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Establishment of the methods for micropropagation and practical cultivation of the propagated
plantlets in Gloriosa (Colchicaceae) and Calanthe (Orchidaceae)”

Masao Yamamoto!
Summary

Tissue culture is very effective for the rapid and mass propagation of plants, but many species are still difficult o
propagate by this technology. In this study, Gloriosa and Calanthe, which have been recognized to be inefficient or hard
to propagate by both conventional and tissue culture methods, were subjected to the tissue culture studies to establish
efficient and practical methods for propagation and acclimatization, and to confirm the possibilities for the occurrence of
somaclonal variations and virus elimination.

In Gloriosa rothschildiana, procedures for the micropropagation and cultivation of microtubers to flowering were
established in this study. Both meristem and young shoot base explants were cultured on MS medium supplemented
with 4.0 mg I BA and 0.} mg I'' NAA, which resulted in the production of 5.0 and 47.2 shoots per explant, respectively,
after 150 days of culture. Shoot multiplication of 2-3 times was successfully achieved by subculturing the excised shoots
onto the same medium. During the subcultures, microtubers were formed at the base of each shoot by prelonged
intervals of the subculture on the same medium. Approx. 85% of the microtubers of over 1 g thus produced successfully
sprouted in ex vitre condition by the thermal treatment of 8C for 2 weeks, followed by 30T for 13 weeks. These results
suggest that low temperature (8C ) was effective for breaking the dormancy of buds and high temperature for promoting
the growth of buds. Sprouted tubers grew normally after planting in soil, and 80% of over 5 g tubers collected after 2
cycles of cultivation successfully produced flowers. No appreciable change was observed in the morphology including
flower characters of the micropropagated plants. These results suggest that the mici—opropagation method established in
this study could be used as the practical propagation method in the commercial cultivation of Gloriosa.

In Calanthe, there have been no successful reports on propagation with tissue culture. By improving the sterilization
method for initial culture of Calanthe sieboldii, microbial contamination was prevented at 6% or less in the meristems
excised from November to May. In the liquid culture, survival rate of meristems in B5 medium was better than that in
MS and 1/2MS medium. Survival rate of meristems was also affected By the strengths (1, 1/2, 1/4) of macro (-CaCL),
micro (+CaCl, and Fe-EDTA) and organic ¢lements of B3 medium, and the highest survival rate was obtained when the
concentration of micro elements (+CaCl, and Fe-EDTA) was reduced to the 1/4 strength of standard B5 medium. In this
modified B5 medium supplemented with 2 mg It BA, mass of shoot primordia was produced from shoot meristem
explants. Then protoconm-like bodies (PLBs) were obtained from the mass of shoot primordia after transplanting onto
agar medium with the same composition. These PLBs were vigorously and rapidly propagaied by culturing in the same
liquid medium. After two months of culture in the liquid medium, the number and fresh weight of PLBs became about

11 and 10 times, respectively.
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In the next step, the optimum ionic composition of medium for proliferation of PLBs was investigated by arranging

systematic variations with 12 different ionic composition media (Ichihashi 1992a) with the use of PLBs induced from

shoot meristem tip culture of Calanthe aristulifera and C. striata. The growth of PLBs was inhibited by higher NH," and

Ca®" ratio, but promoted by higher ratios of K* and H,PO,. Calculated optimum cationic composition for C. aristulifera
and C. striata were NH_": Kt Ca*'s Mg™ = 10.4: 70.0: 9.6 10.0, and 10.9: 68.1: 11.0: 10.0, respectively, and optimum
anionic compositions were NO, HPO,: SO =42.1: 43.7: 14.2, and 43.0: 42.9: 14.1, respectively. It noted that NO,”

was about half and 12-hold strength of H,PO," in comparison with control B5 medium with 1/4 micro elements.

Somaclonal variations in flower characters were investigated on 100 micropropagated C. striata plants. No obvious

variations in flower shape and color were observed except two plants, which had larger and thicker flowers than original

plants, These two variants were revealed to be tetraploid by flow cytometric analysis on relative nuclear DNA contents.

#

FHEOEE — EPESSEICLEE
oA E LT, Bk 5 E MR Lk
G, LA (ELIFE) - BUH AR ERIMEO &
RRE U EIEAE (RIS 8HD. Bk
LETEN, RE O -FIHEM L FEELTH
MTHLH. Lal, BIEMIEREHWRERIE
WoOHBEEYRLZETORS, -3 FIEE
W AT OREE, PR VL BEEET LN,
FENR L AEER E—RIoATFOEM L, BE
XS BRI A.

—F, SR ENICE—-TH Y, B2
BhboTwh, FOho, HEATRLHEAICR
Wi, REOBHE AR T A0 IEATRET
BrizoTwsd, ZOBREFEO—I, HOM
B IRHEC, ARATHE S MEREEL V)
HERD D, BT C R ERE R et S
CRECHEBI®LZWERICHARE I LTS,
Morel and Martin (1955) #5, ¥ % A4 E2MELL,
% 7- Morel (1960) 233 v ¥ Fa—a®MEE LT
MR EA~OR Y HADPEE o /2. COSEIR, A
e, % ORISR X D BT e
LaY, BEMCHAShTWwLE, FREEEER
B ENTWhWiE b &,

fExHEOPCE, BMTHEE LI OvT PR
BWTEREENRED, YA VAT -—LRE
W OTIE A SRR TR TWA, I —F—
ey, AARIVY, FLI4s29hL TLVALMOD
AT, A¥—FA, Y, W T TR
WLV EEESTAR TS (KE 19%4). O
CCERFEETTREELICL, WS LTRE

T

WHEEISLT WA, FSEEEHRORERMIZR
WEoHbH 7Y+~ (Gloriosa) L5HBEERE
XLrEZSNLLERE (Caanthe) 120WT, #A
R FIA LT ER MET L0 T, 208
RERETL.

@ JnYUF—4 (Gloriosa)

yud—iid, 4 2%7 7 R0 L
T, H7IUALEETYTICS ~ 6 EESSHL
T v 5 (De Hertogh and Le Nard 1993, Erhardt et al.
2002). #IFWKHELFOLFERTHL. AV FT
MY LCHA IR TSEY, 36IlavkTF
CEABETAEWE LTHRR SN TWAS, fBH5
L, M naBrks JERRENISL. BEH
Hkt & LCEE L, SINEE LTARDS Y, IR
CERLTVAS.

e rothschildiana TR superba T8, superba var.
lutea T VI EN TV, BETETRT
DR superba TEE BT W5 (ZE 2010). LaL,
RIRCIAFTERICE A LR TH B rothschildiana
T RN superba var. lutea ¥ & L THo 7z,

Gloriosa ©—1& T & B G. rothschildiana \35F124E
AREL, WHiEE LTREICHE S, BELT
WA, EEIELCIRAER 554 T AROU D AEAHIAT S
- (FEMEERR SN FH s -
2004). B SIUIEME, BREIR G EOREMTIiRE
BEDBLIZIThR, BaLIEErLORELEEE
DFEY A TIEFTERL, EVIR FVYVR
OEfELHY (FEHS 2009, BRROSHLHE

XATWES, BB IC L 2N, HE0g




