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Statement on harmful and offensive content

The Hunt Institute Archives contains hundreds of thousands of pages of historical content,
writing and images, created by thousands of individuals connected to the botanical sciences. Due
to the wide range of time and social context in which these materials were created, some of the
collections contain material that reflect outdated, biased, offensive and possibly violent views,
opinions and actions. The Hunt Institute for Botanical Documentation does not endorse the views
expressed in these materials, which are inconsistent with our dedication to creating an inclusive,
accessible and anti-discriminatory research environment. Archival records are historical
documents, and the Hunt Institute keeps such records unaltered to maintain their integrity and to
foster accountability for the actions and views of the collections’ creators.

Many of the historical collections in the Hunt Institute Archives contain personal
correspondence, notes, recollections and opinions, which may contain language, ideas or
stereotypes that are offensive or harmful to others. These collections are maintained as records of
the individuals involved and do not reflect the views or values of the Hunt Institute for Botanical
Documentation or those of Carnegie Mellon University.

About the Institute

The Hunt Institute for Botanical Documentation, a research division of Carnegie Mellon
University, specializes in the history of botany and all aspects of plant science and serves the
international scientific community through research and documentation. To this end, the Institute
acquires and maintains authoritative collections of books, plant images, manuscripts, portraits and
data files, and provides publications and other modes of information service. The Institute meets
the reference needs of botanists, biologists, historians, conservationists, librarians, bibliographers
and the public at large, especially those concerned with any aspect of the North American flora.

Hunt Institute was dedicated in 1961 as the Rachel McMasters Miller Hunt Botanical Library, an
international center for bibliographical research and service in the interests of botany and
horticulture, as well as a center for the study of all aspects of the history of the plant sciences. By
1971 the Library’s activities had so diversified that the name was changed to Hunt Institute for
Botanical Documentation. Growth in collections and research projects led to the establishment of
four programmatic departments: Archives, Art, Bibliography and the Library.
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Smear and Squash Methode

Use of these methode -

For eytological work e ections have now been largely replaced by emesre and
squashes. One of the adventages is the rapidity of handling without embedding,
Anotrer advantage is the rapidity of fixetion, eince smears are fixed instan-
taneously, and squashes sre fixed by rapid-acting acetic-aleohol combinatione.

Any plant/tissue which is uniergoing cell divieion, such as leaves, petals,
tendrils, or glumes, can be fixed and treated se squashes for chromosome etudy.
By adapting fixatives and macerating methoda"{!‘ar cytological etudies other than
thoseconcerned with chromosomes, the squash methods cen also be used.

Smearing consists of the direct spresding of the cells in a semi-fluid tissue,
such as PMC. over the surface of a slide, followed by the immersion of the slide
in fixetive, or it consists of spreading the calls in a dropf of fluid which fixes
and eteins at the same time.

The squash method is usd when the tissue to bs studies is composed of cells
held together by middle lamellse. After ths mterial has been fixed, it is treated
in such a way thet the middle lamellae break down, allowing the cells to cepar-ted
eani be come dispersed in a single layer.

Historiesl -
SEVRFIAAE /I (Y0 /¥R /1Y

Smears of bacteria and of blood have been known since 1877, In that year
Salmonsen added & drop of stmin to a drog of BEgterIkX/AFPerL#A/IK/If putrescent
blood op n elids, snd noticed that not only did the bacteris stain, but that the
different types of blood calls etained differentially. Koch, in that same yeer,
smesred bacterisl suspensions on cover glasses to fix the bscteris in 1 plane, and
then stained the preper:tion.

eyl

Schneider in 1980 was tha first to use sceto-cermine, the fixative-stain used
most commonly in smesre and sguashes today. With this stein he studied cell divis-
fons in germinating egge. Belling in 1921 adaptad this gtain-fixative for cheomo-
some studies in plante. He improved upon this early technigue srd in 1226 published
what hes become the standsard iron-aceto-carmins method used in the study of PMC.

T+ is now equally widely used for animsl materiel. Improvements to the method

ware later published by fhe followings  McClintock, who in 1929 gave a method for
reducing the steining of the cytoplssm end of making sme rs permenent; Bridges,

{n 1225 introduced a brisfsr method for making sme-rs permenent, which is suitable
for PMC of sore plante, but not for otherejy Nebal in 194C found that compound
staining ueing chlorazol black E combined with carmine is better for differentisting
small chromosomes than cermine alonaj and Zirkle in 1940 combined aceto-carmine
with water- or fat-polubls mounting medis, thus giving a method for smetring and
permanently mountingz the meterial in one step.

The Feulgen technique, which ie actually = microckemicel test for thymonucleic
acid (found only in the chromosomee) was first developed by Feulgen and Rosenbeck
in 1924, Tt depends on Schiff's aldehyde resction, mild hydrolysie liberating
the aldshyde groups of the nucleic mcid so thet they can enter into a chemical re-
action with leuco-basic fuchsin, thus giving = violst color to the chromosomes.
Improvements to the Feulgen technique heve baen susgested by Sauer 1932 in reference
to lenkth of hydrolysis after different fixatives, by Colemsn in 1938 in obtaining
decolorized fuchein, Semmens and Bhaduri 1939 gave = method for counterstaining
nucleoli after staining chromosomes by the Feulgen method, and Hillary 1940 simpli-
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{
fied thie countersfaining ¢f method.

Other technigues used in staining smesr and squash preperations ares the
crystal violet method of Newton 1927, with modifications given by Johansen 1932,
La Cour 1937 end Stockwell ? ; the brazilin method of Belling 1928 and Capinpin
1930; the aceto-orcein method recommended by La Cour 1941; snd the mceto-lacmoid
(resorcin blue) technique of La Cour 1942,
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SMEAR TECHNIQUZS3

Oct. 1st. Lecture on smear technijues 4
=F1x FPMC - 1 Nic;'ri'szﬂ’,"lz_): =

Fix root tips - Vicia faba

Fix leaves

Smemr fixed material of Agapanthus P and leave alides

in alcohol vapor jars, to be madepermanent at next
lab period

Oc¥, 3rd, ount Agspanthus PUC in euparal
ar PMC fixed on Oct., 1lst
Miake slides permanent by longer method than alcohol-vapor
method
Make tempor ry mounts
Smear pollsn-divisions ime allows
Cet, Bth, “Smear fresh PUC-= temporary mounts

pollen divisions, ifnot done previously
Smear root tips and make permanent by either or both methods

Oct. 10th, Root tip smears - temporary or permanent
Leaf sme:rs - temporary or permanent
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BOTANY 155

Required material
To be purchesed by student

1 box microslides

1/2 oz. no. 7020 square cover glasses (22 mm #1)
1/2 oz. no. 7022 eircular cover glasses (22 mm #1)
1/2 oz, 24 x 60 cover glusses (#1)

pkg. lens papsy

cloth

dissecting set

alide box (100 slides)

camels hair brushes

box slide labels

notebook cover

ruled paper

1 10 e
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Muterials nesded for smear technigues

Smearing implemsnts - tooth-brush handles ground down, or spear-
point needles

Dissecting nesdlas

Grease pencil

Forceps

gloth - not linky (old silk, raysn or linen)

Slides and cover glasses

Gener: 1 equipmant

Vials - 4 or 5 per person

Coplin jars - & for each t:ble

Alcohol burners - 1 for each table

Dropper bottles for aceto-carmine - 1 per table

Balsam jers for Euparal - 1 per tsble

Sealing medium - 1 container per table

Sealing tools - 1 per t:ble h

Aleohol-vapor jars - wide-mouthed, covesred jars linmed witn
paper towel saturated with alcohol - 1 per tabls

Oblong dishes, each with 2 pieces of glass rod tne length of
tne shorter inner diameter of the dish - 1 dish per table

Faper towels -

Resgents

100 # ethyl aleohol

Glacial acetic acid

50% acetic acid (in dropper bottles) - 2 or 3 for the lab
194 acetic acid

Chloroform

Suparal (green)

50% nydrochlorie acid

Distilled water

T

/
&
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BOTANY 155
Laboratory Schedule

September 24 ond 26

1. Organization of course
2, Killing ond fixing material for
paraffin method

y

October 1 ond 3

1. Introduction to aceto~curmine
smear technique
2. Practice with onthers of Nicotiana

October 8 and 10

1. Continue practice with anthers and
pollen-grain divisions
2. Root tips of viein; leaf primordia

of Tradescaontia or Nicotiana DEHYDRATION,
CLEARING, and
October 15 and 17 —> INFILTRATION

l. Free-hand sections and stalning
2 L n n n "

October 22 and 24

1. Maearﬁtion techﬂiques

e e e e e S o e S S S S e i S e e e e e B St Yl et Y

October 29 and 31

1. Demonstration and practice in cast=-
ing paraffin molds

2, Proctice in casting paraffin molds.
Demonstration of use of rotary
microtome (incl, mounting of
ribbons).

November 5 and 7

1, Clearing technigues
2. Practice in serial sectioning of imbedded material.

Remaining 16 Perlods

1., Preparation and staining of various serial paraffin sections
2, FPurther proctice in moceration and clearing techniques.

NOTE: Slide collection to be turned in
the week ol Jonuory =0.

e
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