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he species, Corchorus L. is considered ass one of
the most important natural fiber crop that is widely
distributed throughout the tropical and sub-tropical

regions of Africa, America, Australia and Asia (1-3). For
centuries jute (Corchorus L.) contributes towards in
economy, agriculture and industry of Bangladesh and
eastern part of India. As most of Corchorus species
possess similar morphology, it is very difficult to identify
them at vegetative stage.

Cytological studies are particularly useful for
characterization of various species and germplasm to get a
clear idea about the evolutionary trends. Different
scientist were used Orcein, CMA- and DAPI- staining
technique to characterize various species by detecting the
nature and distribution pattern of heterochromatin at
mitotic interphase and prophase stage (4-6). Therefore, in

this investigation the sequential staining were conducted
to detect the heterochromatin distribution pattern of six
wild Corchorus L. species.

MATERIALS AND METHOD
Six wild species of Corchorus were investigated in this
study. The detail of studied materials was tabulated in
Table 1. Healthy roots from these plants were collected
kept in pretreated chemical (0.002 M 8-hydroxyquinoline)
for 1 h and 10 m at 6-10 ºC. Then the materials were kept
in a fixative solution (45% acetic acid) for 12 m at 4 ºC.
These were then hydrolyzed for 45 s at 65 °C (2 part 1N
HCl and 1 part 45% acetic-acid). Orcein- staining was
followed by Sultana and Alam (2016) (7).

Table 1. The detail of six wild Corchorus species collected
from Bangladesh Jute Research Institute.

T Species
Acc. No.
(By BJRI)

Collection
area

C. brevicornatus Vollesen Acc. 3719 Kenya

C. septentrionalis Planch Acc. 3122 USA

C. urticifoliusWight & Arn. Acc. 3707 Kenya

C. hirtus L. Acc. 1474 Australia

C. siliquosus L. Acc. 1475 West Bengal,
India

C. pinnatipartitusWild Acc. 4541 Thailand
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Abstract: In this study pattern of heterochromatin dis-
tribution at mitotic interphase and prophase stage of six
wild Corchorus L. species, viz. C. brevicornatus,
C. septentrionalis, C. urticifolius, C. hirtus, C. siliquosus
and C. pinnatipartitus were investigated following orcein,
CMA- and DAPI- staining. After orcein staining, interphase
nuclei of C. brevicornatus, C. septentrionalis and C.
urticifolius had “Diffuse Type” while C. hirtus, C. siliquosus
and C. pinnatipartitus had “Simple Chromocenter Type”. In
case of prophase chromosomes, C. septentrionalis and C.
urticifolius were detected as “Gradient Type”, C.
brevicornatus and C. hirtus as “Continuous Type” and C.
siliquosus and C. pinnatipartitus as “Interstitial Type”.
Distinct amount of CMA- and DAPI- fluoresced bands were
observed in the studied six wild Corchorus L. species.
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In 1995, Alam and Kondo used a technique for used a
technique for fluorescent (CMA- and DAPI-banding)
which was used in this investigation with some
moderation (8).

RESULTS
Interphase Nuclei
Classical cytological analysis with orcein-staining and
fluorescent banding technique with CMA and DAPI were
used to detect the staining property of six wild Corchorus
species. For every staining, at least 50 interphase nuclei
were observed for each species.

Orcein staining: The six wild Corchorus spp. were
found to possess a prominent nucleolous in the interphase
nuclei following orcein staining except C. hirtus (Figs.
1a-3a and 5a-6a). Heterochromatins were homogenously
distributed in the interphase nuclei of C. brevicornatus, C.
septentrionalis and C. urticifolius (Figs. 1a-3a).
Meanwhile, C. hirtus, C. siliquosus and C. pinnatipartitus
showed a number of small darkly stained heterochromatic
blocks were scattered in the nucleus (Figs. 4a-6a).

CMA- staining: Two bright and prominent CMA-
bands were observed in the interphase nuclei of C.
septentrionalis and C. hirtus (Figs. 2b and 4b). In contrast,
few small dot like CMA-bands were scatterdly distributed
throughout the nucleus of C. brevicornatus, C. urticifolius
and C. siliquosus (Figs. 1b, 3b and 5b). On the other hand,
C. pinnatipartitus was found to possess numerous dots
like CMA- bands (Fig. 6b).

DAPI- staining: The interphase nuclei of C.
brevicornatus possessed few faintly stained DAPI-
fluoresced region (Fig. 1c). Two bright DAPI-bands were
found in C. septentrionalis (Fig. 2c) whereas 12-15
DAPI-bands were present in C. urticifolius, C. hirtus and
C. siliquosus (Figs. 3c-5c). On the other hand, C.
pinnatipartitus was found to possess numerous dot like
DAPI- bands (Fig. 6c). In C. brevicornatus, C.
septentrionalis and C. pinnatipartitus possessed non-
staining area in the nuclei (Figs 1c. 2c and 6c).

Prophase Chromosomes
To find out the staining property of prophase

chromosomes of six wild Corchorus species, fluorescent
banding technique with CMA and DAPI were used. For
every staining method, at least 50 prophase chromosomes
were observed for each species.

Orcein staining: In prophase stage of six wild
Corchorus species nucleolus was easily detectable (Figs.
1d-6d, arrow). In C. brevicornatus and C. hirtus most of
the prophase chromosomes were stained homogeneously
along the entire length (Figs. 1d and 4d). The prophase
chromosomes of C. siliquosus and C. pinnatipartitus

stained only at the interitial regions (Figs. 5d and 6d). On
the other hand, the prophase chromosomes of C.
septentrionalis and C. urticifolius were darker in one end
and gradually faint to other end (Figs. 2d and 3d).

CMA- staining: In prophase chromosomes, two
prominent and bright CMA-positive bands were found in
C. septentrionalis and C. urticifolius (Figs. 2e and 3e). In
addition, few bright bands were observed in that two
species (Figs. 2e and 3e). On the other hand, several
CMA-positive bands were found at different location of
the prophase chromosomes in C. pinnatipartitus (Fig. 6e).
In C. brevicornatus, C. hirtus and C. siliquosus few
CMA- bands were present at different regions of the
prophase chromosome (Figs. 1e, 4e and 5e).

DAPI- staining: No prominent DAPI-positive band
was observed in the prophase chromosomes in C.
brevicornatus and C. hirtus (Figs. 1f and 4f). A number of
DAPI-positive bands were found to be scattered among
the prophase chromosomes of C. septentrionalis, C.
urticifolius, C. hirtus and C. siliquosus (Figs. 2f-5f). In
contrast, numerous DAPI fluoresced bands were
scatterdly distributed in the prophase chromosomes of C.
pinnatipartitus (Fig. 6f). A non staining region was
observed in C. brevicornatus and C. septentrionalis (Figs.
1f and 2f).

DISCUSSION
The nature of interphase nuclei and prophase
chromosomes considerd as a karyomorphological features
to characterize different germplasm. These criteria first
propsed by Tanka in 1971 (6). Tanaka observed that the
nature and distribution of heterochromatins varies in
different species after orcein staining. He classified
interphase nuclei and prophase chromosome into five
categories according to the staining property. Further, it
was applied to characterize different plant materials by
many researchers (7-13).

In this study, the interphase nuclei of diploid
Corchorus species. viz. C. brevicornatus, C.
septentrionalis and C. urticifolius stained homogenously
after orcein staining which was classified as “Diffuse
Type” by Tanaka 1971 (6) (Figs. 1a-3a, Table 2). On the
other hand, the polyploid Corchorus species viz. C. hirtus,
C. siliquosus and C. pinnatipartitus had small
heterochromatic blocks distributed scatterdly in the
interphase nuclei after orcein staining. According to
Tanaka 1971, it could be considered as “Simple
chromocenter type” (Figs. 4a-6a, Table 2) (6).

Uniformly stained prophase chromosomes were
found in C. brevicornatus and C. hirtus after orcein
staining (Figs. 1d and 4d, Table 2). According to Tanaka
1971, this type of prophase chromosomes could be
regarded as “Continuous type”.
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Figs 1 - 6. Differential staining of six wild Corchorus L. species. 1(a-c). Intephase nuclei C. brevicornatus (a). Orcein-stanied,
(b). CMA-stanied, (c). DAPI-stanied, 1(d-f). Prophase chromosomes of C. brevicornatus (d). Orcein-stanied, (e). CMA-stanied,
(f). DAPI-stanied, 2(a-c). Interphase nuclei of C. septentrionalis (a). Orcein-stanied, (b). CMA-stanied, (c). DAPI-stanied, 2(d-
f). Prophase chromosomes of C. septentrionalis (d). Orcein-stanied, (e). CMA-stanied, (f). DAPI-stanied, 3(a-c). Interphase
nuclei of C. urticifolius (a). Orcein-stanied, (b). CMA-stanied, (c). DAPI-stanied, 3(d-f). Prophase chromosomes of C.
urticifolius (d). Orcein-stanied, (e). CMA-stanied, (f). DAPI-stanied, 4(a-c). Interphase nuclei of C. hirtus (a). Orcein-stanied,
(b). CMA-stanied, (c). DAPI-stanied, 4(d-f). Prophase chromosome of C. hirtus (d). Orcein-stanied, (e). CMA-stanied, (f).
DAPI-stanied, 5(a-c). Interphase nuclei of C. siliquosus (a). Orcein-stanied, (b). CMA-stanied, (c). DAPI-stanied, 5(d-f).
Prophase chromosomes of C. siliquosus (d). Orcein-stanied, (e). CMA-stanied, (f). DAPI-stanied, 6(a-c). Interphase nuclei of C.
pinnatipartitus (a). Orcein-stanied, (b). CMA-stanied, (c). DAPI-stanied, 6(d-f). Prophase chromosomes of C. pinnatipartitus
(d). Orcein-stanied, (e). CMA-stanied, (f). DAPI-stanied, arrow indicates nucleolus. Bar = 5 μm.
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Table 2. Types of interphase nuclei and prophase
chromosomes of six wild Corchorus L. species after
staining with orcein.

Species Type of
interphase nuclei

Type of
prophase
chromosomes

C. brevicornatus Diffuse Continuous
C. septentrionalis Diffuse Gradient
C. urticifolius Diffuse Gradient
C. hirtus Simple Chromocenter Continuous
C. siliquosus Simple Chromocenter Interstitial

C. pinnatipartitus Simple Chromocenter Interstitial

Chromosomes were observed in C. siliquosus and C.
pinnatipartitus as the prophase chromosomes stained at
the interstitial region with orcein (Figs. 5d and 6d, Table
2). However, the prophase chromosomes of C.
septentrionalis and C. urticifoilus possessed “Gradient
type” because the chromosomes were darkly stained at
one end and gradually become faint towards another end
(Figs. 2d and 3d, Table 2).

Usually, the equivalently distributed
heterochromatin of interphase nuclei further located
homogeneously in prophase chromosomes and localized
heterochromatin of interphase nuclei firmly aggregated at
the different region of prophase chromosomes. In this
study, C. brevicornatus followed the above general rule
having “Diffuse Type” interphase nuclei and “Continuous
type” of prophase chromosome (Figs. 1a and 1d, Table 2).
In addition, C. siliquosus and C. pinnatipartitus also
followed the rule having “Simple chromocenter type” of
interphase nuclei and “Gradient type” of prophase
chromosomes (Figs. 5a, 5d, 6a and 6d, Table 2).
However, homogeously distributed heterochromatin of
interphase nuclei aggregated in different position of
prophase chromosomes in C. septentrionalis and C.
urticifolius (Figs. 2a, 2d, 3a and 3d, Table 2). In contrast,
heterochromatins are condensed to form block whether in
interphase nuclei these are homogeneously distributed
along the prophase chromosomal length of C. hirtus (Figs.
4a and 4d, Table 2). This disagreement might be due to
presence of facultative heterochromatin in C.
septentrionalis, C. urticifolius and C. hirtus. Whatever the
reason is, six wild Corchorus species could be
characterized on the basis of these characters of
interphase nuclei and prophase chromosomes.

Distinct amount of CMA- and DAPI- fluoresced
bands were observed in the studied six wild Corchorus L.
species which also could be used as a parameter to
characterize them.
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