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Abstract

To study the optimum temperature and suitable media for the growth of Phyllosticta
citriasiana, the causal agent was isolated from tan spot on Citrus maxima collected from
various locations, then confirmed the species using molecular data. Four accessions of P.
citriasiana, namely DOAMO0086 (Chiang Dao, Chiangmai), DOAMO0089 (Wiang Kaen district,
Chiangrai), DOAM0412 (Nakhon Chai Si district, Nakhon Pathom) and DOAMO0623 (Kaset Sombun
district, Chaiyaphum), had been tested on potato dextrose agar (PDA) malt extract agar (MEA)
oat meal agar (OMA) V-8 juice agar (V-8 A) and cherry decoction agar at different temperature.
It was found that most of P. citriasiana isolates presented the best growth rate on OMA and the
optimum temperature was at 25 degree Celsius. There was one exemption for DOAM0412,
which present the best results on MEA and at 30 degree Celsius. The biological study confirmed
that C. maxima was the host of P. citriasiana. The symptom was found on leave and fruits, but
not stem, branches or branchlets. Conidia and spermatia could be observed on foliage and
fruits as well as the dried leave, which fallen and embedded in soil. This had become the
source of inoculum for further spreading in the next season. In addition, the endophytic as P.
capitalensis (Teleomorph state: Guignardia mangiferae), which was non-pathogen, also
presented while isolated fungi from specimens. Based on this study, the sexual stage of P.

citriasiana had not been found.
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1 P. citriasiana leleanil DOA 090 1a3gyldAfigauue1vns OMA fidusiugudnans
o3lAlatussyindu 5.62 WwURWAT s09a%laun 91115 V-8 A MEA CzA uwag PDA  didumru
qudnansvedlalaiiveasnviniu 5.4 374 355 uaz 3.19 Wwufmng auddu damsiaiauesnlely
@ DOA 090 Uua 15 OMA way V-8 A Liflanuunnansiueelidud1Agyneaia whomns OMA
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Table 1: Colony growth of 4 isolates of Phyllosticta citriasiana (DOA 088, 009, 040, 090) after

14 days on various media.
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gi Colony growth of 4 isolates of Phyllosticta after 14 days
Media DOA 088 DOA 009 DOA 040 DOA 090
PDA 3.14 bc 3.02 c 371c 319b
CzA 6.52 bc 7.04b 7.54b 355b
V-8 A 711b 7.80 ab 6.84 b 5.44 a
MEA 5.07 bc 7.25b 8.27 a 374 b
OMA 8.25a 8.24 a 7.50 ab 562 a
ChA 7.65b 7.80 ab 6.96 b 1.58 ¢
WA 1.36 ¢ 1.88d 2.55d 1.36 ¢
cv 100.46 41.59 41.96 49.4

Remarks: DOA 088 isolated from from tan spot of pummelo in Chiang Dao district, Chiang Mai.
DOA 009 isolated from tan spot of pummelo in Wiang Kaen district, Chaing Rai.
DOA 040 isolated from tan spot of pummelo in Nakhon Chaisi district, Nakhon Pathom.
DOA 090 isolated from tan spot of pummelo in Kaset Sombun district, Chaiyaphum.



Figure 1: Cultural characteristics of Phyllosticta citriasiana (DOA 088) collected from tan
spot of pummelo in Chiang Dao district, Chiang Mai province after 14 days

on various media.
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Figure 2: Cultural characteristics of Phyllosticta citriasiana (DOA 009) collected

from tan spot of pummelo in Wiang Kaen district, Chaing Rai province

after 14 days on various media.
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Figure 3: Cultural characteristics of Phyllosticta citriasiana (DOA 040) collected

from tan spot of pummelo in Nakhon Chaisi district, Nakhon Pathom

province after 14 days on various media.
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Figure 4: Cultural characteristics of Phyllosticta citriasiana (DOA 090) collected

from tan spot of pummelo in Kaset Sombun district, Chaiyaphum province
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after 14 days on various media.
1.2 MInnsaugaMATiNINzaRBNT5193yYas P. citriasiana UUaMN3
daaszluiesujianis
msfinyiievesgamnlivnzaenaaiaues £ diriasiana $1uau 4 lelean iun

DOA 009 DOA 040 DOA 088 uaz DOA 090 figauvgil 25 30 35 40 ssmwaldea uazgamniivies

PN

Uitams nelduu 14 U wud 51 P citriasiana vnleleaniasaylanigaiigamgil 25-30 aam

9 9

wwadud wiiliaSygamnll 40 esmwaldua (Table 2)

31 P. citriasiana lolaianii DOA 088 \seylinvianioamnil 25 ssriwadiod dduniu

q Ll U

| a

Augnansvedlalailvessitu 5.16 wudiuns sewmunlawn gaumil 30 ewrwalded gungivied
UHURNIT wavemunll 35 asrwaldea diduruaudnawadlalaiivessindu 5.04 4.11 uag 0.60

WUAWAS My wiliaSyigamgll 40 esmwaldva Fannsiasyuessilolaan DOA 088 Wiylin

'
o w a d

d‘ d‘ a a ra 1 U ] a v a o a a
NANYUNIA 25 aaALaLed IQJLIW]’HJLLG]ﬂ@l’]ﬂﬂuaEJ'NZLI‘L!EJﬂ’]ﬂiyVlNﬁﬂ@lﬂUﬂ’ﬁLﬁ]iiyVl@m%ﬂM 30 99f

9 U

waled gaunniiviesuRing (Table 2) (Figure 5)

31 P. citriasiana lolaiaai DOA 009 W3eylinvianioamnil 25 ssrmiwadiod duniu

q Ll U

| a

6 IS - a ¥ IS) a v
audnansvedlalailvesswiniu 6.83 wufiluns sesmanloun gl 30 esrLwaldea guunqiivie
UHURNT waveunll 35 asrwaea Tiduruaudnawedlalailvesswiniu 4.37 4.23 uaz 1.05

WUAAT audu waldiasynaamall 40 asrwal@ea Fan1siasayvessilolyian DOA 009 W3elad

'
o w a =

d‘ -'-NI a IS I U % 1 a v a v a le'
wqmmqmwgu 25 ayFeaed llﬂ')']llLLG]ﬂG]'NﬂUEJEJ'NlIUEJﬁ'WﬂﬁyJVI’NﬁOWﬂUﬂ’]ﬁL"\]iiQVl@qﬂJ‘WﬁiJ@u‘] (Table
2) (Figureé6)

dmiun P. citriasiana lelan?l DOA 040 Havein1sLaseRanlugamaiisiiainlelyan

A ) a Y ]

‘:1' a va a a = ¢ = o
U9 ﬂ@L"\]iQﬂ;@@%fﬂ@W@ﬂJ%ﬂ@J 30 A LRYd llLﬂum"lu@uﬂﬂaqﬂmﬂﬂiﬂiausﬂgﬂiqlquﬂU 3.05

9 U

WUAAT  FoRunlann @il 25 esrwaldva  HiduruAudnatedlalailvessvindu 2.89

a v

wuAes  waziduiuaudnatsveslalailiagyuindungamgiiesuiAnseumgiiviesujuRnng
LAzl 35 ssrwalded Wneiliduiuaudnasvedalaivessuingu 0.73 wudiwes uwaldiasgyi

gaunil 40 edrwaldea Ben1saseyrassiteleian DOA 009 Witglanniasnanmll 30 esmiwagea

Y [

lafianuunneneiusg1siidedifgnsanadunsiatyounnd 25 osriwa@ea (Table 2) (Figure 7)

o 9 Y

1 P. citriasiana lelgianit DOA 090 Wiaylanngaiiaamail 25 esrnwades diduniu
L4 = | U a %4 1 a Vv a wa a
Audnavedlalalivessindu 6.63 wufues sesmanlaun gauumgiviesuufinig aamgll 30 oeen

walded warguvnil 35 asrnwaea dduugudnansvedalatvesswiniu 5.23 4.29 war 1.55

a

WURLLAT MUa1PU waldlRseyiguuad 40 ssrwaldis Ganisiasyvessilolyian DOA 090 Wiaylan

9 Y
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'
[y

Ngagamail 25 ssmiwaldea InnuuanaeiuegiidudAynisadiftunisasyngamgiidu (Table
2) (Figure 8)
a3U3191 P. citriasiana §in15.asqLAulalannanigamnil 25-30 aseaaided wild

a a a IS
LAYV UL 40 23N ed

Table 2: Colony characteristics after 14 days growth on various temperature of 4

isolates of Phyllosticta citriasiana (DOA 088, 009, 040, 090).

Temperature Colony growth of 4 isolates of Phyllosticta after 14 days
DOA 088 DOA 009 DOA 040 DOA 090
Room temperature 411 a 423 b 0.73 b 523Db
25°C 5.16 a 6.83 a 2.89 a 6.63 a
30°C 5.04 a 437 b 3.05a 4.29 b
35°C 0.60 b 1.05 ¢ 0.73 b 1.55 ¢
40°C 0.00 b 0.00 c 0.00 b 0.00d
v

Remarks: DOA 088 isolated from from tan spot of pummelo in Chiang Dao district, Chiang Mai.
DOA 009 isolated from tan spot of pummelo in Wiang Kaen district, Chaing Rai.
DOA 040 isolated from tan spot of pummelo in Nakhon Chaisi district, Nakhon Pathom.
DOA 090 isolated from tan spot of pummelo in Kaset Sombun district, Chaiyaphum.




Room temperature |
Figure 5: Cultural characteristics of Phyllosticta citriasiana (DOA 088) after 14 days on

various temperature.
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Room temperature
Figure 6: Cultural characteristics of Phyllosticta citriasiana (DOA 009) after 14 days on

various temperature.

F

25°C

35°C

Figure 7: Cultural characteristics of Phyllosticta citriasiana (DOA 040) after 14 days on
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various temperature.

Figure 8: Cultural characteristics of Phyllosticta citriasiana (DOA 090) after 14 days on

various temperature.

2. Anwilvafevassn P. citriasiana Tuundnvasinynsenady

nsnagaunsinlsaitly

nansaaeunsLAnlsafiluLess P. ditriasiana WU P. citriasiana laivinliAalsaqa
shenaiflulufindewmu uazazun wivhlmAslseiluresdlendindgnide 2 enfing (Figure 9)

nsuagaunsiinlsaiiddy

nNansadeUNsLARlsATiauYess P, citriasiana WU P. citriasiana lsivilAAnlsagn
hmafidiulududoniu usun uavdule

AsnAaaUNIsialsANING
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Uanies P. citriasiana  UuNad@lgmI1l wgu dlle Wednwinisiialse wudmaaan

W 2 &UA19E WU P. citriasiana  Ynlvinadulowialse Tuvusndudsiniiu wazauzund Widulse

)

e~

—

Figure 9: Pathogenicity of Phyllosticta citriasiana on Citrus maxima,

C. reticulata and C. aurantiifolia

3. AN¥1193500415A Tan spot Vasdule a1LNBLILILAY JIRINLTL958
3.1 MuuALUaINnaay.

audule Urumaneend duandigan sunedeauiu fmiadiesy Iidagimans

a

a¥fan 20 parn 5 AU 34 Aaumn wide 100 89fn 30 aUmn 13 AaUan (20° 05' 34" N 100° 30' 13" E)

U

JEAUANEWVINAU 366 1nT (Figure 10)
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D

Sub-district, Wiang Kaen District, Chiang Rai province.

3.2 NM3ANY12995330V8931 Phyllosticta citriasiana
=Y ' = s . . 1 J = 1 A
WIUAIBYNNININTIANAUDT VRIS P. Citriasiana UumumwmwﬂuﬁmLmau@mﬂu 2561 -
a a PN Y] v i ° i ° a i v o A Aa o
Weuluian 2562 Yieiudule UUMaIeend euanansdnn o1lnelleeuny Jaialiessy  ARne

a

Qﬁmam% arfan 20 89fn 5 aUan 34 NaUen wilde 100 89 30 aUmn 13 Wausn (20° 05' 34" N 100°

Y

LY |

30' 13" £) sefupduganintu 366 wes (Figure 10) Tasnulunduanseinislsalugalussesi 1 9

.1

wunadausetusvendedinmaduegluunaluganust P, citriasiana 1w3negludiuvenewus
voudedhmady adavesogluduneiuiveatevondefiGonit pycnidia ivluwiunfsnuen
\da wus1 Guisnardia mangiferae Fadusudulalwinasgeguilu  Tnedululuszesil 2 Tugeu
Un@ wus1 G. mangiferae Fadusdulaliviinigoguuluduleund waghinuluseudulsa Taeifiu
datnsnanluszesdl 3 uwhnsusnide liwuides wasfiudetnsuagouund lussesii 4 1y
wenide mansuenidelinuidion uwinuidenawelsafivuunadulefiuansennislsa (Table 3)
M5ANY995TINVeIT P. citriasiana A uanas sunedsuiu famiadosse wui
sroymafufemananudmulsagniimaiilusasnaiivansennislsn ssennisududeousenaonaui

JEUERANLUBRULAYTE UL DBNABNTLAINNITATINTR LINULIAYA UIMIANULASY Guignardia mangiferae
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£
aa v

vulunaraenunid Fesietfidnvasludulaln lussezRanagounulsagaiinanly uazlussozin
=2 2 A H & -
Havufssvesufemulsngeienanailuwaeiing
dmsunmsiwihaneess P. citrasiana vukaddlenuTaie ales 2 wia lown lafide
(conidia) wazalasuniiy (spermatia) Wiviharefluvuiuazasvalesarauaguuluiisisasiumes
Junondevesdesitunisunsssuintugaeely  wasdnwusn Phyllosticta capitalensis (Telomorphic

State: Guignardia mangiferae) \Jusudulalvviasgyeduulunasnadulomeusliviliinlsedau

anwazved Non-pathogenic fungi  LagANASANYIATIUNWUINGT P. citriasiana @3 1essuzduiu

LUV

Table 3: Phyllosticta species isolated from various part of pummelo.

[y

2N

stage 1 stage 2 stage 3 stage 4 stage 5
Fungi isolation Mature leaves Mature | Young leaves Flowers Young fruits | Mature fruits Time collection
(healthy) leaves (healthy) (healthy) (healthy) (disease)

(disease)

Guignardia mangiferae

\/

October 2018

Phyllosticta citriasiana

\/

October 2018

lainuie

November 2018

Guignardia mangiferae

November 2018

Linwuide - - N - - December 2018
Liwuide . . . \ \ January 2019
Guignardia mangiferae \/ - - - - February 2019
Phyllosticta citriasiana \/ - - - February 2019

Linwuide - - - N N February 2019
Guignardia mangiferae \/ - - - - March 2019
Phyllosticta citriasiana - \/ - - - March 2019
Linwuide - - - - N March 2019
Phyllosticta citriasiana \/ April 2019
Linwuide N April 2019
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Phyllosticta citriasiana \/ \/ May 2019
liwuide N N May 2019
Phyllosticta citriasiana \/ \/ June 2019
Linwude N N June 2019

3.2 ﬂ’]’iLLEJﬂL%’E]’i’]ﬁ’]mﬁﬂ'iﬂﬁﬂj

INNIANE995T30v0931 Phyllosticta citriasiana  drwvesfiniilulsauenlas P
citriasiana  duvesisiiunfuenlds Guignardia mangiferae (Amamorphic State: Phyllosticta
capitalensis) (Table 3)

3.3 mesuunviiadenanalsafivdsdneameduguine

MnmsAnwgUTsdnuzveatenglindesganssmi stereo uag compound
microscope ngnsiaganuaziduly conidiophore wavales wazAnwidnuauzvesayaiuazlaseaing
Ju 1 veutes uarfnudnvagnaduguinewendeliud Snvarveaduls v 3 Snuasves
alas conidiophore & wun neldndesganssetiuy stereo waz compound Fauiusegawiislsadialy
TufifisSauilsediod nduidelsnity fAndanrindnis drinidewaunisensnuiiy nedvnsinws
Phyllosticta citriasiana Wulandari, Crous & Gruyter

Teleomorph state: -

3@ lugatiana (tan spot)

N #ule (Citrus maxima)

anuii: FIUANANE91Y BUNDLILILNAY JIWIATeese
ANWUZDINTG

o1nsvedlsanuyieuuly (Figure 11A) uagnagule (Figure 11B) AN INISUDILNAUUNAYE

v aa A

wuldsusluszesinadulodlididen  wazeinsazsuwsannludonadulowsgdulabuil - 91013

a N o I <3 a o v Aaa . 1 1=2
LiNLLiﬂNﬁﬂUm%LUUQﬂLaﬂ 9 duIna nulunadulendd@iden (Flgure 12A) G]E]ﬂJ']LLNﬁ“UEJ’]EJSLMQJ“‘Uu

I

Wuan

q

NaY WNagUMLALIAN AsInaauKalidmIvTeduNY YauwNadFuInady uradlvwn 2-10 Tadwns &

- aa & v dl' v % ) & oo i & &
UINNALLASHALADIaDUIBU LLaSLN@NaﬁNIEJIﬂa?!ﬂ LLNa(ﬂiﬂﬂa"lﬂEJUW'JENLUUﬁu’WWWa@@‘UWi@aWﬂ UNAIN

s

WusIEFEVENENUS (pycnidia) @1 msanansuEa (Fisure 12B) weililasisdiuveneiugiuuaideine

9

(ascocarp) UulKNa anwaye1n1swuuilisunin Hard spot lesions (Figure 12B) sinwusinisanuadzillu

i & o = < a | A v a a a a & o A A a
ITYLABULNULNYI  UIDILYULLNULNYIVINLLIN Lu@ﬁmI@LiﬂJLUaﬂuiﬂqﬂaWU'ﬂLUuaLWa@\TWUQWN"QWLLNaLWN
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[

INTU wazusazuNaoaTNiiiuveelngu dulugsnasny pycnidia @d1 ATInaNNuNa 1013

e

a

nwazili3enin Freckle spot (Figure 12C) wadulonunduy waznadulonnulindsnisinuiiealunil

1%
a =<

gaungiigstu omsveslsnsuussiy Snwuunaguia Wngaunaiduduiumn fadae 8 thaaung
WazsIE@se pycndia Dusaunn Benernsdnvasunaiiin Virulent spot  (Figure 12D) 110
nsAnensluszesduusnAeuiduausRousaedtimadn 9 Aeuddiftadeinindulse
viaold wideitudulefidulsal sz 23 &ai Tugamgiviesufifins wuiusaveslvadu
LarnUITIEe Pycnidia iunguaduunansusa detanasaldndesganssat stereo Wy pycnidia
Junqu (Figure 13A) wazihmsinvnstuduinliung 9 asaldndes compound muinsasa
conidia nelu pycnidia (Figure 13B) Ejﬂagiuumfm?jaﬁumwaﬁmia

dnwaromsuily  wugaunavuluiidnuazvesunandefuumaiiinuunadilefelingauna
En «q ddena LLmamiﬂﬂmaqUﬁamLﬂuﬁﬁﬂmaéawéaﬁmw vendmusadie pycnidia 861 nssnans
una (Figure 13A) d@ndlugjaswuuiluud Ssluiidulsamariazmansrsashiulufian Slidnmaiuem
sinlumaniooninuiasgnissduuvamestoauglumadwiaelunafivensausoly  Snwae

answiavuluasnuluundnuuduilsseuiisuiuainisuunadule

Figure 11: Tan spot symptoms caused by Phyllosticta citriasiana:

(A) Typical hard and virulent spot on pummelo fruit;

(B) Hard spot lesion on pummelo leaf
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Figure 12:  Typical symptoms of tan spot disease on Pummelo:

(A) Lesion on green fruit; (B) Hard spot lesions with pycnidia in the
center of the necrotic tissue; (C) Freckle spots;
(D) Virulent spots spread during storage.

ANWUENINTUFIUINGT (Morphology)

MnnsAnwedailldinisuenideuarAnudneasang 4 mmmaﬁﬁqm13'1maaeuimqﬂmq e
m’sﬂiﬁﬂé’aaﬁ;amiﬂﬁ stereo ey compound Wudﬂqmﬁag’mdﬂmuma W fruiting body 194577
Bon1 pycnidia 348l conidia inegnelu wan1sAnwIMIenEeavRlsAgaf Tnethduesnady
Tefinansonislsaunshnisuenideuuemsdunsized PDA $1uiueg19as 40 Tu nuin1suenie
anvalsaanuailaafuuueims PDA wusiiidlalaiifinid wiriu 75 Wesidud dmfmdenunis

& a = &, o & = % a4 a & a4 A =
JULUBUYBILUANLIY Lu@ﬂﬂ']ﬂ@']‘ﬂLUULW?WSﬂWi%U‘UUﬁrJUW%‘lﬂJLLVN 199NANISUULUBUAINLATBINDNTD

[
a

wallansUFTRNY nansAnvdnvardugiineivessuitenssuunyiiadifs
dnwaszlaladvassiuuemns PDA 81y 7 Yu fdushuguinataads 25 fadluns (Figure 136) 7
gaunadl 30 + 5 ssmuwalded  lalatdvessasgiauladiuin laladdmie aulaiuddmid veu
Ialafiidnuwuzidu lobe  (Figure 13H) s1a%a31s pycnidia Lﬁamq 8-10 Ju

dnweae pycnidia ﬁww?nmﬂmqLLmauuwaé’uIaﬁgﬂi'Nﬂam Af AnuRien 9 viaunsnsmusaniudy
nay (Figure 13A) pycnidia Lﬁﬁgéﬂqﬁaaeﬂéflﬁa@jaﬁ% fmnas awm 90320 Tueseu il papillate

1A 10-13 lupseu (Figure 13B)
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= ! =

anwaz pycnidia AnuUsunatuNavuradulelisusenan dan aken 9 wieunsasamuTiuiudy

Y

v
A a o

nau (Figure 13A) pycnidia Lﬁﬁzgﬁiq@haeﬂéﬁal,@iawm durmian vuim 90-320 luaseu d papillate
19 10-13 lupseu (Figure 13A)
dnweauy conidiogenous cells unsenszuen (cylindrical) fwuim 3.5-8.0 x 2.0-3.0 luaseu
conidia Lﬁﬂagjﬁﬂmﬂ conidiogenous cells
dnwaug conidia la l4ifid wadifien ludfindsiu 50319 obovate —elliptical  9uM 8 x 12 - 6 x 8
lunseu conidia ffeviuwaddensou i oil drop neluades Uate conidia fdnwae truncate base
(Figure 13C) & apical appendage s1Useina 6-18 luasou (Figure 13D)
Snwauz spermatia la Wifid wadiien ldfimlsiy 5U319 dumb-bell vua 5 - 8 x 1-1.5 luaseu i oil
drop agngluwad (Figure 13E, 13F)

nnsAnuilliny perithecia way ascospores  vulundewaiilulsn wazlinuuueins
Fuasehduiu Ifaenadosiusoauves Wulandar et al. (2009) fisneaiuindosviniliad
sozAutusuuUldine perithecia uag ascospores UaMSENATIZY FenuautRTansnaldly
M5 unelnvende L‘WiwswaQaﬁuuNmﬁmmmm%ﬂﬁﬂﬁswa%ﬁq perithecia &g ascospores Uu
DIMITHIULATITYLA  Baayen et al. (2002) Anw151 Guignardia mangifera (anamorphic state:
Phyllosticta capitalensis) Fuwenlgnduuazdu nonpathogenic isolate  Wui1@MIATNUIRTIATS
perithecia lkag ascospores wwesEsate dendnanidausasenldandutuiu uinuuansa
Tun13a79 perithecia waz ascospores UwoMsEs et dudnvasniailddmsunsuensenin G.
mangifera wae G. citricarpa Wil bl dudnwazddgiildlunissiwun eg1elsAniunisazdead

nsdnwdunsiaventeamgluszauluanamailunistuduridaveaioanvnsall
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Figure 13:  Phyllosticta citriasiana isolated from tan spot of Pummelo

A) Hard spot lesions with pycnidia in the center of the tissue;

B) Pycnidia (400X), () Conidium (1000X); D) Conidium with mucoid sheath
and apical mucilaginous appendage (1000X),

E) Spermatial state, spermogonium 1000X; F) SEM photomicrograph of spermatia 1000X
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G) Colony on PDA, 7 days at 30+2 °C;  H) Colony with loab margin
Phyllosticta capitalensis Henn
Teleomorph state:  Guignardia mangiferae A.J. Roy
WBulalusi: dule (Citrus maxima)
anuii: AUANEIETT DUNBDIIBILAY JINTALTEeT18
dnwnzlalail ¥o93 10U WS Potato Dextrose Agar Lulew Buusnlaladidun aaduloiduduu

| a 2 o A o A P Y P = ~a ) | P
110 saunUasududeineddenduniely 2-3 T4 W@uleden veulalatisesndn saundule

¥
=% A o aa o

= & a 1% v & = N a < & & 4 a
WagulUuUaLgLYNIEA IﬁﬂquaqﬁqiLaﬂﬂL%@Naﬂq Iﬂiauwﬁml’mﬂﬂqﬁqilﬁﬂﬂL%@Wa‘mﬁﬁﬂ 27 931

WwaLged W 10 Ju

a o

anwae pycnidia anwaznay dinadeden d@s 120-125 lupseu n119 135-149 luaseu wilawun 12-

15 luasou (Figure 14)
anwae conidiogenous cells JUNIINTEUon (cylindrical) dla aurn 2.2x2.2-3.0 luaseu conidia
Lﬁﬂagj‘ﬁlﬂma conidiogenous cells

anwauz conidia §Us193asana1ande Ta Lild wadifien miaSeu vuin 8-11x 5- 6 luaseu lafided

Witloviu ¥ appendage 1 1du 613 5-8 lupsau

Figure 14:  Phyllosticta capitalensis isolated from young fruit disease.
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9. AUNANIINARDILATDLEUBLUEY
ANW0MTUALRUNIWIINEaNRBN5ASYVesT Phyllosticta citriasiana  Wan1SVAERY
9IMINMULANRDNITATYUBII P. citriasiana WU 91 P. citriasiana Vntelelaniinisiasaiulnlas

]
Yal a

figeuue s OMA  snviustleluian DOA 040 Le3gyl@RTigaULEWNS MEA WagNANTNAADURAMYT
WU P. citriasiana \a3ayleRTigagamgdl 25 ssmwaldea oniiusileleian DOA 040 13aldAnan
flgamndl 30 ssmuwailea dmunsinwiiendonuin duleidufivordevesseling wunsiislsad
Tunazwawhiiu lifalsafidrdy dmsunsdivhatevess P. citriasiana vunadulonusiadhs ades 2
vila 1fun Tafide (conidia) uazaesuniils (spermatia) vhanefiluuuiuuasai1saasarauaguy
Tuissasiushedaduiiondovondeslumauniszunluggiely  uagsmus Phyllosticta capa
wazdnwus1 Phyllosticta capitalensis (Teleomorph state: Guignardia mangiferae) Jusudulalni
Lﬂ%ﬁyagjuuiuLLazwaé’uIaé’asJLmiaiﬁﬂﬁl,ﬁﬂiiﬂ%aLﬁ“flué'ﬂwmzsuaa Non-pathogenic ~ fungi WazaN

NSANWIASIUNUING P. citriasiana lalasnessagdunuguuuiiine

10. msdwmauddeluldusslovd
Iedeyatiineuasinaine1vessy Phyllosticta citriasiana wieidudeyalun1smiuuinig

Y

Uaatuidnfivaneauvadlse Tan spot vesdule waziludeyaniaiudAgieusznounisiansalu

) Y a

nsunledgmnisansgninsdsemeniluiiunisdsesnuaz g 1duninens

A0 EBNS NUITETUT189UUTE I TU9E NN ITBNUINITNS NN ASHITINITHN YA

FIUDWNUUTEYLIVINTTEAUYIR NTOUIUNUA

11. Avaunm
YDVBUAN UNAIAIGINA AIABNTIY (BARKTIvIYAULTANY) AT TunT ANEDA
wianeludnd geanu  uaztdes 9 nguanuineilula nguidelseiiy Alvieusiuiie wazady

Fremdslunisiiudiegne msddunismeass wasnisiiudeya saudamadaniilaiuauen
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A3el Yayeuivine wae lue3 wsvudiuns. 2550. lsagaenvasdulaanveinainsi Phyllosticta
citricarpa. wih 1-12. Tu msUssmoninufisuisnd adel 8 “endnudinlnelisumszunsi”
lsausuewsunsanu Ywminfivaglan. 20-22 wgAdInieu 2550.
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