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Identification of Embellisia allii Causing Skin Blotch on Garlic Bulbs

Imported from The People's Republic of China and Controlling by Ozonated water
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ABSTRACT

The study of skin blotch pathogen of garlic bulb imported from The People’s
Republic of China was carried out at Chiangsaen Plant Quarantine Station, Chiang Rai
Province during January-August 2016. Symptom of skin blotch was detected in 15 of 187
samples of imported garlic bulbs. Embellisia allii was isolated as a key pathogen caused
skin blotch symptom in all 15 defected samples using morphological and molecular
characteristics. The molecular characteristic was investigated by a PCR and run with gel
electrophoresis. The results showed that fungal DNA of 15 isolates were consisted of 315
base pairs. Obtained base sequence was compared to the Genbank database. It was
found that skin blotch fungi from garlic base shared the same E. allii for 100 % identity.
The E. alli is quarantine pest in Thailand, therefore control of E. alli must be concerned.
Application of ozonated water at 1 g/h for 30, 45 and 60 min could reduce the spores
germination of E. allii after 24 h of incubation at 0.75, 0 and 0% respectively. Moreover,
application of ozonated water at 1 g/h for 30 min was completely inhibited skin blotch

disease in garlic blub.
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Figure 1 (A) Skin blotch on outer scale of garlic bulbs. (B) Embellisia allii infection on

inner garlic clove. (C) Conidia on conidiophores in culture (x40). (D) Early multicellular

chlamydospores present in culture. (x100) (E) Colonies on PDA from surface and reverse
(5 Days) (F) Conidia and conidiophores of E. allii. (x400)
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Table 1

imported from the People's Republic of China

Morphological characteristics of Embellisia allii isolated from garlic bulbs

Characteristics G. Campanile*

E. G. Simmons**

Present isolate

Colony dark brown to black,

velvety or powdery

blackish brown to black

powdery

dark brown to black

velvety or powdery

Conidiophores simple or branched
up to 100 Wm long

and 5-10 Wm thick

simple or branched,
mostly 30-45 m long,
up to 100 Wm long
more long, solitary or

in groups of two or more

simple or branched,
mostly 30-50 Wm long,
up to 100 Wm long,
solitary or in groups

of two or more

Conidia ellipsoidal or ellipsoidal or somewhat ellipsoidal or
subcylindrical,10-15x cylindrical, 9-12 x24-36 |Am, subcylindrical,
25-45 m, very dark thick walled 4 to 8 dark and thick walled
3-6 transverse and transverse and 0 to 2 1 to 8 transverse
1 or 2 longitudinal septa longitudinal septa and 1 or 2 longitudinal
septa
Secondary short secondary secondary sporulation secondary

conidiophores conidiophores which

bear conidia

present in culture

conidiophores

which bear conidia

Chlamydospores present on host plant,

present in culture

frequently present

not so frequently in in culture
culture
Source : * Campanile(1924) ** Simmons(1971)
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3w 15 fege Adun19idadedneue

NNFUFIUINGIWAT WU Aanseucadeiy

L%ﬂ’i’] E. allii (Campan.) E.G. Simmons

(Campan) EG. Simmons 1971 fis¢6l 100 %

identity M9finsTuunBaTIarglsadou

[

M LFNALTULABIAY Koike and Rooney-

=

Latham (2012) NANBIAMNVRAINTAIBNIY

[

WUgNIINTBIEDT]

salausi deusnléann

1971 ma”ﬂLLunTmﬂawﬁ’ﬂé’nym:WWGWuqniiu
Wwu31 DNA #l§enn1svih PCR flauia 315
ALa (Figure 2) ULAzAAUIWEDDY DNA 289
Fasiie 15 et ldnaseuansly Table
o fehsduwszeadesii 15 fptaly

=) [ v J a
WEUNUIDYRDDN GenBank Wyl1dAIY
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gudayalu Genbank swnInduunléiu insasiazannIal 38 Mvuadngisduis
@851 E alli laei®asn E alli (Campan.) fiovviuaNwIsIBUUARANNG W.A. 2507
E.G. Simmons 1971 (TaiAnfAa Helminthos @UUN 6) W.A. 2550

porium alli Campan. 1924) Fodofuiden

M 1 2 T SRR TR STO ST T 12 A3 18 15 M = DNA ladder
1=CS101
2 =CS102
3=C5103
4=C5201
5=(5202
6 =CS203
7 =CS301
8 = CS302

| 9=(5303

500 b | 10=C5401
300bp W B e S e e BN B B G See B e 11 = CS402

12 = C5403
13 =CS501

14 = C5502
15=CS503

Figure 2 DNA fragments of the ITS regions of rDNA from fungal 15 isolates obtained after
amplified with the pair of primers ITS1 and ITS2, Lane M was 100 bp-ladder DNA size

markers, Lane 1-15 were DNA tissue of fungal 15 isolates (Product size = 315 bp)

Table 2 DNA sequencing of fungal causing skin blotch isolated from garlic bulbs

imported from the People's Republic of China

Target
Sequencing ) NCBI BLAST*
size

5’ CTTGGTCATTTAGAGGAAGTAAAAGTCGTAACAAGGTCTCCGTAGGTG
AACCTGCGGAGGGATCATTACACAATATGAAAGCGGGCTGGATACTCTG
TAGTAGTGCATTGCTGTACGGCGTGCGCTGCTGGAGAGCCTGGCCTTGC

TGAATTATTCACCCGTGTCTTTTGCGTACTTCTTGTTTCCTTGGTGGGCT 345 E. alli
CGCCCGCCACATGGACAACTCATAAACCTTTTGTAATAGCAATCAGCGT (100% Iden.)
CAGTAACAACATAATAATTACAACTTTCAACAACGGATCTCTTGGTTCTG

GCATCGATGAAGAACGCAGC3’

*NCBI = National Center for Biotechnology Information
BLAST = Basic Local Alignment Search Tool
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Table 3 Spore germination (%) of Embellisia allii after treated with ozonated water for O
(Control), 15, 30, 45 and 60 min. then incubated at 27 °C for 24 hr

Time of exposure to

Ozonated water (min.)

Spore germination (%)

0
15
30
45
60

9550 b ¥
9450 b
0.75 a
0.00 a
0.00 a

" Means in the same column followed by a common letter are not significantly different

at 5 % level by DMRT

Thai Agricultural Research Journal Vol. 34 No. 3 September - December 2016 239



Figure 3 Swollen and abnormal hyphae of Embellisia allii, after treated by ozonated water
at 30 (A), 45 (B), and 60 min. (C) after incubated at 27 °C for 24 hr compared to

non-treated by ozonated water (normal hyphae) (D)
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pINTHATEIRNUTEINAENIFaIWSNN (USDA)

Fesusasilalruiuansiianuatnelasasie

Table 4

ﬁﬂﬁﬁuﬁﬂﬂ ‘%ﬁag"[uﬂq:u Generally Recognized

as Save (GRAS) (83w, 2543)

Disease inhibition (%) of Embellisia allii on artificially inoculated garlic bulbs

when exposured to ozonated water for 0 (Control), 15, 30, 45 and 60 min. after

stored at 10 °C for 15 days

Time of exposure to

Diameter of lesion (cm.)

ozonated water (min.)

Disease inhibition %

0 245 b" -

15 210 b 1428 b
30 0.00 a 100.00 a
45 0.00 a 100.00 a
60 0.00 a 100.00 a

" Means in the same column followed by a common letter are not significantly different

at 5 % level by DMRT

15 min

Control

Pathogen

E. allii

30 min. 45 min. 60 min.

Figure 4 Effectiveness of ozonated water at 0 (Control), 15, 30, 45 and 60 min. for

controlling E. allii causing skin blotch on garlic bulbs imported from the People's Republic

of China after stored at 10 °C for 15 days
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