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ABSTRACT

Background and Objectives: Cymbidium mosaic virus (CymMV) poses a significant threat to
Dendrobium orchid cultivation and export in Thailand. Virus infection leads to a reduction in
plant growth, flower quantity, and the overall quality of Dendrobium hybrids. Virus-free plant
material is essential for ensuring sustainable production. Therefore, this research aims to
investigate the elimination of CymMV from infected protocorm-like bodies (PLBs) of the
Dendrobium hybrid in vitro using heat treatments.

Methodology: This study utilized PLBs measuring 5 mm, induced from CymMV-infected young
shoots and cultured on a modified semi-solid Vacin and Went (VW) medium supplemented
with 15% coconut water and 2% table sugar. The experiment was designed using a completely
randomized approach and comprised two main experiments: 1) the PLBs were treated for 5, 7,
and 10 days at 37 + 2°C, and 2) for 10, 20, and 30 min at 70°C, in comparison to 25 + 2°C
(Control). Subsequently, the PLBs were transfered to culture in a liquid VW medium for 6 weeks
after the treatments.

Main Results: The PLBs showed resistance to the heat treatment at 37 + 2°C for 7 days. This
treatment resulted in a 70% survival PLBs with the number of PLBs at 16.40 and 2.00 g fresh
weight, which were not significantly different from the control (P > 0.05). The PLBs were able
to withstand the heat treatment at 70°C for 20 min, resulting in 100% survival of PLBs and a
total of 22.50 PLBs, which did not substantially differ from the control (P > 0.05). Although the
fresh weight of the treated PLBs was 2.23 ¢ compared to the control’s 4.81 g, the difference
was significant (P < 0.01). After virus detection in PLBs using reverse transcription-PCR amplification
(RT-PCR) technique. Both heat treatments failed to remove CymMV from PLBs.

Conclusions: Heat treatment at 37 + 2°C and 70°C were ineffective in eradicating the CymMV
virus in PLBs. To enhance the efficiency of virus elimination, additional improvements are
necessary, such as combining heat treatment with antiviral agents, cryotherapy, or electrotherapy.

Keywords: Orchid cut flower, in vitro culture, thermotherapy, virus eradication, virus-free
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Figure 1 The percentage of protocorm-like bodies that survived each week after being treated
at 37 + 2°C (A) and 70°C (B). This means that each column followed by different letters
is significantly different by Duncan’s new multiple range test at P < 0.01.
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Figure 2 Protocorm-like bodies of Dendrobium Khao Jiranand ‘Khao Sanan’ after treats various

temperatures and durations: (A) normal PLBs, (B) yellowing, and (C) cell death.

n151syiulnvas PLBs nasldsuainuou
MIVAaead 1 nslaseLAUleUeY PLBs
waﬂf\nﬂlmwﬁmmaumammm 37 + 2 93AaIYd
fiszazinansing o doduddusmsiaanu 6
dUami (Table 1) Wud1 YANTALIUA PLBs Ly
ﬁfwmuiﬁmnsagu aﬂﬁuwé’ﬂé’%’umm%umu
10 91 PLBs msmwmm (Figure 3A) dlotusuu
WENUUIA LLaJUﬂ‘m‘Muﬂ PLBs Sauanslu Table 1
auiuléin fwauadeves PLBs ldunnsnafiu
Y9 (P > 0.05) fiAnogjsesring 16.40-27.90

Fadlofinsanuenmuuinves PLBs wuin PLBs
R S (Wesnin 3 Tadwns) uazwuin M (3-5
Tadung) Iwuldunnataiuneada (P > 0. 05)
Tuaefivng L (@nnnin 5 faduns) fsuiuade
upnsineueg1iidedfey (P < 0.01) Tnendalasu
Aufeuutu 7 fu nuiddwiudosdian
8y 4.40 + 0.32 Fu uazdwaliimiinand
Ateeiigadie (2.00 + 0.18 nfu) eumnsng
NYAMIUAN waznddlasuauiouuiu 5 Ju
(P <0.01)

Table 1 The average number, size, and fresh weight of protocorm-like bodies (PLBs) at 6 weeks

after thermotherapy (37 + 2°C)

Size of PLBs (mm)

Duration (day) Number of PLBs Eristh( )
Size S(<3)  Size M (3-5) Size L (>5) weight 18
0 (Control) 2790 + 2.52 6.00 = 1.04 4.60 + 0.69 17.30 + 1.49° 4.81 + 0.24°
23.40 + 1.63 5.80 + 0.55 5.10 + 0.58 12.20 + 0.98° 4.36 + 0.28°
16.40 + 1.83 9.60 + 1.49 250 +0.23 4.40 + 0.32° 2.00 + 0.18°
10 nd nd nd nd nd
P-value 0.24 0.49 0.30 <0.001 0.001
CV (%) 52.05 77.30 66.55 46.56 32.00

This means that each column followed by different letters is significantly different by Duncan’s
new multiple rang test. nd = no data, CV = coefficient of variation.
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anmdsuanaeiuegeiifed @y (P < 0.05) Tng
yamuAuiARAugsign (4.81 = 0.22 n3w)
sosasnfe wWeldfunnudeuwu 10 Wi (3.43

da.ln.n. 4

+ 0.3¢ n$) dudildsurnudeuuu 20 wifl fien
fouiian (2.23 + 0.24 n¥u) ail iofiansanan
YUAUBY PLBs wwiuladn PLBs vu1a S way L
fifuanenafumsadn (P < 0.05) newdeldsu
AMFoULL 20 UT U PLBS 4unn S SlAngaiian
(1450 + 1.63 Tu) Fsfidruauunniigaeunu
o 3 19 "LuﬁumuﬁﬁmmumLLauﬁlﬁ%’Umm%u
U 10 W17 3 PLBs YR L aa‘wam (13.50 + 0.89
waz 10.80 + 1.27 Fu muaeiv) dau PLBs Plesy
ANUTBUUIY 20 1IN mwmuuawqﬂ (5.80 +
0.84 %)

Table 2 The average number, size, and fresh weight of protocorm-like bodies (PLBs) at 6 weeks

after thermotherapy (70°C)

Size of PLBs (mm) Fresh

Duration (min) Number of PLBs .
Size S (< 3) Size M (3-5) Size L (>5) weight (g)

0 (Control) 2230 + 1.68 4.55 + 0.62° 4.20 + 0.47 1350 + 0.89° 4.81 + 0.22°
10 22.70 + 3.79 520 + 1.05° 670 £ 1.53  10.80 + 1.27*®  3.43 + 0.34°°
20 2250+ 255 1450 + 1.63° 220 +0.18 580 +0.84° 223 +0.24°
30 nd nd nd nd nd
P-value 0.100 0.035 0.340 0.041 0.038
CV (%) 62.40 73.02 106.70 50.75 39.81

This means that each column followed by different letters is significantly different by Duncan’s

new multiple rang test. nd = no data, CV = coefficient of variation.

NHANINARDINI WIAUTEUTRUNAL

37 + 2 ssAwaled PLBs awnsasydulale

waﬂmummaaumumm 73y malasuuu 10
Ju vil9A PLBs mamvim Farnannn1sdnwves
Kaur et al. (2019) 75189713 msfdnidelhta
Bean yellow mosaic virus (BYMV) lulnadloaa
3 9ug bown Aldebaran, Tiger Flame wag Vink’s
Glory Tagiiges (Cormels) Tuanmuaonite
UlimnuSouigamgdl 37 + 2 ssrniwaidea uiu
30 Ju dawaviliirn regeneration efficiency 84
i1 3 Wug enanas uslsivinlifonne sl diey

dounanFudiufiinanldsuemnudouiuunnsig
fu T PLBs Junduisadiigeundt Janusio
mmaauimaumq mmumﬂwmwmawammu
70 asrigaiduatiu wuth PLBs mmiammmdm
lemsldsuausouuuiian 20 udl lag PLBs
anunsarinduaullinnnaneinyaniue wids
NariovLAued PLBs neidleliiunudouiszey
nauu il PLBs fuunedeudnadn viad
hazidesnann PLBs Wunguiwad dausldiiu
2 du fio Wawad (Cell wall) uagluslananad
(Protoplast) lngntis L%aé%ﬂag%uuaﬂﬁ?uﬂszﬂau
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shoasiulawnsnsiuun JBanmeiueiuse
p-1,4 gLyCOS|d|C bone ioldsuanudousin
RUNHINGTY mwamﬂwwuﬁyiumwLszjaal,aama
mmmam%awm@u (Membrane) anas uagyinli
Wsfudonanm (Denaturation) (Suwanwone,
2020) danalriuguves PLBs limeshiudutou
JeflBudhures PLBs v S (Heent 3 fadums)
1Nt uenantl Mlgnmgligedsdearionseuaums
WunUeddy Fuihlinisedydviavesfivanas

control 70°C 10 min

(Udomprasert, 2015) @9aAasifiunIssIeauses
Tan et al. (2010) Ui Mt uIusee sy
adanamidsliFuonmniifl 37 eswnwadea uaz
42/36 parnwaldea (nanaiu/nansd) afisuiy
shuitlailésuanudou sl mn PLBs lé¥uaaiou
Huszeznafiuiuduly (quugll 37 + 2
pumwalYa Ul 10 U viseguull 70 9
Wwaled Wl 30 W) dgdnaideagagunssents
WigAUlsazNIeATInUsNY (Hu et al., 2015)

3742°C 10 days Se—

5 mm

70°C 20 min

Figure 3 Growth of in vitro Dendrobium Khao Jiranand ‘Khao Sanan’ protocorm-like bodies

after cultured for 6 weeks: (A) the thermotherapy at 37 + 2 °C and (B) the thermotherapy

at 70 °C.

msasavsaudielada Cymmy
an1InTIIEeUdala¥a CymMV dae
watla RT-PCR WUl #3981 PLBs Tuynnin
Wud NULAUALSWe YA 339 giua Teflanu
Sunnzazasiadelada Cymmy (Figure 4)
ity mslianudeuiignmad 37 + 2 esenwaida
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szaan 5 7 way 10 Ju waznsldernudeud
gaunnll 70 aeAwalEd sveelIal 10 20 wax
30 il ldanunsadidndelada cymmy lu
PLBs nadulilananiienuguniauiuls lnewy
msmlfuahia CymMV 100 wasidus Tumn
VIALUUR



Wang et al. (2018) 57897UM az:wmmq
1/1mewuumlmum’]maﬂusuEJUL’memumu
mwaimiamaiumsmamhiameu TngAu
Youazdudanisiiiusiuruvedida (Viral
replication) (Chalak et al., 2015) vinlWans
wugnssuveshaa (RNA) doanm uarlasiunis
m?iauﬁsuaﬂh%’aiﬂé’J’aLéuaéLﬁaL?jaLﬁﬁz:g (Tan et al.,
2010) dwaliusinadehiauinaiodonsy
Janseananas (Wang et al., 2008; Zhao et al.,
2018) Sﬁaammmﬂﬁvayaam 35-42 perwalyd
swevan 20-60 Ju mmu‘lumimaaqu sl
mwmaumqmmm 37 + 2 psAwalded wiu 5
uar 7 U uar gl 70 asrniwalEd U1 10
waz 20 u deliianunsavili PLBs Uasnainide
Th%a cymmv 1§ sraflumsisuduiisnnass
Juiiesnduiwad fsenoudaed 80-95
Woesus vilildanuisanudeainuseulauiu
Mmliszezainisiasuauseuldiisanesnanis
fandelta CymMV I Baumnsinaiunisinda
dehalufiveinsuildiuseu vietuduilede
Laimiuamwﬂaamﬁua (Diaz- Barrlta et al., 2008)
1vhmshidadenuseu Jsanunsavuseniny
Soulpununin vlsussdnsanlunismanlisas
nidae sl Anudgalunisidndelhiadiy
@@:ﬁU"UﬁmJENL‘?}J@ Nwo1fy (Maliogka et al., 2009;
2013; Barba et al., 2015) way
upTudIeiaild Betudiuiiaiivurndn
sz lilonnalunisuasnde i Saiiiuuniy
(Vivek and Modgil, 2018) wenanii nskénanu
Soudlssetnadelilaunsaidndelisa cymmy
1§ ildifesanUsunameaishiaadudianan
wilmdaldsuanudou s1avzdedddsauiunig

Panattoni et al.,

fanlhtaiveu q Seezdiunaunny fadulunis
srenulufivafindu o Wy fusauess Tnenui
msidnidelta Raspberry bushy dwarf virus
(RBDV) lududrwiloifornsyuarsuendae
ANNSoUUIUA (NANeTU 39 DA walTes/natamu
24 p3Fwaled S¥aza 14 ) eeg19Ae?
Tignunsardndelhdals uidldsuiuisnsedl
U1Un (Chemotherapy) agvinlusiusednsninlu
msmdeh Aty 44.4 Wesfus viseldsauiu
Wamsanududenudaiidna (Cryotherapy) 9%
vliszansawlumsmdnlyafiudu 48.6
Woddud wazdldsauiuia 3 38 avsi 19
Uszandaanlunisindalafaiiiuiude 78.8
Wosdud (Mathew et al., 2021) feiiu wn
Fosmsrndnidelada CymMy Tu PLBs vaandaelsl
aﬂamﬂa‘imamﬂﬁummiaumLﬂummumsﬂﬂm
i dielvmadadilussansaimuiniu au
annsardnidelidald vieealdsauiunisiin
WelhSameisau 4 wu meldsmuaaeilungy
Frunuidelh¥a (Antiviral) msldpududen
udefl ~196 esrwaldea (Cryotherapy) %38n13
Tonszualniln (Electrotherapy) 819vilwil
Usgansnmlunisidaidoldalu PLBs ves
néelifanavmeldiseiu

Faty annsenwEasinsldaang
Zaulumsindnidelada CymMy Tuszes PLBs ves
nmelfanarnegnuauiugunauiu gildananse
Mdnelada cymmy Tu PLBs 18 udlénsuds
SULNANANYIUNTUYDS PLBs (Nguimadiisina
VBUU) flanudeu 2 seeu delusslemiota

1NnRaN1SANEFB b
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1000 bp —»

500 bp —p
339 bp —»

11 12 13 14 15 16 17 18

Pos. H B (A)

11 12 13 14 15 16 17 18 19 20 21 Pos. H B (B)

Figure 4 Representative electrophoretic analysis of reverse transcription-PCR (RT-PCR) products

of Cymbidium mosaic virus (CymMV) after thermotherapy at 37 +

C (A) and 70°C

(B). Molecular marker (M); the infected PLBs that were tested (1-18, 1-21); positive
control (Pos); negative control (H) and HO (B).

G

nsAnwnsidniEelita CymMy e
Aufeuluszey PLBs vawndeldananinenug
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74 Agric. Sci. Innov. J. 2024 Vol. 55 (1)

70 L‘Uamum mmu PLBs 1@y 16.40 = 1.83
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