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PREFACE

The need of working biotechnological protocols is must for
research workers, graduate and post graduate students of plant
biotechnology. The present manual is an attempt in this direction
to meet these requirements. The manual covers all aspects of
plant molecular biology like molecular marker techniques,
functional genomics, recombinant DNA technology and
transgenics. In this manual all the working protocols are
provided with their underlying basic principles that can be easily
followed by researchers and students.

In this manual, the basic microbiological techniques for
isolation of single bacterial colony to quantification by streak
plate and turbidimetric has been described in the first three
experiments. The next experiments mainly deals with molecular
marker techniques beginning with genomic DNA isolation and
quantification followed by various PCR and restriction digestion
based techniques like random amplified polymorphic DNA
(RAPD), simple sequence repeats (SSRs) and amplified fragment
length polymorphism (AFLP) and finally scoring and
interpretation of the molecular data for diversity studies. We
then moved towards recent genomics approaches for
construction of expression libraries right from isolation and
quantification of total RNA from leaf tissues to construction of
cDNA libraries. The next set of experiments deals with basics
of recombinant DNA technology (rDNA) like cloning,
transformation and characterization of recombinant clones from
E.coli. The basic and applied aspects of plant tissue culture
beginning with preparation of stock solutions and their storage,
culture and maintenance of Agrobacterium strains, direct and
indirect methods of gene transfer in pulses and quick
histochemical analysis are dealt with in next few experiments.
Finally, valuable resources in bioinformatics available for
various applications are also being highlighted. We have also
provided readymade recipes of commonly used buffers and
solutions to be used in the various experiments.  For quick
reference of the readers, a comprehensive glossary covering all
the topics are provided at the end of the manual.  Over all these
protocols can be used in isolation and characterization of novel

genes, germplasm characterization, mapping of important biotic
and abiotic stress resistance genes and direct and indirect genes
transfer methods in developing transgenic plants. Though we
have used pulses as experimental material throughout the
experiments, we hope these protocols will work equally well
for other plant species.

We wish to thank many people who have made efforts in
bringing out this manual in a lucid format. Special thanks to all
our students and staffs for their valuable inputs at different
stages of preparation of this manual. We hope that these
protocols will make considerable impact among working
research community, and help our fellow teachers design courses
that inspire the new generation of students to enter into the
arena of plant biotechnology.

AUTHORS
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ABOUT THE BOOK

Plant Biotechnology has emerged as one of the most
important adjunct to conventional crop improvement
programmes. However, advanced techniques to both study and
manipulate plants have existed only for a few decades. Our
manual “Techniques in Plant Biotechnology” has been
presented in a manner that will allow even a novice reader
appreciate and understand the theory and practice of
biotechnology, starting with basic principles and ending with
advanced protocols and techniques. Various chapters in this
manual include information pertaining to DNA marker types
and their development, marker assisted selection, linkage
mapping, gene tagging, recombinant DNA techniques, basic
microbiological manipulations, cDNA library construction,
transgenesis, tissue culture, primer design, phylogenetic
inference etc.

We hope that following these working protocols and
understanding the theoretical bases behind them will benefit
your research.

Happy Experimenting !
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Isolation of Single Colonies of Bacteria by Streak Plate ...

1
ISOLATION OF SINGLE CCOLONIES

OF BACTERIA BY STREAK PLATE
TECHNIQUE

Objective

The streak plate technique is a rapid qualitative isolation
method for bacterial isolation. The techniques commonly used
for isolation of discrete colonies require that the number of
organisms in the inoculums be reduced. It is essentially a dilution
technique that involves spreading a loopful of culture over the
surface of an agar plate. The resulting dilution of the population
size ensures that, following inoculation, individual cells will be
sufficiently far apart on the surface of the agar medium to effect
a separation of the different species present. Although many
type of procedures are performed, the four ways or quadrant
streak is mostly done.

Materials required

Bacterial culture

Sterile petridish with appropriate bacterial media

Inoculating loop (usually nichrome, a nickel-chromium
alloy)

Bunsen burner

Marking pen

Incubator

Instructions

1. Label the sterile nutrient agar plate with the source of
the culture and your initials.

9 10
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Techniques in Plant Biotechnology Isolation of Single Colonies of Bacteria by Streak Plate ...

2. Sterilize the loop.

3. Using appropriate aseptic technique, remove a loopful
of broth from the culture tube.

4. Lift the agar plate from the lid and streak about half of
the plate. The loop should be parallel to the agar surface
to prevent digging into or gouging the agar.

5. Cover the plate with the lid. Sterilize the loop. Lift the
agar plate and make one streak into the inoculated
portion of the plate. Finish by streaking about one fourth
of the uninoculated plate.

6. Cover the plate with the lid. Sterilize the loop. Lift the
agar plate and make one streak into the second
inoculated portion of the plate. Finish by streaking the
remaining one-fourth of the uninoculated plate.

7. Be sure to flame your loop between each quadrant.

8. Place the plate in a 37° C in an incubator for 24-48 hours.

Precautions

1. Samples suspected of containing pathogenic or infectious
microbial cultures should be used with caution and any
necessary protective wear (i.e. gloves, masks) should be
used.

2. Keep Bunsen burner away so as to prevent flammable
objects from crossing the flame while working. When
working with a Bunsen burner be aware of hot objects.

11 12
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2
ESTIMATING THE NUMBER OF CELLS

ON A SOLID SURFACE BY SPREAD
PLATE TECHNIQUE

Objective

The spread plate dilution procedure is used in order to
determine the concentration of living organisms within a sample
of liquid. In this technique, the number of bacteria per unit
volume of sample is reduced by serial dilution before the sample
is spread on the surface of an agar plate. The dilution scheme
in this procedure is utilized to prepare several agar plates
containing increased dilutions of the original sample. In the
end, the number of colonies will be counted on each plate and
used to determine the number of viable organisms in the original
sample. The basis of obtaining isolated colonies with this
technique is the reduction in the number of bacteria per unit
volume in the inoculum by dilution.

Materials required

Plates of media

Pipette and tips

Glass or plastic spreader

Ethanol

Glass Petri dish

Instructions

1. Prepare serial dilutions of the broth culture. Be sure to
mix the broth tubes before each serial transfer. Transfer
0.1 ml of the final three dilutions (10-6, 10-7 and 10-8) to
each of three nutrient agar plates and label the plates.

2. Position the beaker of alcohol containing the glass
spreader away from the flame. Remove the spreader and
very carefully pass it over the flame just once. This will
ignite excess alcohol on the spreader and effectively
sterilize it. Do not overheat the spreader.

3. Spread the 0.1 ml inoculum evenly over the entire
surface of one of the nutrient agar plates until the
medium no longer appears moist. Return the spreader
to the alcohol.

4. Repeat the flaming and spreading for each of the
remaining two plates.

5. Invert the plates and incubate in an incubator. See
bacteria in 24-48 hours.

6. Count the number of bacteria colonies that appear on
each of the plates that has between 30 and 200 colonies.
Any plate which has more than 200 colonies is designated
as “too many to count” (TMTC). Plates with fewer than
30 colonies do not have enough individuals to be
statistically acceptable.

7. To compute the estimated number of bacteria on the
surface that you tested, use the following formula:

B = N / D

B= Number of bacteria

N= Number of colonies counted on a plate

D = Dilution factor (either 1, 10 or 100)

Techniques in Plant Biotechnology12 13
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Precautions

1. Aseptic technique should be maintained throughout this
procedure in order to prevent contamination of samples.

2. Do not allow sterile pipettes or other sterile objects to
touch your hands, table tops, or other non-sterile objects
in order to prevent contamination.
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