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Identification into species of the fungal fruit rot disease on Nam Dok Mai Si
Tong mango for export
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ABSTRACT: Nam Dok Mai Si Tong mango is an important economic fruit in Thailand. The major problem in mango
production for export caused by postharvest fruit rot disease. We performed collected mango fruit rot disease of
Nam Dok Mai Si Thong from Banhad district Khon Kaen province. Thirsty disease samples were isolated using tissue
transplanting method. The result showed that twenty isolates of fungi were obtained. Pathogenicity tests indicated
that all of these fungal isolates were pathogenic on mango fruits and isolate NDM 8 was the most aggressive
pathogen with the lesion size on mango fruit of 100.73 mm. Eleven isolates of fungal pathogen were selected for
identifying into species based on morphological characterization and molecular technique. The DNA fragment of
internal transcribe spacer of rDNA (ITS1-5.85-ITS2) and translation elongation factor 1-alpha (EF1-Q) gene were
amplified by PCR technique. Identification of fruit rot pathogenic fungi were belong to five species as Lasiodjplodia
theobromae (NDM5, NDM7, NDM8, NDM17, NDM19, NDM20), Lasiodjplodia pseudotheobromae (NDM16, NDM18),
Botryosphaeria dothidea (NDM10), Colletotrichum gloeosporioides (NDM12) and Diaporthe pascoei (NDM13). The
result of this study suggests can be applied as a strategy to improve the efficiency of fruit rot diseases control for
Nam Dok Mai Si Tong mango in the field.
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transplanting fadudiunanzdaeiiifulsn vurauszuia 0.5 X 0.5 wufuas (cm) wely sodiumhypochlorite 0.6
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d
(C) iusweziam 7 Ju el fidousans

nadaunainlandeds detached fruit Tnsthwangzsheiusiiaenlidnesunfiany 110 - 115 Fu wsiidedi
1123298728 ethyl alcohol 70 % ¥unavurasantama 2 cm felufialnusinde 1 unasiona wwIakKa 1 cm Ugnide
Tneidsadosiuuo1ms PDA Uuilefigungfi 28 + 2 °C Wluan 7 fu 11zduiuuinulseduledesde cork borer
PIAEUEIALSNAN 0.5 cm S1eFufunsuunauzaing dnsunsauismuauugnidelagliduiuens PDA Uasaidoaig
Tsn vunauzihslundestuiigaunagivies iunan 5 Yu Suiindnuazernisvedse uarinuindukigudnansueiuna
@adwns, mm) vuraNgilwn Iy Ussdiuaseiuanuulswedsalaglidinzuuu 0 - 4 azuun Ine 0= Likanioinisweg
W, 1 = Uanae1nsHalin 1 - 20 % YBINANLIIN, 2 = UAAIDINTHALLN 21 - 40 % YBINANLIIY, 3 = LAAIDINTTHALUN 41
- 60 % YDINANTHI WAL 4 = LEAIDINISHNALIININAIT 61 % VoIraNsde (Aawladsain Alivindia and Miriam, 2015) Wwag
Fruauediduininfnlsaaingas (Sruiumegiifialsn X 100/ wausiegaiamn)
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19a0# (Statistical Analysis System, SAS, version 9.1) LazIsufisuaRdsvesufaznssUIade3s Duncan’ Multiple
Rang Test (DMRT)
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alosaztnihlideavalsaasrsades Tneidoadosuuens 2% WA finsluauanily (Pinus radlate) tsindeuufiami
91913 ﬂw?jyaﬁqmmﬁ 25 °C melduas near UV aduiulailviuas (12/12 $3lu9) Wlunan 14 - 30 $u (Trakunyingcharoen
et al, 2014) uaznFosundlolmandninliaduaesinsgnidoasuuiiverds sntufinuidnvasnisdugiuine Tiun
anwaurlalail U39 vwn dvesadeinnglindesqanssad wavinvuinales 41uiu 50 aveiseleluan melusunsu Axios
vision SE64 (Carl Zeiss, Germany) iileszysiiavestionanvalsaluseduana (genus)
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waziiuu3unas DNA daewaila PCR Tudau internal transcribe spacer w83 rDNA (ITS1-5.85-T52) Tneldlnsiwas st
(5'-TCCGTAGGTGAACCTGCG-3") - ITS4 (5'-TCCTCCGCTTATTGATATTGC-3") (White et al,, 1990) wazu3iaas translation
elongation factor 1-alpha (EF1-0) gene lnel4lnsiues EF1251F (5'-CGGTCACTTGATCTACAAGTGC-3') - EF1251R
(5'-CCTCGACTCACCAGTACCG-3') (Alves et al,, 2008) waz 14 spedific pimer A e Twsiwes LT347F (5"-AACGTACCTCTGTTGCTTTGGC3') -
LT347R (5"-AACGTACCTCTGTTGCTTTGGC3) @1 § Uit U3 una DNA v 948 031 Lasodploda sp. wazlwswes Cont
(5/GGCCTCCCGCCTCCGRECGEE) - ITSA (Martinez et al, 2009) 19 SusfinUSuias DNA voudos1 C gloeosporioides
UA381 PCR fidunoudail initial denaturation #i 95 °C WuLaan 7 w1t denaturation figaind 95 °C Wuiaan 1 und
annealing luian 1 W17 figaumgdl 50 °C dwsulwsies TS1-TSa dulnsiues EF1251F - EF1251R wag Cgint - 154 7
gungil 52 °C waz Mgaumgdl 56 °C dmdulnsiues LT347F - LT347R extension figaumgil 72 °C tlunian 2 undt (S1uau
30 59v) final extension 18aan 10 wn#t figauuail 72 °C asr9diAsIzvinsLiinU3una DNA fewmaidn gel electrophoresis
wazi1 PCR product TUimsizsimarduiiaaalolndlnglduinsuism Ward medic wWisuiivudeyadiduianalelndils
futeyaaduilandlotndlugiudeya GenBank lngldlusunsu BlastN ’iuiules http://www.ncbi.nlm.nih.gov/ Wddiu
tndlelndvosdesanvalsauardduiandlolndfifamnilou (% identities) geanainninioudioulugiudeya
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GenBank 1149AIF89LUIANALHYS (multiple sequence alignment) TaeTuswnss Clustal W (Thompson et al., 1994)
AATIRANUFURUTNIBTUTNTINIINAIAIUUANA1IN UGN ITY (genetic distance) Inglddayadnuiiindlelnaludu
ITS s2uiu (EF1-Q) @1835 Kimura 2-parameter (Kimura, 1980) ﬁwmmmLmﬂmqﬁlﬁma%ﬁaLLmuQﬁmmé’uﬁuﬁ‘ma
#WUFNIIU (phylogenetic tree) Lion35 Neighbor-joining (Tamura et al., 2013) Ingldlusinsa MEGA version 6 uayldgns
Tumsfurnikuginnadives maximum composite likelihood wsandruauseulunisadraunugifidululfundiae
WU 1,000 58U (bootstrap method)
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1. msusnifesamalsaraiinvaszsirainenliines uasnmageuausunsaluntaialsn
MnnsAnmdnuazeInislsanaiveshinenlidnes $1uau 30 F1e819 nU 3 Snwarernis Ae wuudl 1
pmsnahidnndanauieUaisna nadnsguin Rnaiids Svounadinialvasenun uaswuiduloWesdunieum
(Figure 1A) uonl@idos191uu 16 leloian wuud 2 ermsunaden ieiBeunaguiag adendualasdduuiinunanauna
(Figure 1B) adnerueanslsaueuunsalua uonlfidossiuou 1 lelean wazuuuil 3 ernnsgaunaden vouukavin (Figure
10) uenléidonduau 3 lelaian donadoeiu Marques et al. (2013) ldmenudnvarerinsisatanaii waslsananives
uzae azfunadinnafandifuuasdane uwagnamndawaluaaa vilianivhisaduiine dedenadoutuuas
Udesndumiiu dauemslsnuouunsaluasznugaunaruiniin dhmaduiam devunavesruelvgiu eidouna
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guia wunguavesaduessuyuinaumaiiedaudulueiniags (Swamy, 2012) nuAdeiladufnyidesinindesiuen
tamuasiuau 20 Teluian fo lolsian NDM1 - NDM20 srwindeusnuansnsolunsifnlse Wosmnlelandeliineins
warfeiFeuisuiunsaimuauddlinueimslsauumauzaing nuimdmintgnidedunan 48 - 72 $alus nauzalsdl
UQﬂﬁ’JEJL%EJi’]iEJI"ULﬁG] NDM1, NDM2, NDM3, NDM4, NDM5, NDM6, NDM7, NDM8, NDM9, NDM10, NDM11, NDM16,
NDM17, NDM18, NDM 19 uag NDM 20 flunadianadh deutunaveseuwialnganawedissng vliuauiniud
ihnaduauii fdulodoruarveavariiinaluasonuanuinuuke SUuInLNaDgsENIne 37.22 - 100.73 mm
ANSEAUATIITULIMINAY 0.60 - 4.00 Azuu Sidefidudnisialsn 60 — 100 % lasfiFosleloan NOMS farusuusily
nsfielsngaiign fuuiausaliniy 100.73 mm MsgfuANLTULINYINAY 4.00 Azuuy Sedidudnmsialsawindy 100 %
sovau1fe leletan NDM17, NDM10, NDM7, NDM19, NDM20 wag NDM 5 fiidasidusdinisiinlsa 100 % vuinuNauuna
UrawinAy 95.07, 93.12, 88.58, 85.40, 85.12 war 84.85 mm MILEIU ASEAUANUTULTUVINAU 4.00, 4.00, 4.00, 3.20,
4.00 way 3.40 AzuuL MuAFU vazdilolean NDMI deusuusdunisielsatosiian fefidudniaiielsn 60 % sun
WNALINAY 37.22 mm ASEAUANNTULTIYINAY 0.60 AZUUU LLazwummmmaqmﬁﬁwmaﬁw AsudIeNay Lﬁm?}mmaquﬁa
dntiasanmsUgnidesilelsian NDM12 fuuwaunaniniu 12,50 mm a1szduanuguwsaniiiu 2.00 weedivedidudnain

P Y

15A 100 % dmsuivesntoleian NDM13, NDM14, NDM15 Nuwkaildn Janwaeiu vauwkaliiseu JuunuNauunausiie
98521319 27.87 - 49.60 mm Twesidusnisiinlsn 80 — 100 % wazliA1zauaINguULss 1.60 - 2.00 (Tablel, Figure 2)
2. msssyvliaveamalsananivasusitsiinenlfiinesandnevuenedugiuineuazisniedaluana

nssryiiavendenanvlialagedednuaenedug uinenudl Wwenuenliandnuareinslsanaliiuuy
P~ o ~ ai o a a aa i d' 2 a ° a I & &
11 fanwazlalad 2 wuu wuudl 1 anwaglaladisuusnddvreunldsududinim wighuauemsiasadeniylu 48
Falus (Figure 3 A1-E1) iduleavidunrouine lassavesuuemisidesde PDA Wenseiuliidenaisales nufiniliiy
(pycnidia) @nrAsudnenan Unnilauau vuluau (Figure 3 A2-E2) nveludliduly paraphyses 811 la nsinszuen wag
conidiogenous cells Ta #Wi3U19 danwauzuuy holoblastic (Figure 3 A3-E3) wuauas 2 WUU A® immature conidia 3l
wadiied la sUsireut1tauisreutienan (sub-ovoid, ellipsoid-ovoid ) laifiuianu (Figure 3 Ad-E4) Uanesinumilanay
UU BNFUABUMARIENTIE WA mature conidia Hapugad Hniny 1 Funseinans dwnaidy sussadely nlsiiuuen
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wun 2 Fu aadiaduanidvuuiadluiesiuduisluiuen (Figure 3 A5-E5) Fsdnvaizadneoidon Lasiodljplodia
sp. (Alves et al., 2008) Taun lolalan NDM2, NDM5, NDM7, NDM8, NDM16, NDM17, NDM18, NDM19 wag NDM20
wuuil 2 dnwaiglaladiBuusnildunnazivdsududmidimidh veulaladifounieveulalaindn lslainvioydnies
Wifauemsideateniely 3 - 4 Yu Feinsasydniwuuil 1 (Figure 3 F1-G1) wunsadns pycnidia vuluau
(Figure 3 F2-G2) neluiliduly paraphyses la 5Unsanszuen conidiogenous cells la wifauns Ay (Figure 3 F3-G3)
anwae conidia la wadifed Wiaune BaSeu USARIensEaI8fiws (fusiform) (Figure 3 F4-G4) Snvazadeide
Fusicocum sp. (Slippers et al., 2005) Toun lolaian NDM1, NDM3, NDM4, NDM6, NDM9, NDM10 thaz NDM11 dnwoie
omslsaraniuuud 2 wnidesils 1 lelaan Ao NDM12 idnwasleladidviemm veudeu Wiyfuauemsiaeade
Tngiads 7 Yu @ulewidntes (Figure 4A) nulassa¥ns acervulus Laidl setae i1 conidiophore JUnsanszuanagaiely
wiaseu la afranguates (spore mass) dduuiinunandlalail (Figure 4 B-D) conidia Siwadlden la sUs1ansinszueniia
uuTeNy SnvaEadiediosn Colletotrichum sp. (Lopez et al,, 2015) (Figure 4E) \Tas1lelian NDM13, NDM14 uaz
NDM15 wenldandnuazernislsaraniuuud 3 dnvarlalaiffvnauiahmageu diledeudinmeuiasasySoui
R101713 LfﬁﬁyLﬁmmummitﬁymﬁamﬂu 6-7 $u (Figure 4F,K) \Wo51a%19 pycnidia & nszanevilaladl (Figure 4G, L)
UVupMsATenUaUasLUU beta conidia lwadiien la sUsduduen dwlaneldsendensue (filiform) (Figure 4H,
) vwilerdelunzaae wu pycnidia (Figure 41, N) uav alpha conidia Shwadiiien la sUsadmenseadefieguly (Figure 44,
0) &nvwadefiudes Phomopsis sp. (Tan et al., 2013) Fvunadesveatosit 20 lelnantuuandy Table 2

Figure 1 Symptoms of Nam Dok Mi Si Tong mango fruit rot disease; A: stem-end rot, black rot throughout fruit and
remained shape, B: sunken dark brown to black lesion and orange-colored masses of spores, and C: black

lesion and wavy edges on fruit.
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Figure 2 Pathogenicity test of fruit rot disease on Nam Dok Mi Si Tong mango for 5 days after inoculation; A-T: fruit
rot symptoms after inoculation with isolate NDM1, NDM2, NDM3, NDM4, NDM5, NDM6, NDM7, NDMS§;
NDM9, NDM10, NDM11, NDM12, NDM13, NDM14, NDM15, NDM16, NDM17, NDM18, NDM19, NDM20, and

U: control, respectively.
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Table 1 Pathogenicity test of fungi associated with fruit rot disease of mango Nam DoK Mai Si Thong for 5 days

after inoculation

Isolates Lesion length (mm)Y Disease severity Disease incidence (%)
control 00.00+0.00 o 0.00 0.00
NDM1 37.22+3.41 | 0.60 60.00
NDM2 65.70+0.83 h 2.00 100.00
NDM3 8297+1.54 e 2.00 100.00
NDM4 75.08+0.93 fg 2.00 100.00
NDM5 84.85+2.50 de 3.40 100.00
NDM6 56.65+2.03 i 1.00 100.00
NDM7 88.58+1.79 cd 4.00 100.00
NDM8 100.73+3.80 a 4.00 100.00
NDM9 72.77+1.97 ¢ 1.60 100.00
NDM10 93.12+3.71 bc 4.00 100.00
NDM11 76.42+1.50 fg 2.00 100.00
NDM12 12.50+2.27 n 2.00 100.00
NDM13 49.60+2.25 j 2.00 100.00
NDM14 42.83+1.26 k 1.60 80.00
NDM15 27.87+4.45 m 2.00 100.00
NDM16 80.18+0.95 ef 3.20 100.00
NDM17 95.07+0.95 b 4.00 100.00
NDM18 77.75+0.53 fg 3.80 100.00
NDM19 85.40+3.32 de 3.20 100.00
NDM20 85.12+0.55 de 4.00 100.00
F-test *x

CV. (%) 4.38

Y Mean + standard error
** Significant difference at P <0.01 by DMRT
Means followed by the same letter (s) in a column are not significantly different (P <0.01 by DMRT).
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Figure 3 Morphological characteristics of fungal isolates; A: NDM7, B: NDM8, C: NDM17, D: NDM16, E: NDM18, F:

NDM6, and G: NDM10; 1: colony on PDA, 7 days after incubation, 2: pycnidia on pine leaves, 3 =
conidiogenous cell and paraphyses, 4: immature conidia and conidia spindle-shaped, and 5: mature

conidia. (Bars=10um)
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Figure 4 Morphological characteristics of fungal isolates; A: NDM12 on PDA, 7 days after incubation, B: acervulus, C:
orange coloured spore masses produced in culture, D: conidiophore, E: conidia, F: NDM13, K: NDM15;
colony on PDA, 7 days after incubation, G, L: pycnidia and conidiomata on PDA, H, | = beta-conidia, I, N:

pycnidia on mango leave and J, O: alpha-conidia. (Bars=10um)
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Figure 5 Phylogenetic tree constructed by using neighbor joining method with 1000 bootstrap replicates. The
maximum likelihood tree is obtained from combined ITS and EF1-Q sequence data retrieved randomly
from the GenBank along with the present studied isolate. The scale bar on the rooted tree indicates a

0.10 substitution per nucleotide position.
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Table 2 Conidia size of the fungal isolates causal agents of fruit rot disease from Nam DoK Mai Si Thong mango

Species Isolates  Conidia size (um)(L x W) Mean + SD (um)(L x W) (L xW) Source of data
Lasiodlplodia Type (19-)21-31(-32.5) x (12-)13-15.5(-18.5) 26.2+2.6x14.2+1.2 1.9 Alves et al.
theobromae (2008)
Lasiodiplodia thailandica — Type (20-)22-25(-26) x (12-)13-15(-16) Not report Not report  Trakunyingcharoen
et al. (2015)
Lasiodljplodia sp. Type (19-)21-31(-32.5) x (12-)13-15.5(-18.5) 26.2+2.6 x 14.2+1.2 1.9 Alves et al.(2008)
Lasiodljplodia sp. NDM2 (17.1-)20.6-22.1(-23.6) x (11.8-)13.5-14.8(-16.2) ~ 22.2+3.8 x 14.7+1.3 1.5 This study
Lasiodljplodia sp. NDM5 (20.1-)22.6-23.3(-27.5) x (11.0-)14.1-15.1(-16.9) ~ 23.0+1.4 x 14.6+0.9 1.5 This study
Lasiodljplodia sp. NDM7 (15.9-)20.8-21.0(-24.9) x (11.1-)12.1-12.2(-13.1) 20.9+1.9 x 12.1+0.5 1.7 This study
Lasiodljplodia sp. NDM8 (13.3-)19.1-21.2(-26.1) x (12.6-)15.1-17.4(20.6) 16.2+1.6 x 20.4+2.1 1.2 This study
Lasiodiplodiia sp. NDM17  (15.3-)20.8-22.0(-25.4) x (10.4-)13.3-14.5(-15.6) ~ 21.3+2.2 x 14.1+1.3 1.5 This study
Lasiodljplodia sp. NDM19  (20-)22.9--23.4(-26.6) x (12.1-)13.3-14(-15.3) 23.2+1.4 x 13.7+0.8 1.6 This study
Lasiodljplodia sp. NDM20  (19.1-)22.7-23(-26.7) x (12.3-)14.0-14.1(-15.5) 22.2+1.6 x 14.0+0.8 1.5 This study
Lasiodiplodia Type (22.5-)23.5-32(-33) x (13.5-)14-18(-20) 28+2.5 x 16+1.2 1.7 Alves et al.
pseudotheobromae (2008)
Lasiodljplodia sp. NDM16  (21.1-)27.3-28.2(-30.6) x (12.5-)14.2-14.3(-15.9) 27.8+1.7 x 14.2+0.6 1.9 This study
Lasiodljplodia sp. NDM18  (25.1-)28.9-29.7(33.42) x (12.1-)13.8-13.8(-16.2)  29.6+1.7 x 13.8+0.7 2.1 This study
Fusicocum sp. Type 18.6-37.2 x 4.6-7 224 x5 4.5 Slippers et al. (2005)
Botryosphaeria dothidea Type (20-)23-27(-30) x 4-5(6) 24.7x 4.9 5.0 Alves et al. (2008)
Fusicoccum aesculi Type (18.8) 23 (30.4) x (4.5) 5.1 (7) Not report 4.5 Slippers et al. (2005)
Fusicocum sp. NDM1 (24.7-)29.6-30.2(-33.8) x (5.2-)6.8-6.9(-8) 30.0+£2.5 x 6.9+£0.5 4.3 This study
Fusicocum sp. NDM3 (10.0-)13.4-13.9(-16.4) x (3.0-)4.0-4.3(-5.6) 13.6+1.2 x 4.1+0.5 33 This study
Fusicocum sp. NDM4 (12.5-)14.9-15.6(-18.4) x (3.1-)3.7-3.9(-4.6) 15.3+1.6 x 3.8+0.3 4.0 This study
Fusicocum sp. NDMé6 (10.6-)13.6-13.9(-16.5) x (3.5-)4.2-4.3(-5.9) 13.7+1.2 x 4.2+0.4 3.2 This study
Fusicocum sp. NDM9 (15.8-)18.3-19.3(-21.7) x (3.5-)4.2-4.4(-5.5) 18.8+2.5 x 4.3+0.4 4.3 This study
Fusicocum sp. NDM10  (15.8-)18.3-20.2(-24.2) x (2.8-)3.9-3.4(-4.9) 19.6+1.9 x 4.1+0.4 4.7 This study
Fusicocum sp. NDM11  (15.8-)20.0-20.3(-25.5) x (3.3-)4.4-4.5(-5.6) 20.1+1.9 x 4.4+0.4 4.5 This study
Colletotrichum siamense Type 15.0 - 185 x 5.0 - 5.5 - - Li et al. (2018)
Colletotrichum Type 12-17 x 3.5 -6 - - Ragazzo-sanchez
gloeosporioides et al. 2015
Colletotrichum acutatum Type  85-165x25-4 - - Ragazzo-sanchez
et al. 2015
Colletotrichum sp. NDM12  (11.7-)12.8-13.3(-14.8) x (3.3-)3.9-4(-4.7) - - This study
B—conidia size (LML x W) QA-conidia size (umM)(L x W)
Diaporthe pascoei Type  (15-) 19-31(-39) x 1.0-1.5 (3.5-) 4-5 x 1-2 - Tan et al. (2013)
Phomopsis fukushii Type 22-30 x 1.0-1.5 6-10 x 2-4 Choi et al. (2017)
Phomopsis sp. NDM13  (15.0-)20.9-21.6(-26.4) x (0.95-)1.5-1.6(-2.2) (5.3-)6.6-6.7(-7.7) x (1.3-) - This study
1.7-1.8(-2.3)
Phomopsis sp. NDM14  (16.5-)21.7-22.8(-26.8) x (1-)1.4-1.5(-1.7) (5-)5.2-6.0 (-7.5) x (1.0-) - This study
1.1-1.6(-1.9)
Phomopsis sp. NDM15  (18.5-)22.7-24.8(-27.8) x (1-)1.3-1.4(-1.9) (4.7-)5.8-6.1(-6.8) x (0.9-) - This study

1.5-1.6(-2.0)
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Table 3 Identification of the fungal causal agents of Nam Dok Mi Sri Thong fruit rot disease based on morphological characteristics and molecular techniques

Isolates Morpholosgical Identified name Primer ITS1 - ITS4 Identified name Primer EF1251F - EF1251R Identified name Primer Lt347F - Lt347R
characteristic
Identity Accession Identity Accession (No.) Identity (%)  Accession
(%) (No.) (%) (No.)
NDM5 Lasiodljplodia sp. Lasiodljplodia theobromae 99 AB873040 L. theobromae 100 MF580814 L. theobromae 100 MH820123
NDM7 Lasiodljplodiia sp. Lasiodljplodia theobromae 99 KU377516 L. theobromae 100 MH820123 L. theobromae 99 LC496371
NDM8 Lasiodljplodiia sp. Lasiodljplodia theobromae 95 LC074359 L. theobromae 100 MH447074 L. theobromae 100 MH820123
NDM10 Botryosphaeria sp.  Botryosphaeria dothidea 100 MG198191 B. dothidea 99 JX513624 - - -
NDM13 Phomopsis sp. Diaporthe pascoei 99 KY011895 D. pascoei 99 JX862538 - - -
NDM16 Lasiodljplodiia sp. Lasiodljplodia pseudotheobromae 99 KP872340 L. pseudotheobromae 100 KT277529 L. pseudotheobromae 100 KX650830
NDM17 Lasiodljplodiia sp. Lasiodljplodia theobromae 100 HM466959 L. theobromae 99 KU507431 L. theobromae 100 KX401428
NDM18 Lasiodljplodiia sp. Lasiodljplodia theobromae 99 KX022498 L. pseudotheobromae 100 KT277529 L. pseudotheobromae 100 KX650830
NDM19 Lasiodljplodiia sp. Lasiodljplodia theobromae 100 HM466960 L. theobromae 99 JXd64041 L. theobromae 100 KX401428
NDM20 Lasiodljplodiia sp. Lasiodljplodia theobromae 100 EF904843 L. theobromae 99 GQ469898 L. theobromae 100 KX650842
Primer Cglnt - ITS4
NDM12 Colletotrichum sp.  Colletotrichum gloeosporioides 99 JX258803 C. gloeosporioides 99 AB971003 C. gloeosporioides 99 AJ301909
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