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Abstract :

There are three main diseases of dragon fruits in Thailand namely anthracnose, fruit rot
and brown spot or stem canker. Colletotrichum gloeosporioides and C. truncatum are the
causal agents of anthracnose, which found to infect stems and fruits. Bipolaris cactivora is the
causal agent of fruit rot disease, which caused damage to stems and fruits. Neoscytalidium
dimidiatum, the causal agent of brown spot or stem canker, is the most important plant
pathogenic fungus of dragon fruits and it caused the severe damage to dragon fruit production.

The first trial experiments were conducted to determine the efficiency of fungicides to
control of brown spot or stem canker disease in 2012. The experimental sites were set on
dragon fruit plantations located in Tha Mai and Makham district, Chantaburi province. After
applied fungicides at 15 days interval for four times, it was found that procloraz presented the
best results. The percentage of disease severity was 50.00 for Tha Mai site and 20.12 for
Makham site whereas the percentage of disease incidence of the control treatment was 80.54

and 60.96 respectively.



The second trial experiments were conducted to determine the efficiency of additional
fungicides in 2013. The experimental sites were set on dragon fruit plantations located in Tha
Mai and Na Yai Am district, Chantaburi province. Azoxystrobin + difenoconazole, prochoraz,
benomyl, carbendazim, azoxystrobin and mancozeb were applied on dragon fruit plants at 7
days interval for four times and at 15 days interval for two times. After applied with
azoxystrobin +difenoconazole, prochoraz, benomyl, carbendazim, azoxystrobin and mancozeb
on dragon fruit at Tha Mai site, it was found that Azoxystrobin + difenoconazole presented the
best results. The percentage of disease severity was 32.32 and the percentage of disease
severity of prochoraz, mancozeb, carbendazim, azoxystrobin and benomyl were 33.50, 38.55,
46.00 and 48.36 respectively. At Na Yai Am site, plochoraz showed the best result, which found
0.48 % of disease severity. The percentage of disease severity of azoxystrobin+difenoconazole,
carbendazim, benomyl, azoxystrobin and mancozeb treatments were 0.92, 1.75, 1.93, 2.65 and
3.33 respectively.

The first trial experiments were conducted to determine the efficiency of fungicides to
control of fruit rot disease in 2014-2015 on dragon fruit plantations located at Na Yai Am district,
Chantaburi province. In 2014, the azoxystrobin+difenoconazole treatment showed the best
result with 60.56 % of disease severity after applied for seven times. The disease severity of
propiconazole+difenoconazole, mancozeb and procloraz treatments were 61.88, 64.09 and
64.14, respectively. In 2015 the azoxystrobin + difenoconazole treatment also showed the best
result of Na Yai Am site with 18.08 % of disease incidence. The disease incidence of
propiconazole+difenoconazole, mancozeb and procloraz were 28.20, 30.40 and 32.86,
respectively.

In this study was concluded that after harvesting and pruning dragon fruit, copper
oxychloride should be applied at 7 days interval for two times following with
azoxystrobin+difenoconazole or propiconazole +difenoconazole or procloraz switching with
mancozeb every seven days in order to control brown spot or stem canker disease of dragon

fruit and at inflorescence stage, fungicides were applied again at 7 interval for three time.
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~JunndayaanINeINALALAN INLINRBNTENINALTUNITNAGEY

LauAzaaui
180 Budu - dugn
\WaunanAw 2554 - lauiuggu 2558
#aui - AUNWATNT FINTAIUNUT waEIIVYS

14 a wa v W [ =

- MoeuURns nquddelsaiiy ddnideiaminisensnud

fa v A

- AUGITENYEINTUNYS NTUAVINTNLAT

U

NANISNAABILAZIA5al

fumauit 1. Anwaunvaslsauiasing
KaaInNsAnwazMsiudegvdnidulsrunitinslunlamaaesdneuzey  unevi
Tl wegdunoweiwonn  luwlasivihmsveass  wulsaueuuvseluauudidu  @auvaiinang
Colletotrichum gloeosporioides (Figure 1A) Uagnalil @unainaIng C. truncatum (Figure 1B)
lsanak1 @1Weina1ns1 Bipolaris cactivora (Figure 10) LLasIsﬂé’ﬂéfmmﬁfwmammmﬁmmﬂiw

Neoscytalidium dimidiatum  (Figure 1D)

Sunouii 2 manesAvE st lasiuidalsndduusngadtinmavasiaians
MMsAnEnuurensELIndussaanamdn 1 adeduvn deununavenelngiuuas
Masdmveiugadiiyegluusa  deuunanssnansazuaneen Wuanfin unanszareluvddu
ieunnsifiinegsey q midumny Wededegléndomanssminuates wadien lid Ui
UAIFUNIINTEURN Lﬁmsﬂuﬁauﬁumaﬁuﬁ:ﬁ{%ﬂ’h oycnidia s1iathdianenauiaiinsderinnns
ai’WLLuﬂsuﬁmL%@ﬁﬁl,ml,ﬁmmﬂiw Neoscytalidium dimidiatum
nnmnaaesanstestuiidalsafivauaulsaddugavesuising  fewneviilml  Sandn

v =} (% 1

w3 vdsanmsiuanstestuidelsafionn 15 u smau 4 admuhastestuiidalsadis prochoraz
muaslsaldinniign  Sedfidudnisifnlsawindu 50.00% sesasn Ifud  azoxystrobin Wy
carbendazim  Bsfivofifudinininlsaintu 60.00% uaz 70.04% feisuifisuiunsnisniunu
Tngmsiugnen fofidusininAnlsaniiu 80.54% (Table 1) Turnifinavaaesanstiosturiidnlsn
flumumilsnddugavesuiiiing fenneuzvin Smindunys ndsanmeiuanstestuidalsaiiann 15

W Anau 4 pse wudanstestuiidalsaiiv prochoraz  AauAulsalauniign Tesiduinisinlsn

WiNAU 20.12% 998911 oA carbendazim Wag mancozeb  @iliUasigusnisiialsayindu 20.30%
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waz 20.36% ewSeuifisuiunssuisauaulaenisnumet dlesidudnisifalsawindu 60.96%
(Table 2)

NMINsFnwUsEansnmesenstesiuindnlsranunagedywnavami3ans (Brown spot) Tu
=l dl o 1 1 o U o % = 1 o o o =
U 2555 91 wneviilvd wae dwneuzviy Jwmdndunys nmmeassnuitanstesiumdnlsaiiy
procloraz anunsaeuAulsaddugavawiadansialluduau 1 v 2 wlas Tuvaeil Suduil 2 uas 3
Y9919 2 wlas sy wandadlans carbendazim fiaunsamuaulsalavis 2 wlas Wesldudinisiinlsa
TukUadwnansNoN oL INLRgNITWUAILNILINT NN BV UL DI NNEATNTLANUDILUAIL
19INT9LNBULVIUTINNTIANITAIUANINNWATNTHINVDLUAD WYL LazUaaun 119NN e nevinlul
& \a v o | Aa o o § v o & )
Tulifimsauauvaunsinsludnifeiuulamasesilvidlsesyuinnn - 31nmmeassasstinuansdaaiu
fAdalsaieinaiy 15 U 971U 4 a1 nsiAalsalunnlasenizisikanunlng weegnelsAnnunig
naaasluulaslgnumilansnguneusuatuilyiuarguassalusendnansaniuau Wy v1ensanyi

1 =1 % o = aal % d' o 1 IF=] g = 24 d' 1 = b4
AMsNAaBINUAIsAITaIRUAIRlsARYANLNTSUAT U U MUR wuInldiidsreadaunsnuly Fedeq
YornNsnaaewdnasilul 2556  luwlasgnuidansnewneniivilussdwnoweeens Jwmindunys
wazAnLaanalstasiumantsaielut 2555 wvihimsveaesdnuin 4 wfa kA mancozeb,

carbendazim, procloraz, azoxystrobin waztiiuanslesiumdnlsafiedn 2 4ia laun benomyl wag

azoxystrobin+ difenoconazole

Sunouii 3 maAnesAvE st lasiuidalsed i uusayadumavasiaians

Tsaandugn (Stem spot) U 2556

wuasil 1 Eunevinlml Sminduny?)

Iivinsniuansostufidalsafialuudann 7 5u s1uau 4 as uasnn 15 Ju S1uau 2 ads
wuluwlasdl 1 n3sudsildanstestumdnlsaiia azoxystrobin+difenoconazole fiiUasifusinisiin
Iiﬂﬂ@&ﬁﬁfﬂﬁa 32.32 sp9a3u1lAwn prochoraz, mancozeb, carbendazim, azoxystrobin LLag
benomyl Tnedlilasidudnisiialsamnindu 33.50, 38.55, 40.55, 46.00 way 48.36 A1UE1AU NIY

[

Bnsldanstosiumidnlsafiv azoxystrobin+difenoconazole way prochoraz iUesidunnisiinlsala
WANANAUNIEDR walAuLRAA1sAUg1NTTud1AYN1adfnuNTINATN191Ta7 carbendazim,
mancozeb, azoxystrobin, benomyl waznssuIzAIUAL eIy nsuIsldansdesiuiidalsany
benomyl SesidudnisiinlsalduandsiuniseadifdunssuiSaiunu (Table 3)

wlasil 2 (Sunouwnewenn Saninduny?)

Iivinsnuansdestusidalsafivlundann 7 Yu $1uau 4 ads wazyn 15 $u $1uau 2 ade
wuiluudasil 2 nssudsldanstestuiidalsaiiy plochoraz Hiefidudnsiinlsatiosiiqnde 0.48

s09891lAlLA azoxystrobin+difenoconazole, carbendazim, mancozeb, azoxystrobin wag benomyl
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Tnefasi@usinsiinlsawindu 0.92, 1.75, 1.93, 2.65 waz 3.33 A1ua1aU Ynnssuisianuuanmiany

o w aa

pgsltud1AgNIsena (Table 3)

fumeuil 4 nisAnwUszAvEnwvassnsdasiuidnlsananiivasuiasang
sudunmsluasgnumsiansilinandaudveanunsnsluunasiifinnsssunvedlsananiives
uisfansdiuau fienneueisem Smiadunyd Wl 2557-2558
10T 2557 wiuansileafusndnlsaii udanaiunandaiauanazyiinisdaudsis vuanstasiu

MdnlsaigaaUasdentnaslsn vn 7 Ju 311U 2 Y wagnuaistesiumdnlsafivnunssyds vn

q

o w

7 %u S0y 4 % uas Wusn 3 adismenuIu ety 7 Yu annsvnasadanisviuanstlasiuida
Tsaiiy 7 afs nudnssudsildansilosiumdalsaiia azoxystrobin+difenoconazole Hadifudnisiin
lsatiasil 512 Ao 60.56 se9a3u1lAun propiconazole+difenoconazole, mancozeb, prochoraz,
difenoconazole, azoxystrobin k¥ carbendazim Taefiosigunnisiinlsamnnu 61.88, 64.09,
65.93. 68.74 Lay 75.13 aud1du laefiarsdesiunidnlsaite azoxystrobin+difenoconazole,
propiconazole+difenoconazole, mancozeb, wag procloraz LifiAuuana1eiunsedia (Table 4)
1T 2558 viuanstesdurdnlsaity udsnsiiuranaaaiunLayinmsinauasia wuansiosiu

ManlsaiivreUesdantnaslsn 0 7 U 993U 2 A5 wagnuansdesiumdnlsaiivniunssuds vn

q

[y

7 %u 1w 4 eds uar WuBn 3 afetasmenuiu shetu 7 Yu 9nmismaassvdansriuanstestusidn
Tsafiy 7 %t wuinnssudaildanstectumdmlsafia azoxystrobin+difenoconazole fiasiusinisiin
Tsatiosfianie 18.08 wardauuandsfuegsiifoddgmsadftunssudsldarstiostuidnlsaiy
¥iindu wagnIIITAIUAN sa%awn laun nsldanstesiunidalsaiiy propiconazole +difenoconazole,
mancozeb, procloraz Wae difenoconazole Toeiesiduanisiialsaminiu 28.20, 30.40, 32.86 Lay
45.28 wagliinuuwananaiunieada wikanssduegalived1Aynisadfidunssuisaivay 4
Wesigusinsiialsewiniu 55.62 (Table 5)

agunsldanstiostumdalsananivesiisiing vawnfuifemananuazinnsinusieisdiud
Hulsaeenlimuansilestuindnlsafivnouilasoondaaslsdnn 7 Yu S1uam 2 ads uaswuastiostu
MAnlsANY azoxystrobin+difenoconazole %58 propiconazole +difenoconazole %38 mancozeb %30
procloraz Wn 7 Yu $u 4 Ay waw wudn 3 afsthanenuiu vinetu 7 fu

Ni et al. (2013) Anwraunglindiduuasined @16ugadiinia) anmainaing
Neoscytalidium dimidiatum wagvinnsfinwngamgifimangauluninaigyvoaduledesviify 25-
35 paraldoa uavguundfmunzanlunisienvasadesiforiniu 25-40 sseneaidea sauvis
yhmsfinmansiestuiidadonlunsmuaunisesydulavenduloden wuhmsdesiuidndes

Cyprodinil+Fludioxonil, Azoxystrobin+Difenoconazole 8% Tebuconazole @1u150&u§an1s
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truncatum LsARAWNAWEAANTT Bipolaris cactivora WvnatevdfuazNg waglsanidAydn
lsantauazyinaudsmesusswnn lawn lsagaduinia Brown spot) nselsadduwAdABs (stem
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AMARNUIN

Table 1: Effect of different fungicides for the control of brown spot disease of dragon fruit

at Tamai District Chanthaburi Province in 2012

Brown spot disease severity (%)

Treatment Day after 1° Day after 4t

application application

T1: carbendazim 60.34 " 70.04 ™

T2: prochoraz 40.70 50.00
T3: mancozeb 50.96 80.76
T4: flusilazole 60.18 80.36
T5: azoxystrobin 40.22 60.00
T6: nysuAsilIeuiey 60.06 80.54
cv 11.94 12.82

ns

= not significantly

Table 2: Effect of different fungicides for the control of brown spot disease of dragon fruit

at Makham District Chanthaburi Province in 2012

Brown spot disease severity (%)
Day after 1° Day after 4t
application application
T1: carbendazim 10.54 ™ 20.30 ™
T2: prochoraz 20.08 20.12
T3: mancozeb 10.20 20.36
T4: flusilazole 10.12 30.76
T5: azoxystrobin 20.04 40.84
T6: N33NBWIBUEU 40.64 60.96




cv

19.85

15.12

ns

= not significantly
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Table 3: Effect of different fungicides for the control of brown spot disease of dragon fruit

at Tamai District Chanthaburi Province (Field 1) and at Na Yai Am District Chanthaburi

Province (Field 2) in 2013

Brown spot disease severity (%)
Treatment Day after 6™ application | Day after 6" application
(Field 1) (Field 2)
T1 azoxystrobin+difenoconazole 32.32a Y 0.92b
T2 carbendazim 40.55 c 1.75 c
T3  prochoraz 33.50 a 0.48 a
T4  mancozeb 38.55 b 193¢
T5 azoxystrobin 46.00d 2.65d
T6  benomyl 48.36 e 333 e
T6  control 48.54 e 3.81f
cv 29.30 8.90
Remark: v Means within columns followed by the same letter are not significantly

different at 5% level by DMRT.

Table 4: Effect of different fungicides for the control of fruit rot disease of dragon fruit

at Na Yai Am Chanthaburi Province in 2014

19

Fruit rot disease severity (%)
Treatment " po po= o o o o

T1 carbendazim 9.54 10.23 21.17ab | 39.24bc | 57.39 bc | 72.66 b 75.13 b
T2 procloraz 6.36 7.78 1876 ab | 35.18ab | 5226 ab | 60.54 a 64.14 a
T3 mancozeb 4.76 5.43 15.79 a 34.03 ab 48.36 a 59.12 a 64.09 a
T4 azoxystrobin 5.71 6.94 17.03ab | 3295ab | 52,18 ab | 62.44 a 68.74 ab
T5 difenoconazole 2.55 4.94 1581 a 29.99 a 51.37ab | 60.52a | 65.93 ab
T6 azoxystrobin + 4.14 5.02 13.84 a 31 a 45.26 a 54.1 a 60.56 a
difenoconazole

T7 propiconazole + 3.2 4.5 14.08ab 30.86 a 43.28 a 55.06 a 61.88 a
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difenoconazole

T8 control

6.32 10.54 249 c 43.42c 63.32 C 82.53 ¢ 85.64 c
cv 1.01 0.77 0.36 0.19 0.16 0.17 0.15
Remark:¥ Means within columns followed by the same letter are not significantly different

at 5% level by DMRT.
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Table 5: Effect of different fungicides for the control of fruit rot disease of dragon fruit

at Na Yai Am Chanthaburi Province in 2015

Fruit rot disease severity (%)

Treatment " po po= T o o o
T1 carbendazim 1.44 1.80 2.36 10.65 17.94 ab | 24.95 ab | 37.08 bc
T2 procloraz 0 0.26 0.49 8.08 17.50ab | 26.53 ab | 32.86 b
T3 mancozeb 0 0.32 0.35 5.58 13.08 a 17.58 a 30.40 b
T4 azoxystrobin 1.66 1.66 2.07 7.83 1843 ab | 29.18 b | 37.34 bc
T5 difenoconazole 1.08 1.32 1.42 6.70 20.72 ab | 31.67 bc | 4538 b
T6 azoxystrobin +
difenoconazole 1.60 1.91 1.91 4.54 17.10ab | 17.62a | 18.08a
T7 propiconazole +
difenoconazole 0.58 0.84 0.87 10.53 19.37ab | 2526 ab | 28.20 b
T8 control 2.83 2.87 2.98 9.72 23.86 b 41.15 ¢ 55.62d
cv 2.11 1.68 1.47 393 0.36 0.38 0.36

Remark: Means within columns followed by the same letter are not significantly

different at 5% level by DMRT.



Figure. 1: Diseases of Dragon fruit in Thailand:
A) Anthracnose on stem caused by Colletotrichum gloeosporioides
B) Anthracnose on fruits caused by C. truncatum
C) Fruit rot caused by Bipolaris cactivora

....D) Brown spot caused by Neoscytalidium dimidiatum
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