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INTRODUCTION

Jute, the golden fibre 1is still number one cash crop for
Bangladesh; and 1in India, Nepal, Thailand, Burma jute 1is
considered to be an important fibre crop. Jute 1is regarded as the
foremost bast fibre and the second most important textile fibre
after cotton (Kundu 1956; Kirby 1963). The well-being of a large
section of the people of Bangladesh 1is dependent on the fair
price of this crop which fluctuates a great deal from year to
year.

Jute 1is a common term for both the plant and fibre obtained
from the bark of the two cultivated species of the genus
Corcborus, namely, C. olitorius L. and C. capsuJaris L. belonging
to the family Tiliaceae. C. olitorius is usually called “"Tossar
and C. capsuldaris as 7White” jute. Both the species are annual
short-day plant. These two species possess characteristics which
are more or 1less complementary to each other. In case of C.
olitorius distribution and growth of fibres are more even along
the stem while 1in case of C. capsuJdaris it is more concentrated
in the lower portion of the stem. The internodal length, ultimate
fibre and flowers of C. capsuldaris are comparatively smaller.
“Tessa ” produces better quality fibres with higher tensile
strength than “Shite*. Tn spite of its superior quality it cannot
be grown in more than 30% of the area under jJute cultivation.
This 1is because 70% of the Jland mass of Bangladesh is flooded

almost every year <causing heavy damage to <crops which are
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susceptible to water 1logging. The other species C. capsularis is
grown in low 1lying areas due to its quality to withstand flood
water. It occupies 70% of the Jjute acreage (Sarma 1969; Cobley
and Steele 1976).

However, due to genetic 1improvement of some cultivars, more
and more land 1is now being occupied by some cultivars of C.
olitorius. The fibre colour of C. capsularis ranges from white to
snow white. It 1is used to produce a kind of cloth called *“Juton
in which cotton and jute fibres are mixed 1in the proportion of
70:30 or 80:20. If the fibre strength of C. olitorius and the
white colour character of C. capsularis can be combined together,
the resulting hybrid will give a superior quality “juton?™ at a
comparatively low cost.

Both the species vary in their disease resistance
capability. C. olitorius is resistant to mosaic virus (Alinm
1978), anthracnose caused by Colletotrichum corchori and partial
resistant to nematodes but susceptible to dieback disease caused
by Gleosporium singulaium and mites. As against this C.
capsularis 1is resistant to dieback disease, partially resistant
to mites but susceptible to mosaic virus, anthracnose and
nematodes.

Therefore, it is important to produce sexual, parasexual and
somaclonal variants in which the flood and disease resistance and
other desirable characters mentioned above could be combined.

However, jute is fast losing its market in the face of 1its

competition with synthetic man-made fibre. In order to restore
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its place, new and diversified use of jute needs to be found out.
This may be accomplished by creating varieties of jute with more
than 2 min long ultimate fibres with narrower lumen and with less
lignin (7-8 instead of 12%), having stem with more or less equal
diameter from base to apex, varieties capable of retting 1in two
instead of three weeks, photoiusensitive to day length, tolerant
to cold temperature of February. It 1is also necessary to breed
varieties having all the above qualities combined with a
shortened 100-day 1life cycle so that Jjute varieties could be
fitted in a three crop a year pattern. In Bangladesh jute crop 1is
being pushed more and more to marginal land because of the
country ™ need to produce more food grain for feeding her ever
increasing population.

Hence the urgent necessity to create new jute varieties
which could not only grow 1in marginal land but also compete with
synthetic fibres.

Some of the desirable characters may arise de novo through
mutation or somaclonal variation. Changes 1in the colour of fibre
from white to snow white have been observed in population of C.
capaularis in an experimental farm of Bangladesh Jute Research
Institute (BJRI) (Ahmed 1983) at Kustia. When mutation breeding
proceed to be of Ilimited value 1in this (jute) crop, a number of
recent reviews have treated the subject of somaclonal variation
from the standpoint of 1its ubiquity, the 1likely causes and
origins and 1its potential 1impact on plant improvement (Larkin and

Scowcroft 1981, 1983; Orton 1984; Evans et al. 1984: Larkin et
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nl. 1985; Scowcroft ¥t nj, 1985: Korp and Bright 1985; Scowcroft
19H5). Larkin et al. (1984) observed somaclonai variations in
whoeit through tissue culture. The production of somat;lonat
variants in rice through anther culture was reported by Schaeffer
. f1J. (19H4). Thcrcjfore,, it was considered posg"blo that jule
plants derived from somaclonai variants may give us strains with
qualities we have been 1looking for. Some of these, qualities may
br; flood tolerant or strains with snow while fibres or strains
resistant to root rot or dicback.

I"he combination of the above mentioned characters through
sexual hybri<i7Htion of the two species 1is an important way to
produce desired cultivars. This has been tried since 1907. Thfi-
interspecific liybr3dization was first attempted by Kinlow (J917,
1921, 1923). But. he failed to get any hybi-id. Later on similar
results wtfj'e obtained by Howard (192°1), Pat.el et nj. (1944),
Iatfil and Uatta {1960), Srinath and Kundu (1952), ilhndury ami
Chnkravarti (1948), Qureshi (1964) and others.

fn spite of the success 1in obtaining hybrids between the two
incorapatible species, C. oiitorius X C, copsudaris they could not
be bred to produce any coraniercial variety (Mia and Shaikh 1967).

As the sexual hybridization techniques have not vyielded
desired results it is necessary to look for some other means such
as somatic fusion in combining the desirable characters of the

two jJjute species.

The discovei®y of enzymatic isolation of plant protoplast

(Cocking 1960) and their fusion (Kao et el. 1974), Scheider and
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Vasil CC1980) has opened the alternative possibility of producing
desirable cultivars by somatic hybridization. Protoplast fusion
or somatic hybridization brings the total gemome of two species
in one event.

One of the obvious novelties of protoplast fusion is that it
permits genomes of sexually incompatible species and genera to be
brought together. There are some successful reports on the
PToduction of somatic hybrids resulting from fusion of
protoplasts between species which are very difficult or
impossible to hybridize sexually e.g. Lycopersicon esculentum +
SoJanum tuberosum (Melcher et al. (1978); Datura innoxia +
Atropa belladona (Krumbiegel and Schieder 1979); Arabidopsis
thaliana + Brassica campestris (Gleba and Hoffman 1980); and more
recently between horticulturally important sexually 1incompatible
species Petunia parodii P. parviflora (Power et al. 1980).

Not much work has been done on tissue culture of jute. Only
a few laboratories 1in Bangladesh and India are undertaking tissue
culture work on this crop. |lyer and Raina (1972) for the first
time reported the production of diploid callus from the

connectives of the jute anthers which did not differentiate.

Islam et al. (1978) succeeded 1in isolating protoplasts from leaf
mesophyll <cells of C. olitorius var. 04 and C. capsularia
var.Dj”g” and Lalnaris, butthe isolated protoplasts failed to

divide. Das et al. (1981) reported success of shoot regeneration
from protoplast derived callus of C. capsularis and C. olitorius,
but it was not confirmed byany other subsequent publication.

For the production ofhaploid jute plants attempts so far
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failed and have not proceeded other than the <callus stage and
their differentiation only 1into roots (Islam et al, 1981). Jahan
and Chowdhury (1980) have also reported the production of diploid
callus only from the connectives of anthers of C. olitorius
similar to that reported by Ilyer and Raina (1972).

In such a condition effort was directed to obtain
differentiation through <callus derived from shoot tips, leaf,
petiole etc. Shoot differentiation was found in shoot tip derived
callus (Islam et al. 1982). But it could not be ascertained
whether the shoots were differentiated from the callus itself
through organogenesis or by direct vregeneration of the
preexisting meristematic tissue. Next the success of
organogenesis from shoot tip derived callus after repeated
subculture was reported. The shoot regeneration from callus after
repeated subculture ascertained the organogenesis from the callus
itself. Observation of this view has also been obtained from the
observation of serial sections of callus (Rahman et al. 1985).
However, the production of shoots from the shoot tip derived
callus was only a few. Earlier Vasil (1983) reported that shoot
regeneration could be induced easily in wheat 1if scutellum 1is
used 1instead of other explants. In the 1light of this report the
object of the present investigation was to find out whether
different segments of germinating seeds of the two fibre yielding
species would be a more favourable material compared to shoot
tip, leaf, petiole and anthers.

In brief, the objective of the present investigation was:
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(&) to find out which explant would be more favourable for
regeneration;

(2) to standardize the media composition for differentiation;
and

(3) to evaluate the regenerated plants in respect of

morphological characters.
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HEVIEW OF LITEHATTJRE

Not much work has been done on tissue culture of jute. Only
a few laboratories 1in Bangladesh and India are engaged 1in tissue
culture work on this crop. Various attempts have been made 1in the
past to develop a recombinant line combining the characters of C.
olitorius and C. capsularis.

Islam and Rashid (1960) reported the first successful hybrid
of the two cultivated species following cross pollination by
smearing the pedicel of the flowers with indole-3-acetic acid to
prevent abscission of pollinated flower and enhance the growth of
the hybrid embryo and endosperm.

Patel and Datta (1960) <carried out hybridization on an
extensive scale for three consecutive years between different
cultivated as well as wild types of these two species. Pod
setting was observed particularly in all the crosses and with a
few nonviable seeds.

Patel and Datta (1960) and Banerjee and Datta (1960)
observed that the rate of pollen tube growth down the style 1is
Comparatively slower 1in the <cross, C- olitorius (0) and C.
Capsularis () than when they are self pollinated.

From the embryological studies they concluded that the
inefficiency of most of the pollen tubes to grow repidly and
fertilize the majority of ovules, delayed fertilization, non-
synchronization between the development of endosperm and embryo
and failure of the hybrid seed to germinate are the main barriers

for a successful interspecific hybridization.
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Islam et al. (1970) reported successful hybridization
between <cultivar C. olitorius and C. depressus a photoneutral
wild species. But in the Fg generation they were being doubled
and became tetraploid (lIslam et al. 1973). Although most of the
resulting amphiploids were photoneutral, they were all branched
and shorter in height, the characters which made them inferior to
their diploid counterparts. When fully developed, the leaves of
these amphiploids dropped (Islam et al. 1973). Neither of the
bred true nor did Fg progeny raised from the seeds of the
photoneutral plants of the selected F~ (Islam et al. 1975).

Since embryo rescue/culture 1is regarded to be a specific
area of tissue culture, a brief account of the work involving
embryo rescue has been included in this review.

For the first time, Islam (1964) showed that through embryo
rescue, hybrid between C. capsularis and C. olitorius using
former as mother could be obtained. However, the F” plant died
before 1its transfer to the pot.

One good example of the wuse of3y$22?ue was demonstrated by
Islam and Abbasi (1966) in the cross between colchicin induced C.
olitorivs var C.Q and a natural new world wild tetraploid
Corchorus species viz. C. siliguosus. Following the cross 1in
which 300 ppm 1AA in lanolin paste was applied around the stalk
of the pollinated flower, embryo was rescued and grown 1in White
medium. Fj hybrid was successfully raised in pot. It proved to be
a completely sterile hybrid having high pollen sterility.

Through embryo culture Haque and Islam (1967) confirmed the

earlier report that Tosse-Daise jute can be successfully crossed.
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For the first time Ilyer and Raina (1972) reported the
production of diploid callus from the connectives of the Jute
anthers, their callus did not differentiate.

Islam et al. (1978) succeeded 1in 1isolating protoplasts from
leaf mesophyll cells of C. alitorius var 0-4 and C. capsuleris
var D-154 and Lalnaris, but the 1isolated protoplasts failed to
divide.

Jahan and Chowdhury (1980) reported the production of
diploid callus only from the <connectives of anthers of C.
olitorivs similar to that reported by Ilyer and Raina (1972).

Das et al. (1981) reported success of shoot regeneration
from protoplast derived callus of C. capsularis and C. olitoriust
but no subsequent publication 1is available from that laboratory
on the performance of their regenerants.

Attempts to obtain haploid jJjute plants through anther
culture have so far failed, however no difficulty was encountered
to obtain profuse callus and roots from the callus (lIslam et al.
1981).

Some success of shoot regeneration from shoot tip and leaf
derived callus was obtained by Islam (1981). He reported shoot
regeneration at a very low frequency from leaf derived callus of
C. oli torius in MS (Murashige and Skoog, 1962) medium
supplemented with 0.2 rag/l 1AA and 2 mg/l1 zeatin.

Islam et al. (1981) tried to produce dihaploids through
anther culture from a spontaneous amphidiploid of the hybrid, C.

olitorius x C. depressus. They obtained only callus and profuse

10
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rooting but no plantlets.

Sen ei al. (1981) observed that |IBA with Kn stimulated
growth of shoot explants without callus formation 1in some
Corchorus species whereas NAA with Kn induced only callus.
According to them (Sen et al.1981) when these callii were
transferred to IBA and Kn supplemented MS medium, a large number
of shoots regenerated.

Islam et al. (1982) reported single and multiple shoot
regeneration from shoot tip derived callus in MS, MMS, SH media
when they were supplementedwith more or less equal proportion of
auxin and cytokinin. They laterobserved that the best material
in respect of shoot regeneration from shoot tip was an exotic
tetraploid Corchorus species, viz. C. siliguosus.

Vasil (1983) reported that shoot regeneration could be
induced i1a wheat 1if scutellum 1is used instead of other explants.

Rahman (1985) reported shoot regeneration in IBA and Kn
supplemented MS medium from shoot tip explants. He reported that
wild race of C. capsularis was the best material. Hahman (l.c)
also reported multiple shoot regeneration from shoot tip explants
in MS + 0.5 mg/1 BAP + 25 mg/1 tyrosine and 0.1 mg/1 |IBA + 50
mg/1 glutamine. He observed as many as six shoots/explant in C.
capsularis var D-154. Rahman (l.c.) reported the success of root
initiation in White medium + 1.0 mg/1 [1AA.

Hoque (1987) reported multiple shoot regeneration from the
root decapitated germinating seeds of the male parent, C.
capsularis var D-154 and the female parent, C. olitorius var 0-4

and also from their and F2 hybrids in MS + 0.5 rag/l BAP + 25
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rag/l tyrosine. He however, noticed that the regenerants from 0-4
performed poorly and died before they could be transplanted.

Ahmed et aJ. (19B9) reported that it is possible to save the
regenerants of C. olitorius var 0-4 from degeneration with an
antioxidant, namely, nordihydroguiaretic acid (NDGA). The above
authors added NDGA in the rooting medium 1in the first subculture.

Master (1989) wused NDGA with BAP and tyrosine supplemented
MS medium. The explants wused were plumule with <cotyledons,
obtained from 20 hours old germinating seeds. From the date of
inoculation, it took about 12 days for the explant to produce a
number of swollen buds and by subculturing them 1in the same
medium, shoots developed from each of these 1isolated buds. These
shoots became rooted by transferring them into rooting medium

containing MS + 0.2 mg/1 |1BA.
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MATERITALS

Three cultivars of Corchorus capsularis L. (2n = 14),
namely, D-154, CVL-1 and CC-45 and two cultivars of C. olitorius
L. (2n = 14), namely, C.G. and 0~ were used 1in the present
investigation. The origin, source and morphological
characteristics of each of these cultivars are described wunder

following heads.

C. capsularis L. (2n = 14 var. D-154

Origin: A pure 1line selection from Xakya Bombai was made in
1919 at Dhaka. It 1is less susceptible to chlorosis and possessed
a green coppery red pigmentation. Comparatively resistant to stem
rot and gives a high yield but requires 130-135 days to mature.
This 1is the dominant variety 1in Bangladesh and grown widely in
spite of a few varieties released since 1940s.

Source : BJRI Germplasm Bank.

Horphological characters

Habit and habitat ; Herbaceous annual shrub.

Stem : Cylindrical, unbranched, tall up to 315-340 cm, base
diameter 1.78+0.14, green but in mature plants the base of the
branches becomes pigmented.

Leaves : Lanceolate, serrate, basal serration usually prolonged,
petiole slender, length of the leaves 13.4-16.0 cm and breadth
6.0-8.0 cm, length breadth ratio 1.77:1, stipule free lateral,
pigmented at the tips only.

Flowers : Small, vyellow, sepals 5, 1light coppery red 1in colour,

petals 5 in number, ovate acuminate, stamens 18-23, pollen
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After collecting base line data and psychometric measures researcher used in depth
interview to explore the nature and intensity of specific psychological problems of the
participants after being diagnosed of having breast cancer. This will be followed by case

conceptualization.

After taking proper assessment formulation sharing and treatment goal was set
collaboratively. According to data collected from assessment session researcher was
administered psychotherapy like cognitive behavior therapy, interpersonal therapy,

marital therapy and family therapy.

In the last session researcher was perform post measures using same quantitative

measures administered in the first session.

Figure: 2: Flow chart regarding entering the whole research process

3.5 Data processing and analysis

Data were analyzed using both qualitative and quantitative data analysis method.

Quantitative data from self rating of patient’s problems, functional level assessment
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stainability 96-983}ovary 5-celied, style small, stigmas
capitate.

Fruits : Capsule, spherical with 1irregular projections and
depressions all over the surface. Number of seeds/capsule 30-40,
seed colour chocolate brown, pyramidal in shape, weight of 1000
seeds 3.igm.

Flowering habit ; Late type, flowers in between 105 and 120 days.

C. capsularis L. (2n = 14) var. CVL-1

Origin : A full green variety of C. capsularis was evolved
through single plant selection from a 1local collection grown at
Kishorganj substation of BJRI 1in 1954 and was released 1in 1977.
Source ; BJRI Germplasta Bank.

Norphological characters

Habit and habitat : Herbaceous annual shrub.

Stem : Cylindrical, smooth with full green pigmentation, height
315.92-320.1 cm, feebly branched.

Leaves : Ovate-lanceolate 1in shape, serrate, stipules free
lateral, length breadth ratio 1.76:1.

Flowers : Medium, sepals 5, 1light green 1in colour, petals 5,
light yellow, pollen stainability 95-98%, style small.

Fruits ; Mostly in clusters of 2-3, globular, no. of seeds/
capsule 30-40, seed colour <chocolate brown, 1000 seeds weight
about 3.0 gm.

Flowering habit Flowers 1in between 105 and 120 days depending
on the date of sowing and soil condition. Less photosensitive

than C. olitorius.
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C. capsularis L. (24 = 14) var. CC-45

Origin : BJRI <collected the seeds from Cairo, Egypt with a
collection of C, capsularis germplasm. From the collection BJHI
released CC-45 as a variety by pure line selection. This variety
is photoinsensitive and does not show early flowering even if
sown in the month of February. It has shown better cropping 1in
low lands which become flooded in early rainy season.

Source : BJRI Germplasm Bank.

Morphological characters

Habit and habitat : Herbaceous annual shrub.

Stem =: Cylindrical, smooth with full-green pigmentation,

unbranched, tall up to 312.8 - 320 cm.

Leaves : Lanceolate, serrate, stipules free lateral, length
breadth ratio of leaves 2:1.

Flowers : Medium, sepals 5, light green 1in colour, petals 5,

yellow incolour.

Fruits : Mostly 1in cluster,globular, seed colour <chocolate

brown, number of seeds/capsule 30-40.

C. olitorius L. (2n = 14) var. C.G.

Origin t It was developed 1in BJHI, Dhaka as early as in 1915
under the name Dgg. Since the seeds of this variety were
collected from Chunchura of India and the colour of the plant was
completely green, the name D”~g was subsequently changed to
Chinchura Green (C.G.).

Source : BJRI Germplasm Bank.
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Morphological characters
Habit and habitat : Herbaceous shrub.

Stem ; Cylindrical, unbranched, height 450-500 cm, base diameter

1.75+0.15 cm.

Leaves : Lanceolate, serrate, basal serration often prolonged
into a tail |Ilike appendage called serature. A pair of free
lateral stipule present. Length breadth ratio of leaves is 2.3:1.
Flowers : Large, vyellow, axillary, sepals 5, green, petals 5,
yellow in colour, petals comparatively Jlarger than those of C.
capsularis, anthers globose, percentage of pollen grain
stainability 97.5, style oblong, short constricted.

Fruits : Cylindrical capsule, green in colour when unrippen,
surface smooth, ten ribbed, ribs parallel. Colour of the seeds
black with greenish tinge, number of seeds/capsule 200-250,
weight of 1000 seeds about 2.0 gm, percentage of seed germination
is 98.

Flowering habit : Late type, generally flowers 1in between 104 and
112 days.

C. olitorius L. (2n = 14) var. 0-4

Origin A pure line selection from germplasm collection of
Bangladesh Jute Research Institute (BJRI), released as the
commercial variety 1in 1964 and now grown in over 50 percent of
the area under "Tossa* jute.

Source : BJRI Germplasm Bank.

Norpbological characters

Habit and habitat : Herbaceous annual shrub,
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stem : Cylindrical, 334-370 cm tall green, unbranched wunder
normal spacing (30 cm in between rows and 7.5 cm between plants).
Leaves t Lanceolate, serrate, basal serration prolonged into tail
like appendage called serature, 1length breadth ratio 2.2:1. Light
green in colour. A pair of free lateral stipule present at the
base of the petiole. The crown of leaves at the top of sten
loosely arranged.

Flower : Large, yellow, sepals 5, 1light green 1in colour, petals
5, yellow in colour, axillary, 1in cluster of 1-2, entire, pollen
grain stainability 98*, style oblong, short, constricted five
locular ovary.

Fruit : Cylindrical <capsule, green 1in colour, ten ribbed, ribs
distinct, parallel, wupon ripening the <capsule dehisces at the
union of the carpels and shatter their seeds. Seed colour black
with greenish tinge.

Flowering habit : Late type, generally flowers in between 118 and

132 days.
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MBTHODS

Experiments were carried out 1in Plant Breeding and Tissue
Culture Laboratory of the Department of Botany, University of
Dhaka and its adjoining Botanical garden and net house.

The different procedures followed 1in the experiment are

described below under separate heads.

Tissue Culture

Different steps of tissue culture are as follows
Preparation of culture aedia:

The following media were used in the present investigation:

1} MS, medium (Murashige and Skoog, 1962};

2) MMS, medium (Murashige and Skoog, 1981);

3) White ™ medium (White, 1943);

4) R-2 medium, (Chaleff, 1980);

5) SH medium (Schenk and Hiidebrandt, 1972)

Prenargtjon of stock solution:

The different constituents of the media were prepared into
stock solution for ready use during the preparation of the media.
As different constituents are required in different
concentrations, separate stock solutions for macro, micro,
vitamins, hormones etc. were used.

Stock solution A Cmaior constituents or macronutrients);

It was made up to ten times the final strength of the medium
in one litre of distilled water. Ten times the weight of the
salts present per litre of the medium were weighed accurately,

dissolved one at a time and sequentially in 750 ml of distilled
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water and then made up to one litre. The stock solution was
filtered through a Whatman No. 1 filter paper, if it contained
any solid contaminants 1like cellulose, dust, cotton etc. The
stock solution was stored in a refrigerator at 4°T.

Stock aolution B (Bicronutrients”:

It was made at ter tiTDcs the final strength of the medium 1in
100 ml of distilled water as described for the stock solution A.
In this case the two constituents FeSO” and Na2EDTA wer e
separately dissolved 1in 100 ml distilled water 1in a 250 ml
conical flask and kept for 24 hrs at 58"C by placing it in an
incubator. CoCl2 was separately dissolved in 100 ml of distilled
water. All stock solutions were filtered and stored separately in
a refrigerator at 4°C.

Stock splutjpo C (organic copstituenta”:

This was also made at ten times the final strength of the
medium in 100 ml of distilled water as described for stock
solution, A and B. Inositol was directly added during the
preparation of medium in desired concentration.
aprmonfll atock solution;

Phytohormones namely, napthalene acetic acid (NAA), indole -
3-acetic acid (1AA), 1idole-3-butyric acid (IBA), 2,4 - dichloro-
phenoxy-acetic acid (2,4-D), 6-furfuryl aminopurine (Kinetin/Kn),
benzyl-amino purine (BAP) were dissolved 1in appropriate solvent.
The solvents used for dissolving these salts were shown as

against each hormone;
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Hormone Solvent

NAA : 0.1 N NaOH

1AA : 70% ethyl alcohol
IBA : 70)»; ethyl alcohol
2,4-D : 70% ethyl alcohol
Kinetin : 0.1 N HCI

BAP ; 0.1 N NaOH
Tyrosine : 0.1 N NaOH

2-1p : 70% ethyl alcohol.

To prepare a stock solution of any of the above hormones 10
mg of the hormoae were placed on a clean watch glass and then
dissolved in 1 ml of the particular solvent. The mixture was then
washed off with distilled water and poured 1into a 100 ml
measuring cylinder. Sufficient distilled water was added to make
the volume up to the desired level. Thus stock solution of all
the hormones were made and stored in deep freeze at 0"C.
Preparation of working medium:

To make one litre of any of the above mentioned media the
following steps were followed

(i) 100 ml of stock solution A and 10 ml each of stock

solution B and C were poured in a conical flask.

(ii) Desired amount of sucrose, generally 3% (30 gms), were
dissolved in 500 ml of distilled water and added to the
stock solution that was taken in the conical flask.

(iii) Different concentration of hormonal supplements as
required was added singly or in different combination to

this solution and thoroughly mixed.
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Since each hormonal stock solution contained 10 rag of the
hormone in 100 ml of solution, the addition of 10 ml of any
hormonal stock solution for one Jlitre of medium resulted 1in 1
mg/1l concentration of that hormonal supplement similarly for
different concentration of hormones, the amount of hormonal stock
solutions was added to the medium.

(iv) The whole mixture was then poured into a one litre measuring
cylinder and made up to the desired volume with the addition of
distilled water. Then the mixture was poured into a two litre
flask and again mixed well.

(v) The pH of the medium was adjusted to 5.8 using a digital pH
meter by means of 0.1 N NaOH and 0.1 N HCI, whichever necessary.
(vi) 0.8% of "Difco” or "Bacto"™ agar was added to the medium and
heated to melt the agar completely. Proper care was taken so as
not to boil the solution while melting agar.

In case of liquid medium, agar was not added to the medium.
(vii) The medium was then poured into test tubes/conical flasks
while still hot and the culture vessels were plugged tightly with
cotton wool. The different hormone supplemented medium containing
test tubes/conical flasks were properly marked by a glass marker
to indicate the specific supplementation.

(viii) The medium was then autoclaved at 15 1Ibs per square inch
pressure at the temperature of 120*C for 20 minutes to ensure
sterilization.

Collection of explants:

In the present investigation the explants used for culturing
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were collected from different sources, namely,
(i) Field or pot growing plants,
(ii) Seedlings germinated and grown aseptically in MS medium and

(iii) Seeds soaked in sterile distilled water for 17-18 hours.

(i) Ex.plapts collected from field or not browing plants:

For this purpose, plants were grown in ten Inches diameter
earthen pots and in well ploughed plots. Different explants like
shoot tip, leaf, petiole and anthers etc were collected fronm
field and pot grown plants.

(ii) Explaats collected from seedlings.germipated aod grown 1in MS
medium:

For this purpose, seedlings were grown 1in conical flasks
containing MS medium with 2% sucrose without any hormonal
supplementation- pH of the medium was adjusted at 5.8 and 0.8%
agar was added to the medium. A 50 ml of sterilized medium was
taken in each 150 ml <conical flask. Seeds of different jute
varieties were surface sterilized with 0.1% HgClg for 20 min. The
seeds were then washed well with sterile distilled water for four
times and then inoculated 1in aseptic culture media for their
germination and growth. From the seedlings shoot tip, epicotyl
and hypocotyl were collected for inoculation.

(iii) Eyplants collected from seeds soaked jp sterile diatilled
water for about 17-18 hours;

A small amount of seeds was sterilized in 0.1% HgClz for 20
mins and after thorough washing placed 1in sterile test tubes

containing enough sterile water to just cover the seeds with 1it.
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On the following morning 1i.e. after 17-18 hours, most of the seec

were found to germinate. The embryos at this stage were about 1.5
to 2 mm long.

Since 1intact embryos in MS raedium developed 1into seedlings
without <callusing and somatic embryogenesis , the embryo was
divided into different parts namely, (1) plumule with cotyledon
(ii) plumule without cotyledon, (iii) cotyledon, (iv) embryo
without cotyledon; (v) root-tip etc and these segments were

inoculated in the culture medium.

Culture technique

The following techniques were followed 1in course of
culturing the plant parts:
(i) Exnlant cjltiye : Different explants namely, shoot tip, Ileaf,
petiole, epicotyl, hypocotyl, plumule with/without cotyledon,
cotyledon, embryo without cotyledon, root-tip etc were cultured.
Shoot tips were collected from field grown as well as from the
aseptically grown seedlings. The shoot tips which were collected
from field grown plants were surface sterilized with 0.1% HgCl:
for 20 minutes and then washed with sterile distilled water for
four times. The outer whorl of leaves were then removed from
shoot-tip (approximately 0.3 to 0.6 mm). The apical region was
isolated aseptically under a binocular microscope 1in the
microflow cabinet with the help of a sharp razor. The dome of the
apical end was cut in a V-shaped fashion. The dissected shoot-
tips were transferred onto semisolid medium contained 1in test

tubes or in conical flask.
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other explants like leaf, petiole etc were collected from

field as well as aseptically grown plants. The 1leaf, petiole
which were collected from field grown plants were surface
sterilized as stated above. Cotyledon, epicotyl, hypocotyl were
collected from aseptically grown seedlings. Plumule with/without
cotyledon, <cotyledon, embryo without cotyledon, root-tip etc.
were collected from germinating seeds soaked in sterile distilled
water for about 17-18 hours."All these explants were 1inoculated
onto semisolid medium 1in test tubes/ conical flasks.
(ii) Anther culture: Since it 1is well known that anthers
containing uninucleate microspores are most suitable for
androgene8i8, it is of prime 1importance to determine the
uninucleate microspores stage of anthers before inoculation. For
this purpose anthers were first cytologically examined. The
flower buds two days prior to opening and anthers having a light
yellow colour were found to contain the microspores of this
stage. It may be mentioned here that the size of the flower buds
at this stage vary from variety to variety and also due to
seasonal variation in the same variety.

The flower buds containing anthers of appropriate stage were
collected from healthy growing plants. The excised flower buds
were washed 1in distilled water, dipped 1in absolute alcohol for
one minute and thereafter 1immediately transferred to 0.1% HgCl:
solution where the buds were kept for 15 minutes. The buds were
then rinsed with sterile distilled water for four times to remove
all traces of, HgClz solution. For inoculation a shallow 1incision

was made along the joint of sepals with the help of a fine needle
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holding the bud with forceps. The sepals and petals were placed
back and turned off with the help of a pair of forceps. The
anthers were then removed by cutting at the base of the filament
and collected in a sterile Petri dish. The filaments from anthers
were carefully removed and about five anthers were plated 1in each
test tube.

Precautions: During culturing all the dissecting instruments
(which were autoclaved earlier) namely, vrazor, knives, needles
and forceps were dipped in 70" alcohol and flammed over a spirit
lamp before each time of use. The floor of the cabinet and hands
were washed with 70% alcohol before starting the procedure.
Ipcubat ion: The <culture tube and <conical flasks <containing
inocula were 1incubated in a dark cupboard shelf in a temperature
controlled room. With the appearance of callus, the test tubes
were transferred to another shelf with light intensity 20,000 [lux
from fluorescent light. The 1light period of the culture room was
maintained at 12 hours and temperature was 25+2*C.

Subculturipg process:

In case of explants producing callus, when the <callii
attained a size of about 20-25 mm 1in diameter they were
subcultured on to fresh media for further proliferation or
regeneration. For this purpose the call! were removed aseptlcally
from the test tube on a sterile Petri dish, cut into 0.4 to 0.5 cm
long pieces by a sterile scalpel and placed on suitable media

in tubes or conical flasks.
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In case of explants showing somatic embryogenesia, when just
initisted, they were subcultured in the fresh media contained in
the conical flasks. When shoots were produced in higher number,
bigger shoots were separated and cultured 1in the rooting medium
for root formation. The vrest explants containing small shoots
were cut 1into 2-3 pieces and were subcultured in the same
freshly prepared medium for further development.

Transfer of plantlets froH test tubes to pot

After one and a half month plantlets attained a height of 5-
8 cm. They were carefully removed from the test tubes and after
washing the roots 1in sterile distilled water, they were
transferred to 6" dia pots containing soil and covered with
polythene bag. It was observed that it made no difference whether
the plantlets were transferred to sterile or ordinary soil
prepared with garden soil, organic manure and sand in the
proportion of 2:1:1. On the 6/7th day the polythene bag was
perforated to allow good ventilation. The polythene bag was
finally removed on the 15th day. After a month, the plantlets
were transferred to bigger pots where they grew to maturity. The
plants were numbered serially as TCL-1, TCL-2 etc.

When the plants grew to maturity, different morphological
characters namely, L/B ratio, petiole length, serrature length,
stipule length, time of flowering, pollen stainability, number of
total fruits/plant, number of seeds/fruit, germination percentage
of seeds etc. of Rq, Rj® and B2 generation of tissue culture
derived plants (TCL) were recorded. Different morphological

characters were recorded by measuring them with scale and noting
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with pencils. Pollen grains from freshly collected flowers were
stained 1in aceto carniae to have a rough westimate of the
percentage of fertile pollen grains and also to study their
differences in respect of shape and size. Germination percentage

was observed by sowing seeds 1in pots.
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RESULTS

Experiments were conducted to obtain plantlet regeneration
from explants derived from seedlings grown 1in White ™ and MS
media (shoot tips, epicotyl and hypocotyle); from plants grown 1in
pot and field (shoot tip, leaf, petiole and anthers) and from
germinating seeds (plumule with or without cotyledon, embryo
without <cotyledon, root tip, cotyledon etc Fig.l) in distilled
water. It was observed that the age, nature of the explants,
media composition and supplementation in the media played
effective role for producing regeneration.

In the present investigation standard MS (Murashige and
Skoog, 1962) as well as modified MS, (MMS 1981), R-2 (Chaleff,
1980), SH (Schenk and Hildebrandt, 1972) with different hormonal
supplements were used for plantlet regeneration from different
explants. Besides different hormonal supplements, one amino acid
namely, tyrosine 1in different concentrations was added to MS
medium.

A. Effect of diffarent media op shoot tir> explants: Shoot tips
were cultured in MS, MMS and SH media (Tables 1,2,3,4,5 and 6)
for regeneration along with different hormonal supplements.

1. Effect of IBA and Kn in MS medium: IBA and Kn were used 1in
16 different combinations in MS medium to produce callus, shoot
and root from the shoot tip of five jute cultivars (Table 1). In
table it 1is shown that the best callus formation (92.507S) was
found (Fig-2) in 0-4 of Corchorus olitorius when shoot tips were

cultured in MS medium supplemented with 0.5 mg/1 IBA and 1.0 mg/1

28



1.

Dhaka University Institutional Repository

Showing different steps of collecting
germinating seeds

Vigorously growing callus of sboot tip
C, olitorius in MS + 0.5 mg/1 1BA

explants

in 0-4 of

+ 1.0 mg/1 Kn (which produced highest

frequency, 92.50% of callus).
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Kn followed by 90% callusing in C.G. of C. olitorius in the same
combination. The Jlowest percentage (16%) of callusing was found
in CVvL-1 of C. capsularis in 5.0 mg/1 IBA +0.°
supplemented MS medium. Out of sixteen different hormonal
combinations used, there was no callus formation from shoot tips
of five cultivars ((7- olitorius and C. capsularis) in 1.0 mg/1
IBA + 5.0 mg/1 Kn and 5.0 mg/1 IBA + 5.0 mg/1 Kn supplemented
medium.

In Table 1 it is shown that 1in D-154 highest percent
(17.86%) of callii showed shoot regeneration 1in 0.5 vrag/l1 IBA +
0.5 mg/1 Kn producing 3.4+1.14 shoots/explant. It was found that
although frequency of callusing (92.50%) was best in 0.5 mg/l1 1IBA
+ 1.0 mg/l Kn but highest frequency of shoot vregeneration
(17.86%) was found 1in 0.5 mg/1 IBA + 0.5 mg/l Kn. Among five
cultivars jute, only D--154 and CVL-1 showed shoot regeneration in
the two of the 16 hormonal combinations. These combinations were
e.g. 0.5 mg/1 I1BA + 0.5 mg/l Kn and 1.0 mg/l I1BA + 1.0 mg/l Kn.
In the first combination (0.5 mg/l IBA + 0.5 mg/l Kn) the
frequency of shoots 1in D-154 and CVL-1 was 3.4+1.14 and 3 + 0.5
shoots/explant and 1in the second (1.0 mg/l 1BA + 1.0 mg/l Kn) the
corresponding number of shoots was2.75+0.5 and 2.67+0.58
shoots/explant.

Best rooting (97.67%) was found in the <callii of CC-45
followed by 95.65% and 95.42% rooting 1in D-154 and CVL-1,
respectively when MS medium was supplemented with 5.0 mg/l IBA +
0.1 mg/1 Kn. The 1lowest frequency of rooting (6.06%) was found in

the callii of 0-4 in 1.0 mg/l IBA + 0.5 mg/l Kn supplemented
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mediuin.

- Effect of IBA and Kd in SH medium: IBA and Kn were used 1in
different combinations 1in SH medium to see their effect 1in the
production of callus, shoot and root from shoot tip of jJute
cultivars (Table 2). 1In table it is shown that the highest
frequency of callusing (62.86”") was found in D-154 when SH medium
was supplemented with 0.5 mg/1 IBA + 1.0 mg/1 Kn. The poorest
percentage of callusing (35.71%) observed 1in C.Q., of

oli torx=u3 when cultured in 5.0 rag/1 IBA + 1.0 mg/l Kn.

In D-154 highest percentage of shoot vregeneration (13.64%)
was observed in MS fortified with 0.5mg/l TBA +0.5 mg/1 Kn
followed by 9.51% 1in CC-45. The number of shoots per explant was
4 + 1 and 4.5+0.71 in D-154 and CC-45 vrespectively. However,
callus derived from SH medium supplemented with 1.0 mg/l [IBA +
1.0 mg/1l Kn showed lowest percentage of shoot regeneration
(8.11%). The number of shoots/explant was recorded 3.67 + 1.15 1in
D-154.

The best root formation (54.54%) was observed 1in the callii
of CC-45, in 5.0 mg/1 IBA + 0.5 1iug/l Kn. Poorest rooting (2%) was
found in 0-4 in 1.0 mg/l 1BA + 5.0 rag/l Kn.

I11. Effect of various hormonal ann”emepts qd callus- shoot and
root foraatioD in MS medium: In the present investigation
various hormonal supplements, namely, BAP, 2-ip (2-isopentanyl
adenine), IBA, CH, 2,4-D, I1AA, Urea, tyrosine, NH”NOg, 1inositol,
YE and Ca(N02)2 ®tc were used in MS medium for callus, shoot and

root induction. Twelve different combinations and concentration
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of the above supplements were used for shoot tip culture (Table
3). Table shows that the highest callusing (57.14%) was found in
D-154 in MS medium supplemented with 1.0 mg/1 BAP+1.0 mg/1 2-ip +
0.5 rag/1 2,4-D + 1000 mg/l CH while 54.17% the second highest
frequency was found in C.G. in MS containing 0.25 mg/1 BAP + o.l
mg/1 IBA + 0.1 nig/1 1AA + 100 mg/1 tyrosine + 100 1ing/l urea as
supplements. The Ilowest frequency of callusing (29.17%) was found
in C.G, in 1.0 mg/1 2-ip + 1.0 mg/1 I1AA + 400 mg/1 VYE.

None of the twelve different combinations was found to show
shoot regeneration in five different jute cultivars (Table 3).

Root regeneration was found in only one combination, namely,
in the MS medium containing 0.25 rag/l BAP + 0.1 mg/1 IBA + 0.1
mg/1 ITAA + 100 tyrosine + 100 mg/l urea. The callus of CVL-1 gave
best response (36.36%) for rooting 1in the Jlast mentioned
supplements followed by 20% in D-154 and 0-4.
V. Effect of BAP. I1AA and NAA in MMS medium oa caHus. shoot
and root regeneration: BAP, I1AA and NAA were used in three
different combinations for shoot tip culture (Table 4). 1In table
it is shown that the highest percentage of callus formation
(58.33%) was observed in C.G. and the poorest (41.67%) 1in CC-45
in 0.5 mg/l BAP + 1.0 rag/l NAA while 57.14% in D-154 in 0.25 mg/l
BAP +0.1 vrag/l NAA.

No shoot regeneration was observed from the callus derived
from the above combinations.

Root formation was observed when MMS medium was supplemented
with 0.5 mg/1 BAP + 1.0 rag/l I1AA. The best rooting (23.53%) 1in D-

154 followed by 20% in CVL-1 and 0-4, and 21.43% 1in CC-45.
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V. Effect of Q.5 mg/1 BAP + 25 mg/1 tvrosine in MS medima:

For shoot tip culture 0.5 mg/1 BAP + 26 mg/l1l tyrosine were
used in MS medium (Table 5). 1In table it 1is shown that the best
callusing (40%) was observed in D-154 followed by 36, 30, 22 and
20~ in CVL-i, CC-45, 0-4 and C.G, respectively.

No root vregeneration from callus was observed 1in this
combination.

Highest frequency of shoots (10+2 shoots/explant Fig. 3a) was
found 1in D-154 following 9+1.B (Fig.3b.) and 7+2 shoots/ explants
in CVL-1 and CC-45, respectively. Explants of C.G. and 0-4 did
not show any shoot regeneration.

VIi. Effect of different combiDfltions of BAP and IBA in MS medium

in combination with 25 mp/1 tvroaine :BAF
MS medium in nine combinations with 25 mg/l1 tyrosine to see their
response on callus, shoot and root regeneration from shoot tip
explants (Table 6). Table shows that the highest callus (54.54%)
formed in D-154 was observed in 1.0 mg/1 IBA + 1.0 mg/1 BAP + 25
rag/l tyrosine supplemented MS medium. The next one was also D-164
producing 53.57% callus in 0.5 mg/1 IBA + 1.0 mg/1 BAP + 25 mg/1
tyrosine while the poorest one being 30% in 0-4 found in 0.1 mg/1
IBA + 1.0 mg/1 BAP + 25 mg/l1 tyrosine.

The best shoot regeneration 9+1.58 shoots /explant was
observed in D-154 while 8+0.82 shoots/explant found 1in CVL-1
and 5+1.00 shoots/explant in CC-45 in 0.5 mg/1 I1BA + 0.5 mg/1
BAP + 25 mg/1 tyrosine. The lowest frequency of shoot

regeneration (4 shoots/explant in D-154 and 3 shoots/explant 1in
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Fig.3(a) 10+2 shoots / explant 1in D-154 of (/. capsularis and

b) 9+2 shoots / explant in CVL-1 of C. capsularis
regenerated from shoot tip in MS + 0.5 mg/1
BAP + 25 mg/1 tyrosine
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Fig.3a

Fig.3b
34



Dhaka University Institutional Repository

cvL*1l) was observed 1in 0.1 mg/1 1IBA + 0.5 mg/1 BAP + 25 ng/1
tyrosine. However, it was not possible to produce shoots from the
shoot tips of C.G. and 0-4 of C. olitorius 1in the above nine
comb inations.

In the Table 6 it 1is revealed that the highest frequency
(58.33%) of root formation was observed in the callii of CVL-1 1in
1.0 mg/1 1BA + 0.1 mg/1 BAP + 25 mg/l1l tyrosine. Poorest rooting
(18.18%) was observed in the callii of CvL-1I in O.Img/1 1IBA + 0.5
mg/1 BAP + 25 mg/1 tyrosine.

It has been observed that 0.5 rag/l IBA + 0.5 mg/1 BAP + 25
rag/l tyrosine was required for best shoot regeneration i.e. half
strength of both [IBA and BAP showed best response for shoot
regeneration.

From the above results using different media and hormonal
combinations for culturing shoot tip explants it has been found
that the highest percentage (92.50%) of callus (Fig.-2, Table 1)
formation was found from shoot tip of 0-4 when cultured in MS
medium supplemented with 0.5 mg/1 1I1BA + 1.0 mg/1 Kn following 90%
callus in C.G. 1in the same medium. The Jlowest frequency of
callusing, (16%) was found in CVL-1 1in MS + 5.0 rog/1 IBA + 0.5 mg/1
Kn. From the result it has been observed that shoot tips of C.
olitorius varieties are very much efficient for callus formation
in MS medium supplemented with IBA and Kn.

The best shoot regeneration from shoot tip was observed 1in
D--154 (10+2 shoots/explant) when MS medium was supplemented
with 0.5 mg/1 BAP + 25 mg/l1 tyrosine (Table 5, Fig.3a). Lowest

frequency of shoot regeneration was observed 1in CVL-1 (2.67 +
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0.58 shoots/explant) in MS + 1.0 mg/1 IBA + 1.0 mg/1 Kn.

Among different horraonal combination best rooting was found
in the callii of CC-45 of 97.67% in MS + 5.0 mg/1 IBA + 0.1 mg/1
Kn. Poorest rooting (2*) was observed 1in the callii of 0-4 in SH
+ 1.0 mg/1 IBA + 5.0 mg/1 Kn.

Different media, namely, MS, MMS and SH were tried 1in the
present 1investigation for shoot regeneration. But best response
was observed in MS medium while a small number of shoots were
also observed in SH medium. From the results it has been observed
that among different supplements used in the basal media, namely,
IBA, Kn, BAP and tyrosine were found essential for shoot
regeneration.

B . Effect of differept media and hormonal supplements on anther
culture; Anthers were cultured in MS, MMS and R-2 media for
plantlet regeneration. Results of these observations are shown in
Tables 7, 8 and 4.

1- Effect of different hprmppal supplements__ia MSmedium:
Different supplements e.g. [IAA, Kn, [1BA, BAP, NAAand 2, 4-D were
used for anther culture to regenerate callus, shoot and root
(Table 7). In table it 1is shown that the best callus formation
(52.17%) was recorded in 0-4 when MS medium was supplemented with

2 rag/l 2,4-D + 2 rag/l Kn. The poorest one was24.51% in CC-45 in
the combination of 2 rag/l I1AA + 2 mg/1 Kn.

There was no shoot formation from anthers in MS medium.

Highest percentage of rooting (57.89%) directly from the

callii was observed in 0-4 When MS medium was supplemented with
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2nig/l 1AA + 2mg/i Kn. Poorest vrooting (2.73%) was observed 1in
C.6G. in 0.5 mg/1 IBA + 0.5 mg/1 BAP + 0.1 mg/1 2,4-D.

1. Effect of different suppleaepta R-2 Different
supplements like, [1AA, 1BA, Kn, BAP, NAA and 2,4-D were used in
different concentrations and combinations in R-2 medium to
produce callus, shoot and root from anthers of different jute
cultivars (Table 8). It 1is evident from the Table that highest
percentage of callusing, 50% was found 1in 0-4 cultivars of C.
olitorius in 2 rog/1 1AA + 1 mg/1 Kn. The Jlowest callusing, 36%
was observed from anthers of CVL-1 in 0.5 mg/1 IBA + 0.5 mg/1 BAP
+0.1 mg/1 2,4-D.

However, it was not possible to regenerate any shoot fronm
the above combinations.

Best rooting (45.45%) was found directly from the callii of

D-154 in the combination of 2.0 mg/1 NAA + 2.0 mg/1 Kn. Lowest
frequency of rooting, 21.05% was observed in CC-45 1in 2 mg/1 IAA
+ 1 mg/1 Kn.
I11. Effect of various supplements in MMS B.eMi.um: Various
supplements, namely, BAP, [1AA and NAA were wused in MMS for
culturing of anthers (Table 4). From the result it has been found
that the highest frequency of callusing (46.67%) was found
in CVL-1 in the combination 0.5 mg/1 BAP + 1.0 mg/1 NAA. While
the poorest one was 26.67% observed fromthe anthers of C.G. in
0.5 mg/1 BAP + 1.0 mg/1 NAA.

However, there was no shoot or root regeneration from the
above callii.

From the above results it has been observed that the highest
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percentage of callusing (52.17%) from the anthers of 0-4 observed
when MS mediuoi was supplemented with 2 mg/1 2,4-D + 2 mg/1 Kn but
there was no shoot regeneration.

C. Effect of various supplements 1in MMS medium on callua- shoot
and root vregeneration from leaf e-tf.lAn.tg of different_ iute
cultivars: Various supplements, namely, BAP, IAA and NAA were
used in three different combinations and concentrations in MMS
medium to regenerate plantlet (Table 4). It was observed from the
Table that the highest callusing, 60% from the leaf was found 1in
0-4 in MMS medium supplemented with 0.5 mg/1 BAP + 1.0 mg/1
NAA. Lowest frequency of callusing, 38.46% was observed in CVL-1
in MMS + 0.25 mg/1 BAP ¥ 0.1 mg/1 NAA.

However, none of the above three different combinations was able
to produce any shoot.

Root regeneration from the callii was observed only in 0.5

mg/1 BAP + 1.0 mg/1 I1AA. The highest rooting was 30% 1in the
callii of CVL-1 followed by 23% and 16.67% in D-154 and 0-4,
respect ively.
D. Effect of different sopnlements 1in MMS medium on callus,
shoot and root formatjop from petiole exnlaots of different 1iute
cultivar: Different hormonal supplements, like, BAP, 1AA and NAA
were used in three different combinations and concentrations in
MMS medium to regenerate plantlet (Table 4). 1In Table it is shown
that the best callusing (60%) was observed in MMS + 0.25 mg/l1 BAP
+0.1 mg/l NAA while the 1lowest frequency of callusing (40%) was
found in C.G. 1in 0.5 mg/1 BAP + 1.0 mg/l NAA.

Among these different <combinations, no shoot vregeneration
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was observed.
The best root fornation (33. 33”7) was observed 1in D-154
followed by 30% and 20~ in 0-4 and CVL-1, respectively. Hooting

was observed only in 0.5 mg/1 BAP + 1.0 mg/1 IAA supplemented MMS

medi um.

E. Effect of varioua suppleaents 1ip MS medium oo eoicotvl and
hvpocQtvl culture: Various supplements, namely, BAP, 1BA,
tyrosine were wused inMS medium for culturing epicotyl and
hypocotyl Results ofthese observations have been given in

Table 5 and 6. From the Table it has been observed that the
highest frequency of callusing, 55% from epicotyl was observed 1in
CvL-1 when cultured in MS + 0.1 mg/1 1IBA + 1.0 mg/1 BAP + 25 mg/1l
tyrosine while poorest callusing (24%) was observed 1in CC-45 in
0.5 mg/1 BAP + 25 o0g/l1 tyrosine.

There was no shoot regeneration from epicotyl 1in none of the
above combinations.

Best rooting (54.54%) was observed 1in D-154 <callii when
callii sub-cultured inl.0 mg/1 I1BA + 0.1 mg/l BAP * 25 rag/l
tyrosine. Lowest percentage (9.09%) of rooting was observed from
the callii of CC-45 1in0.1 mg/1 I1BA + 0.5 ing/l BAP + 25 ag/1
tyrosine.

Hypocotyl of five different cultivars of jute were cultured
in the above combinations. Prom the Table 5 and 6 it has been
observed that the best callusing fromhypocotyl (56.25%) was
observed in D-154 in 0.5 mg/l IBA +0.5 mg/l BAP+ 25 mg/1

tyrosine. From this explant no shoot regeneration was found from
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Multiple shoots regenerated from the explant
Plumule with cotyledon in MS + 0.5 mg/1
BAP + 25 mg/1 tyrosine.

a) 36 + 4.92 shoots / explant in D-154

b) 31 + 2.94 shoots / explant®”CVL-I
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Pig. 4a
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Pif.4 c) 28 + 3.26 shoots / explant in CC-45

d) 16 + 2.9 shoots / explant in 0-4
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Pig. Ac

Pig. 4d
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in cotyledon (6+1.56, 4+1.15, 3+0.71 1in D-154, CVL-1 and CC-45,
respectively, (Figs.6a-6c). Root tips, embryo without cotyledon
and seed of five different varieties produced callii in different
frequency but there was no shoot regeneration from the above
explants. Among five different varieties, C.G. did not show any
shoot regeneration 1in the above combinations.

In the Table-10 (where IBA and BAP were wused 1in nine
different combinations with 25mg/l tyrosine) it 1is shown that the
highest frequency of callusing (60%) was observed 1in the
cotyledon of CVL-1 when MS medium was supplemented with 0.5mg/l
IBA + 1.0 rag/l BAP + 25mg/l tyrosine while the lowest frequency
(5%) was observed in the cotyledon explant of 0-4.

Highest frequency of shoot regeneration (15+2.49 shoots/
explant,Fig.7a) was observed 1in D-154 when plumule with cotyledon
was cultured in MS + 0.5 rag/l IBA + 0.5 mg/1 BAP + 25 mg/1
tyrosine following 10+.1.05, 8+0.94, 3+0.71, 2+0.71 in CVL-1, CC-
45, C.G. and 0-4, respectively (Figs.7b-7e).

Among six explant of the five different cultivars used 1in
the present 1investigation, three explants, namely, plumule with
cotyledon, plumule without cotyledon and cotyledon showed shoot
regeneration except other three explant, and plumule with
cotyledon gave best response among three showing 15+2.49,
10+1.05, 8+0.94, 3+0.71, 2+0.71, shoots/explant in D-154, CVL-1,
CC-45, C.G. and 0-4, respectively. Out of nine combinations used,
shoot regeneration was observed in most of the combinations
except one i.e. in 0.1 mg/1 IBA + 1 mg/1 BAP + 25 mg/l1 tyrosine.

Among the eight combinations, MS + 0.5 mg/1 I1BA+0.5 mg/l BAP + 25
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Multiple shoots regenerated from the explant
plumule without cotyledon in 0.5 mg/1 BAP
+ 25 mg/1 tyrosine

a) 31 + 2.45 shoots / explant in D-154.

b) 30 + 2.69 shoots / explant in CVL-1.
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Fig. 5a
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c) 26 + 6.4 shoots / explant
and

d) 9 + 1.41 shoots / explant

in CC-45

in 0-4.
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Regeneration

of multiple shoots from cotyledon

in MS + 0.5 rag/l BAP + 25 mg/1 tyrosine.

a) 6 + 1.56 shoots / explant 1in D-154

b) 4 + 1.15 shoots / explant in CVL-1 and
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Fig.6a

56)
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Fig.6

Fig.7
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c) 3 + 0.71 shoots / explant 1in CC-45

Regeneration of multiple shootB from the
explant plumule with cotyledon 1in MS +
0.fi mg/1 1BA + 0.5 mg/1 BAP + 75 mg/1
tyrosine.

a) 15 + 2.49 shoots / explant in D-154
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Fig. 6c¢C

Pig.7a
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b) 10 + 1.05 shoots / explaDt

c) 8 + 0.94 shoots / explani

in CVI-1

in CC-45.



Pig.
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Pig.7c
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FIif.7 d) 2 + 0.71 shoots / explant in C.G. and

e) 2 + 0.71 shoots / explant in 0-4.
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Fic.7d
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nig/l tyrosine was found best while MS + 1.0 mg/1 IBA + 0.5 rag/l
BAP + 25 mg/1 tyrosine gave poorest response for shoot
regeneration.

When BAP and tyrosine supplemented medium, and BAP, [IBA and

tyrosine supplemented medium compared (Table 1la and 1lib), it was
found that BAP, tyrosine supplemented medium was the best one,
when explants used either from five days old seedlings or fronm
17-18 hours, old germinating seeds. 1In the Table 11lc it 1is also
shown that explants obtained from 17-18 hours old germinating
seeds (plumule with cotyledon, plumule without cotyledon and
cotyledon) showed higher frequency of shoot regeneration than
explants (shoot tip) obtained from five days old seedlings.
G. Separati<m of multiple shoots and 1iaductiop of roots: At the
next stage of the experiment the multiple shoots were carefully
separated aseptically from each other and transferred to the
solidified agar medium containing different concentrations of
auxins. For rooting MS medium having two strengths e.g. full MS
and half MS were used. Half MS was found best for root induction
and formation of strong root.

The following seven hormonal combinations, three 1in full MS
and four in half MS were used for root induction,

1. MS + 0.1 rag/1 I1AA + 0.1 mg/1 |1BA;

2. MS +0.2 mg/1 1AA;

3. MS +0.2 mg/1 |1BA;

4. HalfMS + 0.1 mg/1 IAA + 0.1 mg/1 |1BA;
5. HalfMS + 0.2 mg/1 1BA;

6. HalfMS + 0.4 mg/1 |IBA;
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7. Half MS + 0.2 mg/1 1AA + 0.2 mg/1 IBA + 0.4 mg/1l Kn.

The 1last one contained only kinetin.

In Table 12 it 1is shown that out of seven hormonal
combinations half MS + 0.2 mg/1 IBA was found to be the best for
giving 50% rooting (Figs.8ai,aii,aiii) in D*154 followed by
44 .67, 41.67 and 20% in CVL-1, <CC-45 and 0-4, respectively
(Figs.8b-8d), while MS + 0.2 mg/1 IBA was the second one produced
42 .86, 42.31, 34.15 and 25~ rooting in D-154, CVL-1, CC-45 and O-
4 respectively. Poorest response was found in half MS + 0.2 rag/l
IAA + 0.2 mg/1 IBA + 0.4 mg/1 Kn. 1In this combination when the
shoots were transplanted for rooting, in some cases callus
formation occurred from the cut portion of shoots and 1in three
tubes 2-4 shoots were formed from such callus (Figs.9). Among the
shoots of five materials given for root 1induction, shoots of D-
154, CvL-1, CC-45 and 0-4 became rooted 1in 37.60, 32.91, 32.03
and 15%, respectively but shoots of C.G. did not show root
induction (Table 12a). It has also been observed that root
induction took place within 2-3 weeks. It may be mentioned here
that root formation was poor in callus derived shoots when they
were transferred to rooting medium in off season 1i.e. 1in
September and October.

H. Transfer of olantlets from test_tube to pot__and__their
eatablishment! After one and a half month, plantleta were
carefully removed from the test tubes and after washing the roots
in sterile distilled water, they were transferred to pots of 67
diameter and covered with polythene bags. It was observed that it

made no difference whether the seedlings were transferred to
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Regeneration of roots from shoots when MS
mediuiD was eupplemented with 0.2 ing/1 1BA,

al), all), and alll) comparing the
frequency of root formation 1in shoots
of D-154 in different combinations,
namely, -"MS + 0.2 rag/l IBA, MS + 0.2
mg/1 1BA and + 0.1 rag/l |IBA.

b) Regeneration of roots in CVL-1 shoot in
+ 0.2 mg/1 1BA



Dhaka University Institutional Repository

Table 12. Frequency of root formation 1in MS medium wusing
different hermonal combinations.

Supplenients Name of the No. of No.of % of root
variety shoots ahoots format ion
inocu- rooted
lated
1 2 3 4 5
MS + 0.1 mg/ D-154 56 23 41.07
1 T1AA
+0.1 mg/1 IBA CVL-1 40 13 32.50
CC-45 42 14 33.33
C.Q. 4 _
04 4 1 25.00
MS + 0.2 mg/ D-154 50 18 36.00
1 1AA
cvL-1 40 13 32.50
CC-45 40 14 35.00
C.G. 3 - -
04 6 1 16.67
MS + 0.2 mg/ D-154 56 24 42 .86
+ 1BA
cvL-1 52 22 42 .31
CC-45 41 14 34.15
C.G. 4
04 8 2 25.00
iMS+0.1 mg/ D-154 52 22 42 .31
I TAA
+0.1 mg/1 IBA CVL-1 42 14 33.33
CC-45 38 13 34.21
C.G. 2
04 6 1 16. 67
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1 2 3 4 5
AMS+0.2 mg/1 1BA D-154 64 32 50.00
CVL-1 52 23 44.23
CC-45 48 20 41.67
C.G. 1
04 5 1 20.00
AMS+0.4 Mg/l IBA D-154 50 14 28.00
CVL-1 42 11 26. 19
CC-45 40 10 25.00
C.G
04 7
NS +0.2 mg/1 IAA D-154 47 8 17.02
+0.2 Mg/1 1BA CVL-1 45 7 15.55
+0.4 mg/1 Kn cC-45 32 5 15.62
C.G. : : -
04 4 _

Table 12a. Varietal difference in root formation in MS using
different hormonal combinations.

Materials No.of shoots No.of shoots % of root
inoculated rooted formation

D-154 375 141 37.60

CVL-1 313 103 32.91

CC-45 281 90 32.03

C.G. 14 -

04 40 6 15.00
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Pig. 8al

Pig. 8a,
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Fig.3b
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Fig.8

c) Root
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regereration

d) 0-4 shoots 1in ~MS

in CC-45 and

+ 0.2 mg/l

IBA
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Fig.9 Shoots regenerated from the callus produced
fron the cut portion of the shoot transplanted
for rooting in + 0.2 ng/1 1AA + 0.2 ng/1 1IBA

+ 0.4 mg/1 Kn (three tubes).
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aterile or ordinary soil prepared with garden soil, organic
manure and sand 1in the proportion of 2:1:1. On the 6/7th day,
polythene bags were perforated to allow good ventilation.
Polythene bag was finally removed on the 15th day. After a month
they were transferred to a bigger pot where they grew to
maturity.

In total oo0e hundred and nine (109) plantlets were
transferred to the soil to establish them as mature plants.
Results of these observations were given in Table 13. It was
observed that out of 109 plantlets, seventeen plantlets
established themselves (Pigs.10a~10d) of which sixteen plants
were from D-154, and one from CVL-1, Among five materials used,
57 plants of D-154, 28 plants of CvL-1, 22 of CC-45 and two of O-
4 were transferred of which 16 of D-164 and one of CVL-1 were
established, respectively. No shoot of CC-45 and 0-4 was
established (Table 13).

Established plants belonged to the species of <, capsularis.
Among these, thirteen plantlets of 0-154 were established 1in the
1st year of the experiment done, the other three of D-154 and one
of CVL-1 were established 1in the next vyear. The plantlets were
serially numbered with the prefix TCL in 1,2,3 and so on at the
time of transfer to the soil.

The characteristic features of the TCL plants are given
below:

a. ObservatiQD of different morphological charactera:
I. Different morpbological <characters (Fig.11) namely, (i)

length and breadth of leaf and their ratio; (ii) petiole length;
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Table 13. Frequency of plantlet establishment
varieties of corchorus species

Nature of explants

Plumule with

cotyledon

Plumule without
cotyledon

Shoot tip

Material

D-154 33
CvL-1 13
CC-45 12
C.G
04 2
D-154 19
CvL-1 14
CC-45 9
C.G
04
D-154 5
CvL-1 1
CC-45 1
C.G.
04

109

115

No.of plantlets
transferred
into the soil

in different

No.of plantlets
establlshed

12(36.36")

1(7.69%)

3(15.79%)

1(20%)

17
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Pitf.10 Esiabliehed plantlets after transferring to
the soil

a) D-154 plantlets of different ages.

b) D-154 plantlets (IS days after transferring
to the soil).
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Fig.10 c) CVL-1 plantlets (24 days after transferring
to the soil).

d) D-154 plantlets (One month and ten days
after transferring to the soil).
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Fig,10c

Pig.l10d
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(iii) serrature length; (iv) stipule length; (v) plant height and
(vi) base diameter; 2, Pollen viability; 3. Fruit and seed
productivity and 4. Germination percentage of seeds were observed
in different field of experiment. Results of different
morphological characters were given 1in Table 14a, b and c.
Observation of Ro TCL plants: From the Table 14a the results of
Ro TCL plants were observed.

i. Of the seventeen tissue culture derived individuals, five
named, TCL-3,5,6,11 and 15 were very weak and three named 5,6 and
15 did not flower at all.

ii. Length/breadth ratio of R~ TCL plants of D-154 was
2.06:0.87 in TCL-3 which was the minimum and 3.57 1.21 in TCL-2
which was the maximum while the 1length breadth ratio of control
D-154 was found to be 2:1. Minimum petiole 1length 1.33+0.24 was
observed in TCL-5 and maximum petiole length 5.68+0.55 1in TCL-21.
When 1length of serrature and stipule observed, it was found that
tsaximum serrature length (1.15+0.11 <cm) and stipule length
(1.21+0.19 cm) observed in TCL-11 and TCL-2 and minimum serrature
length 0.86+0.21 cm and stipule 1length 0.97+0.18 cm observed 1in
TCL-6 and TCL-3, respectively. Highest plant height (319.9 cm)
was Tfound in TCL-1 while the smallest one, 316 cm was 1in TCL-6.
Maximum base diameter, 1.9 cm, was observed in TCL-1 and 12 and
minimum 1.4 cm 1in TCL-5,6 and 15. When different morphological
characters of TCL-20 1i.e. C. capsularia var. CVL-1 were
experimented it was found that L/B ratio, petiole, serrature,

stipule length, plant height and plant base diameter 2.81:11,

5.48+0.82, 0.92+0.15, 0.94+0.19, 316.9 and 1.8 cm, respectively.
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QbsQrvatioD of B TAL plants;

In Rj generation twelve TCL plants of D-154 and one of CVL-1
were adapted 1i.e. out of seventeen TCL plants thirteen were
survived to the next generation. From the Table 14b it was
observed that among twelve TCL plants of D-154 highest
length/breadth ratio 3.23:1.02 c¢cm in TCL-9 and the lowest L/B
ratio 2.14:1.25 in TCL-1. Minimuni petiole, serrature and stipule
length 2.87+0.05, 0.88+0.24, 0.99+0.19 c¢m in TCL-9, TCL-13 and
TCL-7 and maximum 7.05+0.89, 1.17+0.23, 1.17+0.19 in TCL-10, TCL-
10 and TCL-4, respectively. Highest plant height 320.33+2.67 cm
was Tfound 1in TCL-24 while the lowest one 313.96+3.12 cm in TCL-4.
When plant base diameter observed, it was found that maximum
plant base diameter 1.94+0.25 c¢cm in TCL-24 and minimum 1.21+0.29
cm in TCL-4. 1In case of observing different morphological
characters of TCL-20 i.e. CVL-1 it was found that L/B ratio,
petiole, serrature, stipule length, plant height and base
diameter were 2.7:1.06 cm, 5.22+0.88, 0.9+0.25, 0.93+ 0.16,
317.67+3.89 and 1.73+0.33, respectively.

Observation of R2 TCL plants:

Bight TCL plants of D-154 were raised to the R2 generation.
Different morphological characters of these lines were observed
and results of these observations were given 1in Table 14c. Fronm
the Table 1t was found that maximum L/B ratio 3.01:1.2 cm 1in TCL-
1 and minimum 2-29:1.1 cm 1in TCL-6. When petiole, serrature and
stipule length were measured, the maximum Jlength 7.06+0.35,

1.26+0.16, 1.33+0.11 cm 1in TCL-2, TCL-9, TCL-2 and the minimum
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length 5.1+0.89, 0.82+0.24, 0.96+0.22 c¢m in TCL-16, TCL-2 and
TCL-4 observed, respectively. Highest plant height 316.77+3.9 cnm
was observed 1in TCL-11 and the Jlowest 313.59+2.43 cm 1in TCL-4.
Maximum base diameter 1.67+0.34 cm was found in TCL-11 and
minimum 1.15+0.36 cm in TCL-4.

b . Observation of oollea stainabilitv:

From the Table 15 it was observed that pollen stainability

ranged from 84.40-100% compared to 96-99% 1in C. capsularis. The
highest pollen stainability (100SS) was observed in TCL-2, D-154
varietycfC. capsularis while the lowest pollen stainability
(84.40%) found in TCL-12.
C. Observation of germiDatioD oercentat®e of fi* rTable 16a) aod
Rj (Table 16b~ TCL plants seed t*rowp for the production of Bj and
R2 P"eneratioiis : From the Table 16a it was found that highest
germination percentage 85% 1in TCL-1 while the lowest 5% in TCL-
10.TCL-20,CVL-1 variety of C. capsularis showed 64.54%
germination. From the Table 16b it was observed that the highest
germination of seeds (76.80%) 1in TCL-4 and the Ilowest, 34.31% was
found in TCL-9. While observing the germination percentage of Rqg
and RJ® seeds, it was found that the Rq seeds have possessed more
germinability than Rj seeds.

d. Observation of fruit and seed nroductlvitv in different
Fruit (Fig.l2a) and seed productivity of thirteen TCL-plants
were observed in three different generations (e .g. Rq,R-[",Rz2 etc).

From the Table 17a it was observed that the highest number of

120



m

©

o™
%L

Dhaka University Institutional Repository

0%« c>t

i

&

n
0 o

0
03
o ct
) ‘
o -0
(NI c™M

)

c*
*m |

Cc™M

00

0

CcM

Aj

Cc™M

@1 @1 Qg
i o

KTi
WA

cs#
—< .»
Csr
Csl Cnl

oo
9>
K>

CM

*SO
CM

9>
00

ce

£-2

>0
S0

0.8

2y
I_

L

90
CM

0

<r»

CN

v>



eMm

o

aik

=2

h He

<«

*

0
«o 1l

40
«S4

Cw
av

|
*sES

ren
CM™

CsJ

K>

'<E

i
(¥

R

Dhaka University Institutional Repository

r
(9 0
om»
co
«s
mee | ~q
PN
[
HS
.
a
WA
&
e> «9
* 1 «
p>.
w CD
ro «si

e

fon

Cco
00

>0

Ca«l

274

N

ho

&

»0

co

nl

SO
M*

d

K»

*A
Ch

«:»

» k

Vi

1

5.«
sA

»0



<ei

in

<e
A

o

a>

o w

Cl»

=3

T = ST IR ANINININ

] VU SN

(9]

Cc3

i*r

*.1
c™M

-

2

K3

1Tl

Cs3
ho
o o
-t f <
r-H LT>
—-S
-1
1*0
Cc>J
Al
ml
o
ro
- - fr4
-t c™M
o o
t 1
rex?,
ro o*-
o
ox
CsJ cM
0 o
ont w1
<fM co
co GO
o
el -<r
£0 0-.
—1 c3
P-k
P
c*l csi
. .
cM
1 i
_1
clJ CJ>
iy

Dhaka University Institutional Repository

NO

ol

J9

W
c:l

ro
c>

co

()
>e1

+m k

-0

CI>

wo

LT»

CsJ

> 1

—H

MY
0.J

CZi
d* 1

cxl

wo

p-».
Cr.
cMm

0ro T
o= oV

co

*o

vf
r-o

<

MB)

o
-1-1

cr>

un

o<
o

co
CN

-V

a*1
krt

Vo

ho

csl

ci, {0
Cs Is)

co

cm



Dhaka University Institutional Repository

Table 15. Study of pollen stainability of different tissue
culture derived plants.

Variety of Total no No of stainable % of stainabi
C. caosulariB of pollen pollen

TCL-KD-154) 300 282 94.00

TCL-2(C " ) 300 300 100.00
TCL-4(C " ) 500 475 95.00

TCL-7C =) 400 374 93.50

TCI1,-9C " ) 500 494 98. 80

TCL-1K ~7) 200 187 93.50

TCL-13C ~7) 300 270 . 90.00

TCL-16(C ™ ) 200 185 92.50

TCL-12(C " ) 500 422 84. 40

TCL-2K ") 500 488 97.60

TCL-22C mm) 500 483 96.60

TCL-20(CVL-1) 500 487 97.40
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fruits (72 fruits/plant) found in TCL-1 and the 1lowest (2
fruits/plant) was found in TCL-13 1in case of Rq generation. While
observing generation, highest number of fruits (57.5+10.61
fruits/plant3) were obtained from TCL-13 and the Jlowest
(21.9+15.39 fruits/plant) in TCL-16. TCL-20 1i.e. CVL-1 produced
39.2+7.67 fruits/plant (Table 17a) in Ro generation and
59.3+27.75 fruits/plant (Table 17b) in Rj generation. From the
Table 17c it was found that TCL-4 produced highest number of
fruits e.g. 66.5+25.23 fruits/plant and the Ilowest (49.7+23.24
fruits/plant) in TCL-11 when R2 generation observed. Highest
number of seeds, 40+1.41 seeds/fruit, were observed in TCL-13 and
the lowest, 24.6+4-03 seeds/fruit, inTCL-10 in case of Rg
generation (Table 17a). In Rj® generation (Table 17b) TCL-4 was
found to bear highest number of seeds (38.6+7.6 seeds/fruit) and
the lowest, 29+2.47 seeds/fruit in TCL-1, While observing. Table
I7c showed that the highest number of seeds, 39.4+6,04
seeds/fruit were produced in TCL~4 and the poorest one being TCL-
4 (30.5+3.41 seeds/fruit). It was observed that in RJ]® and R-:
generation TCL-4 produced highest number of seeds and TCL-1
produced lowest number of seeds. But incompared to control D-
154, tissue culture derived plants produced lower number of seeds
than <control. In CvL~1 (TCL-20), the number of seeds were
39.2+7.67 seeds/fruit and 37.3+8.19 seeds/fruit 1in Rqg and Rj
generation, respectively (Table 17a,b) 1i.e.nearer to control CVL-
1 (37.3+8.19 seeds/fruit) (Table 18). The colour, shape, size
and weight of seeds varied from each other and also from their

control (Figs.l4a-14m).
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Table 16a. Percentage of seed gernination of tissue culture
derived Ro plants.

Nane of the No.of seeds No.of seeds Geraination”
TCL plants sown germinated

TCL-KD-154) 120 102 85.00
TCL-2 i 200 99 49.5
TCL-4 " 100 20 20.00
TCL-7 " 128 100 78. 12
TCL-9 " 100 15 15.00
TcL-10 " 20 1 5.00
TCL-n " 120 66 55.00
TCL-12 " 80 8 10.00
TCL-13 ™ 129 65 50. 38
TCL-16 " 228 176 77. 19
TCL-21 " 88 70 79. 54
TCL-24 " 127 100 78.74
TCL-20(CVL-1) 110 71 64.54
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Table 16b. Percentage of seed germination of

derived plants
Name of the No.of seeds No.of seeds
TCL plants sown germinated
TCL-KD-154) 115 82
TCL-2 " 92 60
TCL-4 " 125 96
TCL-7 " 128 79
TCL-9 " 192 66
TCL-11 ~*7 100 71
TC1.-13 " 150 109
TCL-16 " 138 92
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Pig.11 Showing stem, Jleaves, branching habit aod
flowered branch.

Pig.12 Showing fruit productivity 1in clusters
a) 2-3 fruits/cluster
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In respect of no. of fruits/cluster it was observed that 1in
Rq generation TCL-4,7,11,12 and 21 were found to bear four
fruits/bunch in 5,3,1,6 and 2 plants, respectively (Table 17a). In
Rj generation four fruits/ bunch were obtained in 2,3,4,1,26, and
4 plants of TCL-4,7,11,16,12 and 21 respectively (Table 17b). In
R generation 90,38, 16 and 22 plants of TCL-4,7,11 and 16 were
found to bear four - five fruits/bunch, respectively (Table 17c)
(Figs. 12b,12c).

It was also observed from the table 17a, b,c,that TCL-4,16
and 12 produced smooth surfaced and brownish coloured fruits in
one, one and 12 plants respectively 1in case of Rj® generation, and
TCL-4 and 16 showed smooth surfaced fruits 1in 33 and 23 plants of
R2 generation.(Figs. 13a, 13b). There was no smooth surfaced
fruits in Rq generation.

Therefore, a good deal of variation has been observed among
the soniaclones in respect of different morphological and

genetical characters.
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Table 17a. Fruit and seed productivity in the Ro progeny of TCL

plants.
Name of the Total no of No.of bunch No.of seeds/
TCL plants fruits/plant bearing four/ fruit

more fruits

TCL-1 (D-154) 72 - 28.7+2.06
TCL-2 fr 68 - 30.6+4.79
TCL-4 v 40 5 39.4+6.33
TcL-7 R 20 3 33.7+5.58
TCL-9 t 20 - 36.9+5.0
TCL-10 " 28 - 24.6+4.03
TCL-11 " 6 1 32.33+5.82
TCL-13 T 2 : 40 + 1.41
TCL-16 " 7 - 31.57+2.99
TCL-12 " 58 6 37.5+3.89
TCL-21 " 20 2 29.3+3.37
TCL-24 W 28 : 37.9+2.68
TCL-20(CVL-1) 25 - 39.2+7.67

130



Dhaka University Institutional Repository

cu
.o A | (
% cMm >0 \ . -r1
! ° 22 r-D
o,
Ars Go
o M
te.
b Qi csj
c O
o
0
0
(0]
u>
a>  hi.
5 -S
*O Zw GA on, d -« I'<f7>‘ ]
a. - 1 < » | 1
N



3=

s =

AN

o)

8
0@ 09
>0

fo o

O «w—
- o

Ai ~—

Dhaka University Institutional Repository

o S
10
1 *il
I.S Irt -*
|
ro
ro
co
ch eo fs*
1 1 *
13 ho
o Co
uri
<
=
-
o™ 9
1
cy)

4>
ca
co

Co
un

N«
c*>

A>1
mt>

HO
K>

«0
- -t
«d'
1
nC
t
w1 ﬁ
cM
co
U*>
Crt
02)
~ ol
os
u>
un e
tv 1 *v
S; @ S9
#o.%
I w
v A
r cp  » <J>
€)>

10
»m



Dhaka University Institutional Repository

Fig.-12 b) 4 fruits/cluster and

c) 5 fruits/cluster.
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M2 .12b

Pig-12c
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Pig.13 a) Showing smooth surfaced fruit

b) Showing smooth surfaced and brownish
coloured fruits.
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Fig.14 c) TCL - 4 va control (D-154)

d) TCL - 7 V8 control (D-154)
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Fig.14 e) TCL - 9 vs control (D-154)

f) TCL >10 vs control (D"-154)
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Fig.14 g) TCL *11 V8 control (D-154)

h) TCL - 12 vs control (D-154)
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Fig.14 i) TCL ~ 13 vs control (D-164)

j) TCL - 16 V8 control (D-154)
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Fig.14 k) TCL -20 V8 control (CVL-1)

1) TCL ~ 21 vs control (D-154)
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Fig. 14 m) TCL - 24 vs control (D-154)
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DISCUSSION

This work of present investigation was undertaken to obtain
differentiation through <callus derived from shoot tips, leaf,
petiole, epicotyl, hypocotyl, anthers and different segments of
germinating seeds.

In the present investigation BAP, I1AA and NAA were wused in
three different combinations and concentrations in MMS (Murashige
and Skoog, 1981) to regenerate plantlets from leaf explants. But
there was no shoot regeneration except callusing (60%). On the
other hand, Islam (1981) reported some success of shoot
regeneration from Jleaf derived callus at a very low frequency
(25%) in C. olitorius when MS (Murashige and Skoog, 1962) medium
was supplemented with 0.2 rag/l 1AA and 2 mg/l zeatin. Since the
frequency of regeneration was very low this was not tried.

By using equal proportion of auxin (IBA) and cytokinin
(Kn), shoot regeneration was observed 1in the present research
work from the shoot tip explants in MS and SH (Schenk and
Hildebrandt, 1972) media. Sen et alJ. (1981) observed that a
combination of IBA and Kn stimulated the growth of shoot explants
without callus formation 1in some Corcbhorus species whereas NAA
and Kn together 1induced callus only. According to them when these
callii were transferred to IBA and Kn supplemented MS medium, a
large mumber of shoots regenerated from shoot tip explants. Islam
et ai.(1982) reported single and multiple shoot formation 1in the
shoot tip derived callus of C. siliguosus, D-154 and 0/D 1in MS,

MMS and SH media only when more or less equal proportion of auxin
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and cytokinin (2mg/1 Kn + 2mg/l 1BA and 0.4 mg/1 Kn + 0.4 mg/1
IBA) were used. Rahman (1984) on the other hand reported success
with the same species of Corchorus only when he tried MS medium.
In other words he failed to obtain any regeneration of shoots 1in
SH and MMS . In the present work, MMS was tried but the same
proportion of constituents (0.5 mg/1 IBA + 1.0 mg/l Kn) was not
tried. In here the best material 1in this respect was the variety
D-154 of C. capsularis. Islam et aJ. (1982) reported that the
best material in respect of shoot regeneration was C. siJdiguosus
while according to Rahman (l.e.) wild race of C. capsularis was
the best material. No investigation was undertaken in the present
study to determine which of the two material gives best
regeneration frequency. Therefore no comment can be made as to
the regenerating ability of the above two materials.

In the present investigation 10 + 2 shoots/exp lant was
obtained in 16% of the explants of D-154 as well as 9 + 1.6
shoots/explant in CVL-1 and 7 + 2 shoots/explant in CC-45 when MS
medium was supplemented with 0.5 mg/1 BAP + 25 mg/1l tyrosine
(Table 5). Rahman (1984) reported multiple shoot regeneration
from shoot tip explant in MS + 0.5 mg/1 BAP + 25 mg/l1 tyrosine
and 0.1 mg/1 IBA + 50 mg/1 gin. He observed as many as 6
shoots/explant in C. capsularis var D-154 which was the poorest
result in respect of present investigation.

In the present work (9 + 1.58, 8 =*+=0.82 and 5 + 1 shoots/
explantjTable 6) regenerants were obtained 1in D-154, CVL-1 and

CC-45 from shoot tip explants when MS medium was supplemented
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with 0.5 mg/1 1BA, 0.5 mg/1 BAP and 25 rag/l tyrosine, the above
result, namely, inclusion of IBA (0.5 mg/l1) 1in the medium aa a
supplement for better regeneration was not reported earlier.

The present work was done with segments of the root
decapitated germinating seeds. These germinating seeds were 17-18
hours, old. Among different explants plumule with/without
cotyledon, and cotyledon showed shoot regeneration in BAP (0.5
mg/1l) and tyrosine (25 mg/l1l) supplemented MS medium. Plumule with
cotyledon gave highest frequency of shoot regeneration in MS +
0.5 mg/1 BAP + 25 mg/l1 tyrosine 1i.e. 35 + 4.92, 31 + 2.94, 28 +
3.26, and 15 +2.9 shoots/explant in D-154, CvVL-1, CC-45 and 0-4,
respectively. Unlike the present results Rahman et al. (1985)
obtained only 6 shoots/explant 1in D-154 from shoot tip explants
excised from 10-day old seedlings, as against seven times more
l.e. 35 regenerants in the germinating seed derived callus.

Rahman (1984) vreported multiple shoot regeneration through
callus formation. In the present work, multiple shoot
regeneration was obtained either Ilhrougth the intervention of
callus or directly from the explant, the latter developing into
green swollen structure.

Among the regenerating capability of different segments it
was Tfound that the number of shoots was more when cotyledons
remained attached to the plumule. Isolated cotyledons were also
found to produce shoots but in a highly reduced frequency.

Rahman (1984) reported successful root initiation in 1.0
mg/1 1AA supplemented White ™ medium. In the present work best

rooting was found in the medium containing 0.2 mg/l 1I1BA in half
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MS strength. In the Jlatter rooting frequency was 50, 42.86,
42 .31, 34.15 and 2536 in D-154, CVL-1, CC—45 and 0-4, respectively.

It may be mentioned here that vroot formation was poor 1in
callus derived shoots when they were transferred to rooting
medium in off season - 1i.e. 1iIn September and October which was
not reported by the earlier worker.

Rahman (1984), in his work reported that the plants were
gradually adapted by transferring them into liquid medium on
cotton pad and later to Hoagland™ solution soaked vermiculite.
In this way the plantlets were successfully transferred into the
soil. In the present work, after following root development,
plantlets were carefully removed from the test tubes and after
washing the roots 1in sterile distilled water, they were
transferred to pots of 677 diameter and covered with polythene
bags. It was observed that it made no difference whether the
seedlings were transferred to sterile soil or to the one prepared
with garden soil, organic manure and sand 1in the proportion of
2:1:1. On the 6/7th day, polythene bags were perforated to allow
good ventilation. Polythene bag was removed every day gradually
increasing the exposure time till at last the bag was finally
removed on the 15th day. After a month they were transferred to a
bigger pot where they grew to maturity.

Out of one hundred and nine plantlets transferred only ,
seventeen were established, sixteen belonging to D-154 and the
remaining one being CVL-1 plant. Established plants varied from

their control type in different character, namely morphological
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(e.g. L/B ratio of leaf, petiole, serrature and stipule length of
leaf;}» pollen stainability; gemination percentage: and fruit
and seed productivity and on the basis of their variation, they
were referred as soinaclonal variants as reported by different
workers in different crops e.g. tomato (Evans et a/., 1984),
wheat (Larkin et al., 1984) and rice (Schaeffer et al, 1984).
Soaaclonal Variants:

Eight lines of somaclonal variants representing Rz
generation of tissue culture derived plants of D-154 of Corchorus
capsularis were grown in the field along with the control- In
addition three Rj generation of the sane variety of C. capsularis
and one 1line of CVL-1 variety of the same species were also
raised along with the parents. The nuaber of plants obtained 1in
each of the 14 1lines have been shown 1in the accoapanying table
(Table 19).

A good deal of variation has been observed among the
aomaclones 1in respect of the following characters (i) plant height
(ii) base diameter (iii) number of plants bearing four or more
fruits / cluster (iv) number of individuals showing fruits of
smooth surface (v) number of fruits / plant and (vi) number of
seed and (vii) shape, size and colour of seeds.

An analysis of the accompanying Table (Table 19) shows that
in line no. 4 out of 199, 33 plants were found to bear fruits of
smooth surface 1in an approximate ratio of 6 : 1. 1In line no. 16,
23 out of 157 plants showed the same characteristic of the fruit.
But here the ratio was 7 (rough surfaced fruit) : 1 (smooth

fruit).
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In respect of no. of fruits/cluster in the same line namely,
TCL-4 out of 199 plants 90 showed 4 or more fruits/cluster, vs 3-
4 fruits/cluster. 1In line no. 7 this ratio was different namely,
it was 6 :© 1.

In addition 27 plants have been observed with more or less
equal base diameter from base to apex. All the three characters
described above namely, smooth surface of the fruit, no. of
fruits/cluster and plants with more or less uniform stem diameter
which appeared 1in the R2 generation behaved as a recessive
character. Until more experiments are carried out it would not be
proper to characterise the mode of inheritance i.e. whether this
is a mono - or digenic character. That recessive mutations quite
frequently 1in somaclonal variants 1is already well known 1in a
number of crop plants such as in wheat, rice, potato, tomato and
a number of medicinal and aromatic plants. The three new
characters which were obtained have significant agronomic
importance. For 1instance, the individuals with less tapering stenm
is expected to ret uniformly and as such will reduce the wastage
of fibre resulting from the over retting/under retting of jute
stem. The 1increase of fruits/cluster is also desirable character
because the same quantity of seeds may be obtained by growing
smaller number of plants. Smooth surfaced fruit character may be
used as a good marker to keep the seeds of a desirable variety
distinct from an undesirable one by transferring this character
to any commercially important line.

A good deal of variation 1in respect of no. of fruits/plant
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and no. of seeds/fruit have been shown among the somaclones.
Small no. of seeds/fruit 1is certainly an 1indication of partial
sterility. As far as possible the 1Ilines with smaller no. of
fruits/plant and smaller no. of seeds/fruit will not be wused in
future breeding work unless they have some special characters of
agronomic importance. Fortunately the 1individuals obtained with

desirable characters have been found to be as fertile as the

control.
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SUMMARY
The objective of the present work was to find out improved
type of cultivar jute through tissue culture.

This aim was performed:

i) by finding which explant would be more favourab

material for regeneration;

ii) by standardizing the media composition for

differentiation; and
iii) by evaluating the regenerated plants in respect
morphological characters.

In the present investigation experiments were conducted to
obtain plantlet regeneration by culturing fifteen different types
of explants of five jJjute cuitivars (D-154, CVL-1 and CC-45
varieties of Corchorus capsularis, and C.G. and 0-4 varieties of
C. olitorius) in four different types of media (MS, MMS, SH and
H-2) containing fifty seven different combinations of hormones.

Among five different jute cultivars C. capsularis var D-154
was found best (35+4.29 shoots/explant) and C. capsularis var
CVL-1 was the second one (31+2.94 shoots/explant) 1in respect of
shoot regeneration.

Out of fifteen different explants of five jute cultivars
used, highest frequency of callus (92.50%) was observed 1in shoot
tip explant of 0-4 variety of C. olitorius when cultured in MS +
0.5 mg/1 IBA + 1.0 mg/1 Kn.

Among fifteen different explants - plumule with cotyledon of
D-154 showed highest frequency of shoot regeneration while

plumule without cotyledon of the same variety was the next
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explant producing 31 + 2.45 shoots/explant. Shoot tip explant
produced 10 + 2 shocts/explant and cotyledon showed 6 + 1.56
shoots/expiant.

Four different media (MS, MMS, SH and R-2) were tried among
which MS was found to be the best for regeneration.

Among fifty seven different hormonal combinations, MS + 0.5
mg/1 BAP + 25 mg/1 tyrosine was the best one for vregenerating
shoot (35 + 4.92 shoots/explant) and MS + 0.5 mg/1 IBA +0-5 mg/1
BAP + 25 mg/1 tyrosine was the next one (15 + 2.49
shoots/explant).

Out of seven different hormonal combinations used for root
di ffrentiation -WMS + 0.2 mg/1 IBA was found to be the best for
giving highest frequency (50%) and healthy rooting.

In total one hundred and nine (109) plantlets were
transferred to the soil, among which sixteen plantlets were fronm
D-154 and one from CVL-1 i.e. seventeen plantlets were
established themselves.

Established plants belonged to the species C. capsularis.
The plantlets were serially numbered with the prefix TCL in 1,2,3
and so on at the time of transfer to the soil.

Eight lines of somaclonal wvariants representing R:
generation of tissue culture derived plants of D-154 variety of
C. capsularis were grown 1in the field along with the control. In
addition three R1 generation of the same variety of C. capsularis
and one 1line of CVL—1 variety of the same species were also

raised along with the <control to analyse the range of
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variability. A good deal of variation has been observed among the
somaclones in respect of the following chracters: (i) length and
breadth of leaf and their ratio; (ii) petiole Ilength; (iii)
serrature length; (iv) stipule length; (v) plant height and base

diameter; (vi) pollen viability; (vii) fruit and seed

productivity and germination percentage of seeds.
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APPENDIX

MUBASHIGE AND SKOOG (MS) MEDIUM,
Macroputriepts
KNOs

NHaNOs

KH2POa4

CaClza

Mg S04, VHgO
Micronutriepts
FeSoas4, 7H20
Na2BDTA

MnNnSoas4, a4H20
HsBOs

ZnS0”, 4H20

Kl

Neg2MOo4, 4H20
CUSO4+ , SHgO
CoCl2, eH20
Organic nutrients
Glycine
Inositol
Nicotinic acid
Pyrodoxin HCI

Thiamine HCI

1962.
me/l
1900.00
1650.00
170.00
440.00

370.00

27.80
37.30

22. 30

0.83
0. 25
0.025

0.025

100.00
0.50
0.50

0.10

pH adjusted to 5.8 before autoclaving.
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MODIFIED MURASHIGE AND SKO0O6 (MMS) MEDIUM.

Macronutrieots

NHs NOs

KNOo

KH2PO4
CaClg, 2H20
Mg S04, THgO

Microputriepts
Hs BOs
Mn S04, 2aH20
Zn S04, 7H20
KI
Na2Moo 4, 2H20

Cu SOs4, s5H20
CoClg, 6H20
Na2BDTA
FeSO™, 7H20

Organic nutrients

Myo~inositol
Thiaraine-HCI

Casein hydrolysate

pH adjusted to 5.8 before

mg/1
1650.00
1900.00
170.00
440.00

370.00

22.30

0.25

0.025
0.025
37.30

27 .80

100.00
1.00
400.00

autoclaving.
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) SCHENK AND HILDEBRANDT (SH) MEDIUM. 1972

Macronutrients me/ 1
MgSo a4, VHgO 400.00
CaClg, 2H:2 200.00
KNOs 2500.00
NHaH2POa 300.00

Micronutrients

FeSoa4, THgO 15.00
NagBDTA 20.00
MnSoas4, 4aH20 10.00
ZnSo 4™ THgO 1.00
CUSO4 , 5H20 0.20
CoClg, BHgO 0.10
HsBOs 5.10
NaMooas, 2H20 0.10

Organic nutrients

Inositol 1000.00
Nicotinic acid 0.50
Pyridoxin HCI 0.50
Thiamine HCI 5.00

pH adjusted to 5.8 before autoclaving.
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d) CHALEFF ™ H-2 MEDIUM, 1980

Macronutrieots
NHa NOs

KNO3s

KH2PO4

MgSoa, 7H20
CaCl2, 2H20
Micronutrients
FeSO0”, 7H20
N32EDTA

HsBOs

MnS04, 4H20
zns04, THgoO

Kl

NaMoo s, 2H20

CUS04 , 5H20

cocCl2, 6H20

mg*/1
400.00
2530.00
170.00
350.00

440.00

27. 80
37.30
6.20

16.80

0.25
0.025

0.025

lie nutrients

Thiamine HCI

Inositol

1.00

100.00

pH adjusted to 6.0 before autoclaving.

164





