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p|emems, Endomitosis in the tapetal cells during male meio

rférstiﬂg‘ In situ hybridization studies using the 458 rDNA clone

1455 DNA loci showed prominent differences in size and inte

Introduction

NORTHEAST INDIA with its unique floristic diversity is
considered as one of the mega hotspots for a number
of plant species, especially the orchids and is on the
priarity lists of leading conservation agencies of the
world (Myers 2000). Incidentally, India is a major centre
for orchid speciation with nearly 700 species growing
in North-Eastern region along. These include several
with floriculturally significant traits. Many Indian orchids
are threatened of survival due mainly to their habitat
specificity, poor natural regeneration, and requirement
for specific fungi and pollinators for continued
reproduction in nature. Unregulated commercial
collection and habitat destruction pressures further at

Woes 1o their natural populations. They need to be
Conserved.

In order to typify the taxa and prioritize their
conservation needs, it is important to analyze genetic
‘ariation existing in natural populations using
appropriate cellular and molecular marker approaches.
ylogenetical information, including information of
Ef foMmosome numbers, structure, behavior etc. can be
Stugdff:at help in this direction. However, cytoggnehcal
oS are difficult in orchids owing to very thick and
,_re:?ne” Covered roots; difficulty in penetration of pre-
the fy entfluid; occurrence of variable base numbers in
xo;“ ly; and high ploidy levels in most of the genera.
difticl?lT 'Cand genetic treatment of 1_he familly is open
Somp due to following trends in chromosome
Wromiments: i) all species in the genus show the same
Uiffer i iﬁrn_e number, eg. Ophrys; i) species ina genus
o ba}‘"“g an additional chromosome number, €g.
aneumg-.d'um;, iii) species in a gerru_s 1c?rr_mng an
series, eg. Paphiopediulm; and iv) species

OGENETIC
AASTUSG & ORCHIDS FROM
Y IN CYMBIDIUMS

and molecular techniques. Karyqupic analysis revealed i:-n?r:s;::;?ﬁ 4 Cymbfdjum - ol coltmain s s
e 0 marked changes are seen in morphology of the remaining 1??3?:?&0%&31 umformit sore pais; oy

G e i .a Ch a uniformit
sis and persistence of their nucleoli ail thro

s 458D indicates two sjtes o aphz "
:Gca;ion-'Posmon and suggested that the genomic distribution pattern of 45S rDNA is Sn?ij;rtripi:ﬁletrc:rm on s
et

:;ltg The extended form of hybridization
en\eS‘The b discrepancy st o . tracyanum, evidently represerit the tran
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Cymbidium, a genus of boat orchids, comprises 44
evergreen species, of which about 20 species ars
reported from India found mostly in Arunachal Pradesh,
Sikkim and Meghalaya provinces. it belongs to subtrice
Cyrtopodiinae, tribe Cymbidieae (Dressler, 1593). The
somatic chromosome number in various species of
Cymbidium was reported as 2n= 40. Afew exceptons
of triploid or tetraploid named cultivars cf e.g., C.
insigne 'Bieri' (2n = 60), C. floribundum 'Geshohen’ (2n
= 80) and C. floribundum “Yoshina' (2n = 60} are aiso
reported. The data on chromosome number and
comparative karyo-morphology is very significant to
comprehend the genome structure, its organization and
evolution within the genus at inter- and intra-specific
levels. The differences and simiiaritiss in the karyotype
are regarded as basis of genetic variation, as well as
distance or relatedness among diverse genomes.
Chromosome studies are regarded as important
cytogenetical tool for elucidating taxonomic and
phylogenetic relationships as well as in breeding for

better horticulture types.

Unequivocal differentiations between species ars
hampered by almost identical chromosome numbers
(2n = 40) and only few differences with regard to
chromosome morphology, presence of low
heteromorphism with no clear indicanons_for dlsEn?t
satellite chromosomes (Sharma etal., 201 0)._Tha_bast.c
chromosome number of several genera belonging 1o
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chromosomes in the family Orchidaceae (Sharm

2010). Therefore, the present inveslqgailops : el of

out for cellular and molecular cy_togenet}ca e tD

orchids from North-East India with special re

cymbidiums.
Material and Methods

Ten species belonging to the genus Cymbidium Were
collected mainly from Arunachal Pradesh, Meghma}’a
and Sikkim provinces of NorthEastern region of India.
The plants were grown in the greenhouse of the Plant
Biotechnology Laboratory, Department of Botany s
well as Department of Biotechnology and Bioinformalics
of North-Eastern Hill University, Shillong. For each
species, a minimum of five individuals and more than
one population were studied. The standard protocols
as detailed by Sharma et al., (2010) were followed for
preparation of mitotic complements as well as
karyotypes. Physical localization of 45S rDNA and
species relationships based on nuclear ribosomal
internal transcribed spacer (nrlTS) region was also
carried outin eight species and the details of protocols
can be accessed through (Sharma et al., 2012a,b).

Results and Discussion
Karyomarphological Studies

All the species had shown the occurrence of 2n= 40
chromosomes in root tip cells which were clearly
resolved into 20 pairs forming a series from the longest
to shortest pair within the complements (Fig. 1).
Variation was recorded with respect to number of
metacentric and submetacentric chromosomes,
presence or absence of heteromorphic pairs and sub-
telocentric chromosomes in the chromosome
complements. Karyotype asymmeiry indices were
recorded as 2B in most of the species however 3B was
recorded in C. giganteun and 2C in C. tracyanum. Sub-
telocentric/telocentric chromosome pairs which were
recorded only one in C. eburneum and C. tracyanum
while two in C. mastersii. X = 10is the most acceptable
true basic number for the genus Cymbidium.,

In general, nine pairs out of twenty viz. I-Il, [X-X, X|V-
XVl and XVIll to XIX, showed uniformity with resp:act to
the chromosome morphology at inter-specific level
Moderate to greater degree of variation was recordeci
in the remaining eleven pairs of the chr
complements pattern. The ratio of lon
chromosome was ranged betwe
devonianum (2.03) and highestin C.
Such observations indicate certai

Oomosome
gestand shortest
en lowest in .
tracyanum (4.38),
N level of genetic

(DECEMB

. the genus. The absence of gp 1

ation in th :
Va”:nizers chromosome, deviant chromoSome S
Orgd overall symmetry suggests that the di\fersiﬂmhefa
an
atinter-sp

ecific level has occurred without an i Cat
nu merica

| changes. The obselrvation reg?m%l. |
h teromorphic pairs recorded in C, aloifo :1“ (9 |
®  ianum, C. eburneum C. elegans, ¢, jg,,.1C |
get;?;srersﬁ, ¢. tigrinum, and C. racyanumi ind?num' '
oi the fact that these PASEE t.he, Chromom
aments Comparat]VG|Y exhibit lesg _n"‘
'Ccitrengpr}ity and thereby helping the Species to &tlem?f‘
|Structural alterations as means of speciation, n

Tapetal cell endomitosis

gome of the reasons like different and ENvirorrg,
dependent flowering, insect dependent poljipy '
more importantly a less number c?f flowers espeg;; "y
cymbidiums make them not a fine material for g
meiotic studies. However, meiotic analysis in fys,
species viz. C. aloifoilum, C. devonianum and C.

was carried out but unfortunately most of the celisy
at tetrad stages and thus indicated the very short
of meiotic divisions. Tapetal cell endomitosis
to be more interesting and informative in three s
of Cymbidium (Fig. 2). Therefore, much a
been focused on endomitosis in tapetal cells
male meiotic analyses of cymbidiums.
investigation adds one more example of ac
inhibited mitoses' in plant species and for the
in orchids (Sharma et al., 2012c).

Molecular Cytogenetic Analysis using Fluores
Hybridization (FISH)

FISH analysis was indicating that only
chromosomes carried NOR loci in this ho
important orchid. According to the hybridiza
intensities, they could be resolved as either
or dispersed/ extended forms. Out of eight, fi
viz. Cymbidium cyperifolium, C. elegans, C.
C. hookerianum, and C. mastersii did sho
condensed hybridization signals with mo
moderate intensities. Such condensed f
tgmquzatnop signals indicated the presen
< inthe five cymbidiums. Alternatively,
ol i:'grrl:c:i'rum. C. tigrinum, and C. tracyant!
ybridhaton oo Nighly ciSpRE
g?r;all*;ase. This relative distribution of
s iSqu fluorescence dots can be
- ergtr? the interphase nucleoli of the saf
Intoreeyt - Tiddle part of the rDNA s dispe

restingly, both kinds idizat
. 4 - of hybridizatl
lgr :ondensed or disperse:l_b(e te

Sent at the dista| end of the
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case of each cymbidiums. Lim et al.
Drf?ported the same pattern of hybridization signal
rep?ga tabacum and opined that the number. of
enes Wif}fms the number of trancriptionally active
hybridiza‘(io h‘_Qh copy number. The extepded
an N signals in C. aloifolium, C. tigrinum,
‘fanscributracya”“m- evidently represents the
be underon"f“ activity of ribosomal genes which can
Moy P98Netic control (Lim et al., 2000). DNA
|

&ﬁan and h.
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gegene“C,Ta({lors ylation are the

eactivny inh

>influencing chromatin packaging and
'gher eukaryotes (Raska et al., 2004).
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Fig. 1a-f. Chromosome complements of several cymbidiums showing somatic chromosome number 2n = 40
A

Inactive genes occur in chromatins that are highly
methylated and more condensed than the chromatin
of active genes. More importantly, except for the
ribosomal genes, no other active genes have been
reported to reside within nucleoli, which have been also
reported in many other plant species (Lim et al., 2000;
Muravenko et al., 2003; Vanzela et al., 2002), The intact
number and location of 455 rRNA gene is indicative of
the high degree of gene stability in the genus at inter-
specific level. It also indicates lack of chromosome
structural rearrangements during speciation in
Cymbidium.
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Aat - general pattern qf congruencg within section .

i - \., member of section Eburnea_r,e. (&) eb“’”ﬁu,:n h%lh .

~ 2 £ - ’ D . position differences as earlier Obseryg b Sh%i

> XL A g | - A Berg et al., (2002). Itis apparent that forcing s N de, |

T : ‘:a.:: b -t to be sister to C. mastersii (section EbUrnE?atmstam;"

[ o, :"’t -" L ’ several additional steps. C. tigrinum (subg. ¢ ]’-qug,;‘ 1.

Ve - B “: A section Parishiella) placed alone withgy; anyaf-”chi; ;:

3 ot g any of the members of subg. Cyperorch,-slwmhm% ]

_, » be due to its peculiar morphologica iy C.h"’il; j

- - characters. Such observations were also reﬁgrémaﬁg |

! Van den Berg et al., (2002) for C, dayanym, &d_n,f !

Foaet 7 - Himantophyllum) which is also a morppe iy |

i ’.:- b “r\ ; 1 ey 3 abnormal Cymbidium. Such apparent Clusteringically ;
{? e/ e f A > tigrinum was also observed while studying the i ¢
1 53‘;’5}\ | ~ . s variation using three SPARs. The Position Ofehc f
. - LY v+ A8 devonianum poses problems and tends o Closg e
PR e c el subg. Cyperorchis. The apparent bage of the t:""h ‘

: formed by C. aloifolium may be due to its Severg| Ume%

Fig. 2 a-d. Stages of endomitosis in Cymbidium: a, C. devonianum; features. It is a medicinal, cultivated Cymbfo‘jum b
0. C. tgnnum: c, C. aloifolium: D, Endo-anaphase (40:40) biological indicator of tropical enVifOnment with \,-ga .
Phyiogenetic Analysis using Nuclear Ribosomal Internal thick, rigid leaves, which reminds one of Algg, Then'nér ]
Transcribed Spacer (ITS) Sequences in Cymbidium region of nrDNA appears to be adequate for reggy, .
infrageneric relationships in this group. This study |
Sequence data obtained through ITS region revealed establishes the ITS rDNA region as a reliable indicatg :
that the position of C. mastersii (subgenus Cyperorchis, of phylogenetic relationships especially the ITS 2 P
section Eburnea) and C. elegans (subgenus probable DNA barcode at higher levels within ang
Cyperorchis, section Cyperorchis) is the hallmark among orchid genera. Such other coding DNA regions -
features of the investigation which are almost every time vizmatK, rbcL, rpoB, rpoC1, and 3 noncoding spaces 1

Clustered together (Fig. 4). Species of subg. viz atpF-atpH, trnH-psbA, psbK-psbl may be coupleg
Cyperorchis; section Iridorchis revealed that the pattern with ITS data and may serve as unique DNA barcode
for C. hookerianum and C. giganteum followed the for orchids. |

e

Cracyanim > e Pt -

Interphase- C tracyanum C. aloifolium

Fig. 3. Localization of 45 S rDNA to root-tips cells which is showi

: ng two major sites in idli s in the fc
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Fig. 4. Phylogenetic analysis using nrlTS sequence data.
Conclusion 5004. The nucleclus and transcription of riboscmal genes.
) ‘ . Biology of the Cell, 96: 579-84.
Most of the genera in the family due to high economic 8
: : : i harma, S.K., K. Rajkumari, S, Kumaria, P Tandor, and S. R. Rao,
value areé threatened in their natural habitat and falling 2010. Karyoj_morphol.ogical characterization of natural

in the category endangered so it is very important to
make some strategy for their conservation. According
to the New York Natural Heritage Program, when
rare plants are protected, distinctive populations of
species are preserved along with their genetic variation
within their natural habitat. Orchids are the most
evolved of all flowering plants, they are very site-specific
and need optimum conditions 1o thrive in a given

ecosystem.
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