.35 bc
cv 12.73 13.78 34.74
F-test *x *x *x

Table 2 The second selection of the potential plants

Clear zone diameter (mm.)

Treatment C. gloeosporioides C. gloeosporioides C. musae
(papaya) (mango) (banana)
95% ethanol 0.00 e 0.00 f 0.00 f

0.05% Imazaril 37.71 a 27.7 a 43.00 a
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galangal 18.30 b 20.00 bc 20.85 c
banana 18.35 b 0.00 f 23.40 bc
mango 10.45 d 14.55 d 13.80 d
lemon grass 13.35 ¢ 19.7 c 21.50 bc
daikon 9.80 d 9.0e 10.20 e
bengal root 17.60 b 2245 Db 24.10 b
papaya 0.00 e 0.00 f 0.00 f
grass 0.00 e 8.00 e 0.00 f
v 17.71 23.39 17.79
F-test *x *x *x

Table 3 Comparison of sample type preparation (fresh weight, freeze dry and dry weight) to

C. gloeosporioides of mango

Treatment Fresh weight Freeze dry Dry weight Average
control (95% alc) 0Om 0Om 0Om Oe
imazaril 1.30 Im 27.70 b 0.93 lm 997d
galangal 17.80 defg 22.50 cd 5.10 kl 15.13 ¢
banana peel 17.10 efg 14.20 ghi 36.30 a 22.53 a
mango peel 0m 15.00 fgh 24.40 bc 13.13 ¢
lemon grass 8.0 jk 19.90 cdef 15.30 fgh 14.40 c
daikon 4.80 klm 8.90 jk 12.00 hij 8.57d
bengal root 9.50 ijk 22.90 bc 22.00 cde 18.13 b
average 731b 16.39 a 14.50 a
sample type (S) **
plant kind (P) *

SXP *x
CV (sample type) 29.78
CV (plant kind) 31.35

Table 4 Comparison of sample type preparation (fresh weight, freeze dry and dry weight) to C.

musae of banana
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Plant kind Fresh weight Freeze dry Dry weight Average
control (95% alc.) 0k 0k 0k o0f
imazaril 23.16 cd 43.00 a 38.61 b 34.92 a
galangal 16.25 fg 20.85de 12.25 hi 16.45 ¢
banana peel 14.40 gh 23.40 cd 15.50 gh 17.67 ¢
mango peel 13.45 ghi 13.80 ¢h 14.70 ¢h 13.98 d
lemon grass 7.90 j 21.50 de 19.25 ef 16.45 c
daikon 8.30 ] 10.20 jj 14.95 ¢h 11.15 e
bengal root 15.35 ¢h 24.10 cd 25.60 c 21.63 b
average 12.35 ¢ 19.61 a 17.61 b
sample type (S) **
plant kind (P) **

SXP *x
CV (sample type) 24.06
CV (plant kind) 23.22

Table 5 Yield (%) of each plant kind from different sample types preparation

Treatment Fresh weight (%) Freeze dry (%) Dry weight (%)
galangal 0.98 0.86 2.14
banana peel 0.33 0.02 0.16
mango peel 1.59 2.04 1.32
lemon grass 0.94 1.64 2.35
daikon peel 1.22 4.87 1.2
bengal root peel 0.46 1.76 1.93
turmeric peel 1.66 1.7 1.83
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Table 6 Effect of plant extracts on inhibition (clear) zone of C. gloeosporioides C. capsici and

C. musae
Papaya Mango Banana
Treatment C. gloeosporioides C. capsici C. gloeosporioides C. musae

Day1 Day 2 Day 1 Day 2 Day 1 Day 2 Day 1 Day 2
negative control (95% alcohol) 0f Oe Og Oe 0f 0f Oe Oe
positive control (0.05% prochloraz) 56.28a 54.68a 4832a 549a 5124da 5062a 5286a 50.7a
5000 ppm galangal 74d 33d 122c¢ 104c 7d of Oe Oe
10000 ppm galangal 9.6cd 96bc 135c 131bc 7d 7.1d 59d 7.1d
50000 ppm galangal 146b 105bc 173b 166Db 9.4 c 89 c 83c 8¢
5000 ppm mango 0f Oe 0¢ Oe 0f 0f Oe Oe
10000 ppm mango of Oe 0¢ Oe of of Oe Oe
50000 ppm mango 0f Oe 54f 3.9 de 0f 0f Oe Oe
5000 ppm lemon grass 0f Oe 0¢ Oe of 0f Oe Oe
10000 ppm lemon grass of Oe 0g Oe of of Oe Oe
50000 ppm lemon grass 0f Oe 8e 4 de 0f of Oe Oe
5000 ppm bengal root 37e Oe 8.le Oe of 0f Oe Oe
10000 ppm bengal root 7.1d Oe 9.1de a4d of of Oe 7d
50000 ppm bengal root 11.5¢ 83c 109cd 118c 14 b 10.1b 99b 895b
5000 ppm tumeric 9.4 cd 8.8 ¢ 123 ¢ 123 ¢ l4e l4e Oe 79c
10000 ppm tumeric 9cd 8.4 c 116 c 11.6 c 7d 7.1d Oe 8.2c
50000 ppm tumeric 99 cd 8.8 c 126 c 124c 7.1d 7.7d Oe 92 b
v 24.45 18.49 18.84 31.49 14.69 14.95 18.26 3.98
F test *x *x *x *x *x *x *x *x

Table 7 Effect of plant extracts on wounded diameter and disease percentage of inoculated C.

gloeosporioides mango fruit

Day 5 Day 7
Treatment Wounded Sprayed Wounded Sprayed
Diameter (mm) (%) Diameter (mm) (%)

water (control 1) 14.23 ¢ 2331 c 34.37 ¢ 43.63 d
20% alcohol (control 2) 10.30 bc 16.75 b 25.07 b 39.03 cd
0.05% prochloraz 2.67 a 457 a 10.94 a 14.11 a
50,000ppm bengal root 8.17 ab 7.44 a 22.04 b 26.33 b
50,000ppm turmeric 9.00 bc 1336 b 19.96 ab 32.81 bc
cv 88.89 64.96 56.23 51.36




F test *x

*%

*%
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Table 8 Effect of plant extracts on wounded diameter and disease percentage of inoculated C.

gloeosporioides mango fruit

Day 5 Day 7
Treatment Wounded Sprayed Wounded Sprayed
Diameter (mm) (%) Diameter (mm) (%)
water (control 1) 12.45 bc 14.00 ¢ 21.25 abc 43.00 ¢
20% alcohol (control 2) 13.15 bc 15.36 ¢ 24.68 bc 37.00 c
0.05% prochloraz 395a 2.6a 10.73 a 1755 b
50,000 ppm bengal root 5.05 ab 0.90 a 12.88 ab 9.05a
50,000 ppm turmeric 2.88 a 0.65 a 9.35a 6.60 a
4,000 ppm galangal 13.68 bc 6.65 b 25.40 bc 1890 b
3,000 ppm galangal 1398 ¢ 4.05 ab 26.98 c 21.15b
cv 95.94 94.18 73.33 60.62
F-test *x *x * >

Table 9 Effect of plant extracts on wounded diameter and disease percentage of inoculated C.

¢loeosporioides papaya fruit

Day 5 Day 7
Treatment Wounded Sprayed Wounded Sprayed
Diameter (mm) (%) Diameter (mm) (%)

water (control 1) 329a 39.12 ¢ 6.25a 62.47
20% alcohol (control 2) 19.70 b 34.67 bc 26.58 b 53.19 ¢
0.05%prochloraz 0.00 a 0.21 a 0.00 a 247 a
50,000 ppm bengal root 312 a 2294 b 6.42 a 3547 b
50,000 ppm turmeric 19.986 b 2221b 27.88 b 3356 b
v 43.76 62.63 36.75 51.71

F test **

*%

*%

*%




Table 10 Effect of plant extracts on wounded diameter and disease percentage of inoculated

C. capsici papaya fruit

Day 5 Day 7
Treatment Wounded Sprayed Wounded Sprayed
Diameter (mm) (%) Diameter (mm) (%)
water (control 1) 12.87d 32.21 bc 1543 b 61.29 cd
20% alcohol (control 2) 1250d 41.07 c 16.27 b 72.14 d
0.05% prochloraz 0.00 a 329 a 0.00 a 19.50 a
50,000 ppm bengal root 4.63 b 30.71 bc 12.57 b 46.67 bc
50,000 ppm turmeric 8.50 c 2143 b 14.23 b 40.71 b
cv 24.78 75.66 34.49 47.89
F-test *x *x *x *x

Table 11 Effect of plant extracts on wounded diameter and disease percentage of inoculated

C. musae banana fruit at 7 days of storage

Day 7
Treatment
Wounded diameter (mm) Sprayed (%)
water (control 1) 13.42 ¢ 3295e
20% alcohol (control 2) 25.41d 26.2d
0.05% prochloraz 0.80 a 0.25a
50,000 ppm turmeric 990 b 24.6c d
40,000 ppm bengal root 10.66 bc 19.95 ¢
30,000 ppm bengal root 9.46 b 1275 b
20,000 ppm bengal root 9.53b 9.4b
cv 40.17 41.89

F-test ** *%




Table 12 Effect of plant extracts on disease percentage and quality of natural mango fruit
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Disease  Firmness ~ Wt.loss Vit.C TA TSS L* a* b*
Treatment (mg/
(%) (N) (%) (%) (%)
100 ml)
water (control 1) 0.0 723 b 1413a 3422a 0.058ab 1494ab 6221b 633a 37.68d
20%alcohol (control 2) 0.3 8.58 a 1454a 27.75b 0.061 a 1558a 6157b 593a  36.39d
0.05% prochoraz 0.0 7.71b 14.17a 26.01bc 0.042b 1556a 64.78a 751a 40.82c
50,000 ppm turmeric 0.0 7.56 b 1453a 29.71ab 0.058 ab 13.50 c 59.77c 1121b 55.13a
50,000 ppm bengalroot 1.1 6.24 c 14.10a 2197c 0.070a 14.14bc 5980c 74la 51.72b
cv -1 11.43 11.44 13.65 2291 4.25 2.37 31.42 4.33
F test 1 *% ns *% * *% % *% %
! Statistics was not analyzed:
Table 13 Effect of plant extracts on disease percentage and quality of natural papaya fruit
Disease  Firmness  Wt.loss Vit.C TA TSS L* a¥ b*
Treatment (mg/
(%) (N) (%) (%) (%)
100 ml)
water (control 1) 16.6 7.07b 9a 57.54a 0.07a 10.08a 5793a 22.88b 47.29 a
20% alcohol (control 2) 9.2 774 b 0.13a 48.77a 0.06a 9.68a 5562a 214b 45.87 a
0.05% prochoraz 0 9.40 ab 0.09a 43.62a 0.05a 9.3da 5752a 16.03b 46.46 a
50,000 ppm turmeric 10.0 711b 0.08a 49.77a 0.07a 10.86a 57.81a 20.26b 49.02 a
50,000 ppm bengalroot 4.6 12.25a 0.06a 40.31a 0.07a 9.76a 57.16a 82la 50.56 a
cv -1 26.18 a5 24.9 24.5 10.81 7.18 32.27 13.25
F test -1 ** ns ns ns ns ns ** ns

! Statistics was not analyzed'



Table 14 Effect of plant extracts on disease percentage and quality of natural banana fruit
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Disease  Firmness  Wt.loss Vit.C TA TSS L* a* b*
Treatment me/
(%) (N) (%) (%) (%)
100 ml)

water (control 1) 0 9.0b c 1486 bc  9.75a 0.13a 2442a 6380a 543a 34.09 ¢
20%alcohol (control 2) 0 4.63d 15.06 bc 9.43 a 0.10a 2290b 5476b 7.40b 29.20 d
0.05%prochloraz 0 8.34 c 13.02 a 1041a 014a 2492a 65.20 a 53a 3331 c
50,000 ppm tuneric 0 746 cd 1390ab  934a 0.14a 2352ab 6228a 6.32a 39.80 a
40,000 ppm bengal root 0 1516a 1505cd 1041a 0.13a 2422ab 6205a 578a 38.01 ab
30,000 ppm bengal root 0 1219ab 1524 cd 984a 01da 2456a 6315a 523a 34.84 bc
20,000 ppm bengal root 0 9.8 bc 15.43 ¢ 10.16a 0.15a 2496a 61.83a 557a 36.19 bc
v -1 39.25 10.28 11.35 25.63 4.06 7.27 19.06 9.38

F test 1 *% *% ns ns * *% *% *%

! Statistics was not analyzed'

Figure 1 Colony (A) conidiophores (B) and conidia (C) of C. gloeosporioides of mango fruit



Figure 5 Effect of plant extracts on inhibition zone of C. gloeosporioides of mango fruit
(T1=control 95%alcohol, T2=0.05% Imazaril, T3= galangal, T4= banana peel, T5= mango peel,
T6=lemon grass, T7= daikon, T8= bengal root, T9= papaya peel, T10 =grass)
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Figure 6 Effect of plant extracts on inhibition zone of C. gloeosporioides of papaya fruit
(T1=control 95%alcohol, T2=0.05% Imazaril, T3= galangal, T4= banana peel, T5= mango peel,
T6=lemon grass, T7= daikon, T8= bengal root, T9= papaya peel, T10 =grass)

Figure 7 Effect of plant extracts on inhibition zone of C. musae of banana fruit (T1=control
95%alcohol, T2=0.05% Imazaril, T3= galangal, Td= banana peel, T5= mango peel, T6=lemon
grass, T7= daikon, T8= bengal root, T9= papaya peel, T10 =grass)
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Figure 8 Effect of plant extracts on inoculated C. gloeosporioides mango fruit (T1=water, T2=20%alcohol, T3 0.05% prochoraz, T4=50,000 ppm

bengal root and T5=50,000 ppm turmeric)
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Figure 9 Effect of plant extracts on inoculated C. gloeosporioides papaya fruit (T1=water, T2=20%alcohol, T3 0.05% prochoraz, T4=50,000 ppm

bengal root and T5=50,000 ppm turmeric)

Figure 10 Effect of plant extracts on inoculated C. capsici papaya fruit (T1=water, T2=20%alcohol, T3 0.05% prochoraz, T4=50,000 ppm bengal
root and T5=50,000 ppm turmeric)

¥4






Figure 11 Effect of plant extracts on inoculated C. musae banana fruit (T1=water, T2=20%alcohol, T3 =0.05% prochoraz, T4 =50,000 ppm
turmeric T5=40,000 ppm bengal root, T6=30,000 ppm bengal root and T7= 20,000 ppm bengal root)

26

€c



