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Preparation Methods of microscopic samples and their applications

Preparation of microscopic samples of different plants depend on plant sizes and
complexity of their structures. There are several methods, including:

1 - Squash Method

2 - Smear Method

3 - Whole Mount

4 - Maceration Method S

5 - Sectioning Method .
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Quiz:
Mention the types of Preparation Methods of
microscopic samples?
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1- Squash Method
In some cases, a researcher needs to study the internal structures of botanical samples that
are not shown by sections. Squash Method shows the internal structures of the samples and

their relations.
This method used to study the spores that exist within the Sporangia, or study the phases of
meiosis occurring within the Pollen Mother Cells in the anther to form pollens or to study the

phases of Mitosis in stems and roots tips.

Squash Method summarized as follow:

1 - Place a sample on the center of a clean slide and covered by the cover slide.
2 - Press the cover slide to release the components

3 - and examine under a microscope.

4 - Pressure on the cover slide equal to avoid breaking it.
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Mitosis:

Preparation of Mitosis division in order to study the different
phases using a light microscope. Plant root tips are the best
specimens to illustrate these phases. It was found that the
roots of the plant Allium cepa (onions ) are one of the best
plant roots, especially when the study to be for who has no
experience in the preparation of plant samples.

There are several Methods to prepare microscopic slides for
phases Mitosis division, but our study here will be limited to
the most important and most common, namely:

1 - Feulgen Method =
2 - Acetocarmine Staining Method 1 =
3 - Colchicine Method

4 - The Karyotype
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http://www.nuffieldfoundation.org/sites/d
efault/files/PB_investigating-mitosis-in-
allium-root-tip-squash-slide-b-zoomed-
metaphase-500.jpg
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1 - Feulgen Method:
1 - Feulgen Method was discovered by Feulgen in 1924, a technical
study of chromosomes or DNA and summarize in the following
steps:

(A) Root Germination (onion roots)

(B) Killing and Fixation: by Carnoy's fluid.

(C) Hydrolysis: the transfer of the roots to the test tube
containing hydrochloric acid N HCI. Then placed in an oven or a
water bath at 60 °C for 12 minutes.
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(D) Staining: add Basic Fuchsine Stain

(E) Squashing: A clean glass slide is taken and
then placed in the middle, a small drop of
45% acetic acid, a single stained root is
transferred and dissected by forceps, squash
it well and place cover slide and press on the
cover so that the components of the root
spread.

Phases of Mitosis division
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2 - Acetocarmine Staining Method I N
The use of this technique by Belling (1926) for the study of T e . - @ 9;‘?:
chromosomes in each of Mitosis stages, he observed while % - e
working to use the Iron-Acetocarmine or Ferric acetate or - &
iron resulting from the use of the rusty needle, was 9 . . Q ? %
enough to stain chromosomes than other components of | 'ﬁ' .
the cytoplasm. Belling also noted that heating the slide, < 3. & 1
including tissues reduces pigmentation of cytoplasm. f o, O
Orcien stain can be used to stain instead of Acetocarmine ¥ o0 9N 4
and Propionic acid instead of acetic acid, which gives good P o - '
results with Acetocarmine ‘ @ ® 2
> |
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Light micrograph of onion (Allium ceba) root tip cells stained
with acetocarmine to show nuclei and chromosomes. The field
includes cells in interphase, prophase, metaphase, and late
telophase
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3 - Colchicine Method:

The purpose of the use of colchicine in the preparation of
chromosomes is getting a lot of cells in the equatorial
Metaphase as much as possible, because the
chromosomes at this stage of the division has become the
fully helical short and thick. Colchicine breaking the
Spindle fibers in the Mitosis or prevent the
chromosomes to clustered in the center of the cell during
Metaphase, so this case is called Arrested Metaphase and
hang the occurrence of Anaphase. chromosomes do not
separate components to chromatids.

can be isolated for kaChromosomes
align at the metaphase plate. 2. Cells
can be arrested by microtubule
inhibitors (e.g., colchicine). 3. Cells

ryotype ...

:Colchicine Method sl sl 48, b 3

G sl o Jaall s clduall dad 8 il oS Bala aladiul (e g2 Al g
U jal) ol A cilbiaall oY (oY) ja8 Metaphase () siad) Jshll & LAY
AU Gl 98U () LaS ABIS g B jucal g ALalS B ey Ani g jla iaual 38 QL) (e
Guny LghisSi ade g il € Al & Spindle Jjkall hgd aghad b
a8 gy Adlal) o (Al Ry cg.‘ﬂﬂum skl aie 3-,3.&5\ b g gé Glruall il
Auadd)  jghll &g Jheiig Arrested Metaphase (Al shll
skl A Bale diaag LaS cladilag S ) claual) @ligSe Juadli ¥y Anaphase
Al B Lee iS5 Djpal) Adee ) paied B 100 Loyl Cpandd Sl g | Alaidiyl

L) Lgd gk (e ) Clal) ual il g (dgalal)

Plant Cell

Regg. "

metaphase




4 - The Karyotype:

Cells of different types of plants contain chromosomes with

the different numbers , shapes and sizes. These

chromosome characters can be seen when the cells of ™= T
plants are in Mitosis, especially at Metaphase stage, S \

chromosomes used to distinguish between different types e=>~= === f’
of plants when studied in Cytogenetical methods. Allium e~ e
cepa roots (onion) used as an example to show the 3 %
karyotype (arrangement chromosomes), shapes sizes and o ‘\':,r

the number of chromosomes.

The Karyotype of Allium cepa
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Preparation of Meiosis Division:

Meiosis produces pollens in the anthers. sometimes pre-open before bud opening, each
bud contains a number of anthers. Cut one of the good anthers and squash in Charmin
over a glass slide and then examined to find any stage of Meiosis, if any.
Meiosis in anthers represents easier Meiosis in living organisms can be clearly seen,
because of the easy access to dividing cells, and the presence of many different stages to
be examined. There are several methods to prepare phases of meicsis, including:
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Meiosis: consists of a series of phas=ae

1 - Prophase 1: chromosomes appear single in
Leptotene, followed by convergence and the
adhesion of identical chromosomes in Zygotene,
then duplication in Pachytene followed by
separation of the chromosomes to chromatids in
Diplotene then the formation of the spindle in
Diakenesis.

2 Metaphase I: Bilateral shrinking chromosomes in
arranged in the center of spindle fibers. -
3 - Anaphase I : the separation of identical
chromosomes from each.

4 — Metaphase II : formation new regular bilateral
chromosomes at the equator spindle.

5 - Anaphase II: The breakup of chromosomes to
two groups.

6 - Telophase II: formation of four nuclei with a
single chromosomal Haploid group. There are several
methods to prepare phases of meiosis, including:
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r—l 2nd cell division of meiosis }—1—{ 15t cell division of meiosis |—|

Telophase 1
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A — General Method

1 - Collect floral buds of plants to be
studied.

2 - Squash in a drop of the selected

stain, and then examine under a Light '

Microscope using a low-power (x 10)
to see Anthers contain different
stages of Meiosis,
3 - If desired phases clear. placed the
cover slide. Gently heat with Bunsen
Burner (avoid boiling dye), and then
placed slide between two filter
paper and press gently on the slide
cover, and examine different stages of
Meiosis, under a Microscope (High-
power (x 40).
4 — Place Wax around the edges of the
cover
slide for temporary mounting.
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B — Belling Method: we fave studied ‘previously

Belling method proposed by Belling in 1926 and it still used
for the study of chromosomes during Meiosis in preparation of
pollen grains using Iron-Acetocarmine dye (see practical).

JOHN BELLING, "THE IRON-ACETOCARMINE METHOD OF FIXING AND STAINING CHROMOSOMES," The
Biological Bulletin 50, no. 2 (February 1926): 160-162. DOI: 10.2307/1536680
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c- Preparation of Pollen Grains :

There are three methods followed for the preparation of pollen grains depending
on the quality of microscopic examination:

1 — Preparation of pollen grains, examined under a Light Microscope.

2 - Preparation of pollen grains, examined under a scanning Electron Microscope.
3 - Preparation of pollen grains, examined under the Transmission Electron

Microscope.
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1 - Preparation of pollen grains examine under a Light
Microscope.
Preparation of pollen in one of two Methods:
A - Erdtman Method (1971)
B - Punt Method 1962 and Hou, 1969 ). q:
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A - Erdtman Method (1971) >

Acetolysis mixture (Erdtman 1971)

Add Acetolysis mixture to pollen when preparing (mixture consists of 9
parts of Acetic Anhydride + 1 part of Concentric Sulfuric Acid).
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B - Punt Method (1962 and Hou, 1969 ).

1 - Add Methylated spirit solution (ethyl alcohol
mixed with alcohol Mathele) to the pollen when
preparing and then drop by drop to Acetolysis
Mixture, which force mixture to move in the form of
a loop to the edge of a glass watch, leaving the
pollen in the middle. Add more Methylated spirit ‘
solution to pollen so not to dry out at this stage. ‘ %

EE

Photomicrographs of selected pollen
grains recovered from the honey
samples
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