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Abstract: Zebra chip disease in potatoes is caused by the bacterium Candidatus Liberibacter solanacearum,
poses a serious threat to potato production in Thailand. Although the disease has not yet been reported
in the country, outbreaks have occurred in seed potato-exporting countries. Therefore, interception and
preventive measures are essential to prevent the introduction of this pathogen and its potential damage
on the domestic potato industry. In this study, a total of 134 imported seed potato samples from six countries
— Auwustralia, Canada, the Netherlands, New Zealand, Scotland, and the United States — were examined
during 2021-2023. Diagnosis was conducted using accurate and rapid molecular techniques (nested-PCR)
in combined with visual inspection for zebra chip symptoms on seed tubers. In addition, field surveys were
conducted in potato-growing areas of several provinces in Thailand, including Chiang Rai, Chiang Mai,
Tak, Phayao, Sakon Nakhon, and Nakhon Phanom. The results revealed no detection of either Ca. L. solanacearum
or zebra chip symptoms in imported seed potatoes samples or in field surveys. These findings provide
an important reference for establishing import regulations for seed potatoes, and contribute to the prevention

and control the potential introduction and spread of this destructive pathogen in Thailand.
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Figure 1. Symptom of zebra chip diseases on A: Potato tuber, B: Potato plant and C: Fried potato chips.

(European and Mediterranean Plant Protection Organization Global Database, 2024)
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Figure 2. Cutting tissue from the vascular ring area of seed potatoes for pathogen detection using

the nested PCR technique.

A’l v v = [~3 3 dl [~3 o
AABAIRNIAZNAUALAULD AV LANIUDANLEUA R
AT NDY 70 L fEus a1uIuABIATI LAaTLN

a @ Dd‘ a v s
penaumduelnnlinguugivesauueanaaed

sringauuieaiin A9z NaUALEULaNIAZANE
FaatinnduilesindetFuans 20 - 50 lulasans
Wenvneudduleazansdudadasinllifiulsn
goMNH -20 aeAIAEEa
3.2 n1gmsaadauAlnua (sensitivity) 189
WAA nested PCR
ﬂﬁﬁLﬁuLﬂﬂméﬂmma Ca. L. solanacearum
fidsdansziainuim deilasnadudu 5 ng/l
wnldmsageumanalaresinaiia nested PCR Tng
-107
(Subcommittee on Plant Health Diagnostic Standards,
2017) Tun1991UfjA3e1 nested-PCR Aad 1 Aoee
Tnaiias OA2 (GCGCTTATTTTAATAGGAGCGGCA) Hay
Ol2¢ (GCCTCGCGACTTCGCAACCCAT) WA mrituat
PCR (PCR-product) 2114 1,160 bp ﬂg’jﬁ?vmﬂ%ﬁ 2 A%l
Alnsiwes Lib16S01F (TTCTACGGGATAACGCACGO)
WA Lib16S01R (CGTCAGTATCAGGCCAGTGAG) i
PCR-product 211A 580 bp dausandmiuinlizen
PCRisznaumae PCR DreamTaq Green Master
mix 2X (Thermo Scientific™) Usu1ms 12,5 lulns-
ang arsazane nsiuafaonududu 1 lulasluans

o A « A o ¥ v 0
UadulenReasluszAuAud g 10

142

IHansazaraiifuie 3 lulAsans uaztinduils
gindetFunns 7.5 Tulasans Usunassausianun
Wiy 25 Tulasans Tisunsunisvin PCR adad
1 &ae'lnsiies OA2 uay O2c BuAUR 94 0apnLTa-
{8 w1 5 Wl makan Denaturation Aignimad
94 aAnLTaTad W11 453U Annealing ignuug
60 9ALEALT A WU 45 U7 WAY Extension
mmum 72 B9ANLTIALTEE U1 1 w19 laemin
ﬂgmmmummmu 40 381 Lmvmumummm
=

‘Vl@m%ﬂll

]

72 ’ﬂ\‘iﬂ’]LsﬂﬂL‘ﬂﬂ@ UIU 7 ‘L!’Wl LLasnNIT-
2 fauAlwsiNes Lib16SOTF

aaa
al

Ujnsenn a7

uaz Lib16S01R figuuvg i Sudu 94 asAgaiiag
figunndl 94 evrnizaiTs

1 30 3t Annealing fignunnfl 58 evAiTaiEes
DUy 72 aeATaLTs

w1 45 3unfi Inevinufidenimuadaua 40 sey

WA mumummwemuqﬁ 72 avAgaLTaa

WU 7 WA

147114 5 W17 Denaturation

D

14114 30 AU17 Extension

©

3.3 NIMIIa@aL PCR-product mm‘wmm
wadantnlnada (gel electrophoresis) P ARSI
3.3.1 wreneznlsaiaa 2 wefidus
Tedaranznnlsa 2 N3 azaneluines 0.5 TBE
buffer U3u1m3 100 Aadans U1 lUnasuauazany
Faenntadlulasion antudndden (RedSafe™



N19M9299UaRY Candidatus Liberibacter solanacearum
NamnNuRINug U SN

nucleic acid staining solution) Tnananasluazn WT?@‘?}I
MADNALANEUY NENdN LA aAsLLD A
VLTI

3.3.2 11 PCR-product 45u1m9 10
ulnsans asluasfiien1fuas 143 \EURNIATFIU
1%im 100 bp DNA ladder 1iusailTauinauaunm

28911 PCR-product ka 1inszua lWini 100 Taasl

waan 45 unii
3.3.3 AmadauunuABuenialauas

UV &ae1eias gel documentation THfinanm udasinlyl
APUHA

3.4 ﬂ’]iﬁli")@m’am%’ﬂ Ca. L. solanacearum
lusatiefidumea timetanaiaiiiuefaeis
flasunelude 3.1 uazinunsIaeUdaeMATlA
nested-PCR pnudumauitlénannlide 3.2 uas 3.3

4. nsAamnuazatagaulsalullas
dgnifudfaeeuiinuind lnagudisaantlas
Tugaanaanismnzignilszanng 45 4 auiagaiv
Aeanandn adunslunaneiud @ud sane
uauan faudadaelud eunamaaliduazenine
e A9 dmLdedsny enetdeann S9ndansien
ANNENITALLAZENNBLINEY SINTARNAUAT LAY
ANANEN AainUAITNUN TagAud1autaailu
sy (U) Funpanisvesdausfuuazlfidl

Marker 10°

1160 bp

a1n13Af1EAueIn1s1edlsALATiNNIATIAde L
tugunadaenaiia nested PCR luaefjiimnag

AANITNARIRBY LL@%%‘Q”I?I’II

HANNSAAYNITLLATIRE Ca. L soanacearum
ﬁmwmﬁfaumﬁuﬁqﬁuﬁ:ﬂud%ﬁﬁLﬂTw ALuNIg
Frainaila nested-PCR ANNATNA3R4RsATn e
114281911 Subcommittee on Plant Health Diagnostic
Standards (2017) UszinAaadinsLae N19MATIA
ﬁﬁ@'ﬁfﬂﬁwmcﬂﬁﬂﬁﬁ mm”l,f;@uq (sensitivity of detection)
mmmmqqmL‘%ﬂmwﬂ,@’ﬂm:ﬁumwLﬁmi’uﬁi’q
79 10° (Figure 3)

ilesanide Ca. L. solanacearum Lﬂuﬁmﬁm
mﬁuﬂmng‘tuﬂa walng wiflaaudosgede
ma?ﬂum‘ﬂumnmwuﬁuuﬁmmlfmmn 7 sznad
Isunseumn Adld A uedunnzasaded
dauuuusduianalelndaasdeanuglse iy
positive control LLVIML%@@’]LMQ@WﬂﬁT?N‘ma Tnedneda
andutinadtelndaing udeya NCBI (EU935004.1)
284 Ca. L. solanacearum %Iq m’a‘i_lﬂqmﬁu 16S ribosomal
RNA ag 16S-23S ribosomal RNA intergenic spacer
(LN9E91) PINTEURNAlle LAz tRNA-Ala 98ANENT
Y714 2,049 bp

Marker

Figure 3. The sensitivity of the nested-PCR assay for detecting Candidatus Liberibacter solanacearum was

determined using a serial dilution of a synthesized positive control DNA
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Table 1. Result for first examination for inspection the zebra chip disease in imported seed potatoes samples from

various country from 2021-2023 years.

Importing country Sample number (tuber) Quantity (Ton)  Evidence of
2021 2022 2023 Total zebra chip

disease by

nested PCR
Australia 16 22 49 4,316.32 not detected
Canada 10 2,349.00 not detected
Netherlands 7 3,37.50 not detected
Scotland 22 24 16 62 12,344.59 not detected
New Zealand 0 1 175.00 not detected
United States of 0 2 0.39 not detected
America

Total 43 54

37 134

19,622.80
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Table2. Field inspection for zebra chip disease following the planting of imported seed potatoes in farmer fields.

No. ID Year of Location Location (X,Y: GPS) Area Symptom of
samples  monitoring (rai) zebra chip

District Province

1 PVP1 2022 Wiang Pa Pao  Chiang Rai 19.209906,99.524330 15 no symptom

2 PVP2 2022 Wiang Pa Pao  Chiang Rai 19.212894,99.533905 1" no symptom

3 PMC1 2022 Mae Chaem Chiang Mai 18.505785,98.348495 1.6 no symptom

4 PMC2 2022 Mae Chaem Chiang Mai 18.516085,98.356354 2 no symptom

5 PMC3 2022 Mae Chaem Chiang Mai 18.516088,98.356400 3 no symptom

6 PMC4 2022 Mae Chaem Chiang Mai 18.503693,98.355118 4 no symptom

7 PCH1 2022 Chiang Kham Phayao 19.460657,100.336754 75 no symptom

8 PCH2 2022 Chiang Kham Phayao 19.458719,100.336143 175 no symptom

9 PCH3 2022 Chiang Kham Phayao 19.463728,100.340408 6 no symptom

10 PCH4 2022 Chiang Kham Phayao 19.470993,100.337334 20 no symptom

11 PTT1 2022 Thoeng Chiang Rai 19.680710,100.264610 8.3 no symptom

12 PTT2 2022 Thoeng Chiang Rai 19.707636,100.286598 2.8 no symptom

13 PPT1 2022 Phop Phra Tak 16.593417,98.776481 9.5 no symptom

14 PPT2 2022 Phop Phra Tak 16.593586,98.775317 2.3 no symptom

15 PPT3 2022 Phop Phra Tak 16.529611,98.746911 10 no symptom

16 PPT4 2022 Phop Phra Tak 16.554108,98.823697 18 no symptom

17 SKH1 2023 Mueang Sakon- 17.125953,104.290058 1 no symptom
Nakhon

18  SKH2 2023 Mueang Sakon- 17.131453,104.287633 3 no symptom
Nakhon

19  SKH3 2023 Mueang Sakon- 17.131328,104.302286 9 no symptom
Nakhon

20 SKH4 2023 Mueang Sakon- 17.131447,104.287642 1 no symptom
Nakhon

21 SKH5 2023 Phang Khon Sakon- 17.354119,103.760042 7 no symptom
Nakhon

22 NKH1 2023 Wang Yang Nakhon 17.063889,104.368097 1.2 no symptom
Phanom

23 NKH2 2023 Wang Yang Nakhon 17.062417,104.373553 5 no symptom
Phanom
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