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Abstract: Cytological novelty (natural population) was recorded from two (P; and P,) plants of Rhoeo spathacea var.
bicolor (Swartz) Stearn (Commelinaceae) in the form of numerical variations in chromosome number (predominantly
hypoploidy) both at metaphase | (P, — 28.80%, P, — 13.67%; 2n =4, 5, 6, 7, 8, 9, 10, 11, 14, 16 and 24 apart form normal
12) and anaphase | (P, — 63.16%, P, — 47.03%; types-9:2:13,7:7,6:7,3:1:7,3:3:4,5:5,4:6,3:4,0:7,3:1:
3,2:3:2,0:6,3:3and2: 4 apartfrom6:6,5:7,5:2:5,4:8,5:1:6andO0:12) along with partial to total
breakdown of conventional meiotic system, strong desynapsis (P, - bivalents 0.84/cell, univalents 8.06/cell; P, - bivalents
0.47/cell, univalents 8.41/cell), chromosomal abnormalities (differential condensation of chromosomes, asynchrony, bridge
formation, tripolarity and trispory) and high sterility (P, - pollen fertility 8.14%, viability 3.80%; P, - pollen fertility
13.12%, viability 3.90%). The ‘elite’ plants described in Rhoeo may generate academic interest in performing cytological
preparations, which seems to be a lost art.
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INTRODUCTION

hoeo spathacea (Swartz) Stearn (monotypic

genus; Family: Commelinaceae; common names
— Boat lily, Oyster lily, Moses-in the-bracket, Moses-
in the-bulrushes, Moses-in-the-Cradle and Three-
men-in-a-boat) is a garden ornamental (2n = 12) with
immense therapeutic uses (Varadarajan et al. 2008)
including anticancerous activity in rat (Rosales —
Reyes et al. 2008), and also a suitable material for
cytological studies (Satterfield and Mertens 1972) as
the species possesses relatively larger sized
chromosomes with good stainability and availability
of flowers throughout the year. Cytologically the
species presents a complex-interchange heterozygo-
sity, maintained by balanced lethal possessing either
an a or B complex (Lin and Paddock 1978), thereby
documenting complex meiotic  configurations
(Darlington 1929; Kato 1930; Sax 1931; Coleman
1941; Mertens 1973; Garcia 2000) which are rather
difficult for classroom students, who are beginners to
cytology. Cytological endeavor though a lost art in
Biological Sciences in modern era, provides wealth
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of information for better understanding of gene and
chromosomal relation-ships in a species. The present
communication describes two Rhoeo spathacea
plants from the natural population where cytological
novelty was recorded which is expected to generate
interest among students to perform cytological
preparations.

MATERIALS AND METHODS

Young inflorescences (bracts were removed) from
two Rhoeo spathacea var. bicolor plants (selected
following cytological screening from a population of
23 plants and referred to as P; and P, in the text;
plants were maintained in the Kalyani University
gardens of Botany and Chemistry) were fixed in
Carnoy’s solution (6 parts ethanol: 3 parts
chloroform: 1 part glacial acetic acid) during the
months of May-June (temperature 29.5°C to 37°C
max., 25°C to 27.2°C min., relative humidity 90.2%
to 99.2% max., 56.8% to 84.7% min., rainfall 2.08
mm to 18.18mm), September-October (temperature
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26°C to 32°C max., 21°C to 25.2°C min., relative
humidity 80.2% to 85.2% max., 65.8% to 78.7%
min., rainfall 1.58 mm to 13.58mm) and December-
January(temperature 22.2°C to 25°C max., 10.2°C to
14°C min., relative humidity 78.3% to 86.7% max.,
59.4% to 77.2% min., rainfall 1.08 mm to 10.63mm)
for 24 hours, preserved in 70% alcohol and stored in
a refrigerator. Pollen mother cells (PMCs) and pollen
grains were stained in 2% acetocarmine (carmine
powder — Gurr biological Stain, Hopkin and
Williams Ltd., UK) solution. Fully stained pollen
grains were considered fertile (Marks 1954).
Estimate of pollen viability was made by staining
pollen grains in x-gal (5-bromo-4-chloro-3-indolyle-
B-D-galactopyranoside, detects presence of J
galactosidase and viable pollen turns blue —
Atiaksheva et al. 2000) and aniline blue in
lactophenol (Darlington and La Cour 1960) and
average data is presented in the text. Meiotic data
were also pooled over the months. Photomicrographs
were taken from temporary squash preparations.
Agrometeorological data was obtained from Bidhan
Chandra Krishi Viswa Vidyalaya, Mohanpur, Nadia,
West Bengal.

RESULTS

Different categories of meiotic configurations noted
in P, and P, were documented in Table 1. Meiotic
configurations in the plant types were persistent
throughout the year. Results indicated that complex
multiples (ring/chain) involving 12 chromosomes
were totally lacking in P; whereas P, had only
33.09% meiocytes with such configurations.
Interchanges involving 6 to 11 (Figs. 1, 2) and 3to 5
chromosomes were recorded in both P; and P, in
relatively lower frequencies. About 19.89% cells in
P, and 10.79% cells in P, were only with bivalents
and univalents (Fig. 3). Estimated mean frequency of
bivalent and univalent per cell at metaphase | (Ml)
was noted to be 0.84 and 8.06 respectively in P, and
0.47 and 8.41 respectively in P,. The marked plants
formed 121 (Figs. 4, 5) in meiocytes as predominant
association. P, had 6 Il in 6.84% meiocytes (Fig. 6).
Numerical variations (P, - hypoploidy 93.44%,
hyperploidy 6.56%; P, - hypoploidy 88.89%,
hyperploidy 11.11%) in chromosome at Ml (2n = 4,
5,6,7 8,9 10, 11, 14, 16 and 24 — Figs. 7-9, 15b)
was relatively higher in P, than P,. At anaphase I
(Al) equal (6 : 6) segregation of chromosomes was

36.84% in P, and 52.97% in P,; while, the rest of the
meiocytes had irregular disjunction of chromosomes
(5:7,5:1:6,5:2:5,4:2:6,4:8and0:12)and
aneuploids variations (P, —7:7,3:1:7,3:3:4,4
16,3:5,3:1:3,3:3,2:4,1:5,0:6and; P,— 9
:2:13,6:7,4:1:5,5:5,4:6,3:1:5,3:4,2:3
:2,0:7and 2:4 - Figs. 10-14, 15a, 16, 17) . P,
showed only hypoploidy but P, documented
hypoploidy (80.00%) as well as hyperploidy
(20.00%) at Al. Upon comparison of meiotic data it
seems that P; had higher frequency of PMCs with
aneuploid chromosome numbers than P,; while,
nondisjunctional separation of chromosomes at Al
was prevalent in P, Rare often differential
condensation  of  chromosomes,  asynchrony,
tripolarity and bridge formation at Al and trispory
were recorded in the plants. Pollen fertility and
viability were extremely low in both P, and P,.

DISCUSSION

The cytologically marked Rhoeo plants showed
partial to complete breakdown of the established
meiotic system. Similar such findings were reported
earlier in the species (Darlington 1929; Simmonds
1945; Verma and Ohri 1979). Verma and Ohri
(1979). Verma and Ohri (1979) attributed relaxation
of the genetic control of chiasma formation to be the
primary cause of it. Meiotic configurations studied in
P, and P, also revealed that possibly disturbances in
chiasma localization may be the cause of non-
conventional structures. P; and P, were also strong
desynaptic mutants as per Prakken (1943)
classification. Both the plant types formed univalents
per cell in extremely higher frequencies, thereby
indicating that the homologues either fail to generate
or retain chiasmata. Desynaptic mutants in R.
spathacea from natural population were also reported
earlier (Garcia 1994, 2008). Novelty in chromosome
number variations recorded in both MI and Al cells
of P, and P, is rather unique and been reported first
time for the species. Cytological response of P, and
P, was persistent throughout the year suggesting
genotype specificity of the plants. Meiotic variations
reported in P, and P, may provide academic interests
in cytological studies, although the ‘elite’ clones
were highly sterile. However, sterility in the plant
types may not be detrimental as the species is
vegetatively propagated and could be maintained
easily and disseminated from one place to another.
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Verma and Ohri (1979) were of opinion that total
pollen sterility in Rhoeo may possibly be due to
recombination bringing of disharmonious linearity of
genes affecting linkage groups, non-disjunctional
segregation of chromosome at Al and lethal gene
mutations.

Table 1: Meiosis in P; and P, of Rhoeo
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Categories P1 P>
Metaphase | configuration
Ring/chain of 12 chromosomes (%) 0.00 33.09
Interchange involving 6 to 11 chromosomes (%) 2.09 10.79
Multiples involving 3 to 5 chromosomes (%) 8.90 4.68
PMCs with bivalents and univalents only (%) 19.89 10.79
Mean/cell
Il 0.84 0.47
I 8.06 8.41
Frequency of cells with 121 (%) 40.31 26.98
Cells with aneuploidy (%) 28.80 13.67
Total cells scored at Ml 382 556
Anaphase | configuration
6:6 separations (%) 36.84 52.97
Irregular separation of chromosomes (%) 30.27 39.60
Cells with aneuploid chromosome numbers (%) 32.89 7.43
Total cells studied at Al 152 404
Pollen studies
Fertility (%) 8.14 (2394) 13.12 (3369)
Viability (%) 3.80 (1920) 3.90 (3383)

Values in parenthesis indicates total number of pollen grains studied.
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Figure plate I (1-9) showing meiotic configurations at Ml of R. spathacea plant types (1) 1 X +1 1I; (2) 3111 + 3 1; (3) 3 1l
+ 6 1; (4-5) 12 | showing random distribution; (6) 6 I1; (7) 2n = 11; (8) 2n = 10; (9) 2n = 4. (Scale bar = 10um).
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Figure plate 11 (10-17) documenting Al (15b - MI) meiotic configurations in R. spathacea plant types (10) 9: 2 : 13; (11)
7:7;(12)0:12;(13)0:7;(14)2:5;(15a) 0:6; (15b) 1 111 + 1 1-2n=4; (16) 2 : 4; (17) 3 : 3. (Scale bar = 10um).
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