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Effect of Apical Meristem Culture Propagation of Dahlia(Dahlia X cultorum) on the Growth and Viruliferous Level

Terufumi Naka, Yuko Fuji, Munetaka Hosokawa™, Akiko Nakajma', Hiroshi Asao , Keiko Okapa and Shigeichi MaEDa

Summary

Apical-meristem—cultured Dahlia plantlets were obtained using ordinary methods from a shoot apex with a pair of
leaf primordia. The relation between the growth and the viruliferous level of the cutting seedlings from the tip—
cultured strains as stock plants was examined. Furthermore, the growth and productivity of these strains were
investigated at various ages.

Using RT-PCR and nested-PCR, 22 strains (7 cultivars) of Dahlia were examined in relation to virus pollution.
Dahlia mosaic virus (DaMV), Tomato spotted wilt virus (TSWV), Cucumber mosaic virus (CMV), Chrysanthemum
stunt viroid (CSVd), and Tobacco streak virus (TSV) were detected, respectively, in 92, 100, 68, 73, and 5% of
strains.

Cutting seedlings of stem—tip—culture strains had greater numbers and heavier fresh weight of rooting than those
of native tuberous root strains. Using RT-PCR, DaMV infection was confirmed from strains which had fewer
numbers of rooting.

After several years’ reproduction, stem—tip culture strains sprouted earlier and grew more rapidly in early stages
of growth than did native tuberous root strains. Furthermore, more cut flowers and higher tuberous root yields were
produced from the stem-tip cultured strain.

Results show that it was difficult to obtain complete virus—free strains using ordinary methods of apical meristem
culture. However, such strains had superior rooting and initial growth after 4-5 years’ reproduction.
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Table1. The Primers used in PCR detection of the virus and viroid
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DMV-R1345 FACTTCCTGCTAGGACACTCAY
DaMv ’ . RT-PCR 402
DMV-F44  SAAAAAGAGGCTACCATACCCS
DMV-RI32]  5CATAGTGGGCTTGTTCAGAGY
:  nested-PCR 260
DMV-F1062  SACAAAGGTGCTGTAAGCAGTS
TSWV-A SGCTTCCTCTTCCTCTTCAACTGS'
TSwv : "~ RT-PCR 457
TSWV-B 5TCTGCCCCACTATACCAAACCT
TSWV-R371  SCTGCTTCTGACTGTTTOCY
sted-P
TSWV-F70  5GTCAGGGGACAATAACTGS nested-POR 302
oMV OMV-RS38  SCCGAAAGATOGTACARCAATY . 222
CMV-F217  SAAACCTGGATACACGTTCACY
CMV-R513  SGTTAGCTTGGAGTCCAGATGY
OMV-F240  STATTACCCTAAAGGCACCARY  MestedPOR 274
- 5CCTGTTACTGGATCAAGCATY
TSV TSV-R473 CCTGTTAC . Ar-peR o4
TSV-F131  SCCGATAATACCGTGAACACT3
= 'AGA TTCGTCTCY
TSV-R1E  SAGAGGOAARAACTTCGTOTCY o 202
TSV-F211  SGTTTAGGAGTACCGATTCCAZ
' AGGATTAGTCCTGTCTGGCA 3
CSvd Cs1 5’ Gi . ar-pCR 252
cs2 5 CAACTGAAGCTTCAAGGCCTT 3
- 5 AGT CCTAAGGCGCAA 3
CSVd-NR GGGGT ce. sested-POR 204

CSVd-NF 5 CCAATCTTCTTTAGCACCG 3
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Table2. The result of Virus {Viroid) test of apical meristem culture strains
by RT-PCR and nested~-PCR
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Fens" 82% 100% 68% 5% 73%

2)RT-PCRTHMH ENTIHBEE R, nested PORTHARHENFIBREERTBELI

V) TSWVIZDWTIE D AL ANBEY ST IR BREAYEL VB e A 5.

) IEWARIE. ERERFBADIBRT-PCRTIRE SN =B RFRGRERYT.

w) JER TG E Lnested-PCRIZE > THMH EN LN >R HETY—ELT, £RFWTRLTRD .

Hi%k HERBBLUZEEEMRICHBLFERBLE-EONPES
Table3.Rooting and initial growth of rooted cuttings of native tuberous root
strains and apical meristem culture strains
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Table4. Growth and cut flower harvest of native tuberous root strains and apical meristem culture strains
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Figl The number and fresh weight of tuberous roots
produced from native tuberous root strains and apical
meristem culture strains at harvest
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