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PROGRAMME

INAUGURAL CEREMONY
January 06, 2012 (Friday)
09:00 - 10:00a.m. :  Registration of Participants
10:00 a.m. . Guests take their seats
10:05-10:10a.m. : Recitation from the Holy Qur’an

10:10-10:15a.m. :  Address of Welcome
. Dr.Md. Amzad Hossain
CSO & Head, Biotechnology Division, BSRI &
Local Organizing Secretary, BAPTC&B Conference 2011

10:15-10:25a.m. :  Address by the Special Guest
Mr. Md. Khairul Bashar
Director General
Bangladesh Sugarcane Research Institute (BSRI)

10:25-10:35a.m. :  Address by the Special Guest
Dr. Wais Kabir
Executive Chairman, BARC

10:35-10:50a.m. :  Address by the Chief Guest
Prof. Dr. A.A.M.S. Arefin Siddique
Vice Chancellor, University of Dhaka

10:50 - 10:55a.m. :  Address by the Chair
Prof. Dr. M. Mozammel Haque
President, BAPTC&B

10:55-11:00a.m. : Vote of Thanks
Prof. Dr. Sk. Shamimul Alam
General Secretary, BAPTC&B

11:00- 11:30 a.m.  : Refreshment
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Chairperson

Co-Chairman

Rapporteur

Lecture -1

Speaker

Lecture - 11

Speaker

12:45 - 02:30 p.m.

Plenary Lectures

Mr. Md. Khairul Bashar
Director General
Bangladesh Sugarcane Research Institute (BSRI)

Prof. Dr. Md. Nurul Amin,
Dept. of Botany, Rajshahi University

Dr. M.AK. Azad
Dept. of Botany, Rajshahi University

Status of Biotechnological Research of Bangladesh
Sugarcane Research Institute

Dr. Md. Amzad Hossain,
CSO & Head, Biotechnology Division, BSRI

Opportunities and Challenges of Agricultural
Biotechnology: Bangladesh Perspective

Prof. Dr. Rakha Hari Sarker, Department of Botany,
University of Dhaka

Lunch & Prayer Break

[Lunch: Courtesy : South Asia Biosafety Program (SABP)]

02:30 - 03:30 p.m.

Chairperson
Co-Chairperson
Rapporteur

Title of the Papers & S

Scientific Session I

Prof. Dr. Rakha Hari Sarker
Dept. of Botany, University of Dhaka

Prof. Dr. Md. Monzur Hossain
Dept. of Botany, Rajshahi University

Dr. Mohammad Nurul Islam
Dept. of Botany, University of Dhaka

peakers:
Mohammed Solaiman Haider, Deputy Director,
Department of Environment (DOE) & Member
Secretary, National Committee on Biosafety (NCB)
Development of Biosafety Regimes of Bangladesh

vii



Prof. M. Imdadul Hoque, Department of Botany,
University of Dhaka & Coordinator, SABP,
Bangladesh

Status of Agricultural Biotechnology and SABP
activities in Bangladesh

Dr. Nazia Mintz-Habib, Center for International
Development, Kennedy School of Government
Harvard University, USA

Agro-biotechnology and food security: An Institutional
Economics Project.

03:30-03:40 . TeaBreak
03:40 - 05:30 . Scientific Session II
Chairperson . Prof. Dr. A.K.M. Rafiul Islam

Dept. of Botany, University of Rajshahi

Co-Chairperson : Prof. Dr. M. Firoz Alam
Dept. of Botany, Rajshahi University

Rapporteur : Mr. Abul Kalam Azad,
Department of Genetic Engineering & Biotechnology
Islamic University

Title of the Papers & Speakers:
Shahina Akter, G. Salome and P. H. R. Ramanijini Gowda -
Transformation of PABC into tobacco plant using Agrobacterium
tumefaciens and gene gun (1)
Iftekhar Ahmad, Sultan Ahmed, Badri Yadav and Punya Pratap Sah -
Study on microbiological, physicochemical and sensory characteristics of
SABI beverage produced by indigenous method (BD) (2)
M. Karim, A. Habib, M. Parvin and M.M. Islam - Effect of growth
regulators on callus induction and morphogenesis in hypocotyl culture
of kenaf (Hibiscus cannabinus L.) (3)
Hafizur Rahman, Tasnim Banu, M. Aminul Hoque, M. Monzur Hossain
and A.K.M. Rafiul Islam - Production of F1 hybrid muskmelon (Cucumis
melo L.) plantlets through in vitro technique (4)
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Hafizur Rahman, M. Rezaul Karim, M. Aminul Hoque, M. Monzur
Hossain and A.K.M. Rafiul Islam - Improvement of planting materials of
six potato (Solanum tuberosum L.) varieties through tissue culture and
viral disease indexing (5)

M. Shahinozzaman, M. A. K. Azad and M. N. Amin - Adventitious shoot
regeneration from cotyledon explant of a legume tree - Acacia mangium
Willd. (6)

M.A.K. Azad, M.N. Amin, M.O. Faruk, M. Shahinozzaman, and S.P.
Paul - In vitro regeneration of an ornamental plant - Muscari armeniacum
Leichtl. ex Bak (7)

Md. Faruk Hasan and B. Sikdar - Assessment of antimicrobial activity of
Polygonum hydropiper L. callus extract (8)

M. N. Amin, S.P. Paul, M. O. Faruk, M. H. Islam, M. Shinozzaman, and
M. A. K. Azad - In vitro propagation of an important aromatic and
medicinal plant - Hemidesmus indicus (L.) R. Br. (9)

A.T.M. Rafiqul Islam, Palash C. Mondol and M. Firoz Alam - Indirect
organogenesis of Peppermint (Mentha piperita L.) (10)

M. Parvin, M. Ahmed, M. Hossain and M. M. Islam - A study on in vitro
propagation of Xylocarpus mekongensis an endangered medicinal tree
species of Sundarbans mangrove forest (11)

S.M. Faisal, M.S.Haque and K.M.Nasiruddin - In vitro callus induction as
influenced in explant from cucumber varieties and NAA concentrations
(12)

M.A. Ali, K.M. Nasiruddin, M.S. Haque, S.M. Faisal and M.A.

Chowdhury - Combined effect of variety and mulch on field performance
of in vitro plantlets and conventionally propagated potato plants (13)

M. M. Rahman and S.K. Bhadra - In vitro propagation and conservation
of Vitex negundo L. - An important medicinal plant of Bangladesh (14)

S.M. Shahinul Islam, Rokhshana Khatun and M.A. Bari - Improvement of
anther culture response through cold pretreatment and regeneration
efficiency using different media in rice (16)

M. Mahbube Alam, Hafizur Rahman, M. Niamul Bari, M. Aminul
Hoque, M. Monzur Hossain and A.K.M. Rafiul Islam - A
biotechnological strategy to improve indigenous potato cultivars of
Bangladesh with enhanced starch content (20)



January 07, 2012 (Saturday)

Scientific Session I1
09:00 - 10:30 a.m.

Chairperson . Prof. Dr. M. Mozammel Haque

Dept. of Botany, University of Dhaka
Co-Chairperson : Dr. Md. Amzad Hossain

CSO & Head, Biotechnology Divsion, BSRI
Rapporteur : Dr.Md. Salim Khan

Tissue Culture Section, BCSIR, Dhaka

Title of the Papers & Speakers:

Shamsul H. Prodhan, Tsuyoshi Motohashi, Kenji Nagamiya, Kimiko
Nakao, Toshiyuki Shishido, Yujiro Yamamoto, Teppei Moriwaki, Eriko
Hattori, Masataka Asada, Hiroko Morishima, Sakiko Hirose, Kenjiro
Ozawa, Tetsuko Takabe, Teruhiro Takabe and Atsushi Komamine -
Abiotic stress tolerant rice development to attain food security with
environmental safety (15)

Manzur-E-Mohsina Ferdous, Zeba |. Seraj and Aparna Islam -
Establishment of in vitro regeneration of farmer popular tomato
(Lycopersicon esculentum Miller) varieties of Bangladesh (17)

M.A. Ali, K.M. Nasiruddin, M.S. Haque, S.M. Faisal, M.A. Chowdhury
and M. Ashrafuzzaman - Effect of varieties and mulches on field
performance of in vitro plantlets and conventionally propagated potato
plants (18)

M.A. Ali, K.M. Nasiruddin, M.S. Haque and S.M. Faisal - Virus
elimination in potato through meristem culture followed by
thermotherapy and virus indexing (19)

Shefali Bonerjee, R.H. Sarker and M.I. Hoque - Development of in vitro
propagation system in tea plant (Camellia sinensis L.) through
organogenesis and somatic embryogenesis (21)

Sanjida Rahman Mollika, Shirin Akter, R.H. Sarker and M.l. Hoque -

Development of in vitro plant regeneration and Agrobacterium-mediated
genetic transformation in Brassica spp. (22)

Subroto Kumar Das, M. I. Hoque and R. H. Sarker - In vitro flowering

and seed formation from the transgenic shoots of lentil (Lens culinaris
Medik.) (23)



Kishwar Jahan Shethi, Subroto Kumar Das, M.l. Hoque and R.H. Sarker
- Integration of fungal disease resistant gene in lentil (Lens culinaris
Medik.) through Agrobacterium-mediated genetic transformation (24)

Tanjina Akhtar Banu, R.H. Sarker and M.I. Hoque - Development of
fungal disease resistant peanut (Arachis hypogaea L.) lines through
Agrobacterium-mediated genetic transformation (25)

Tanzena Tanny, M. |I. Hoque and R. H. Sarker - Development of in vitro
regeneration system in tomato (Lycopersicon lycopersicum) (26)

Rita Sarah Borna, M.l. Hoque and R.H. Sarker - Agrobacterium-mediated
genetic transformation for local cultivars of potato (Solanum tuberosum L.)
using marker genes (27)

Md. Hazrat Ali, R. H. Sarker and M.l. Haque - Development of fungal
disease resistant chickpea (Cicer arietinum L.) through Agrobacterium-
mediated genetic transformation (28)

Ummey Honey, R.H. Sarker and M.l. Hoque - Agrobacterium-mediated
genetic transformation and molecular characterization of peanut (Arachis
hypogaea L.) using RAPD molecular marker (29)

11:00 - 11:10 aam. : Tea/Coffee Break

Shinthia Rahman, M.l. Hoque and R.H. Sarker - Application of
biotechnology for the improvement of indigenous aromatic rice (Oryza
sativa L.) varieties of Bangladesh (30)

Mihir Lal Saha, Mohammad Nurul Islam, Chaman Binta Aziz and
Mohammad Zabed Hossain - Molecular identification of bacteria
present in the soils of the Madhupur Sal and the Sunderban mangrove
forests of Bangladesh (31)

Sujay Kumar Bhajan, Mohammad Nurul Islam, M. I. Hoque and R. H.
Sarker - Development of in vitro regeneration system in mung bean
[Vigna radiata (L.) Wilczek)] (32)

M. A. Hossain, N. Islam, A.K. Ghose, M.A.S. Jiku and T.M.M. Hasan -
Tissue culture and molecular marker assisted approaches to sugarcane
and ancillary crop development in Bangladesh (33)

Sonia Khan Sony, R.H. Sarker and M. Nurul Islam - Isolation and
cloning of mungben [Vigna radiata (L.) Wilczek] yellow mosaic virus
(MYMV) coat protein gene (34)
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Mohammad Mahbube Alam - A biotechnological strategy to improve
indigenous potato cultivars of Bangladesh with enhanced starch content
(35)

Sonia Khan Sony, Md. Ahsan Habib, M.l. Hoque, R.H. Sarker and
Mohammad Nurul Islam - Molecurar assesment of genetic diversity by
RAPD analysis in mungbean [Vigna radiata (L.) Wilczek ] (36)

Rokeya Begum, Saima Shahid, Jesmin Jesmin and Zeba I. Seraj - Unique
waxy alleles and phenotype in Bangladeshi glutinous rice accessions (37)

M Rezaul Karim, Rehena Khatun, Tanziman Ara, Hafizur Rahman,
Aminul Hoque , Rafiul Islam and Monzur Hossain - Callus Induction
and Plant Regeneration of Potato (Solanum tuberosum L.) (38)

S. Zaman, K. Khan, J. Rahman, F. Qadri, C. Fernandez and Z.l. Seraj -
Rice as a delivery system for recombinant proteins: engineering of
constructs for tuberculosis and cholera vaccines (39)

T. Ara, R. Karim, M. R.Karim, R. Islam, A. Hoque and M. Hossain -
Micropropagation and field evaluation of seven strawberry genotypes
suitable for Bangladesh condition (40)

Mst. Marufa Khatun, M.S. Hossain, M.A. Islam, B. Sikdar and M.
Khalekuzzaman - Micropropagation of an F1 hybrid watermelon
(Citrullus lanatus) from shoot tip of field grown plants (41)

01:00 - 02:00 p.m. : Lunch & Prayer Break
02:00-03:00 p.m. :  Annual General Meeting of BAPTC&B
03:00 p.m. . Ending of the Conference

xii
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. Transformation of PABC into tobacco plant using Agrobacterium
tumefaciens and gene gun

Shahina Akter, G. Salomet and P.H.R. Ramanijini Gowda!

Plant Tissue Culture Section, Biological Research Division, Bangladesh Council of
Scientific and Industrial Research, Dhanmondi, Dhaka-1205, Bangladesh.

Vaccine Laboratory, Department of Biotechnology, University of Agricultural Science,
GKVK, Bangalore, India.

Tobacco leaves were transformed with AtWBC19 (Arabidopsis thaliana White-
Brown Complex homologs) gene coding for transporter protein which confers
resistance to kanamycin. The explants were co-cultivated with Agrobacterium
strain with PABC plasmid containing AtWBC19 gene with CaMV 35S promoter.
Here targeted gene itself acts as the selectable marker. Tobacco explants were
also transformed with AtWBC19 gene using Gene gun. After co-cultivation and
Gene gun, the leaves were transferred to media containing MS with 2 mg/l BAP
and 0.2 mg/l NAA in initial days. Two weeks later explants were shifted to
selection media containing different concentrations of kanamycin antibiotic. The
X-glue, which was used as a substrate was broken down to give indigo dye. The
presence of which indicates the site of expression of GUS gene. PCR analysis of
the genomic DNA from the leaves taken from putative transformed plants,
plasmid DNA isolated from Agrobacterium and the genomic DNA from control
plants were used for PCR analysis. The presence of 2.18 kb amplified band of
AtWBC19 gene using gene specific primers was observed only in the transformed
plants and the plasmids, but it was absent in control plants.
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Study on microbiological, physicochemical and sensory
characteristics of SABI beverage produced by indigenous
method (BD)

Iftekhar Ahmad, Sultan Ahmed?, Badri Yadav and Punya Pratap Sah

Department of Food Engineering & Tea Technology, Shahjalal University of Science
&Technology, Sylhet-3114, Bangladesh.

1Department of Microbiology & Hygiene, Sylhet Agricultural University Tilagor,
Sylhet-3100, Bangladesh.

SABI Beverages were prepared from the mixed fruits (grape, banana, apple, pineapple, plum,
orange, jackfruit, tomato, watermelon) and beaten rice through the indigenous modified
method (BD). The prepared four samples of SABI Beverage in respect of different types of
fruits and beaten rice which are sample S: (grape, apple, banana, pineapple, plum), Sz (grape,
pineapple, orange, apple), Ss (jackfruit, watermelon, tomato), S (beaten rice). The processes of
cleaning, cutting, washing, filling and mixing were applied in the preparation. Others
ingredients such as molasses, borax (Na:B:O710H0) and ammonium chloride NH«ClI
(nushadir salt) were added and fermentation was allowed for 3-4 weeks. After fermentation the
products of SABI Beverage was obtained through distillation process. When distillation was
completed, The SABI Beverage was filtered, cooled, bottled and stored in refrigerator at 4°C.
Furthermore, Present investigation was involved for the studies of microbiological,
physicochemical and sensory characteristics of four samples (S, Sz, Ss, and S4) of SABI Beverage.
The products obtained were analyzed for total solid, pH, protein, ash, acidity, moisture content
and alcohol content. The sensory properties (colour, flavour, texture and overall acceptability)
were also carried out on a nine point hedonic scale where 1-9 represents extremely poor to
excellent respectively. SABI Beverage the quite acceptable as an alcoholic beverage in respect of
sensory evaluation. The results obtained from physicochemical analysis shown that: five fruits,
four fruits, three fruits and beaten rice SABI Beverage products respectively have; pH (3.8, 4.0,
4.1, 4.4), total solid % (0.00, 0.00, 0.00, 0.00), protein % (3.35, 2.96, 3.93, 2.18) acidity % (1.08, 0.81,
0.72, 0.54), ash (0.00, 0.00, 0.00, 0.00) %, moisture content (83.53, 85.37, 85.42, 91.4) % and alcohol
content % (12.04, 10.86, 9.93, 5.88). The results obtained from Microbiological analysis shown
that the standard plate count, fungal count, and most probable nhumber count. The standard
plate counts of SABI Beverages were less than 30 colonies. The fungi were found absent in
almost all the four samples. In all four samples, the presence of coliform was about 0.03/ml. In
nutrient agar, no colony was found in SABI Beverage. Gram staining of SABI Beverage shown
that all the four samples were Gram-negative. SABI Beverage is one of the complex mixtures
which contain Macro-molecules such as protein, carbohydrate, vitamin, calories etc. From the
analysis, it was observed that SABI Beverage produced by indigenous modified method (BD)
gives the highest nourishment to the body; they are of more nutritive value and good source of
energy because of their high amount of protein, moderate P, alcohol and acidity. Among four
samples of SABI beverage, Sz is the best product in respect of sensory evaluation (colour,
flavour, texture and overall acceptability) and it was also proved through statistical analysis.
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Effect of growth regulators on callus induction and morpho-
genesis in hypocotyl culture of kenaf (Hibiscus cannabinus L.)

M. Karim, A. Habib, M. Parvin and M.M. Islam*

Plant Breeding and Microppropagation Laboratory, Agrotechnology Discipline, Life
Science School, Khulna University, Khulna-9208, Bangladesh.
<moniratku@yahoo.com>.

MS with different combinations and concentrations of growth regulators were
tested to observe callus induction and subsequent morphogenesis from
hypocotyls of kenaf (Hibiscus cannabinus L.). Maximum callus formation (100%)
was found on the media with 2, 4-D alone (0.7, 0.9 and 1.3 mg/l) and the media
with (0.7 to 1.0 mg/l 2, 4-D, 3 mg/l Kn and 0.5 mg/l NAA 1.0 to 2.0 mg/l BA). To
induce morphogenesis from calli, both half- and full strength MS with various
combinations of growth regulators were examined. In most of the media
rhizogenesis was observed which varied from 10 - 40%, but caulogenesis was
only confined to the media containing full strength MS with IBA 0.5 mg/l and
GA: 0.1 and 0.5 mg/l.

. Production of F1 hybrid muskmelon (Cucumis melo L.) plantlets
through in vitro technique

Hafizur Rahman, Tasnim Banu, M. Aminul Hoque?, M. Monzur
Hossain and A.K.M. Rafiul Islamy

Plant Breeding & Gene Engineering Laboratory, Department of Botany, University of
Rajshahi, Rajshahi-6205, Bangladesh.

1Department of Agronomy and Agricultural Extension, University of Rajshahi,
Rajshahi-6205, Bangladesh. <hafiz_bot@yahoo.com>.

Production of F1 hybrid muskmelon (Cucumis melo L.) plantlets may ensure cent
per cent genetically pure F1 population in the field. It may facilitate production of
guality muskmelon fruits and F2 hybrid seeds to the commercial growers. With
this point of view, the present investigation was undertaken to establish primary
culture of F1 muskmelon, standardization of media composition, induction of
rooting and acclimation of in vitro derived plantlets using cotyledonary node
explants from F1 seedlings on MS with GAs, at an optimal level of 0.5 mg/l. Rapid
axillary shoot proliferation from nodal segments produce 5.8 shoots per node on
MS with 1.0 mg/l BA. Ninety five per cent rooting could be achieved in MS with
0.1 mg/l NAA. Rooted plantlets were acclimated gradually and transferred to the
field of which 82% plantlets survived.
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. Improvement of planting materials of six potato (Solanum
tuberosum L.) varieties through tissue culture and viral disease
indexing

Hafizur Rahman, M. Rezaul Karim, M. Aminul Hoque!, M.
Monzur Hossain and A.K.M. Rafiul Islam

Plant Breeding & Gene Engineering Laboratory, Department of Botany, University of
Rajshahi, Rajshahi-6205, Bangladesh.

1Department of Agronomy and Agricultural Extension, University of Rajshahi,
Rajshahi-6205, Bangladesh. < hafiz_bhot@yahoo.com>.

To produce virus free potato (Solanum tuberosum L.) plantlets, in vitro culture was
established using apical meristem of six varieties, namely All Blue, All Red,
Asterix, Courage, Lady Rosetta and Shilbilati and their viral disease indexing
was done through ELISA. Meristem explants of these varieties of potato were
cultured for shoot proliferation and root induction in MSo and MS with different
types and concentration of plant growth regulators. 0.5 mg/l GAs was found to
be the best medium for the primary establishment of meristem. In vitro grown
primary shoots were assayed with DAS-ELISA test confirms virus freeness and
90% cultures were virus free for all varieties. The virus free primary shoots were
subcultured on to MSo and MS containing BA, Kn and GAs singly or in
combinations. MS with 0.5 mg/l BA + 0.2 mg/l GAs were best for the maximum
number of shoots/explant and shoot length. In vitro grown shoots were rooted in
MSo and MS with different concentrations of IBA and NAA. Considering all the
treatments MSo proved the best media for root induction. Asterix and All Blue
were the best responsive varieties for resuming new growth of cultured
meristems for all media compositions. Comparatively vars. Courage, All Red and
Lady Rosetta shows moderate growth response in culture. On the other hand,
Shilbilati was less responsive than all other varieties in all media formulations.
Rooted plantlets were gradually acclimated and successfully established in the
field. Visual evolution of morphological trials of the tissue culture derived plants
showed all plants were normal and free from viral diseases. Substantial yield
increase was observed in meristem derived plants over their source plants.
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n Adventitious shoot regeneration from cotyledon explant of a
legume tree - Acacia mangium Willd.

M. Shahinozzaman, M. A. K. Azad and M. N. Amin

Department of Botany, University of Rajshahi, Rajshahi, Rajshahi-6205, Bangladesh.
<drmakazad@gmail.com>

Accia mangium Willd. is one of the most important fast growing legumious trees
belong to Mimosaceae and having immense value in the production of high
guality pulp and fuel wood, veneer and plywood and also in manufacturing of
furniture. In addition, its bark contains considerable amount of antioxidant
phenols which can be exploited for industrial purposes. Present report describes
the induction of direct adventitious shoot regeneration from cotyledon explants
excised from 2-week-old in vitro raised A. mangium seedlings. Cotyledon explants
cultured on MS with 2.0 uM BA and 1.0 uM NAA showed better direct shoot
regneration producing maximum 12.0 + 1.25 shoots per explant. Rooting of the
microshoots was obtained in MS with 8.0 uM IBA. The rooted plantlets were
transferred to small pots containing a sterilized mixture of garden soil and
compost (1 : 1) for acclimation. Plantlets grew well under ex vitro environmental
condition.
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In vitro regeneration of an ornamental plant - Muscari
armeniacum Leichtl. ex Bak

M.A.K. Azad, M.N. Amin, M.O. Faruk, M. Shahinozzaman, and
S.P. Paul

Department of Botany, University of Rajshahi, Rajshahi-6205, Bangladesh
<omrfrqg39@gmail.com>

Muscari armeniacum, which belongs to Liliaceae, is commonly called ‘grape
hyacinth’ and is cultivated for pot and garden use throughout the temperate
regions of the world. An efficient protocol was developed for the in vitro
regeneration of this ornamental plant and needs exploitation for commercial
propagation. The system was based on somatic embryogenesis and
organogenesis. Direct axillary and adventitious shoot regeneration obtained on
bulb-scale explants cultured on MS containing different concentrations of
cytokinin and auxin. The highest axillary and adventitious shoots regeneration
were achieved on MS with 4.0 uM BA + 2.0 uM NAA and 4.0 uM BA + 1.0 uM
NAA. Somatic embryogenesis was significantly influenced by the types of auxin
and cytokinin. High frequency callus formation was obtained more effective
from leaf explants than bulb-scale explants. Friable calluses with somatic
embryos developed well in MS with 1.0 - 4.0 uM BA or Knand 0.5 - 4.0 uM 2,4-D
or NAA or IBA. The maximal frequency of embryogenic callus and embryo
formation were obtained when the MS amended with 4.0 uM BA + 1.0 uM 2,4-D
and 4.0 uM BA + 1.0 uM NAA. The somatic embryos developed into complete
plantlets on MS with 2.0 uM BA. The highest percentage of adventitious shoot
proliferation was observed in embryogenic calluses in MS containing 18.0 uM
BA and 4.0 uM BA + 2.0 uM NAA. In vitro grown shoots were rooted in half
strength of MS with 0.5 - 4.0 uM IBA or NAA. The best rooted shoots were
observed in %2 MS with 2.0 uM IBA without callus formation at the base of shoot.
All the in vitro regenerated plantlets were successfully acclimated under ex vitro
environment in the garden soil.
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n Assessment of antimicrobial activity of Polygonum hydropiper L.
callus extract

Md. Faruk Hasan and B. Sikdar

Department of Genetic Engineering and Biotechnology, Faculty of Agriculture,
University of Rajshahi, Rajshahi-6205, Bangladesh.< faruk_gen@yahoo.co.in>.

An efficient and rapid protocol for in vitro callus induction and antimicrobial
activity of Polygonum hydropiper L. has been developed. Nodal explants were
used on MS containing different concentrations of 2,4-d and NAA. The highest
percentage (96.6) and amount of callus was observed on MS with 5.0 mg/l 2,4-D.
Antmicrobial activity of ethanol extract of callus of Polygonum hydropiper using.
Disc diffusion technique was determined. In addition, minimum inhibitory
concentration (MIC) was determined using serial dilution technique to determine
antibacterial potency. The extract showed significant antibacterial activity against
four Gram-positive (Bacillus subtilis, B. megaterium, Stapphylococcus aureus and
Enterobacter aerogenes) and four Gram-negative (Escherichia coli, Pseudomonas
aeruginosa, Salmonella typhi and Shigella sonnei). The MIC values against these
bacteria ranged from 16 to 64 pg/ml. The antifungal activity was moderately
strong against six fungi (Aspergillus fumigatus, A. niger, A. flavus, Candida albicans,
Rizopus oryzae and Tricophyton rubrum).
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n In vitro propagation of an important aromatic and medicinal
plant - Hemidesmus indicus (L.) R. Br.

M. N. Amin, S.P. Paul, M. O. Faruk, M. H. Islam,
M. Shinozzaman, and M. A. K. Azad

Department of Botany, University of Rajshahi, Rajshahi-6205, Bangladesh
<drmakazad@gmail.com>

A procedure for rapid in vitro propagation of the important aromatic and
medicinal plant Hemidesmus indicus (L.) R. Br. which is commonly known as
"Anantamul in Bengali and Indian Sarsaparilla in English" was carried out. The
excised shoot tips and nodal segments from field grown mature plant of H.
indicus were used to establish a rapid in vitro clonal propagation protocol.
Selected nodal segments were cultured on MS with BA at a concentration of 0.1-
4.0 mg/l. Maximum number of usable shoots was found in 1.0 mg/l BA with
slight concentration 0.01 mg/l NAA. Higher concentrations of BA or NAA
stimulate for considerable callusing at the cutting base which decreased shoot
proliferation. Microcuttings (> 2 cm) were collected from regenerated shoots and
cultured on MS, MMS: MMS; and MMS:; with different concentrations (0.1 - 1.0
mg/l) of IBA, IAA or NAA. Best response towards healthy rooting was achieved
in agar solidified MMS: containing 0.3 mg/l IBA. Regenerated plantlets were
acclimated and successfully transferred to the soil. The survival rate was 65%.
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Indirect organogenesis of Peppermint (Mentha piperita L.)
A.T.M. Rafiqul Islam, Palash C. Mondol and M. Firoz Alam

Biotechnology and Microbiology Laboratory, Department of Botany, University of
Rajshahi, Rajshahi-6205, Bangladesh. <islamrubot@gmail.com>

Efficient plant regeneration via organogenesis was established for Peppermint,
using leaf disc and internode derived calli. Explants were cultured on agar
solidified MS with various concentrations of either 2,4-D and NAA alone or in
combination with BAP, Kn and IBA were used for callus induction. Between two
explants leaf disc showed best results in MS containing 1.5 mg/l 2,4-D + 0.2 mg/I
Kn for development of maximum organogenic calli. Formations after sufficient
callus from leaf disc of in vitro grown plantlets were subcultured in the in
medium with BAP, BAP + NAA, BAP + IBA in different concentration and
combination for shoot regeneration. Highest percentage (48) of shoot
regeneration was observed from leaf disc derived callus in MS medium
containing 2.0 mg/l BAP + 0.2 mg/l NAA. For root induction in MS with 1.5 mg/I
IBA was found most effective.
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A study on in vitro propagation of Xylocarpus mekongensis an
endangered medicinal tree species of Sundarbans mangrove
forest

M. Parvin, M. Ahmed, M. Hossain and M. M. Islam*

Plant Breeding and Micropropagation Laboratory, Agrotechnology Discipline, Life
Science School, Khulna University, Khulna-9208, Bangladesh. <moniratku@yahoo.com>

This study deals with in vitro propagation of Xylocarpus mekongensis, an
endangered medicinal tree species belonging to Meliaceae. Whole flowers,
various floral parts viz. anther, stigma, ovary and petiole were cultured on
Woody Plant (WP) medium with different concentrations of NAA + BA; whereas
leaf cuttings were inoculated on MS with various levels of NAA + 2, 4-D to
induce callus. Among the treatments maximum number of callus was observed
in ovary followed by petiole and stigma. Cent per cent callus formation was
obtained from ovary with 1.0 mg/l NAA in combination with 0.5, 1.0 and 1.5
mg/l BA. In petiole 1.0 mg/l NAA with 0.5, 1.0 and 1.5 mg/l BA produced 100%
callus. Combination of 0.5 mg/l NAA and 0.5 mg/l BA, 2.0 mg/l NAA and 0.5
mg/l BA and 2.0 mg/l NAA and 1.5 mg/l BA formed 100% callus in stigma.
Comparatively larger amount of callus was obtained from 1.0 mg/l NAA with 0.5
mg/l, 1.0 mg/l and 1.5 mg/l BA. Leaf cuttings responded well to 6 mg/l NAA + 6
mg/l 2, 4-D in callus formation followed by 8 mg/l NAA and 8 mg/l 2, 4-D. Calli
from all the explants sources were inoculated on regeneration medium
containing IBA 1.0 mg/l + BA 5 mg/l, but none of these calli regenerated into
whole plants or plant parts.
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In vitro callus induction as influenced in explant from
12 . .
cucumber varieties and NAA concentrations

S.M. Faisalt, M.S.Haquezand K.M.Nasiruddin?

IHorticulture Division, BARI, Regional Agricultural Research Station, Hathazari,
Chittagong, Bangladesh. <osru2002@yahoo.com>

2Department of Biotechnology, Faculty of Agriculture, BAU, Mymensingh-2202,
Bangladesh.

To transfer desire gene(s) into callus through genetic transformation, present
investigation was conducted. In vitro callus induction in cucumber was
influenced by variety, explants and NAA concentrations. Three cucumber
varieties viz., Shila, GF and Shital, three type of explants viz., leaf, node and
internode and three NAA concentrations viz., 1.0, 2.0 and 3.0 mg/l were used.
These explants were cultured in MS with different concentration of NAA.
Maximum number of callus was produced by Shital (5.59) followed by GF
(5.01) and Shila (4.19), respectively. Internodal explants produced higher (86.40)
percentage of callus than leaf (85.31) and nodal (75.01) explant, respectively.
Internodal explants of Shital took minimum time (10.50 days) to callus induction
which was statistically identical with the same explant of GF (10.54 days) and
Shila (10.56 days). The highest weighted (2.10 gm) callus was obtained from the
highest NAA concentration when it was interacted with internodal explants of
variety GF and same concentration when interacted with nodal explants of Shila
produced the lowest weighted (1.08 gm) callus.

11



Annual Plant Tissue Culture & Biotechnology Conference 2011
6-7 January, 2012, Ishurdi, Bangladesh

Combined effect of variety and mulch on field performance of in
vitro plantlets and conventionally propagated potato plants

M.A. Alit, K.M. Nasiruddin?, M.S. Haque?, *S.M. Faisal® and M.A.
Chowdhury*

1Upazila Agriculture Officer, Kishorganj, Nilphamari, Bangladesh.

2Department of Biotechnology, Faculty of Agriculture, Bangladesh Agricultural
University, Mymensingh-2202, Bangladesh.

3Horticulture Division, Regional Agricultural Research Station, BARI, Hathazari,
Chittagong, Bangladesh. <osru2002@yahoo.com>.

4Soil Resources Development Institute, Farmgate, Dhaka-1215, Bangladesh.

Field performance of in vitro plantlets and conventionally propagated potato plants
was observed. Five types of mulch viz. no mulch (control), black polythene, white
polythene, straw and water hyacinth and six types of potato viz. Diamant
conventional (conv.), Cardinal (conv.), Granola (conv.), Diamant plantlet (PIt.),
Cardinal PIt. and Granola PIt were considered in this investigation. Interaction
effect of variety and mulch was found significant among the parameters studied.
The highest tuber (25.200 t/ha) yield was recorded from conventional Diamant
plants when they were mulched with straw followed by (22.000 t/ha) same plants
x white polythene. Seventy five days after planting the tallest (58.90 cm) plant
was recorded from the interaction of straw mulch x conventional Diamant plants
which was statistically identical (56.87 cm) with the interaction of straw mulch x
Diamant plantlets. The highest graded (16.40) tubers were obtained from the
interaction of straw mulch x conventional Diamant plants.
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In vitro propagation and conservation of Vitex negundo L. - An
important medicinal plant of Bangladesh

M. M. Rahman and S.K. Bhadra

Department of Botany, University of Chittagong, Chittagong, Bangladesh.
<mmrahmanl11@yahoo.com>

Shoot apex, leaf and nodal segments of field grown plants of Vitex negundo L.
were aseptically cultured on MS and Bs medium with different concentrations
and combinations of BAP and Kn and NAA and IAA. Nodal segments
underwent direct organogenesis giving rise to MSBs very efficiently. Maximum
number of MSBs (3.6 + 0.51) per explant was induced on MS medium
supplemented with 2.0 mg/l BAP + 0.5 mg/l NAA. Shoot apex though produced
MSBs, the magnitude was meagre and the leaf segments failed to produce MSBs.
Of the two basal media, MS was found superior to Bs for promoting response of
the explants. Elongated multiple shoot buds were rooted on rooting media. The
maximum number of roots (35.60 £ 1.63) per shoot was observed in half strength
MS with 1.0 mg/l NAA. In vitro developed complete seedlings were acclimatized
in outer environment with 82% survivability. Experiment on in vitro culture
aided ex situ conservation was based on induced growth retardant and for this
purpose abscisic acid (ABA) at different concentrations and low nutrient
conditions were used in MS medium to keep the growth of in vitro seedlings
stunted. It was observed that the growth of seedlings was minimum (0.71 + 0.10
cm) in half strength MS containing 0.4 mg/l ABA which is about three times less
than that of full strength MS and the seedlings can be stored more than eight
months without any subculture.
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Abiotic stress tolerant rice development to attain food security
with environmental safety

Shamsul H. Prodhan'?*, Tsuyoshi Motohashi?, Kenji Nagamiya?,
Kimiko Nakao?, Toshiyuki Shishido?, Yujiro Yamamoto?, Teppei
Moriwaki?, Eriko Hattori2, Masataka Asada?, Hiroko Morishimaz,
Sakiko Hirose?, Kenjiro Ozawa?, Tetsuko Takabe®, Teruhiro
Takabe$®, Atsushi Komamine’

1Department of Genetic Engineering and Biotechnology, Shahjalal University of Science and
Technology, Sylhet-3114, Bangladesh. shamsulhp@yahoo.com

2Tokyo University of Agriculture, 1737 Funako, Atsugi 243-0034, Japan.

3National Institute of Agribiological Science, 2-1-2, Kannnondai, Tsukuba, Ibaraki, 305-8602, Japan.
4National Agricultural Research Center for Hokkaido Region, 1 Hitsujigaoka, Toyohira Sapporo,
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5Nagoya University, Furo-cho, Chikusa-ku, Nagoya, 464-8601, Japan.
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"The Research Institute of Evolutionary Biology, 2-4-28 Kamiyoga, Setagaya, Tokyo, 158-0098,
Japan.

An efficient Agrobacterium mediated transformation method in both Japonica (cv.
Nipponbare) and Indica rice (Oryza sativa L. cvs. BR-5, Kasalath and Kataribhog)
has been established. The Agrobacterium tumefaciens strain, EHA101, harboring
the binary vector plG121Hm/Km/katE were used for the transformation of
Nipponbare, Kasalath and BR-5 cultivars and pIG121Hm/Km/GUS was used for
transformation of Kataribhog rice. The vector contains B-glucuronidase (GUS)
gene as a reporter gene and hygromycin resistance (HPT) as well as kanamyecin
resistance gene (NPTII) as selection genes in the T-DNA region. Total genomic
DNA was isolated from the transgenic plants and presence of the transgenes
were confirmed by PCR and Southernblot analysis and expression of katE gene
was detected by RT-PCR. Catalase activity of transgenic T1 plants are about 1.5
to 2.5-fold higher level than those of wild rice plants. Landraces Indica rice
Kasalath were able to grow for more than 20 days in the presence of 250 mM
sodium chloride and produced seeds for more than three months in the presence
of 100 mM sodium chloride. On the contrary nontransgenic rice plants could not
survive even for 10 days in the presence of 50 mM sodium chloride. Introduction
of a single gene significantly improved the salt tolerance of Indica and Japonica
rice. In this research work we report the application of biotechnology for stress
areas improvement to bring food security with safe environment.
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Improvement of anther culture response through cold
pretreatment and regeneration efficiency using different media
in rice

S.M. Shahinul Islam, Rokhshana Khatun and M.A. Bari

Institute of Biological Sciences, University of Rajshahi, Rajshahi-6205, Bangladesh,
<shahin_ibsc@yahoo.com>

In vitro production of doubled haploid plants through anther culture provides an
efficient and convenient system for production of homozygous lines rapidly. In
the present study anthers pretreated with cold influenced embryoids formation
in five different induction media where hormonal combination was modified.
Regeneration potentials of 25 rice cultivars were assessed on the basis of anther
response, embryo induction, plantlet regeneration and production of green and
albino plantlets. Embryoids were obtained from only five out of 25 rice cultivars
on media containing specific amino acids and different combination of
phytohormones. IR43 produced maximum embryos (16.13%) and green plantlets
(11.88%) as the followed by BRRI dhan 33, IR54, Jaya and BR3 in SK3 medium.
All the responding genotypes produced albinos in addition to the green
plantlets. Cold pretreatment at 4°C for 3-7 days generated highest frequency of
embryos and green plantlets. However, all the responding genotypes showed
better induction from cold pretreated anthers than the control. Five-day-cold
pretreatment (Ts) was found to be the most effective than other treatments on
SK3 medium.
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. Establishment of in vitro regeneration of farmer popular tomato
(Lycopersicon esculentum Miller) varieties of Bangladesh.

Manzur-E-Mohsina Ferdous, Zeba I. Seraj* and Aparna Islam
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Universtiy, 66 Mahakhali C/A. Dhaka-1212, Bangladesh.

<aparna@bracu.ac.bd, aparnai20@yahoo.com>

1Department of Biochemistry and Molecular Biology, University of Dhaka (BMBDU),
University of Dhaka, Dhaka-1000, Bangladesh.

Tomato (Lycopersicon esculentum Miller), is a nutritious fruit. Due to its increasing
popularity, tomato is now growing in Bangladesh throughout the year. But its
yield is hampered due to various environmental stresses. Thus, it is needed to
improve its resistance. Attempts were made to develop an efficient in vitro
regeneration protocol of several farmer popular tomato varieties of Bangladesh.
Highest shoot regeneration response was obtained from BARI tomato-15 (76%) at
2 mg/l BAP and for BARI tomato-14 (75%) at 1 mg/l BAP. However, BARI-3
showed highest (100% at 2 mg/l) shoot formation. Among the varieties tried
BARI tomato-15 showed higher root formation. The regenerated plantlets
successfully acclimated in soil, where they flowered in due course of time. In
future attempts, would be made to develop stress tolerant transgenics of this
popular nutritious tomatoes fruit that will be suitable to cultivate along our long
coastal area and in areas that are normally not cultivated and remain fallow.
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Effect of varieties and mulches on field performance of in vitro
plantlets and conventionally propagated potato plants
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1Upazila Agriculture Office, Kishorganj, Nilphamari, Bangladesh.

2Department of Biotechnology, Faculty of Agriculture, Bangladesh Agricultural
University, Mymensingh-2202, Bangladesh.

3Horticulture Division, Regional Agricultural Research Station, BARI, Hathazari,
Chittagong, Bangladesh.

4Soil Resources Development Institute, Farmgate, Dhaka-1215, Bangladesh.
SDepartment of Genetic Engineering & Biotechnology, School of Life Sciences, Shahjalal
University of Science & Technology, Sylhet-3114

Field performance of in vitro plantlets and conventionally propagated potato plants
was observed. Five types of mulch viz. without mulch (control), black polythene,
white polythene, straw and water hyacinth and six types of potato viz. Diamant
conventional (conv.), Cardinal (conv.), Granola (conv.), Diamant plantlet (PIt.),
Cardinal (PIt.) and Granola (PIt) were considered in this investigation. Significant
effects of variety and mulch were found among the parameters studied. The
highest (20.920 t/ha) yield was recorded from Diamant, followed by Cardinal and
the lowest (0.562 t/ha) yield was obtained from Granola plantlet. Among the five
different mulches, the highest (9.19) number of tubers/hill was harvested from
straw mulch, whereas the lowest (7.35) number of tubers/hill was found in no
mulch treatment. Straw mulch also gave the highest (10.970 t/ha) yield than other
treatments.
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Virus elimination in potato through meristem culture followed
by thermotherapy and virus indexing

M.A. Ali, K.M. Nasiruddin, M.S. Haque and S.M. Faisal

Department of Biotechnology, Faculty of Agriculture, Bangladesh Agricultural
University, Mymensingh-2202, Bangladesh. <osru2002@yahoo.com>

Virus elimination was observed in potato through meristem culture followed by
thermotherapy and virus indexing. Three levels of thermotherapy, viz. 27 + 1°C
(control), 30 £ 1°C and 35 + 1°C, three potato varieties viz. Diamant, Heera and
Lalpakri and 16 combinations of BAP + GAs at 0.0 + 0.0 (control), 0.0 + 0.2, 0.0 +
04,00+06,15+00,15+0.2,15+04,15+0.6,3.0+0.0,3.0+0.2,3.0+04,3.0+
0.6,45+0.0,45+0.2,45+0.4 and 4.5 + 0.6 mg/l were used in this study. Among
the thermotherapies, 27 + 1°C showed the highest (24.55%) survival response
followed by 30 + 1°C. 35 + 1°C showed the poorest (20.47%) survival response of
meristem derived plantlets. 35 + 1°C gave the highest percentage (43.79) of virus
free plantlets followed by 30 £ 1°C. In case of variety, the best (25.85%) survival
response was found in Lalpakri and the lowest (19.08%) was in Diamant. The
highest (33.27%) of PVY free plantlets was observed in Heera. Combination of 3.0
mg/l BAP and 0.2 mg/l GAs showed the highest (63.39%) of virus free plantlet
production followed by 4.5 mg/l BAP and 0.2 mg/l GAs.
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A Dbiotechnological strategy to improve indigenous potato
20 : :
cultivars of Bangladesh with enhanced starch content

M. Mahbube Alam, Hafizur Rahman, M. Niamul Bari, M. Aminul
Hoque, M. Monzur Hossain and A.K.M. Rafiul Islam

Plant Breeding & Gene Engineering Laboratory, Department of Botany, University of
Rajshahi, Rajshahi- 6205, Bangladesh. < alam19642000@yahoo.com>.

Present study was undertaken with a view to improving the yield potential of
indigenous (local) potato varieties (IPVs). Six IPVs viz., Lal Shill, Patnai, Shill
Bilati, Lal Pakri, Sada Gutti and Challisha were selected as experimental
materials. These IPVs are popular among the potato growers of the Northern
part of Bangladesh because of their high value due to high culinary quality and
storability. However, tuber yield of these IPVs substantially decreased. They are
severely infected with different viral diseases. In the present study three in vitro
techniques viz., (i) heat treatment followed by meristem culture for the
development of virus free planting materials; (ii) induction of microtuber for
rapid production of virus free planting materials and (iii) induction and
evaluation of somaclonal variation were employed for the varietal improvement
of the selected IPVs. For the development of virus free planting materials, shoot
tip explants of five weeks old tuber grown shoots of six IPVs were cultured on to
MSo agar medium and incubated in an incubator in dark at three different
temperature regimes (37, 42 and 47°C) and incubated for 10, 5 and 3 days,
respectively. The shoot tip cultures were then transferred in a plant growth
chamber and incubated for three weeks at 22°C in 16h/8 hrs light/dark condition.
The meristems were isolated from the shoot tips of in vitro grown plantlets.
Individual meristem derived plantlets were carefully multiplied by node cutting
and analyzed for potato virus X(PVX), Y(PVY) and potato leaf roll virus (PLRV)
through ELISA.

19



Annual Plant Tissue Culture & Biotechnology Conference 2011
6-7 January, 2012, Ishurdi, Bangladesh

Development of in vitro propagation system in tea plant
(Camellia sinensis L.) through organogenesis and somatic

embryogenesis

Shefali Boonerjee, R.H. Sarker and M.l. Hoque

Plant Breeding & Biotechnology Laboratory, Department of Botany, University of
Dhaka, Dhaka-1000, Bangladesh

The present study has been carried out to establish a suitable protocol for micro-
propagation for utilizing large scale propagation of elite clones of tea plant
through tissue culture from shoot tip and nodal segment explants of promising
clone BT2. MS with 2.0 mg/l BAP and 0.1 mg/l IBA 24% shoot tip and 28% nodal
segment explants responded to shoot initiation. Shoot multiplication and
elongation were also observed in the same media when the regenerated shoots
were sub-cultured in a regular interval of 20 - 30 days. After 4 months of
inoculation 4.5 and 4.7 cm shoot length and the highest frequency of shoot/
explants i.e. 13.2 and 15.1 were found from shoot tip and nodal segment explants
accordingly. Addition of 0.5 mg/l GAs with best responsive media combination
MS with 2.0 mg/l BAP and 0.1 mg/l IBA were found positive effect on shoot
elongation for both the explants. After using GAs 0.5 - 0.7 cm more elongated
shoots were found in case of both the explants. Newly regenerated individual
shoots (2 - 4 cm long) were used for different rooting experiments. Half-strength
of MS with different concentrations and combinations NAA and IBA were tried
for root induction. In another set of experiments isolated shoots were dipped in
liquid IBA (1 g/l) solution for 5, 10, 15 and 20 min and then were transferred in
hormone free MS. The experiments of root induction are now going on.
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2 Development of in vitro plant regeneration and Agrobacterium-
mediated genetic transformation in Brassica spp.

Sanjida Rahman Mollika, Shirin Akter, R.H. Sarker and M.I.
Hoque
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Dhaka, Dhaka-1000, Bangladesh

The highest percentage of responsive explants towards the regeneration of shoots
was obtained on MS with 2.0 mg/l BAP, 0.2 mg/l NAA and 0.5 mg/l Kn in case of
variety BARI Sarisha-11 and BARI Sarisha-16. For Tori-7, 3.0 mg/l BAP and 0.2
mg/l NAA was best for obtaining maximum number of shoots per explant.
Among three varieties, BARI Sarisha-11 showed best response in terms of shoot
regeneration as well as number of shoot per explant. The days required for
induction of shoots was also recorded to be lowest in BARI Sarisha-11. Best root
induction in BARI Sarisha-11 and BARI Sarisha-16 was achieved on hormone
free MS. After proper hardening the in vitro regenerated plantlets were
successfully transplanted into the soil. On regeneration and hormone free MS
medium some of the in vitro regenerated shoots produced in vitro flowers. The
variety BARI Sarisha-11 was found to be compatible with Agrobacterium strain
LBA4404 containing pBlI121 plasmid. GUS histochemical assay revealed that the
cotyledonary leaf with petiole and hypocotyl explants had positive interaction
with  the Agrobacterium strain. About 73.33% of the explants exhibited
conspicuous GUS positive regions (blue colour). Maximum transformation of
explants was achieved with bacterial suspension having an optical density of 0.8
at 600 nm, 30 min of inocubation period and 72 hrs of cocultivation period.
Selection of transformed shoots was carried out using 30 mg/l kanamycin. In
presence of kanamycin, purple shoots were found to be developed from both
transformed and non-transformed tissues. However, these purple shoots
subsequently become albino and failed to survive during the process of selection.
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In vitro flowering and seed formation from the transgenic
shoots of lentil (Lens culinaris Medik.)

Subroto Kumar Das, M. I. Hoque and R. H. Sarker
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Agrobacterium-mediated genetic transformation experiments were conducted
with two local varieties of lentil (Lens culinaris Medik.) namely, Barimasur-1 (BM-
1) and Barimasur-4 (BM-4) using Agrobacterium tumefaciens strain LBA4404
harboring binary plasmid pBI121 containing GUS and nptll genes. Three
different explants of lentil such as cotyledone attached decapitated embryo,
decapitated embryo and cotyledonary node were used for this purpose. As an
integral part of transformation a series of experiments were also conducted for
the regeneration of in vitro plantlets using these explants. Regeneration of
multiple shoots was achieved via organogenesis from these explants on MS with
0.5 mg/l BAP + 0.5 mg/l Kn + 0.1 mg/l GAs + 5.5 mg/l tyrosine, but such shoots
failed to produce effective root system. To overcome the problem of rooting in
vitro flowering and seed setting experiments were carried out using the in vitro
raised shoots from cotyledonary node and cotyledone attached decapitated
embryo explants. MS and half-strength of MS containing various concentrations
of IAA, IBA and NAA were employed for this purpose. The best response
regarding the development of in vitro flower was obtained on half-strength of MS
containing 20 mg/l IBA, 0.5 mg/l NAA. Transformed shoots were selected using
200 mg/l kanamycin. No transformed shoot was recovered using cotyledonary
node explants while a few of transformed shoots were found to develop from
cotyledone attached decapitated embryo following Agrobacterium infection and
selection. The selected kanamycin resistant shoots developed in vitro flowers
following their subculture on half-strength of MS containing 20 mg/l IBA, 0.5
mg/l NAA and 50 mg/l kanamycin. After 12 - 15 days most of these flowers
produced fertile seeds on the same medium. Seedling obtained from these in
vitro raised seeds was successfully transplanted to soil for the development of
further progenies. The transgenic nature of the fully developed plantlets was
confirmed by histochemical GUS assay and stable integration of GUS gene was
confirmed by PCR analysis. Such expression of GUS gene was observed in
various parts of transformed plantlets. This technique of in vitro flowering and
seed formation can be exploited to develop transformed seeds in lentil since in
vitro root formation appears to be a major constraint in obtaining complete
plantlet under in vitro condition.
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24 Integration of fungal disease resistant gene in lentil (Lens culinaris
Medik.) through Agrobacterium-mediated genetic transformation.

Kishwar Jahan Shethi, Subroto Kumar Das, M.l. Hoque and R.H. Sarker

Plant Breeding & Biotechnology Laboratory, Department of Botany, University of
Dhaka, Dhaka-1000, Bangladesh.

Regeneration of multiple shoots was achieved via direct organogenesis from four
different explants, namely, cotyledonary node, decapitated embryo, decapitated
embryo attached cotyledon and decapitated shoot part of the embryo attached to
single cotyledon disc, explants on MS with 0.5 mg/l BAP + 0.5 mg/l Kn + 0.1 mg/I
GAs + 5.5 mg/l tyrosine. Cotyledonary node explants showed the best result
towards in vitro regeneration. However, the regenerated shoots failed to achieve
effective root system. The best response regarding the development of in vitro
flowering was obtained by culturing regenerated shoots on half strength of MS
containing 20 mg/l IBA, 0.5 mg/l NAA. Transformation experiments were
performed using two strains of Agrobacterium; one was with marker genes (strain
I) and other with antifungal gene (strain Il). Marker strain LBA4404 containing
binary plasmid pBI121 conferring GUS and nptll gene resistant to kanamycin.
Antifungal strain EHAL105 harboring bar gene resistant to phosphinothricin and
chitinase gene. Considering transformation as well as regeneration efficiency
decapitated embryo attached cotyledon was found to be best among all the
explant syudied. In case of strain | and Il an O.D. of 1 (600 nm) with 45 and 10
min, of incubation period, respectively and 3 days of cocultivation were found to
be optimum for transformation. For strain | transformed shoots were selected
using 200 mg/l kanamycin. On the other hand 2.0 mg/l phosphinothricin was
found optimum to select transformed shoots containing fungal resistance genes.
Transformation frequency for strain | and strain Il was 1.06 and 0.49%,
respectively. Genomic DNA was isolated from these transformed lentil shoots for
molecular analysis through PCR analysis. In case of strain | stable integration of
GUS gene was confirmed by PCR analysis. For strain Il, confirmed the
integration of fungal diseases resistant gene within the genomic DNA of
transformed shoots of lentil.
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Development of fungal disease resistant peanut (Arachis

25 : : : .
hypogaea L.) lines through Agrobacterium-mediated genetic
transformation

Tanjina Akhtar Banu, R.H. Sarker and M.l. Hoque

Plant Breeding & Biotechnology Laboratory, Department of Botany, University of
Dhaka, Dhaka-1000, Bangladesh

In vitro regeneration system was developed from immature leaflet and half
embryo explants of two peanut (Arachis hypogaea L.) varieties namely, Dhaka-1,
BARI Badam-8. Maximum explants response and highest number of shoots per
explants was obtained on MS with 5.0 mg/l BAP in case of Dhaka-1 and BARI
badam-8 varieties. However, MS with 5.0 mg/l BAP and 0.5 mg/l Kn showed the
best response towards multiple shoot regeneration in case of half embryo
explants from both varieties. Regenerated shoots were cultured on half-strength
of MS with IBA, NAA and IAA. Best response observed on 1.0 mg/l IBA for all
the varieties. Transformation experiments were conducted with half embryo
explants using Agrobacterium tumefaciens strains, namely LBA4404 pBl121 and
EHAL05 pGlI-pSOUP-VST-N-CHIT. Regeneration medium containing 250 mg/I
kanamycin and 2.5 mg/l phosphinothricin (PPT) found to be effective for
selecting the transformed shoots since kanamycin and PPT resistant genes were
used for transformation experiments. Micrografting was tried in two varieties to
develop healthy transformed plantlets. D-1 showed maximum survival rate. The
transgenic nature of the fully developed plantlets were confirmed through
histochemical GUS assay which transformed with bacterial strain LBA4404 (with
plasmid pBI121).
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. Development of in vitro regeneration system in tomato
(Lycopersicon lycopersicum)

Tanzena Tanny, M. I. Hoque and R. H. Sarker

Plant Breeding and Biotechnology Laboratory, Department of Botany, University of
Dhaka, Dhaka 1000, Bangladesh

Lycopersicon lycopersicum (2n = 2x = 24), is a major vegetable crop with great
economic importance. Attempts were made to develop a regeneration protocol
for locally available BARI tomato varieties, namely BARI tomato-8 and BARI
tomato-14. Different types of explants such as hypocotyl and cotyledonary leaf
were tried on MS with 1.0 mg/l, 2,0 mg/l, 4.0 mg/l BAP, 1 mg/l BAP + 0.05 mg/|
IAA, 1.0 mg/l BAP + 0.1 mg/l IAA, 2.0 mg/l BAP + 0.1 mg/l IAA, 2.0 mg/l BAP +
0.2 mg/l IAA and 1.0 mg/l zeatin + 0.01 mg/l I1AA for regeneration of multiple
shoots. Among these hormonal supplements, best response toward multiple
shoot regeneration in BARI tomato-8 and BARI tomato-14 was observed on MS
supplemented with 1.0mg/l Zeatin + 0.01 mg/l IAA from hypocotyl and 2.0 mg/I
BAP + 0.1 mg/l IAA from cotyledonary leaf. In this case optimum numbers of
elongated healthy shoots/explant ranging from 2 - 4 was obtained. Healthy roots
from excised regenerated shoots were obtained on half-strength of MS with
either 0.2 mg/l IAA or 0.2 mg/l IBA. Moreover, among these two media 0.2 mg/I
IAA produce maximum healthy thick roots and 0.2 mg/l IBA produce healthy
thin roots. Following the developed of roots the in vitro regenerated plantlets
were hardened and successfully acclimatized in soil. Flowering and fruiting was
observed in these regenerated plants.
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Agrobacterium-mediated genetic transformation for local
cultivars of potato (Solanum tuberosum L.) using marker genes

Rita Sarah Borna, M. I. Hoque and R. H. Sarker

Plant Breeding and Biotechnology Laboratory, Department of Botany, University of
Dhaka, Dhaka 1000, Bangladesh

Genetic transformation using nodal and internodal segments from three
economically important potato (Solanum tuberosum L.) varieties, namely Diamant,
Cardinal and Granola was conducted using an Agrobacterium tumefaciens strain
LBA4404 harbouring binary plasmid pBI12 containing the GUS and nptll genes.
Node and internodal segments were used for direct regeneration as well as
regeneration via callus. Best responses were obtained for direct regeneration of
shoots on MS with 4.0 mg/l BAP + 1.0 mg/I IAA, 1.5 mg/l BAP + 0.5 mg/l IAA and
5.0 mg/l BAP + 1.0 mg/l IAA in Diamant, Cardinal and Granola, respectively. In
Diamant spontaneous in vitro microtuberization was obtained from these
proliferated shoots. Further culturing of these in vitro grown green microtubers
regenerated a large number of shoots on MS containing 4.0 mg/l BAP +1.0 mg/I
IAA. By combining the best treatments, this protocol yielded an average
transformation rate of 87% of treared explants. Stable expression of GUS gene
was Vvisualized in the various parts of transformed shoots through histochemical
assay. Genomic DNA was isolated from transformed shoots and stable
integration of the GUS and nptll genes was confirmed by PCR analysis.
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Development of fungal disease resistant chickpea (Cicer
arietinum L. through Agrobacterium-mediated genetic
transformation

Md. Hazrat Ali, R. H. Sarker and M.I. Haque

Plant Breeding & Biotechnology Laboratory, Department of Botany, University of
Dhaka, Dhaka-1000, Bangladesh

The present investigation was aimed at integrating fungal disease resistant gene
in chickpea (Cicer arietinum L.) plants through Agrobacterium-mediated genetic
transformation. As an integral part of Agrobacterium-mediated genetic
transformation different explants, namely decapitated embryo with single
cotyledon disc, decapitated embryo and half embryo decapitated at shoot end
with single cotyledon disc were used to develop a transformation compatible
regeneration system. Regeneration of multiple shoots was achieved via direct
organogenesis from decapitated embryo with single cotyledon disc on double
concentrations of CaCl..2H20 and KNOs with MS containing 0.5 mg/l BAP, 0.5
mg/l Kn and 0.2 mg/l NAA. However, comparatively less in number but healthy
shoot with expanded leaf were observed on MS with 1.0 mg/l Kn. Shoots
regenerated from MS with 1.0 mg/l Kn showed best response towards root
initiation on MS with 0.2 mg/l IBA. Transformation experiments were performed
using two strains of Agrobacterium; one with marker genes and other with
antifungal gene. Marker strain LBA4404 containing binary plasmid pBI121
conferring GUS and nptll gene resistant to kanamycin (denoted as strain I).
Antifungal strain EHA105 harboring bar gene resistant to phosphinothricin (PPT)
and chitinase gene (denoted as strain Il). Considering transformation as well as
regeneration efficiency decapitated embryo was found to be best among all the
explants studied. In case of both the strain an OD of 1.0 (at 600 nm) with 30 and
15 min, of incubation period, respectively and 3 days of cocultivation were found
to be optimum for transformation. For strain | transformed shoots were selected
using 200 mg/l kanamycin.

27



Annual Plant Tissue Culture & Biotechnology Conference 2011
6-7 January, 2012, Ishurdi, Bangladesh

Agrobacterium-mediated genetic transformation and molecular
characterization of peanut (Arachis hypogaea L.) using RAPD
molecular marker

Ummey Honey, R.H. Sarker and M.l. Hoque

Plant Breeding & Biotechnology Laboratory, Department of Botany, University of
Dhaka, Dhaka-1000, Bangladesh

In vitro regeneration system was developed from immature leaflet and half
embryo explants of four peanut (Arachis hypogaea L.) varieties, namely Dhaka-1,
BARI Badam-8, Binachinabadam-2 and Binachinabadam-3. Maximum explants
response and highest number of shoots per explants was obtained on MS with 5
mg/l BAP in case of Dhaka-1 and BARI badam-8. However, MS with 2.5 mg/I
BAP and 0.5 mg/l Kn showed the best response towards multiple shoot
regeneration in case of Binachinabadam-2 and Binachinabadam-3 varieties.
Regenerated shoots were cultured on half-strength of MS with various auxins,
namely IBA, NAA and IAA. Best response observed on 0.5 and 1 mg/l IBA for all
the varieties. Transformation experiments were conducted with half embryo
explants using Agrobacterium tumefaciens strains, namely LBA4404 pBl121 and
EHA105 pGlI-pSOUP-VST-N-CHIT. Selection medium containing 250 mg/I
kanamycin and 2.5 mg/l phosphinothricin (PPT) found to be effective for
selecting the transformed shoots since kanamycin and PPT resistant genes were
used for transformation experiments. Dendrogram or phylogenetic tree prepared
by UPGMA technique in RAPD analysis using a total of nine random primers
revealed significant variation among the in vitro grown plants of the four
corresponding peanut varieties.
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Application of biotechnology for the improvement of
indigenous aromatic rice (Oryza sativa L.) varieties of
Bangladesh

Shinthia Rahman, M. I. Hoque and R.H. Sarker

Plant Breeding & Biotechnology Laboratory, Department of Botany, University of
Dhaka, Dhaka 1000, Bangladesh

Optimum callus induction and complete plant regeneration for five varieties of
local aromatic rice of Bangladesh (Oryza sativa L.) i.e., Kalijira-12, Dakshahi,
Rajbhog, Sorukamini, Premful were attempted. MS with 2, 4-D (0.5, 1.0, 1.5, 2.0,
2.5 mg/l) was used for callus induction from the mature dehusked rice seeds.
Callus derived from 2.0 mg/l 2, 4-D showed the best results for plantlet
regeneration. The induced calluses were inoculated on MS containing different
concentrations of BAP and NAA for shoot induction. Kalijira-12, Dakshahi and
Premful produced highest percentage of shoot on MS with 1.0 mg/I BAP and 1.0
mg/l NAA. While Sorukamini produced maximum shoot on MS medium
containing 0.5 mg/l BAP and 0.5 mg/l NAA and Rajbhog showed the best
response on MS with 2 mg/l BAP, 0.5 mg/l NAA and 1.0 mg/l Kn. The
regenerated shoots produced healthy and efficient roots in hormone free MS. For
the callus to regenerate into a complete plant all varieties took 40 - 45 days.
Developed plantlets were acclimated properly and transplanted in the soil under
natural conditions where maximum plantlets survived and grew successfully
producing fertile seeds.
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31 Molecular identification of bacteria present in the soils of the
Madhupur Sal and the Sunderban mangrove forests of
Bangladesh

Mihir Lal Saha, Mohammad Nurul Islam, Chaman Binta Aziz and
Mohammad Zabed Hossain

Department of Botany, University of Dhaka, Dhaka-1000, Bangladesh

Although soil bacteria are essential components of the biotic community and
play the critical role in functioning of the forest ecosystems the vast majority of
this community still remain unidentified. The present study aimed at identifying
the soil bacterial communities in the Madhupur Sal and the Sunderban
mangrove forests. Soil bacteria were identified through sequencing of PCR-
amplified fragments of bacterial 16S rDNA. The results of the present study
showed that the bacterial communities of the Madhupur Sal forest soils and that
of the Sunderban mangrove forest soils differed in the morphology of the cells.
Data obtained in the study also showed that the bacterial communities of the
Sunderban mangrove forest soils were more diverse than that of the Madhupur
Sal forest soils as was evident by phylogenetic analysis of the 16S rDNA
sequences.

Development of in vitro regeneration system in mung bean
[Vigna radiata (L.) Wilczek)]

Sujay Kumar Bhajan, Mohammad Nurul Islam, M. I. Hoque and
R. H. Sarker

Plant Breeding & Biotechnology Laboratory, Department of Botany, University of
Dhaka, Dhaka 1000, Bangladesh

An efficient in vitro regeneration protocol without the intervention of callus using
cotyledon attached decapitated embryo (CADE) of two locally grown mungbean
[Vigna radiata (L.) Wilczek] varieties, namely BARI mung-6 and BINA mung-5
was developed. MS with 1, 2.2, 4.44, 8.88 and 12 uM of BAP were used for
regeneration of multiple shoots. Best response toward multiple shoot
regeneration in BARI mung-6 and BINA mung-5 was observed on MS with 4.44
pM BAP. Moreover, BARI mung-6 produced the higher number of shoots
(87.5%) than that of BINA mung-5 (84.48%). Maximum number of elongated
healthy roots from excised regenerated shoots were obtained on half-strength of
MS with 2.46 uM IBA. Following the developed of roots the in vitro regenerated
plantlets were hardened and successfully acclimatized in soil.
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Tissue culture and molecular marker assisted approaches to
sugarcane and ancillary crop development in Bangladesh

M. A. Hossain, N. Islam, A.K. Ghose, M.A.S. Jiku and T.M.M.
Hasan

Bangladesh Sugarcane Research Institute, Ishurdi-6620, Pabna, Bangladesh

Tissue culture for variety development through somaclonal technique, rapid
multiplication of elite varieties; genetic fingerprinting using molecular markers
for identification, documentation and characterization of varieties or germplasms
of sugarcane and ancillary sweetening crops are being practiced. Selected non-
flowering, salt and drought tolerant somaclones of sugarcane are being tested
under the field conditions. Four somaclones of sugarcane are supplied for
Preliminary Yield Trial (PYT) and follow-up evaluation of formal sugarcane
variety release procedures. Rapid micropropagation protocol of sugarcane, and
Stevia, an elite sweetening medicinal herb have been optimized. Easy and
efficient method of quality DNA isolation using simple equipment without
liquid nitrogen for DNA fingerprinting has been developed. DNA fingerprinting
of all released varieties of sugarcane including 12 germplasms and 5 chewing
varieties have been completed using SSR markers. DNA fingerprinting of Stevia
has also been completed using RAPD markers. Genetic diversity and relationship
of sugarcane varieties taken from three breeding programme such as,
Bangladesh, Thailand and Indonesia have been analyzed and given the direction
of foreign germplasms utilization for variety development. Results indicated the
possibilities of tissue culture and molecular assisted breeding for sugarcane as
well as ancillary sweetening crops development in Bangladesh.
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Isolation and cloning of mungben [Vigna radiata (L.) Wilczek]
34  of mung
yellow mosaic virus (MYMYV) coat protein gene

Sonia Khan Sony, Mohammad Nurul Islam, M.I. Hoque and R.H.
Sarker

Department of Botany, University of Dhaka, Dhaka-1000, Bangladesh

Mungben yellow mosaic virus (MYMV), a member of genus Begomovirus causes
major yield loss of mungbean. Development of biotic stress tolerant/resistant
varieties using an antiviral sterategy is constantly felt. Therefore, the molecular
cloning of (MYMV) coat protein (CP) gene in pBI121 in an anti-sense orientation
(asCP/pBI121) was attempted. Yellow mosaic symptomatic samples were
identified through PCR using conserved region primers designed after alignment
of the available CP sequences in NCBI data base. Sequence analysis of the coat
protein gene of PCR positive samples showed 95% similarities with MYMV-
Bangladesh strain. PCR positive samples were further subjected to rolling circle
amplification (RCA) for full length genome amplifications using the TempliPhi
100 Amplification kit (Amersham Biosciences, USA). The RCA products were
digested with BamHI enzyme and a band of ~2.7 kb size was observed in agarose
gel and purified for cloning into a suitable vector (pBSK-). In the cloning step
positive clones (white colonies) were selected based on blue white color of the
colonies. Further studies will be carried out through sequencing and other
molecular analysis.
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A Dbiotechnological strategy to improve indigenous potato
cultivars of Bangladesh with enhanced starch content

Mohammad Mahbube Alam

Plant Breeding and Gene Engineering Laboratory, Department of Botany, Rajshahi
University, Rajshahi-6205, Bangladesh

Present study was under taken with a view to improving the yield potential of
indigenous (local) potato varieties (IPVs). Six IPVs viz., Lal Shill, Patnai, Shill
Bilati, Lal Pakri, Sada Gutti and Challisha were selected as experimental
materials. These IPVs are popular among the potato growers of the northern part
of Bangladesh because of their high value due to high culinary quality and
storability. However, tuber yield of these IPVs substantially decreased. They are
severly infected with different viral diseases. In the present study three in vitro
techniques viz., (i) heat treatment followed by meristem culture for the
development of virus free planting materials; (ii) induction of microtuber for
rapid production of virus free planting materials and (iii) induction and
evaluation of somaclonal variation were employed for the varietal improvement
of the selected IPVs. For the development of virus free planting materials, shoot
tip explants of five weeks old tuber grown shoots of six IPVs were cultured on to
MSo agar medium and incubated in an incubator. The meristems were isolated
from the shoot tips of in vitro grown plantlets. Individual meristem derived
plantlets were carefully multiplied by node cutting and analyzed for potato virus
X(PVX), Y(PVY) and potato leaf roll virus (PLRV) through ELISA. The aim of
next part of the present investigation was to establish a standardized protocol
for large scale in vitro propagation of virus free planting materials through in
vitro tuberization for four IPVs (Lal Shill, Patnai, Shill Bilati and Lal Pakri).The
third part of this study was carried with a view to optimizing culture media
formulation for callus induction and subsequent plant regeneration in four IPVs.
Plants regenerated through callus culture displayed pronounced somaclonal
variations. Some of the somaclones showed promisingly higher amount of tuber
yield per plant with enhanced starch content in the tuber. This variation may be
useful for varietal improvement of these IPVs, but further study is needed.
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Molecurar assesment of genetic diversity by RAPD analysis in
mungbean [Vigna radiata (L.) Wilczek ]

Sonia Khan Sony, Md. Ahsan Habib, Mohammad Nurul Islam,
M.I1. Hoque and R.H. Sarker

Department of Botany, University of Dhaka, Dhaka-1000, Bangladesh

Genetic variability by RAPD analysis offered a rapid and reliable method for the
estimation of variability among different varieties which could be utilized by the
breeders for further improvement of Mungbean genotypes. The assessment of
genetic diversity and the relationship in molecular level among 13 mungbean
varieties, namely BARI-1, BARI-2, BARI-3, BARI-4, BARI-5 and BARI-6, BINA-1,
BINA-2, BINA-4, BINA-5, BINA-6, BINA-7, BINA-8 were subjeced to random
amplified polymorphic DNA (RAPD). PCR with 10 arbitrary decamer
oligonucleotide primers applied to the 13 varieties producing a total of 74
different marker bands with an average of 7.4 bands per primer of which 74
(100% ) were polymorphic. The polymorphic band of the amplified DNA ranges
from 250 to 5000 bp. A total of 10 unique bands were found. The cluster analysis
was carried out based on RAPD bands were constructed as a dendogram or
phylogenetic tree to find out the relatedness among 13 mungbean varieties. This
dendogram displayed the distance variance between the varieties ranging from 5
- 31 map units. The dendogram resolved all the accessions into two major
clusters based on unweighted pair group methods for arithmetic mean
(UPGMA). The variety BARI-6 occupied a unique position and was most diverse
from rest of the genotypes. Thus this study indicated that the RAPD profiles
provide an easy and simple technique for genetic diversity assessment of
mungbean varieties.
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Unique waxy alleles and phenotype in Bangladeshi glutinous
rice accessions

Rokeya Begum?, Saima Shahid?, Jesmin JesminZ and Zeba I. Seraj*

1Department of Biochemistry and Molecular Biology, University of Dhaka, Dhaka 1000,
Bangladesh

2Department of Genetic Engineering and Biotechnology, University of Dhaka, Dhaka
1000, Bangladesh. <zebai@univdhaka.edu>

Bangladesh is known as a region of high rice diversity. Most rice varieties of
Bangladesh are Indica and non glutinous. However, glutinous rice also exists, for
example, Beruin varieties. The North East region of Sylhet in Bangladesh, a
particularly well-known hot spot of rice diversity, is home to many glutinous or
Beruin rice. Low amylose content (AC) is reportedly responsible for the
glutinous phenotype, whereas nonglutinous (NG) genotypes have high AC.
Amylose in the rice grain is synthesized by the granule-bound starch synthase |
(GBSSI), the gene product of the Waxy (Wx) locus on chromosome 6.Various
reported mutations in this gene (referred to as Waxy) have earlier been shown to
be responsible for variable AC. Out of these mutations, the 5' splice site G-T
mutation in intron 1 (Inl) has been traced as the origin of the glutinous
phenotype and differentiates between low AC and intermediate/high AC rice.
Bangladeshi rice accessions have not yet been characterized for their amylose
content or their Waxy genotype, which would provide information on their
evolution with reported patterns in rice accessions world-wide. Therefore the 2.7
kb regulatory sequenceof the Waxy gene of 22 Bangladeshi (BD) rice accessions
were sequenced along with some exons and introns. While most BD NG
accessions were homologous to reported ones, at least three Beruin varieties with
low amylose turned out not to possess the Inl splice site mutation. Moreover
most of SNPs in the latter matched with those of NG accessions. Unique
mutations found at promoter sequences of one of these accessions and an intron
10 SNP in the other two could be the cause of the waxy phenotype in these
glutinous accessions. Inexplicably, two accessions which were locally named
‘Beruin’ had high amylose, no Inl splice site mutation and shared high
homology with NG genotypes. Semi-quantitative RT-PCR confirmed the
presence/absence of the intron 1 depending on whether the splice site mutation
was present.
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Callus Induction and Plant Regeneration of Potato (Solanum
tuberosum L.)

M Rezaul Karim, Rehena Khatun, Tanziman Ara, Hafizur
Rahman, Aminul Hoque , Rafiul Islam and Monzur Hossain

Plant Breeding and Gene Engineering Laboratory, Department of Botany, University
of Rajshahi, Rajshahi -6205, Bangladesh

The present study was conducted to develop an effective protocol for massive
callus induction and plant regeneration of potato. To achieve the objectives of
this study, the internodal, leaf and tuber segments of 6 potato cultivars viz. All
blue, all red, aesterix , diamant , japanese red and indurkani were cultured on
semi-solid MS medium supplemented with different concentrations of NAA,
2,4-D alone and 2,4-D in combination with kinetin or NAA in combination with
BAP for callus induction. MS medium was also containing 30 g/l sucrose and 6.5
g/l agar. After inoculation, the cultures were incubated in dark condition for
callus induction at 25 + 2°C .After 5 weeks of incubation | was observed the
highest 90% internodal explants of All Red induced to develop callus in medium
containing 3.0 mg/l NAA + 2.5 mg/l BAP. Of all cultivars the callusing response
of internodal and leaf explants was the best in 3.0 mg/l NAA + 2.5 mg/l BAP
containing MS media. MS medium supplemented with different concentrations
of Kn + NAA, BAP + NAA, BAP + GAs, TDZ and BAP were employed for shoot
regeneration from calli. MS medium containing 1.0 mg/l BAP + 0.1 mg/l GAs was
the best for maximum shoot regeneration from the internodes and leaves
derived calli in most of the cultivars. The regenerated shoots were rooted in
MSo medium and successfully transplanted to the field.
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Rice as a delivery system for recombinant proteins: engineering
of constructs for tuberculosis and cholera vaccines

S. Zaman, K. Khan, J. Rahman, F. Qadri, C. Fernandez and Z.1.
Seraj*

Plant Biotechnology Laboratory, Department of Biochemistry and Molecular Biology,
University of Dhaka, Bangladesh. <zebai@univdhaka.edu>

Rice-based vaccines offer a number of advantages over traditional vaccines: they
eliminate high-cost purification processes, exhibit long-term stability at room
temperature, reduce the risk of disease caused by killed/attenuated organisms
and are resistant to gastrointestinal enzymatic degradation. A successful
evaluation of rice-based fusion antigens will offer a novel, practical and cost-
effective strategy for immunizing large populations against infectious diseases,
particularly in developing countries where access to traditional vaccines is often
limited. We aim to develop a novel oral delivery system for tuberculosis (TB) and
cholera vaccines — similar in that they both target different mucosal surfaces —
based on the accumulation of recombinant antigenic proteins in rice seeds. Due
to their reported immunoprotective properties, the B subunit of the major
mycobacterial secretory protein antigen 85 (Ag85B) and the P4 epitope of the
toxin co-regulated pilus antigen (TcpA-P4) were selected as targets for
vaccination against TB and cholera, respectively. To further assist the mucosal
delivery of vaccines, Ag85B and TcpA-P4 were fused to the non-toxic B subunit
of the V. cholera-derived cholera toxin (CTB). In order to delimit protein
expression to the seeds only, a 2.4 kb sequence of the endosperm-specific glutelin
promoter GluB-1 was amplified from rice genomic DNA and directionally cloned
into the binary vector pCAMBIA 1305.1. Following this, plant-codon-optimized
recombinant gene sequences were commercially synthesized and inserted
downstream of the GIluBl promoter to generate three new clones: 1)
pCAMBIA_GIluB1l CTB-Ag85B, 2) pCAMBIA _GluBl CTB-TcpA-P4 and 3)
pCAMBIA_GluB1 CTB. The identity of each clone was verified via PCR,
restriction digestion and DNA sequencing, and the constructs electroporated
individually into Agrobacterium tumefaciens strain LBA4404. Transgenic rice
plants were generated using Agrobacterium-mediated transformation protocols.
We are currently assessing PCR-positive plants carrying the recombinant
sequences for protein expression, after which immunological studies will be
initiated. In this manner, we hope to improve current vaccination strategies
against Mycobacterium tuberculosis and Vibrio cholera infection.
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Micropropagation and field evaluation of seven strawberry
genotypes suitable for Bangladesh condition

T. Ara, R. Karim, M. R.Karim, R. Islam, A. Hoque! and M. Hossain

Plant Breeding and Gene Engineering Lab., Department of Botany, University of
Rajshahi, Rajshahi-6205, Bangladesh.

1Department of Agronomy and Agricultural Extension, University of Rajshahi,
Rajshahi-6205, Bangladesh.

Strawberry (Fragaria x ananassa Duch.) is one of the important and popular fruits
in the temperate countries of the world due to its fragrance, taste and nutritional
properties. Due to its popularity and increasing demand in Bangladesh, an
experiment was conducted to establish a rapid in vitro clonal propagation of
seven strawberry genotypes and their field evaluation under Bangladesh
condition. Runner tips of seven strawberry genotypes viz. JP-1, JP-2, JP-3,
Camarosa, Sweet charley, Giant mountain and Festival were cultured in vitro for
multiple shoot proliferation and root induction. Proliferation of runner tips was
obtained on MS basal medium containing three different concentrations (1.0, 1.5,
2.0 mg/l) of BA with 0.5 mg/l KIN or GAs. The best shoot proliferation was
obtained from cultures grown on medium supplemented with 1.5 mg/l BA with
0.5 mg/l Kn. Microcuttings were rooted on half strength MS medium with 0.5-1.5
mg/l IBA or IAA. Maximum rooting (90-98%) with 9-12 roots/ cultures was
achieved at 1.0 mg/l IBA. The plantlets, thus developed were hardened and
successfully stablished in soil. JP-1 was found to be the most responsive
genotype followed by JP-2 and JP-3.
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4 Micropropagation of an F1 hybrid watermelon (Citrullus
lanatus) from shoot tip of field grown plants

Mst. Marufa Khatun, M.S. Hossain, M.A. Islam, B. Sikdar and M.
Khalekuzzaman

Professor Joarder DNA and Chromosome Research Lab, Department of Genetic
Engineering and Biotechnology, University of Rajshahi, Rajshahi 6205, Bangladesh.
<kzaman63gmail.com>

Micropropagation of watermelon have great potential for fixing hybrid vigor as
well as for maintaining polyploid parental lines for later use in hybrid seed
production in watermelon. We report here a protocol for micropropagation of an
elite F1 hybrid watermelon cultivar using shoot tip of field grown plants.
Maximum frequency (73%) of shoot tip showed growth response in MS medium
supplemented with 5 mg/1 BA and 0.1 mg/1 IAA. The cultures upon transfer to
cytokinin enriched medium produced multiple shoots and 2.0 mg/1 BA was
found to be optimum in this respect. Addition of GAs in multiplication medium
resulted in better growth of shoots. Rooting rate was 100% when shoots from
second subculture were cultured in medium with 1.0 mg/1 IBA and the shoots
were more prone to rooting by increasing subcultures. About 72% of the
regenerated plantlets acclimatized successfully and survived in the soil
condition.
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BANGLADESH SUGARCANE RESEARCH INSTITUTE (BSRI)
ISHURDI, PABNA, BANGLADESH

Bangladesh Sugarcane Research Institute (BSRI) is one of the oldest research
institutes of Bangladesh conducting research on sugarcane - the raw material for
sugar, gur and cane juice. Recently, new dimension is added in its research by
adding other sweetener crops such as sugar beet, date palm, palmyra palm,
golpata and stevia.

For time the institute started with the establishment of Sugarcane Seedling
Testing Laboratory at Monipuri farm Dhaka in 1933. The Ministry of Agriculture
of the erstwhile Government of East Pakistan established the Sugarcane Research
Station (SRS) at the present site of Ishurdi, Pabna in 1951. After the
independence, SRS was handed over to the Bangladesh Sugar Mills Corporation
(BSMC presently BSFIC) under the Ministry of Industry in 1973. Realising the
importance of the Sugar Industry in the country, the ECNEC approved the
Sugarcane Research Institute (SRI) scheme during the First Five-Year-Plan.
During Second Five-Year-Plan (1980 - 85), Bangladesh Sugar and Food Industries
Corporation submitted a scheme for Staff Training Center (STC) at Ishurdi and
Thakurgaon. ECNEC approved a revised scheme merging SRl and STC and
renamed as Sugarcane Research and Training Institute (SRTI) during 1980-81. As
a follow-up of a cabinet decision taken in April, 1987, Government transferred
SRTI from BSFIC (Ministry of Industry) to the Ministry of Agriculture to upgrade
it as a National Institute. In 1996, the Honourable President of the People's
Republic of Bangladesh promalgated the BSRI Ordinance (Ordinance No. 23, of
18th June, 1996). Through this Ordinance, the Government terminated
"Sugarcane Research and Training Institute” and established an autonomous
national institute named "Bangladesh Sugarcane Research Institute" with a
broader mandate to conduct research on sugarcane and other ancillary sugar
crops all over the country. Following the Ordinance, the BSRI Act (the Act No. 11
of 1996, 17 August, 1996) was passed by the Parliament on 17 August, 1996. This
Act was partly amended [BSRI (amendment) Act, 21 September, 2002] to give the
institute a common management structure similar to that of the other Institutes
under the National Agricultural Research System (NARS).

BSRI is proud to serve the nation attaining self-reliance in the sugar and gur
sector with its limited resource and manpower. Two basic functions are
performed by this institute: (a) Development of sugarcane varieties as well as
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improved production technologies and (b) dissemination of varieties and
technologies to the farming community. BSRI consists of 12 major divisions:

Breeding Division

Agronomy & Farming System Division
Physiology & Sugar Chemistry Division
Soils & Nutrition Division

Pathology Division

Entomology Division

Agricultural Economics Division
Agricultural Engineering Division

© © N o gk~ wDdPE

Training & Technology Transfer Division
10. On-Farm Research Division

11. Biotechnology Division

12. Planning & Development Division.

There are two Regional Sugarcane Research Stations (RSRS) located at
Madarganj, Thakurgaon and Joydevpur, Gazipur and one Quarantine Station at
Joydevpur, Gazipur. It has also seven sub-stations located at Joypurhat, Rajshahi,
Jamalpur, Chuadanga, Rahmatpur (Barishal), Chunarughat (Hobiganj) and
Serajgan.

Major achievements of BSRI

Development of improved sugarcane varieties: BSRI has developed and released
40 high yielding, higher content sugar varieties which are being cultivated in
99% areas of mills zone and about 60% of non-mill zone. Varieties are
categorized as early, medium, and late maturing; drought, flood, salinity stress
tolerant; good for gur, ratoon, chewing and juice purpose use.

Spaced transplanting (STP) technology: This technology makes sugarcane
farming more profitable, saves 60% seed cane, ensures high population, uniform
crop stand, higher stalk weight, increases seed multiplication ratio (1 : 30) over
conventional method, increases 50 - 80% yield with economic benefit and
generates rural employments.

Sugarcane based multiple cropping: Sugarcane is a long duration and wide
spaced crop, so the subsistence farmers cannot wait for a long time to get return
from a single crop. To solve this problem, BSRI recommended mature
intercropping technologies with full packages of sequential cropping and
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intercropping with sugarcane for economic benefit which ensures positive
impact on food securities to farmers as well as the nation.

Agronomic management practices of sugarcane: Land selection and preparation,
selection of planting materials, planting and transplanting time, planting
method, optimum inter-rows and inter-plant spacing, optimum population,
impact of input use, irrigation, weed management, earthing-up and tying for
higher yield, harvesting technique etc. have been recommended.

Ratoon management technology: This package of technologies ensures 25 - 30%
higher yield and 0.5 - 1.0 unit higher sucrose recovery in ratoon cane.

Fertilizer recommendation: Recommended and updated fertilizer doses and
management practices for sugarcane, ratoon cane and its intercrops for 12 AEZs
where sugarcane is cultivated.

Sugarcane disease management: Forty sugarcane diseases have been identified
of which 10 are major and harmful. Control measures against all major diseases
have been recommended.

Sugarcane pest management: Seventy sugarcane insects and mite pests have
been identified of which 10 are major. Control measures against all insect pests
have been recommended.

Farm implements: BSRI has developed a good number of agricultural
machineries and implements for sugarcane cultivation including improved
power crusher and bud chip cutting machines.
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Fig. Microsatellite marker polymorphism of 30 sugarcane varieties.
Biotechnological Research of BSRI
Biotechnological research activities of BSRI started establishing its own
laboratory in 1997. The biotechnology laboratory of BSRI in eventually
established as Biotechnology Division on 27 February, 2011. Since 1997 to date
protocol development and optimization for micropropagation of sugarcane and

42



Annual Plant Tissue Culture & Biotechnology Conference 2011
6-7 January, 2012, Ishurdi, Bangladesh

stevia, somaclonal technique for sugarcane variety development, genetic
transformation for stress tolerant variety development are achieved. Molecular
markers technique for Marker Assisted Selection (MAS) of sugarcane varieties is
in progress to a great extent. To gear-up biotechnological research activities
“Biotechnological Research Strengthening Project” of Bangladesh Sugarcane
Research Institute under the Ministry of Agriculture is being running smoothly
for sugarcane and ancillary sweetening crops development in Bangladesh.

Research activities

Studies with regeneration and micropropagation protocols development of
sugarcane and stevia using leaf segments via callus, shoot tip and meristem
culture.

Working onto develop improved varieties of sugarcane for sugar, gur and
chewing using biotechnological tools such as DNA Fingerprinting,
Molecular Marker Assisted Selection (MAS) and Quantitative Trait Loci
(QTLs) determination.

Genetic transformation for development of stress (salt and drought) tolerant
transgenic sugarcane.

Trying to develop protocols for regeneration and micropropagation of date
palm, palmyra palm, palm leaves (Gol pata) and sugar beet.

Research achievements

Protocol of plant regeneration using leaf segments via callus culture for
sugarcane somaclones development has been developed and optimized.
Callus derived somaclones are being tested in the field conditions.

Protocol of microropropagation using shoot leaf segments, tip and meristem
for high quality setts (HQS) production and rapid multiplication of
sugarcane has been optimized. Yield performances of micropropagated
plants are being evaluated in the field conditions.

Tissue culture techniques for development of salt and drought tolerant
sugarcane has been optimized. Somaclones developed from salt and drought
tolerant callus are being tested in the field condtions.

Protocols for development and rapid multiplication via callus and shoot tip
culture of stevia - an elite sweetening herb have been developed. Developed
stevia plants cultivated in the field and stevia tea developed from harvested
leaves.
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Protocols for mushroom tissue culture without Lamiar-flow-hood with and
without aseptic box and production using sugarcane bagasse have been
optimized.

DNA fingerprinting of all released sugarcane varieties and five chewing
varieties have been completed. Fingerprinting of all germplasms has to be
completed to generate data for genetic linkage mapping, quantitative trait
loci (QTLs) determination and molecular marker assisted selection (MAS) of
sugarcane.

Genetic position of sugarcane breeding programme of Bangladesh with
Philippines, Indonesia, Thailand and Malaysia has been determined.
Developed transgenic sugarcane (salt and drought tolerant) using
Agrobacterium-mediated method is being maintained under in Vvitro
conditions in the laboratory.

Academic activities

Five Ph. D. research students (including 3 University teachers) have carried
out their theses at BSRI Biotechnology Division. So far one Ph. D. and 24 Post
graduate students have successfully completed their research.

Future thrust

Development of marker assisted selection (MAS) for sugarcane.
QTL determination for sugarcane improvement.

Gene construction for the development of new sugarcane varieties.
Genome analysis of our sugarcane varieties for specific use.

Present manpower (Scientists)

Dr. Md. Amzad Hossain, CSO and Head of the Division
Kuasha Mahmud, Senior Scientific Officer

Nadira Islam, Scientific Officer

Asish Kumar Ghose, Scientific Officer

Md. Abu Sayem Jiku, Scientific Officer

T. M. Mahfuj Hasan, Scientific Officer
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