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Eradication of Cymbidium mosaic virus from protocorm-like bodies of
Dendrobium Shavin White ‘White 5N’ using cryo-treatment
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ABSTRACT: The main problem in vitro propagation of the Dendrobium hybrid was that almost mother plants were
infected with the Cymbidium mosaic virus (CymMV). The critical problem in producing virus—free plantlets using
meristems culture was the slow growth and high mortality rates. Using protocorm-like bodies (PLBs) derived from
virus—infected young shoots to produce virus—free orchid plants might have good potential. This study aimed to
eliminate infected-CymMV from PLBs of Dendrobium Shavin White ‘White 5N’using the encapsulation—-dehydration
method with cryo-treatment. The 3 mm PLBs from CymMV-infected young shoots were pre—cultured in liquid
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Vacin and Went (VW) medium supplemented with 15% coconut water and 0.15, 0.175, and 0.2 M sucrose, each
concentration for 1 day sequentially. After 3 days, the mixture of sodium alginate solution with PLBs is dropped
with a sterile pipette into CaCl, solution and maintained for 20 min to form beads and dehydrated in a laminar
airflow for 5 h. The dehydrated beads were transferred to cryotube and immersed directly in liquid nitrogen (LN)
for1,2,3,4,5,6,7,8,9, 10, 20 or 30 sec and 1, 3, 5, 10, 30, 60 or 90 min. The experiment was a completely
randomized design. After LN immersion, cryotubes were immersed in a 40°C for 5 min, and the beads were
transferred to culture in a modified semi-solid VW medium supplemented with 15% coconut water and 2%
sucrose for 6 weeks. The cryo—-treatment resulted in a significant decrease in the PLBs survival rate from 1-4 weeks
(P<0.01). AWl PLBs were dead after being immersed in LN for over 10 sec, and the survival rate after 1-5 sec
immersion was 55-70%. The regrowth rate comparison found that the highest obtained from 1-7 sec immersion
were 62.50-88.89% (P<0.01). The surviving PLBs can successfully grow into plantlets. However, CymMV was still
found in the PLBs from all treatments.

Keywords: cryotherapy; artificial seed; dehydration; liquid nitrogen
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Figure 1 Production of artificial seed from PLBs for cryo—treatment procedures. PLBs of Dendrobium Shavin White
‘White 5N’ (a), PLBs individually collected of the sodium alginate solution and dropped in CaCl, solution
(b), encapsulated PLBs (c), beads in cryotube (d), freezing in liquid nitrogen (e), warming in 40°C water
bath for 3 min (f), cryo—treated PLBs were transferred on modified semi-solid Vacin and Went (VW) (g),
recovered PLBs at 8 weeks after cryo-treatment (h) and 16 weeks (i) on modified semi-solid VW
supplemented 15% coconut water 2% sucrose 10% homogenized banana 5% homosgenized potato 0.1%

activated charcoal and 0.3% gellan gum.
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Figure 2 Survival percentage of dehydrated encapsulated PLBs Dendrobium Shavin White ‘White 5N’ at 1 week (a),
2 weeks (b), 3 weeks (c) and 4 weeks (d) after subjected to -196°C.
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Figure 3 Survival percentage (a) and regrowth percentage (b) of dehydrated encapsulated PLBs Dendrobium Shavin
White ‘White 5N’ at 8 weeks after subjected to —196°C. Vertical bars indicate confidence intervals; letters

denote significant differences among results of each treatment at O = 0.01 (Duncan’s new multiple rang

test)
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Figure 4 Normal PLBs in beads after dipped in liquid nitrogen (a), regrowth of Dendrobium Shavin White “White 5N’
PLBs at 8 weeks after subjected to —196°C (b), PLBsl death at 1 day after subjected to -196°C (c) and
PLBs death at 8 weeks after subjected to -196°C and cultured on modified semi-solid VW medium.

Mnvaaeuiiulddn PLBs fisendinlunnnimuudfiiulandutumnlvadld wifian regrowth umnesiu iosann @
PLBs isontinunsdrulsiannndulald wdaddounnddenduidnady waemelufign (Figure 30) Fuintuldluyny
It saseaauay uasnuldnniigadorumaurlululasaumaiuiu 8-10 Fuft fvaenndesiunisenues 3
un wavANe (2557) Ainudn wiasuvesatssenui usos wazduiineiuns Miiuinulaeds encapsulation—
dehydration Mé’al,gmuummiwﬁaqm MS anunsadidinegld 1 dUavi lnefldnuusddeddeou vdniu 1 ieu Yane
vosludnifisuazdewdudthma ldanmnsansyiln uasmeluiian venvnidmunenilufivaresiiednde wey
Lﬁa (Bettoni et al., 2018; Bettoni et al., 2019) TRl (Wang et al., 2006) ag White yam (Dioscorea rotundata) (Ita
et al, 2020) yaiio191ilpsaInTUROUIBINNSAINBBNIINLEALTEY danalidudiuiey TuaeluwadieAuly e
fﬁ’wL‘fluéfaqmﬁanaﬂumiﬁaﬁﬂﬂé’uL%’ﬁgilfnaa‘ ﬁﬂﬁﬂﬁﬁ%mmqLﬂﬁmaiuwnaalﬁm%wfjﬁﬂdwﬂa (Saranga et al.,1992) Fudu
fvFadmataunlitnas ilrunduinnsmeneufiasvgresnainudaiion viseainnnaruudesudaion fua
FlvRuduiiniisontinldannsawiydulnld situediurin uarmududuresdaiium (alginate) nasnausveznaiy

U

Asvdaieuse @an1iad, 2552)
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Figure 5 Surviving dehydrated encapsulated PLBs of Dendrobium Shavin White ‘White 5N’. One day (a) and 4
weeks (b) after subjected to liquid nitrogen. Regrowth of PLBs at 6 weeks (c), 8 weeks (d) and 12 weeks
(e) after survival assessment. /In vitro plantlets at 14 weeks (f) after induced shoot on modified VW

medium.
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KAMSATIIVITD CymMV Faewaiia RT-PCR ndans9h cryotherapy fisvoziaansing 4 uazidodluamisiauds
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Figure 6 Representative electrophoretic analysis of reverse transcription PCR (RT-PCR) products of Cymbidium
mosaic virus (CymMV) after cryotherapy. Molecular marker (M); the infected Dendrobium Shavin White

‘White 5N’ PLBs that were tested (1-20); positive control (Pos); negative control (H) and H,0 (B)
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