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Production of SPFMV-free and SPCSV-free Sweet Potato Using Tissue Culture
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Abstract: Two varieties of sweet potato cultivars SP02 (purple flesh) and SP08 (yellow flesh) were collected from
Royal Agricultural Station Inthanon, Chiang Mai province, and planted under greenhouse condition. The plant
samples showed viral leaf symptoms, chlorosis and purpling were clearly observed after planting for 90 days.
Infections were proved by PCR for both Sweet potato chlorotic stunt virus (SPCSV) and Sweet potato feathery
mottle virus (SPFMV). Five criteria severity levels 0-4 (healthy normal-severest) were used to evaluate the
diseases in 100 leaf-samples of each variety, results showed no healthy normal detection, severity at level 2 was
the major percentage found at 48 and 45% for SP02 and SP08, respectively. Accordingly, the tissue culture
plantlets were produced (culturing on MS medium) and used for virus-free production trials using meristem tip
cultures with and without thermotherapy (kept under 37 + 1 °C for 30 days). Excision of the meristem tip from the
plantlets at the sizes of 0.3, 0.5 and 1 mm then cultured on the same medium for 90 days after that PCR were
used for virus-free evaluation. The trials with thermotherapy of both varieties at the size 0.5 and 1 mm
were succeeded to produce high rate of virus-free at 90.9-100% . However, excising of 0.3 mm meristem with
thermotherapy trials affected survival rate of plant decreasing to 37.5%. Mass-production of virus-free plantlets
testing for various concentrations of plant growth regulators supplemented in MS medium, after culturing for
30 days, the greatest number of node per plantlet of SP02 and SP08 were 11.1 and 13.8 respectively, on the
medium supplemented with indole-3-acetic acid (IAA) at the concentration of 0.5 ppm and gibbereliin (GA,)

at the concentration of 1 ppm.
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UNARERD: mmfmmmwuﬁuumﬂmﬂmmumwmumq@umuuw F Aandndeslua Auau 2 aneiug lHun SPo2
(Lﬁfﬂﬁmq) uae SPO8 (HleAwAeq) wndgnnnelulssisewtlung 90 U nuluNTLAAIBINNIAR WABILAZA A A
104 iflansaadtiasedaematia PCR wudRmannnsdinsinanssantuaedlada Sweet potato chlorotic stunt virus
(SPCSV) uaz Sweet potato feathery mottle virus (SPFMV) NsssiuAYINIUIINTB9RIN3TIAAINAII AN LT
5 526 7 0-4 (Unf- Tuuangm) TuiaetaludiumAud azaneiig - az 100 u Taiwuluafidng FEALAIINTULIS
wwumﬂmmiummwuﬁ SP02 uaz SPO8 ARIZAL 2 WML 48 LAz 45% ANANAL mnmsuwuuuw‘lummw
wnzAe el esaniunnalg mnmau (37°C luiaan 30 1) uazlilinansban mmml,uﬂmfammﬂmmm
100 0.3, 0.5 UAT 1 mm INZIAENL181N3 MS uazmsadaunsaenlaiadaamaiia PCR widnmsintiiaiie
\R3tylaneieanaunm 0.5 uag 1 mm finnaenliiaiaaesiin 90.9-100% atindlsfinnannslinnaberuaznisin
Lﬁ”fmﬁ'@m’%mmmm 0.3 mm AeRa e AmNITTAnse pTe AR ARRTiEN 37.5% daunismziReaiiefiaiie
i Brnasiumedannloda widn awing MS Ay 1AA 05 mg/l k8T GA, 1 mg/! aunsnfia BN nsumaAlE A
ﬁqm”luv%mmmﬂﬁuﬁ Seruaudioiadn 11.1 uaz 13.8 Yastafiu puss

AdAty: dme 1fa SPFMV uaz SPCSV fiudauitilaanlaia

AN denaidaniaAsegiaiuatienin (Kokkinos and
Clark, 2006) lafag1u1saunsszunnlaneialddy

JUWA (Jpomoea batatas L. Lam.) An8¢ mummﬂwuﬁ meufafaﬂmmwh WAZWNAININE

uaed Convolvulaceae (ufteanmsfiapudny i LAATILa AL nslivinsiugsevion
FusuT 7 1e9lan 18991419818 419 Fralne Sy wuﬁﬂmm”LQim”LumiLwnﬂaﬂuuLﬂuQﬁmimiu
{5a #naunfiad Sudrdzuds Sautuinluesbeu nsufilatlynadanann RDURENGE D CRE
woueuBnINatuazandnl Usmaneiliudl  Sagszacditenaniuuhiugiuneaeslasadias
wnzdgnaiume santszanns 20,302 15 nan@nsu WATANISNNTAETe Lﬁlmﬁmﬁuwummam

352,999 fu nandniady 2,673 Nlanfusals  vieusugiuma anaug SP02 uaz SP08 Uaan
(Department of Agricultural Extension, 2017) &4 Tn5a d1usu L selamiluaudaddunisnansime
wealdunadanliinandngeatnnsotinn1dds  weanmmnnssialyl
gaa1mnssunisulagihiduuts uazeruisneadns
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Wuwasansnganlision milulamsm Iendiu uas aUnsaluazasanng
AnsfinuayyasAse TeTunuansanunddryuls
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pANAile 1 (HeRnaes uazAdnazi provitamin 1. NSIESENNUENWNA

A carotenoid ‘Luizﬁuﬁ'z};uﬁﬂu winduluuasen FUINVINUTT UM AR 8WUE SPO2 WAz
(Woolfe, 1992) faqiiugyatiilasenisnanaiinig SP08 ANANNTLNHATNANBUN UL Ul BYY
m'\'iL@?umwmﬂﬂﬁﬂqﬂﬁummLﬁumn%yw,wiﬂamu Hiaeuiie 81neaaannes Aandndeslud diuntgn
doyundnfyannisdinanasedsananturen melFanmlseBeusuunas lunsynns 1w 12 99

Wuﬁ:ﬁ'i% wnrdgn danansenusedsuiniuay ﬁmsfﬁu@umﬁy@ @LmiﬁﬂﬁLLmﬁyﬁmﬁ%mmm
s aesuanan lhsafidndny WWun Sweet potato el Tasemsuans sumAaneiug sPo2 filedsins
feathery mottle virus (SPFMV) wae Sweet potato Lﬂu?ﬂﬁ’luLLﬂﬂmﬂm@Wﬁﬂ (lobed) mumﬁwuﬁ SP08
chlorotic stunt virus (SPCSV) M l3iNaa3199an a4 filedwaes W ugdiala (cordate) (Figure 1)
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Figure 1.
and SP08: yellow flesh (B)
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2. ANBMULAINSLSALESH LaTNITNSIRINARY
2.1 mMatlsziiupnuguussaasisnloa
AUNRBINITUATUNNIZALAIINTULI
gpalsAunlusumeis 2 aeuf efuluneany
90 Junavlgn anuWufay 10 Hu (41) Huaz 10l
34 man 100 10 TnelHinausfnisss @ uiudilud
LAPNEIN199 AR MABILAZ AR R T LT LA WA L
yavue wiafly 5 528U Ae svau 0l ugasennis
92A 1: 1-25% FeA 2: 26-50% 32AU 3: 51-75% LAy
7M1 4: 76-100% (Figure 2)
2.2 memsadatialhiafaamaiin PCR
guludumeusiazanewug flugneenns
luqa@aesluqnadsiaeauau 20 Aaat19un
parageLTTintedelasa Ineldnnsnmaaeudag
wANA PCR (polymerase chain reaction) 14 ¢ primer
§19FUN13M3IA911 T8 SPFMV uaz SPCSV Tag
FALUAIRNNATNN989 Kwak et al. (2014)
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Leaf shape, tuber shape and tuber section of sweet potato cultivars, SP02: purple flesh (A)
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d1dumAaaWug SPO2 LA SP08 7
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Fuitalu 70% ethanol 11198 30 317t reutinltlus
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AINAEN 30 T3
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Level 0 Level 1
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Level 2

Level 4

Level 3

Figure 2. Five criteria severity levels of chlorosis symptom on sweet potato leaves comparing to total
leaf-area: 0 = no symptom; 1= 1-25%; 2 = 26-50%; 3 = 51-75% and 4 = 76-100%

MS free hormone
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(completely randomized design; CRD) tuinaniaue
ﬂ’]ﬁ\lﬂ?m ﬂ’MJ\I’AN ﬂﬁquﬂ’ﬂ ’Muaul‘u M@Qﬂ’]?
YAl bt L@EN 30 'Ju ‘Wiﬂuﬂ\i@’]uqui’aﬂ@”mﬂ\iﬂﬁw“ﬁ’lBﬂ
sapndseengnufieuieiugaraunx (MS)

4. nsnnanlasa SPFMV uag SPCSV
4.1 Manziaessidlaifiamsnylansaan
= & & d A
AnENnnzidsiaEiaiylanasen
Tnasmulasa1nasn13999 Wondimu et al. (2012)
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Tneningusfumeit 2 mwvﬂ”uﬁﬁmnzﬁ”miu@mw
waﬁymLf':mﬁ'famﬁmL?:@Lﬁlfm?‘tyﬂmﬂmmmﬂlﬁ
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aniufnelUinn @ a9 uenmns MS AR BAP
1 mo/ Wi 1200 lux 16 Falia/Au msageunsiasn
7RATD Lﬁyfmﬁ'@m??m PRANIZEREN 30 T uazinET
wiryany sl i1 lunnsmenagsunisdannlada
upeaiudie 2.2

42 nsl¥Annuteusauiunismiides
Wedewiyarusen ‘Emmml,ﬂmmﬂfmmmm
Feyissa and Dugassa (201 1) mmuuumﬁmw L@FN
Tugnimnsidgailede 1) 30 Ju v ugacumu
aungi 37 £ 2°C luaan 30 Ju aniiiandagau
il dasyianssannislingesqansaailuuy
aweale W ldawn 0.3, 0.5 uax 1 mm i lwmnsdes
psvadaLNsiiEAnseaveiile ot ymamnzan.
30 §u uasmiduissyany sallU i lunnsnsmagey
nsdaanlfadumanuiae 2.2

5. Mansragaun1slaanisnlsa

v Fundndumed inunisinliiUaeslaa
ﬁwwlﬂﬁﬂmﬂquﬁ”ﬂqLﬁyfalﬁ'fmﬂ?wﬂmﬂmm LAy
mﬂ%m’m%@uéfmﬁumsﬁmﬁmﬁ@Lfﬁﬁgﬂmmﬂm
uamsnageunislaanlnfafqamaiia PCR
iupeaiudie 2.2
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1. anruzaIn1s1adlsa lsa lulumALaznis
PR EHT
anNsAnENa N3 lea lFauwlusiumA nas
mamnztlgnlé 90 1 nueIN19ARWASY wazqnd
mﬁmm@“um\mﬂuﬁumﬂVTymmmﬂWuﬁ: wazanny
qaAmassaduNasuuluang (Figure 3) Feannnfaq
AL91891%289 Kokkinos and Clark (2006) #ing29
AINIAINANUNARINNITENNA8UBS SPFMV WAL
SPCSV iininanadaniu dsnaiinail luiingd uas
nsLasty A U InE1 a9 mnmsﬂmﬁumwmmmwu
AOTHTULINTTAL 2 mmnzm 48 uaz 45% Iumﬂwuﬁ
SP02 a2 SP08 ANNANAL memmmummm@
hh¥adnemaian PCR wuLaUA e fifatnnaaen,
356 LAz 583 ALua AsAuauIatonalanAnauas
a1ngnsiuas SPFMV 1-F, SPFMV 1-R uaz SPCSV
uni-f1, SPCSV uni-rl 7114 lun1sasaagan muai A
LansEanadivnaneauiuaedaiars 2 1t

2. greansimunsandamawziasuialia
Nuwne
2.1 mamquﬁyﬂqmumm&ﬁuﬁ:éuﬁu

Anmnzasedediumeen uaz
M1419 28988g SPO2 waz SPO8 Tuauns MS iy
1981 30 Fu WUFWTUINAR mngqmﬁlﬂ winfiy 6.20
UAZ 5.15 Cm ANNANFL UAENSNNHREIAEASinNg
IR TYIIANF LAz INIEINIINT IE AT

2.2 MINAUGATBWNT MS

ANNINARBLGATE WS MS TiFiANT
ATLIANNITLATTY AU 14 N998d 8 {ulaan 30 Ju
(Figure 4) W41 NIRRT 7 ALAN IAA 0.5 mg
$9uAL GA, 1 mg/l asniins U neeeane
Wug SPO2 Uaz SPO8 mm?'izgm 11.1 waz 13.8 dasie
Fiw meﬁé’mm’m@mm“qm?ﬁfm@ﬂﬂ@mnmnﬁqm 60
ua 50% LA N97837 4 i liAuenaTnaes
WumAaneiug SPo2 ﬁmfmmqmﬂmqﬁzm 9.59 cm

3. msfnanlada SPFMV waz SPCSV
3.1 ﬂ’]‘iLW’WxLa’/ENLﬁﬂLdﬂL@?mﬂ@ﬂﬂﬂﬂﬂ

mﬂmiﬁmLﬁ”@@'mﬁfyﬂmaﬂammﬁq
2 aneniugliiiaunn 0.3, 05 uaz 1 mm ez
Wuiaan 20 5u wunasildamseniais 50, 87.5 uaz
95% MINATNY UazUFIN19Ae T unan 65 51
e Lﬁ@lﬂ?ﬁtymmmﬁwuﬂuﬂd@uﬁj wanldl uazaINngn
agisrydudufiauyaninnadniasinsnuuemng
dunazi MS‘?}I@N BAP L%M%]u 1 mg/! ‘lumm 753U
(Figure 5) mnuummuuumﬁmmarmmmu@m@mm
Uaneieiearia 3 11 wmfa@ﬂﬂ@mﬂumm 1 1haw 1
dunmanslanlafaunlu woan dunfnluansanis
19a (Fi igure 6) 11 WA e ﬂ u Wang and Valkonen
(2008) NTIENIUINNTINY L@ml,u@mfammﬂmw@m
209 UNATIA 0.5 uaz 1 mm AamsINSTTIR 100%
mem?ﬁmL‘f':ﬂL?j@L@ﬁtymmmLﬁﬂﬁ’é@mzm?ﬂ@miiﬁ

unnInaua g

Figure 3. Viral symptoms on leaves of sweet potato cultivars SP02 and SP08 after planting for 90 days:

(A) mild chlorosis; (B) chlorosis and purpling on older leaves
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Figure 4. Growth of sweet potato plantlets after 30-day cultured on MS medium supplemented with various

concentrations of plant growth regulators in 14 treatments, SP02 (A) and SP08 (B)

1 = MS free hormone 2 =MS + 0.5 mg/l IAA

3 =MS + 1 mg/l IAA 4 = MS + 1 mg/l BAP

5 =MS + 2 mg/l BAP 6 = MS + 1 mg/l GA,

7 =MS + 1 mgl GA;+ 0.5 mg/l IAA 8 = MS + 1 mg/l GA,+ 1 mg/l IAA9

9=MS + 1 mgl GA;+ 1 mg/l BAP 10 = MS + 1 mg/l GA;+ 1 mgl BAP+ 0.5 mg/l IAA

11=MS + 1 mgl GA+ 1 mgl BAP+ 1 mg/l IAA 12 = MS + 1 mg/l GA,+ 2 mg/l BAP
13 = MS + 1 mgl GA#+ 2 mgl BAP+05mgl IAA 14 = MS + 1 mg/l GA+ 2 mg/l BAP+ 1 mg/l IAA

Figure 5. Development stages of meristem tip culture of sweet potato: (A) meristem after cultured for
45 days, (B) 65 days and (C) 75 days

Figure 6. Sweet potato virus-free plantlets after transplanting for 45 days under net-proved house:
(A) SP02 and (B) SP08
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3219l AraEauaNA LN TN ZIA S
Lf:@lﬁ'ﬂlﬂ?ﬁyﬂ@’mﬂ@m
anmaiuR Ui Alug ALANE U
37 + 2°C lunan 30 Ju Wudn AusumnAN /ey
Tuwdesdntiosusiiiefare sl anuuiu
Lﬁ'@ﬁqmﬁmﬁ:ﬂ@'m@?mﬂmm@miﬁﬁmmm 0.3,0.5
LAY 1 mm NI IINZAEsZI9an 30 F1nne
f133nsaniade 37.5, 75 AT 87.5% AMNA"FL LAz
nFad e Wunan 60 5u Lﬁ@@lmﬁmﬂmmmm
annnsntastyuasimuduiuliuasliuansannig
TrAuRaaiude 3.1

4. mMsmsragaumsilaanlasa
AINNIAIIAERUNIUaBA TR SPFMV uay
SPCSV #aelmAtla PCR T umATaaaIdnawug 7

Q
a

HunissaiiaEiaisny WU auwug SPO2 Aitasny

o

Table 1. Survival rates,

anns@daaiiedieroyaun 03,05 uaz 1 mm &
nsUaanlafa 100, 90.9 WAL 94.2% MINANAL (Table
1) WaraneWug SP08 ‘17;L@?ﬂé@’]ﬂﬂ’]ﬂ?\\?ﬂ%ﬁmﬁ@L@Qﬁ‘ﬁy
211m 0.5 kA 1 mm Jn13tlaanlaa 100% (Figure 7)
MU 89N LN17918911289 Wang and Valkonen
(2008) ﬁwud']ma‘ﬁmiﬂ@'mﬁmmmm 0.5-1 mm
ansoinEsuneaanlada 87-100% wusfinng
51,%ﬂmu??@uéfmﬁumﬂwqxﬁymLﬁ”@@m@?mmmm 0.3
mm sinddnanissanugud douauin 0.5 uaz
1mm An1sdaantafa 100% (Table 1) (Figure 7)
WULA 82 UN19918971142849 Feyissa and Dugassa
(2011) findn99nnslE asseusauiunssaidiaiie
IR3TYTUNA 0.5 WAz 1 mm mmamm@m%miﬂ 83.99-
100% meﬂmmwmwmmumnwmmmLu@Lm@
L@itymmmL@ﬂuﬂufamnmiifammmmmn

regrowth and virus elimination percentages of two sweet potato cultivars after

excisions of various size meristem tips with or without thermotherapy treatments

Treatments® Survival rates (%)" Regrowth Virus elimination (%)°
rates (%)° SPCSV SPFMV
SP02 SP08 SP02 SP08 SP02 SP08 SPO2 SPO8

Without thermotherapy :

0.3mm 50.0 45.0 5.0 11.1 100 100 100 100

0.5mm 87.5 85.0 94.3 97.0 90.9 100 87.9 90.0

1 mm 95.0 95.0 92.1 92.1 94.3 100 88.6 97.1
37 £ 2 °C for 30 days

0.3mm 375 375 0.0 0.0 0.0 0.0 0.0 0.0

0.5mm 75.0 70.0 83.3 89.3 100 100 100 100

1 mm 87.5 87.5 94.3 94.3 100 100 100 100

? A total of 120 meristem tips of each size were included in three replicates of 40 meristem tips in each treatment
® Data were collected after 4 weeks of post-cuture on MS medium
° Data were collected after 3 months of post-cuture on MS+BAP 1 mg/|

¢ Number of virus free plantlets, detection with PCR technique
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2§34 5 7 8 910 11 12 M

6

Figure 7.

3 4 5 6

7 8 910 11 12 M

Detection for virus-free plantlets derived from meristem tip cultured with or without thermotherapy

treatments by PCR technique. The expected sizes of amplification products from SPFMV and
SPCSV were 356 and 583 nucleotides, respectively, (A) SPFMV: (Lane 1-5) SP02 plantlet trials
of 0.3, 0.5, 1 mm without thermotherapy and 0.5 and 1 mm with thermotherapy; (Lane 6-10)
SPO08 plantlet trials of 0.3, 0.5, 1 mm without thermotherapy and 0.5 and 1 mm with
thermotherapy; (B) SPCSV: (Lane 1-5) SP02 plantlet trials of 0.3, 0.5, 1 mm without
thermotherapy and 0.5 and 1 mm with thermotherapy; (Lane 6-10) SP08 plantlet trials of 0.3,

0.5, 1 mm without thermotherapy and 0.5 and 1 mm with thermotherapy; (M) gene ruler DNA
ladder mix; (Lane 11A, 11B) nuclease-free water (negative control); (Lane 12A, 12B) SPFMV and

SPCSYV (positive control), respectively

G

annisAneiainisaeslsauulunas
navagayloFaludaet1eiume arawug SPO2 uas
SP08 faenAtin PCR wila¥a SPFMV uaz SPCSV
Huanwnlen deifudumesnannminlidaen
1q§m§wﬂ’1ﬂwq$ﬁ”ﬂqﬁ:@Lﬁlfm?zyﬂmﬂmm IU1A
03,0514z 1 mmieunulfuazlil¥nanusou
dnansnRnsnladanta 2 afineenanniialy 87.9-100%
LLm‘WUdWLﬁ”mﬁ'@L@?ﬂ;ﬂmwfﬂmmﬂmﬁ{ 0.5-1 mm
danarFed RN RTRnseALaY SIS Ly TRe e
aonaBaudandion ﬁﬂﬁmmamﬁﬁmiﬁmﬁi pXr
1509 100% LL@”mmmm@wmmmufamammmm
70% 3wl agnalsinunismzdeiie e sy
Uanagamauns 0.3 mm wannslfuas sl anuse
souuilennalunissndalasaviaesaia i 100%
UL MINUANSRIINT1INTAMTALAZNNTIAT LY
Aawdnam dmiunismnz s@saumealaenloialy
2 sdAsIZI MS 7R 1AM 05 mg/l GA, 1 mg/l
muﬁvmummuma‘mmmuuumﬂmmmmmwuﬁ
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