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The study on efficiency of Acorus calamus L. exiract against fruit rot
fungi isolated from lychee
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Abstract

This research was to study the effect of Acorus calamus L. (Sweet flag) extract on the mycelial
growth inhibition of 21 strains of fruit rot fungi. Among these, é were reference strains and 15 were strains
isolated from lychee fruit peels. The isolation of fungal strains was performed by using tissue fransplanting
technique, proved fo cause fruit rot disease according to Koch’s Postulation method. The fungal strains
were classified using a molecular technique. The ability of A.calamus extract by 95% ethanol on the mycelial
growth inhibition was compared with commercial fungicide, carbendazim. The experiment was performed in

2 ways, on Potato Dextrose Agar (PDA) plates and on lychee fruit. The test on PDA plates was performed
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according fo Poisoned food technique. Various concentrations (10, 100, 1,000, 10,000, 20,000, and 30,000
ppm) of the extract were determined for antifungal activity on PDA. The result indicated that all fungal
strains were sensitive to A. calamus extract at the concentration of 10,000 ppm upward. The average
mycelial growth inhibition of the extract at 10,000 ppm was more than 80% whereas that of carbendazim at
1,000 ppm was 70.26%. The extract at 10,000 and 20,000 ppm were tested for the mycelial growth inhibition
on lychee friut. The lychee fruit were cleaned, sprayed with A.calamus extract, punched with the needle,
and inoculated with the tested fungi. All inoculated fruit were incubated in an appropriate condition for
7 days. The growth of the tested fungal mycelium were then observed. The result showed that the extract
delayed the mycelial growth of 15 strains on lychee fruit whereas carbendazim inhibited 21 strains. Therefore,

the A.calamus extract has a potential to be used to control fruit rot fungi in lychee fruit.

Madg : Tsawaldn, 813aie N, Litchi Chinensis
Keywords : Fruit rot, plant extract, Litchi Chinensis
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2. 78N197498 (Experimental)
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aud Audenl¥fiszsuanududu 10000, 20,000

WAz 30,000 ppm lunanaaaunall

Colletotrichum sp.

Curvularia sp.

Fusarium solani

amit 2 Talatlueatiesnelsanainaeiugansd@euuainis PDA wauatsainimuLnssiu

ANUALAUANN ) wazansfiufuasIANSIULANTY
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Lasiodiplodia sp.

Pestalotiopsis sp

Phoma sp.
PDA A.calamus A.calamus A.calamus A.calamus Carbendazim
(Control) 10 ppm 100 ppm 1,000 ppm 10,000 ppm 1,000 ppm

nmil 2 ¢ie) Talatlrewtesnalsanaiinanaiufingauuamis PDA wauansaindnuim
sEAUANUETLAUANG q wazansfiufuasIASIILANTY

msi 2 Sesarnisfiuiinisiasueadullosateiugadiuueamis PDA HauaNsaind ULzl
ANUdiLduANg g wazasfiufaansAG U T

p s ¢ .
MovuRI¥e3181984 ' fovazmsdudaimanigueaduludest + Andsuuuuiasgiu

VUBIMIT PDA NWE

msatamhfiszauanududu MTuaFN

10 ppm 100 ppm 1,000 ppm 10,000 ppm 1,000 ppm

Colletotrichum sp. 0.00+0.00 0.00+0.00 0.00£0.00 72.95+2.34 7.71+4.07
Curvularia sp. 6.13+1.28 11.72+5.41 31.61+0.97 88.07+0.30 18.14+3.03
Fusarium solani 0.00+0.00 10.52+0.83 0.00£0.00 83.37+1.21 88.10+0.00
Lasiodiplodia sp. 0.00+0.00 0.00+0.00 0.00£0.00 85.42+0.78 88.89+0.00
Pestalotiopsis sp. 7.41+4.73 13.77+3.92 11.62+1.25 88.96+0.27 88.89+0.00
Phoma sp. 0.00+0.00 0.00£0.00 0.00+0.00 68.32+1.92 78.53+£0.00
Yovaznsdudinmswigeuduledon 2264100  6.00£1.69 721:037  81.18:1.14 61.71:1.18

11 dl K | v v
ANRARBINTNAARY 4 ThlunmazAududy
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332 N19INAAaULTZANTNINURIANT
aﬁm’huﬁjﬁﬂumaﬁué’qmwﬁmLﬁu‘[mmmﬁ?amda
TsAnathLLa N EaansaiainuTh ez
AMUIALAY 10,000, 20,000, LAY 30,000 ppm Ll
27119 PDA mmmé’ué’qmivﬁnﬂmLé‘uiﬂl,%mqﬁa

'

I‘iﬂmal,ﬁ’]?:u%‘ﬁLmﬂ‘lﬁ@mﬁ?mmmﬁmmﬂﬁuq
ﬁ%aﬂa:mﬁé’ué«miw?mmmLﬁuiamq?ai’n,a?alﬂ
82.83, 84.81 UAY 85.49 ANUAAL ﬁﬂhquiﬁug’qag
sxihddeas 65.32 — 8940 luanuziansdiiians
AdunanTisy fuanudiudiu 1,000 ppm Seeas
miﬁuﬁy'qmiw?mﬂmLéfu‘l,alf‘?}/m’n,a?;ﬂ 7026 T
miﬁuﬁy'mgjimdfm%aﬂaz 550 — 89.15 (A5
3) L%ﬂi’]ﬁmuﬁiam%mum?ﬁﬂui:ﬁuqq loun After-
naria alternata (MH 5), Colletotrichum sp. (mﬂﬁué
87984), Setosphaeria rostrata (MK 8) Laz Curvularia sp.
GRENIT RGN T¥aeaznnsdiudasiniies 5.50, 7.71,
15.34 Uaz 18.14 ANUAIAL ADAAADIALTIENIULDT

WeLTINY ANMTINA UAZANIY (2553) UAT DIgNNE

a PN & | & v
UIAA UATANY (2553) NwuLTasnalsANTAILNIY
ASLUANTUIUTTALAY (> 500 ppm) ANFIILANEY
Lﬂumi‘lundmuu?ﬁﬁm‘isﬁa NUBNswananIsas19
TUsau Tubulin nreludiiedsaundidinsn @ale
a QI v o I =
Wansilaeuudamieiugnesy  lusuvuisuesiu
Beta-tubulin azfiualianmunsaaztluaaalilsmu
wasuwilagly

VI S
NIAALTRTIANNANT (14) waz (15)

dqll <|X a v ! V) [
LIRAUAANITAUNIUADANT LRI

NANNTNAZDLILILALINN 2 B AR LA
miﬂﬁmﬂﬂu‘ﬁ’]ﬁﬂazﬁm%mw'luﬂf]aﬁué'qmim?n;
soaiins Pezdumudiudu 10000 ppm  (Tusulyl
Fafu  ieAnmANdLd Uz aLTeansane
Tunsthlldau Fudenl¥ansadadmuniss s
ALY 2 93AU 1ALN 10,000 UAZ 20,000 ppm
WSeuieufuansdudaiasmsiuuandy luns
mmaaumaﬁu&qm?m?mLﬁu‘immﬁyamﬁaimmﬁ

WUNLUNAAUR

M99N 3 Feraznsfiudanisiasyueadulomnsuuamig PDA waua1sainl sz AuANuEdudunng g

waza"9LSIAIRsIANSILIUANTL

o o4&
ﬁ1ﬂwuﬁl"ﬁﬂ§1

E ¥ '
" $ovazmsdudimsnsguouduleres + Andsuuunasgiu

UUDIM1T PDA NINEY

asasainhiiszauamududy MUy

10,000 ppm 20,000 ppm 30,000 ppm 1,000 ppm

Colletotrichum sp. 72.95+2.34 87.50£0.29 86.78+0.48 7.7154.07
Curvalariasp. 88.07+0.30 88.48+0.16 87.94:008  18.14£3.03
Fusarium solan 83.3741.21 86.260.92 88.00£0.34  88.10£0.00
Lasiodiplodia sp. 85.42+0.78 88.81£0.45 89.19:0.16  88.89£0.00
Pestalotiopsis sp. 88.96+0.27 88.9640.32 88541032  88.8940.00
Phoma sp. 68.3241.92 78.490.25 7877+070  7853+0.00
MK1 (Diaporthe phaseolorur) 88.87+0.08 89.25+0.08 89.30:0.14  88.90£0.19
85.93+0.23 87.47+0.61 89.01+0.23 88.73+0.09

MK 2 (Lasiodiplodia pseudotheobromae)
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AN 3 (D) Sapaznisdiuganisiasyuaadulaidasuuenmis POA nauatsanauitistAuAMudndy

A9 warasfiufaiasImSiuUATY

o ¢4
ﬁ1ﬂwu§lﬂfﬂi’]

v ¥ '
" $osazmsdudimsnsguoudulores + Anllsaunasgiu

101115 PDA NINEY

asasatnhiiszauanududy MUy

10,000 ppm 20,000 ppm 30,000 ppm 1,000 ppm
MK 6 (Cochliobolus geniculatus)

84.54+0.13 83.95+0.60 85.67+0.12 47.34+6.30
(Curvularia geniculata)
MK 7 (Fusarium sp.) 73.36+0.59 75.84+0.32 75.840.56 77.00£0.40
MK 8 (Setosphaeria rostrata) 85.180.05 86.32£0.16 86.67£0.24  1534:1.37
MK 9 (Pestalotiopsis virgatule) 87.260.34 87.25:0.08 87426039 88.52£0.06
MK 11 (Lasiodiplodia 85.74+0.27 88.020.58 88.96+0.32 89.15£0.10
pseudotheobromae)
MK 12 (Nigrospora oryzae) 89.310.04 89.02+0.04 89.07:032  89.04:0.27
MK 13 (Lasiodiplodia 86.20£0.56 87.89+0.33 88.93£0.22 89.1540.15
pseudotheobromae)
MH 2 (Colletotrichum gloeosporioides) 88.10£0.22 88.240.25 88.69£0.18  86.670.61
MH 5 (Alternaria alternata) 65.32+2.15 67.31£0.44 69.39+0.37 5.50+3.04
MH 6 (Fusarium solan) 71.9740.36 71.08+1.01 75.82+0.61 77.84%0.33
MH 7 (Nigrospora sp.) 89.40+0.09 89.15+0.17 89.36:0.04  88.88:0.06
MH 8 (Aspergillus carbonarius) 87.15£0.27 87.310.28 87.82¢0.13  88.72:0.23
MH 13 (Phoma sp.) 83.960.57 84.35:0.22 84.01:0.16  84.35:0.16

82.83+0.61 84.81+0.36 85.49+0.29 70.26+0.97

y )
fovazmsdudamsnsavouduloies

11 < K | v v
ANLRAEIBININAARY 4 TrluumazAnudLdy

4. Maneanulsz@nsninaisanainuinlu
nefiufinsisRLlare s NalsANAINLIUNARLA

ansanaMuL N9zAuANULdL 10,000, uay
20,000 ppm  ANUN9NILIINIAT Y URARINLUNE
Qy QI Y o o o (= Qy o Y a
aualaduau 15 anesiug (Jwaesianaiugenas
o % 12 4” QI Vv -~
U 5 angiug uaziasniiuaninainildan
HARUATIWIU 10 @neiug el ansaindnuiin
syAUAMULILTY 10,000 LAz 20,000 ppm @11190
oy - X C o v o
fiufsnnaasyaaans i lusziulndipeeiu Tuune

QI |8 a dl (% Vv Vv =
NANTILUANTUNTEALAINULLNUYL 1,000 ppm U

ﬂiz?m%mw“lumaﬁué'qm?LfﬁtysumL?J"mmﬂmﬂﬁuﬁ
IME‘W‘LIﬂﬁ?L’ﬁE]&I‘]J@dLﬁueLﬂL‘lq}l@‘i’]ﬁ’aﬁlﬂ’j’]M?‘ﬂLﬁﬂﬁu
AS9MA (P97 ) mm&;ﬁmmﬁmﬁué’m’m@?m
soaduledasuuens PDA lEAnnnsdudanns
m?tymau%amuuma?:u% 219NN INANTANALNT
a@ﬂqm?ﬁ(l,l,uué*uﬁa ?bqﬁuézqnniLa?mgLauimmaqﬁi”a'm
vnuiduialaemss  nenagerluanumzidods
1¥uad luanziinsnageuiunaau’  iitadeill
awsnauAula nandAe NAAUA TUNMAREY

< NI i dJ Vv °
Lﬂ‘]_ILﬂﬂ’)‘]]']\‘I‘]Jﬁ’]EIQQ TINLNITLUINIAE VDRIV UL
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TR hnihnarlfiRansuiieuseadasuddduna
aua Lﬁlaama:mm:auﬁﬂﬁﬁamﬁmﬂﬁ an9anin
finuageLan =B nundenin adddannsndid
ﬂww??tysnml,%@mﬁagﬁumaﬁ daansiiudaaias
ANSILUANTY %ﬁLﬂumiﬂmﬁ’uﬁﬁmL%?'amﬂjﬁmam%m
(systemic fungicide) 3\1gﬂam?ﬁuﬁﬂﬂ"[ulﬁalﬁlaﬁm
LLazmmmﬁué’qnm@?mﬂmL%@ﬁ?ﬁda‘iimmatﬁﬂﬁ
(16) 1umm:‘ﬁ'aﬂiaﬁmdmﬁm@ﬂqwéuwﬁutT'a N9
ansanninuinazdisanniafalsafiiiaannitam

yritals Wi ldanunseannisnalsalanaun

INNUINEUBY Rattanakreetakul WAZANE (2003)
IEnpaautlszanininansadaieniuoauesiiutin
fazsumnudiudu 2,500 ppm Tuﬂwmuauﬁyam
Tsauauunsaluauzig Inennsquindauiy wudn
Lﬁﬂmmﬁauﬁumam::h\iﬁa@ﬂmasluqqmaﬁmi
szunvadlsaluguusaun ansarmANIULANL90
linuaunisszunueddsanainta ueiiianmany
ﬁumamﬁwﬁaaﬂmauaﬂq@ma ansannaz luanunsn

AuAuNaialeals Weguiunisldansial (17)

A9 4 nefiufanisiatyaeadulatenalsanaiilgnuunaduannumiaatsaininunissiu

ANUdLdUANg g wazasfiufaansIAF U T

o o &
TYNUFTDI

2 = 3 £ 2 A4
mimimumauﬁuimﬁmimuwaauﬁmwuﬂaﬂ

L2
MIanANUINTEAUANNTUTY

MFIUUATY

10,000 ppm 20,000 ppm 1,000 ppm

Colletotrichum sp. ++ + +
Curvularia sp. + 4+ +
Fusarium solani + ++ +
Lasiodiplodia sp. +++ ++ -
Pestalotiopsis sp. ++ + +
Phoma sp. ++ 4+ +
MK1 (Diaporthe phaseolorum) ++ + +
MK 2 (Lasiodiplodia pseudotheobromae) +++ +++ -
MK 6 (Cochliobolus geniculatus) + + +
(Curvularia geniculata)

MK 7 (Fusarium sp.) ++ + +
MK 8 (Setosphaeria rostrata) +++ +++ ++
MK 9 (Pestalotiopsis virgatula) + ++ +
MK 11 (Lasiodiplodia pseudotheobromae) +4++ +++ +
MK 12 (Nigrospora oryzae) + + -
MK 13 (Lasiodiplodia pseudotheobromae) +++ +++ ++
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A9 4 ey nnefiudinnsiasguesdulatiasnelsananinilgnuunaauainuitasainiuing

srauANUILdUANG q wazasfifaAnsIANTLILAN T

o ¢4
TYNUGLYDI

2 a 9 E 2 dd .y
ﬂ15lﬁ]5’0{]1EUﬂ\uﬁucl,mﬁ]fﬂ51Uuwaauﬂ1’]wuﬂ?ﬂ

L 24 .
myanaNNsEaUANUTNTY

s a
ANTIUUATTY

10,000 ppm 20,000 ppm 1,000 ppm
MH 2 (Colletotrichum gloeosporioides) ++ ++ +
MH 5 (Alternaria alternata) ++ ++ T+
MH 6 (Fusarium solani) ++ ++ T4
MH 7 (Nigrospora sp.) ++ ++ 4+
MH 8 (Aspergillus carbonarius) +++ +++ ++
MH 13 (Phoma sp.) ++ ++ T4

2 I a ﬁy a v dy v ! dJ a v dy I a 4J
- »LJJWUT]’W?LW?I]Q?I@JL‘]J@?’L + W'Llﬂ’]il,’“)iﬂ,lﬂ.laﬂl,ﬁusl,ﬂLﬂ]@iﬁu@ﬂﬂﬁﬂﬂiﬂwﬂ, ++ WUﬁ’Wi‘L‘ﬁﬂﬁJﬂ\?LﬁﬁlﬂL‘H@i‘WL'Vl'mi_lﬂi\mﬁ,

+++ nunsasyreaduladiesAsauAquvivaa

4. aa;ﬂ (Conclusion)
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LﬁmmnLﬂﬁ%‘ﬂﬁiﬁﬂaamﬁw{aqmmw 1NNIIN"T
Tansiadl Tusudded 18 Anwntlszansninans
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TepuauiluauAT L 21 anewug Fudnsnans
TUFENBIIIUIU 6 aeiug wazAnuenainiden
HARUATILAL 15 aneiug nsmeaeuliAtiunis
Tu 2 guluuy 1oun NNENAADLILLANLINZ T Las
MEMAARLLILEGRLUA  Hannanagetluanmzita
TneaUANSafAlLa WS PDA WLANANsaTARe: AL
Anudduaus 10,000 ppm {uaull atunen
fuffannsiasyuaaiinsn 14 21 aneiiug adlunis
VPAOLULHARLA  Widansatainuiauidudy
20,000 — 30,000 ppm ANUNINUZABNITLATYUDY
doald 15 aneiug Fathu Aetiauduldlunng
ﬂa:qﬂﬁslﬁ?mﬁaﬁmfimﬁqé’guﬁﬁ%miﬁluG] Ly N9
ﬁjuel,uﬁﬁau Vdensiadeuin ieliiulszAnanm

luntsdasdunisiundsuazinaignisifiuinem

Q/dQ‘ '&, a a | v a
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G| U < aa | o v
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