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Induction and Regeneration of Protocorm-like Bodies
from Root Tips of Cyrtopodium paranaense
(Orchidaceae)
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Abstract

Cyrtopodium paranaense is a tropical terrestrial orchid, which propagates mainly through sexual seed
germination. In this study, we document the asexual morphogenesis of the root tip to protocorm-like body (PLB)
conversion in Cyrtopodium paranaense. Protocorm-like bodies sporadically developed from root tips of
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flask-grown seedlings in the absence of any exogenous plant growth regulators (PGRs). The compact PLBs
ultimately gave rise to normal plantlets. Histological observations revealed that the root cap became dissociated
from the root apex at an early stage followed by dispersed extension of root vascular strands into nascent PLBs.
Protocorm-like bodies also developed from the root central stele tissue. In root tip segment cultures, PLBs were not
formed without providing PGRs but were efficiently formed from root tips in Murashige and Skoog (MS) medium
supplemented with 10.2 pM indole-3-acetic acid (IAA) and 9.0 pM thidiazuron (TDZ). Both IAA and TDZ
promoted the formation of PLBs; however, TDZ did not induce PLB formation in the absence of IAA, indicating a
synergistic effect of the two PGRs. Protocorm-like bodies were proliferated and subsequently plants regenerated in
PGR-free MS medium. Root tip culture may be used as an alternative method for the propagation of Cyrtopodium
paranaense.

Key words: root tip culture, somatic embryogenesis, in vitro propagation, protocorm-like body, indole-3-acetic acid,
thidiazuron.
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Fig.1 Root tip and central stele-derived
protocorm-like body (PLB) and subsequent
plantlets of Cyrtopodium paranaense in
Murashige and Skoog medium without
plant growth regulator. (A) PLB formed
from the root tip of aseptically grown
seedling; (B) a developing PLB formed
from central stele tissue of an aseptically
grown seedling; (C) rooted plantlet from
root tip PLB while connecting to the
maternal plant; (D) well-developed plantlet
from a root central stele-derived PLB of
maternal plant. Bars = 10 mm.
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Fig. 2 The protocorm-like body of Cyrtopodium
paranaens. (A)The appearance looks no
different between root-tip PLBs and the PLBs
of maternal plants; (B) Puncturing root-tip
PLBs induces more PLB. Bar =1 mm.

1 Indole-3-acetic acid (IAA)
(TDZ)

thidiazuron
Cyrtopodium paranaensez

Table 1 Effects of concentrations of
indole-3-acetic acid (IAA) and thidiazuron
(TDZ) on formation of protocorm-like
bodies (PLBs) from excised root tip of
Cyrtopodium paranaense.”

- Diam
IAA concn TDZconcn EXp:fEEWIth of
(M) (M) formation(%) (F:Tl]_rﬁ)sx
0 0 e’ NA
2.3 Oe NA
45 Oe NA
9.0 Oe NA
25 0 Oe NA
2.3 Oe NA
45 13d 1.1b
9.0 20d 1.1b
51 0 Oe NA
23 40c 1.1b
45 80b 1.1b
9.0 80b 1.3a
10.2 0 80b 1.3a
2.3 100a 1.3a
45 80b 1l.4a
9.0 100a 1l.4a
Significance
1AAconcn(l) Fkx Fkx
TDZconcn(T) il NS
1xT falele NS
z 3
P=0.05 (n=3)
X
P=0.001 NS Fkk
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CET

NA

zData were collected 3 weeks after incubation.
yMeans followed by a different letter in the same
column are significantly different at P<0.05 by
least significant difference test (n = 3).

xData excluded explants without PLBs formation
and statistical analysis were only conducted to
treatments with occurrences of PLB formation.

NS, *Nonsignificant or significant at P=0.001.
NA = not applicable for no PLB initiation.

PLBs
MS

10.2uM IAA 9.0uM TDZ

()

Bar =10 mm.

Fig. 3 Formation of protocorm-like bodies
(PLBs) from excised root tip explants
cultured in Murashige and Skoog (MS)
medium. Formation of PLB from root tip
explants (right) cultured in MS medium
containing 10.2 pM indole-3-acetic acid
and 9.0 uM thidiazuron in comparison with
no PLBs forming (left) but growing longer
with no plant growth regulator added to the
medium. Bar = 10 mm.
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Fig. 4 Longitudinal section of root apex
used as the typical explants, showing a
root tip with procambium (Pc) and
surrounded by root cap (RC) Bar =
0.25mm.
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Fig. 5 Histological sections from the root
tip and central stele of Cyrtopodium
paranaense during protocorm-like body
(PLB) formation. (A) after 16 d of
incubation, the root cap (RC) was
disorganized and globular expansion was
developed on the end of root vascular
tissue (RVT); (B) nascent root tip PLB
containing dispersed vascular strands
extended from root explant (RE); (C) after
25 d of incubation, PLB formation with
meristematic cells in apical bud
primordium (BP); (D) after 35 d,
well-defined bud (BP) and root primordia
(RP) were visible in the anterior and
middle regions of the PLB; E The slice of
root tip PLBs regenerate of PLB; F Root
tip PLB induce apical bud and vascular(V)
tissue grow from apical bud.(AB) . Bar =

6 RVT

BP
LO Bar=0.25 mm.

Fig. 6 Nascent PLB originating from
vascular tissue (RVT) of the root central
stele of an intact seedling with bud
primordium (BP) and leaf like organ (LO)
visible. Bars = 0.25 mm.
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