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Who Am I?

Joined the Club in 2021
Membership Chairperson since
Summer 2023

Lincoff Foray Chairperson 2024,
2025

Became a Club Identifier this fime
last year

Member of this club as well as
MAWDC, WV Mushroom Club,
Cenfral PA Mushroom Club and the
Ohio Mushroom Society because I
love to go to Forays

Lifelong volunteeraholic

2 grown children, husband of 35
years

B.S. in Elementary Education

Day job as an Order Entry Specialist
for a Commercial Industrial Fan
Manufacturer in Zelienople PA

https://www.inaturalist.org/observations/180766165
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What brought me here

today?

FYI - I did not know this was Chicken of the Woods Laetiporus sulphureus in 2018
https://www.inaturalist.org/observations/89341590

I came to MED in 2022 as a
participant & was handed a kit

I had no idea what to do with it but I
kept it with me

Every time I ran into

Chemical Reagents

in books, dichotomous keys, online
descriptions, when hiking in the field
and it was brought up by someone
I TRIED THEM

OMG they worked!
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https://www.inaturalist.org/observations/89341590

How did we first
start identitying
mushrooms?’




Morphological
Characteristics

March 2025 Chaga at Walk at Gallitzin State Forest
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What are Morphological
Characteristics

e See

e \What happens when it bruises?

e Observe its Environmental
Surroundings

e Smell

e Jaste

o Feel
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Hymenium
The fleshy spore producing

What We See
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— —— aka Cap or Cuticle
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Smooth/entire Crenate/scalloped

Annulus _|
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equal club shaped bulbous  With cup (volva)  rooting with rhizoids

pendant flaring sheathing double cobwebby ring zone
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OMG all on one pagel!

EASY GUIDE TO MUSHROOMS DESCRIPTIONS
A. ATTACHMENT OF GILLS: ﬁ? é%‘ ﬁ ::aiz‘d ? ‘giﬁdm ““: I

o feepir) copyign 1902

Kit Scates
E. 2830 Marine Dr.
Post Falls, Idaho 83854

collection of your
plus many others, are arranged in alpha- -
betical order on the reverse side. % lustrated by Cindy Davis

A, SIZE: Several mature caps, smallest to largest, are measured for breadth at widest point; also height (only when taller
de); then range of sizes is given.

B. SHAPE (VOUNG & 0LD):

9 10
Convex Ovoid  Conic Campanulate Parabolic  Pulvinate Cylindric  Plane  Conchate
(evenly rounded)  (egg)  (cone) (oetl-shaped)  (haif-eg) (cushion) (bullet)  (flat) (sea-shell

L0 s S 10 )

101 Free 102 103 Adna te  Decurrent
renote/close POy o IO i B (rorenay” ong/short.

B. BREADTH: C. THICKNESS: D. SPACINB.

n 1
Narrow roa Ventricose = Average  Thick  Tapering

F. EDGES:
=== = W =
Even'?  Serrate; Eroded Fimbriate ~ Harginate 2 Pobtuse 13 crd
Entire Serrulate ("gnawed") (fringed) (diff. color) Asu”oped) Acute (blunt) {crinkled)
G. MISC. Waxy Arid  Deliquescent
(i Ty SR =D ewd) —

like soft 139 0 Tiquid) ' Veined Intervenose 37 Equal 138 Unequal . 139 Forking. 140 Anastosoting
wax) 132 08 Geieh Tidges)  (lth rvetnss (w/short gilis) Uotning erossvivs)
between gilis)

Usbonate  Cuspidate ~ Papillate Depressed Umbilicate Infundibuliforn § Petaloid Spathulate Dimidiate Flabellifors

(w/burp)  (eye-tooth) (w/nipple) (saucer) (navel-like) (funnel-shaped) " (petal)  (spatula) (% circle) (fan-shaped)
SHAPE
oF
MARGIN 29
g Exceeding Gills
Straoht  Decurved  Incurved  (imolled)  Arched  Uplifted  (royied back) (o in Passcelus)

C. COLOR: First smma cone general color terms, then exact terms from a color book, if possible, for (1) young and 019, (2) disc
n. (3) background if different fron fibrils, (4) changes on bruising, (5) wet & dry 1f hygrophanou:

D. SURFACE FEATURES:

(1) ORYHESS: (n If dry: Shiny; ull; Silky. (b) If not dry: Moist/lubricous/greasy; Viscid/sticky/tackys Glutinous (slimy)

ORI PAPTS

44 45
en fugulose (W Rivildse (w/ Serobiculate Varty Wether resnants
. mw) (bwmy) (wrimted) fine wrinkles)  1it.channels) (w/shallow pits)

G P D

WP e w e
A. LOCATION:OF STEM: (Centrall | ; Eccentric off-center): Lateral{\){ (attached at margin); Sessile (missing)

B SIZE: Length (base to junction x Diameter, at top, also.at widest point below f difference is great)

155
58 8 [} wf) w] Wl ]l
W J

146
STEMS, Terete Compre: Chavaze hadicatiap Ventricose Abruptly Oblique
Trowid) (Fiactond) Emal (CYob) (a/orocts] ‘Flesuous 'Festform Tapering 'botooss Rounded (saghe) Marsimate

sULBS 16k
s 17 158 162 163, 58 s 164 165
159 160 161 G5
o3 2 - Harginate-

VOLVAS  Napiform oncentric  Friable,
Thrnie) Saccate Shesthing Collar Gramalar riagsor sciles pposFiss. Fusifos (epressed Cleft

D. COLOR & CHANGES: Seme as cap, PLUS differences between base & apex, interior & exterior, bruises, etc.

G wmcs =
As o, 174 fy 1740
Ht 5 166l |s9 nz @ ‘

janded;  Peronate [ Lompttudioally mma/ Seabrous andular-dotted . Reticulate
(See VEILS below)  Fibrous (w/dp.grooy ostate  (scabby) (w/enai) dots) (wdare sticky dots]  (Fiommet)

F. TEXTURE: Fragile; Pliable; Chalky; Rigid; F\bmus, r(m. !ruk(ng with a snap, etc.

49 50 2 53 5 56
Glabrous Virgate  (dark when wet; Sericeous Fibrillose Squimse Scales Squarrose (scales G._ INTERIOR: Solid; Hollow; Tubular; Cavernous; Stuffed with pith (describe)
(bald) (streaked) paler when dry) (silky) (thready) (scaly) Apressed erect or recurved) -
IV. PARTIAL (INNER) VEIL & REMAINS
g an
CON oo pUmy gty gy, gy gy Ry, piey =
58 59 61 62 63 64 5 B. TEXTURE: Membranous (skin-like); Cortinate (cobwebby); Fibrillose (thready); Gelatinous (;hlly)--sea RINGS below.
Velvet, Pubescent  Canescent  Fl c:ost l‘o-lntcsa Hispid  Hirsute Villose  Strigose C. FATE: Disappearing? Leaving fragments on cap? Ring (annulus)? Annular zone? Describe as
Velutino (finely  (w/whitish (downy f1 (matted- (stiff, (med. stiff, (long,  (long, 5o RIG (AMMILOES: Digcrive spueurance sive. pobition(soperior, medtans nfertar)s persistonce:
Ghort, s0ft) furzy] o) loosely fufted) eoll)  seratont) e ahasny)”  endd coarse)
197 198 199 200 f
’ ’ R 201 02 203 204(_) ™ 08 0
e O - [3: Two Rings Doubly-flared  “Cogwheel"' Floccose (Cortinate/Fibrillose Single Ring Pendant " Peronate
A gcurfy. 70 n 7 (from 2 veils)  Ring Stellate (downy tufts) BV & Annular Zone thick on edge (hanging) SUbPeronate  ( jutoil) |
Pulverulent Enmﬂose eolat Rinose ~
(.mue Gust) (ned. fine powder)  Gramijor (e Gandrufr) Zonate (mua-mcxea) (w/cpacks, crevices) V. UNIVERSAL (OUTER) VEIL & REMAINS
G A QESCRIPTION: {1) Texture; (2] Hetho of regturing: (3) Fate: disappearing? _remmants where?
CAP_MARGIN: éi@ 8 VOLVA: (1) Absent or presents (2) Sizes (3] Shape, see above; (4). Colors () Tex
- 7.% e 1 I nU g » ;; mg P2 szﬁ ® 6 V1. MYCELIUM, RHIZOMORPHS, ETC.  bescribe color and texture, etc.
Entire, Even, Appendiculate (il/ es) Split Ll:(rate Hairy/ Undulating Crenate
Regular  (w/fragnents) (wet only?) (n/grwves) wmus) (gnaueﬂ“ torn) Tomentose (wavy) (Stil!npsdl VII. HABIT, HABITAT, PLANT ASSOC. & LOCATION |
CONTEXT (FLESH): ). Golor:_motst or dry; under cuticle (1f diffurent) 1. single, solitan 1. Terrestrial (on soil)—bare, burned, disturbed? 1. With what kinds of tree
. Thickness: at disc and at ma 20 Scattered (12 Tt. apart) 2. Lignicolous (on wood)—what kind of tree? or other plants?
2. Texture: soft, Spongy, Frm, ;mcz rigid, br(ll!e mky, etc. 3. Gregarious lgrw(nq (i group) 3. Humicolous (on husus, duff)—conifer, other?
. Latex color, changing after exposure?, taste, abundan 4. Caespitose (clustered, )m Joined) 4. Coprophilous (u\‘dung)—-nn kind?
ODR:  Nore i Losony; Aatse (1icorice):; Farinaceous (1ike fresh ml). vumn: Nauseous; Nitrous; Earthy; Spermatics 5. Connate (fused at base 50 Ingrassy arealam, pasture, et
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TASTE: (imediate or Iatert)s Mild; Bitiers Acrid (-peckery? acer ngentysbeppery: Agreeable: Farinaceous (1ike fresh meat)setc. | 7. In troops or 7 W snameeeeesd, sovess heetiess wat? Creck, otec? ‘ot cointy?
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What We Observe in its

Environmental Surroundings

Is it growing on

Wood?

Dung?

Dirt?

Leaves?

Another Mushroom?
An insect?

If so can we tell what? Everything counts!
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What We Smell

Just a few:

Like fish or shrimp

Like almonds

Like apricots

Like bleach

Like cucumbers

Like sperm

Like anise

Foul - dung or a corpse
Etc.

This is HARD!

“Like a Mushroom!” is NOT a smell characteristic
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What We Taste

Chew and spit test is typically very safe

e If your mushroom has a mealy or bleach like odor, do not waste your time (or your taste buds)
testing its taste. It will undoubtedly taste more or less like it smells—and assessing the odor is
already enough for identification purposes.

e If you have tasted Lactarius piperatus, Tylopilus felleus, or another excruciatingly acrid or bitter
mushroom, be prepared to regret the experience. [11]

Just a few:
e Spicy
e Non-Distinctive
e Hot
e Chemically
e Mildly sweet

This too is HARD!
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https://www.mushroomexpert.com/lactarius_piperatus.html
https://www.mushroomexpert.com/tylopilus_felleus.html

What We Feel

Dry
Slimy
Powdery
etc.

Age
g How old is the specimen?
e Fresh
e Dried
e Decaying

This will be key when you get to using reagents.
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Microscopy

“Pier Andrea Saccardo (1845-1920) was an Italian botanist and mycologist. His multi-volume Sylloge Fungorum was
one of the first attempts to produce a comprehensive list of identified fungi, using their spore-bearing structures for
classification.[1]”

This was only 150 years ago!

Spore-Bearing Structures can only
be seen via a microscope
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https://en.wikipedia.org/wiki/Botany
https://en.wikipedia.org/wiki/Mycology
https://en.wikipedia.org/wiki/Pier_Andrea_Saccardo

Ascomycetes vs Basidiomycetes

Briefly:

Macro fungi can be divided into two broad groups, called ascomycetes and basidiomycetes, depending on how their sexual spores are formed.

Sarcoscypha austriaca (10)

“In ascomycetes the spores are
produced within microscopic
structures called asci. The asci
vary in shape from cylindrical to
spherical. Commonly, each ascus
holds 1 to hundreds of spores,
with the most common being 8.”

[2]

Sarcoscypha austriaca (Scarlet Elfcup)
https://www.inaturalist.org/observations /202902123
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https://www.anbg.gov.au/fungi/two-groups.html
https://www.inaturalist.org/observations/202902123

“In basidiomycetes the spores
develop on projections that grow
out of structures called basidia.
Commonly, each basidium has
four projections and four spores -
but some species may have just
one projection others up to eight.
The projections from the basidia
are called sterigmata.” [2]

264726355 - Galerina marginatta - 1000x in KOH (8)
6.5[7.4 -7.7-8.1] 8.9 x 4 [4.5 -4.8- 5] 5.5 ym

Q=1.4[1.6-1.6-1.7]18;N=12;C=95%

Galerina marginata (Funeral Bell)
https://www.inaturalist.org/observations/264726355
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https://www.anbg.gov.au/fungi/two-groups.html
https://www.inaturalist.org/observations/264726355

Chemical Reagents
(likely mid 1800’s)

“According to (Lawrence) Leonard, the earliest reference to the usage of iodine to identify fungi
was by Currey in 1858 on the ascomycete Amylocarpus encephaloides and by the Tulasne brothers
in 1861 with lichens ...”[12]

Charles and Edmond Tulasne
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DNA

Sanger Sequencing - developed by Frederick Sanger & his colleagues in 1977.
It’s expensive and the machine takes lots of maintenance.

PCR, a polymerase chain reaction, invented in 1983 by American biochemist
Kary Mullis at Cetus Corporation. Mullis and biochemist Michael Smith, who
had developed other essential ways of manipulating DNA. [9]

PCR targets a certain gene, doubles it, copies it billions of times.

It’s cheaper and easier, but doesn’t work on every type of mushroom. This is
typically what the club sends out to Stephen Russell at Mycota during the
Continental MycoBlitz’ each year.

Fun fact:
The whole genome of the mushroom is approximately 40 million base pairs long.
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https://mycota.com/
https://mycota.com/continental-mycoblitz/

Why go through with all of these
previous slides if we have DNA?

We amplify a small region of DNA for barcoding analysis (if PCR is used)
Some mushrooms are NOT easy to sample
Samples fail

Regarding Fungarium samples, the sample may be too old or preserved with something
that degraded the DNA

DNA is only one part of the “story”
For the everyday person, it can take up to a year to get your results back

Science is evolving - who knows what we’ll use next!
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https://carnegiemnh.org/new-fungarium-north-american-mycoflora-project/

Important notes at this stage

“Many mycophiles keep a few simple chemicals close at hand that, when applied to
collected mushrooms, can elicit a color change and assist identification.” [12]

Field guides don’t always agree

Field guides get out of date

Lots of individual people observe the same exact thing in different ways
Guides don’t always approach identification in the same way

Dichotomous keys differ from one another due to authors. Another author can
approach the key differently from one version of a book to another based on
things they picked up from listening to their audience and new things they have
learned themselves

Chemical reagents are only a small part of this deciphering process,
but can be key in differentiating between similar looking species
that might otherwise require microscopy or DNA work

A reaction alone will not make an ID (but they certainly help)
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What are
Chemical Reagents?

Chemicals that are used
to initiate, carry out,
speed up or monitor a
reaction but are not
themselves used up.
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Chemical Reactants
vs Reagents?

Term Reactant Reagent

Definition Chemicals that are Chemicals that are used to
consumed in a reaction initiate, carry out, speed up or
in order to form products | monitor a reaction but are not

themselves used up.

Example 2H2 + 02 = 2H20 Initiators
Solvents
Catalysts
Indicators 3]
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Safety First! (CAUTIO

Most of the chemicals are safe if used as described.

Obviously you should not drink the liquids or put them
in your eyes or eat anything that you have put the
chemical onfto.

If you get them in your eyes accidentally, it is heavily
advised to seek prompt medical attention.

Gloves aren’t a bad ideq, but not necessary because the chemicals have been diluted. If you get
them on your skin, just rinse it off with water as promptly as permitted.

We also recommend protecting the surface where you work and wearing old clothes.

Take care to inspect the bottles in your kits for damage. The club may have some reserves or you
can purchase bottles on Amazon.

Safety Data Sheets have been provided in your kits.
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What we could possibly use

The Club put together a kit in the past
that included some items that are not
included in today’s kit:

Sulfo-Vanillin
Sulfuric acid 1IN
Hydrochloric acid -
Lugol’s Iodine

(H2804)
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What are the most popular, useful
and safe

Ammonia (NH3)
Ferrous sulphate (FeSO4) 10%
Potassium hydroxide (KOH) 10%
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Why we don’t use some of the
chemicals we first mentioned?

Depending on the concentration of the hydrochloric acid you are working with,
significant injury can occur as it comes into contact with skin, eyes, ingestion or
inhalation of acidic vapors.

Exposure to sulfuric acid can occur as skin/bodily contact, ingestion,
or inhalation of vapors. Each type of exposure can pose serious
hazards to your health and should be managed immediately and
appropriately by a medical professional to minimize damage
and health risks.

Lugol’s Iodine 5% - is really worth the long read but is
about S30 for a 1 oz. bottle. The 2% is available on Amazon.com
but is more suitable for medical uses.

Melzer's reagent - we’ll talk about in a slide or two
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Some additional test include:

The Meixner test (also known as the Wieland test)

This test uses concentrated hydrochloric acid and newspaper to test for the deadly
amatoxins found in some species of Amanita, Lepiota, and Galerina. The test yields false
positives for some compounds, such as psilocin. [10]

Let’s see if this embedded video works

https://[www.facebook.com/watch/?v=720245335123987

Ehrlich's reagent

A very common Ehrlich test is used to identify psychoactive compounds such as tryptamines,
lysergamides (LSD), and psilocybin (the active substance in psychedelic mushrooms). This
test will also give a positive reaction to opium because of the tryptophan. “Psilocybes are very
difficult to discern from other little brown mushroom look alikes, including Deconicas,
Stropharias, Conocybes, Panaeolus, Galerinas and others.” [12] This reagent is expensive -
S20 for up to 100 tests. [14]
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https://www.facebook.com/watch/?v=720245335123987

“Far and away, Melzer’s reagent and KOH

are the most important and most used.” [12]

Melzer's reagent used by mycologists is an aqueous solution of chloral hydrate, potassium
iodide, and iodine. Due to the legal status of chloral hydrate, Melzer's reagent is difficult to
obtain in the United States, [13] but you can order Melzer’s and other reagents from

https://[www.myko-service.de/

The chloral hydrate in Melzer’s reagent clears the cell contents so that the color reaction is
more obvious [12] which is what makes it superior to all of the other iodine based reagents.

Melzer's reagent ... is normally performed on white spored
mushrooms. If the spores are not light colored, a change will
not be readily apparent. It is easiest to see the color change
under a microscope, but it is possible to see it with the naked
eye with a good spore print. [10]

The color change described above is either amyloid (means
“starch like”) where the spore walls turn blue/black, or
dextrinoid where they turn red brown. If no change
happens, the correct term is inamyloid.

Cl
Cl

OH

OH
Cl
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Getting Started

It is important to test for chemical
reactions on fresh mushrooms,
preferably within an hour of picking
them ... try to test mushrooms as
soon as possible when you get
home, remembering that the

longer you wait, the less reliable
your results may be. [11]
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Good habits in the field
e Protect your specimens as you travel (fishing tackle box,
mesh bag, NOT your pocket, lol)
e  Get pictures for iNaturalist, in situ w substrate or
environment, top, gills, vulva, stipe and any
distinguishing features.

Once you get in the door:

e Clean glass ready w cups ready to do a spore print
(typically takes an hour to several hours)

e Have your field guides nearby

e  What color are the spores - really helps when
looking at dichotomous keys

e Look hard at your specimen for those distinguishing
features and WRITE IT DOWN
(notes field in iNaturalist)

Advanced users (those w/ a microscope):
e Have your slides and chemicals ready and
don’t over harvest (just a little experience talking here!)

NOTE:
There are separate chemical concentrations that are used for under the microscope (KOH, iodine based
solutions like Melzer’s, Lubol’s, Hoyer’s medium, ammonium hydroxide and several other that are key
that we won’t discuss today) - The concentrations are NOT what is in your field kit today.
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Ammonia (NH;)

u‘:ﬁ

S

ALL PURPOSE

'AMMONIA

REMOVES TOUGH
DIRT & GRIME

4 0 gy
& SO0 IRgimanT

jET 2.7 (B4FL

o

Standard household cleaning
ammonia, undiluted

Don’t get the orange citrus
scented

Do not inhale.

Can cause skin irritation
Can cause serious issues if
gets in the eyes
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Ferrous Sulfate
(FeSO4)

FeSO4: a blue-green powder, is mixed with
water before application to the surface of
a mushroom. The liquid will turn orange
within several days as ferrous sulfate
begins oxidizing to liquid rust. The bottles
provided in our kit are premixed for you
and in plastic squeezable liquid “eye”
dropper bottles with a tamper resistant
cap.

If the contents crystallize, this is normal
Your bottles are marked with an
expiration date of approximately

18 months from when they were mixed.

Green vitriol test (the common name for
ferrous sulfate) on boletes and russulas [8]
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Potassium
Hydroxide (KOH)

KOH: The bottles provided in our kit
are premixed for you and in plastic
squeezable liquid eyedropper
bottles with a tamper resistant cap.
KOH slowly eats glass.

At full concentration KOH causes
severe chemical burns. Gloves are
recommended but not necessary
due to the eyedropper tip &
dilution.

Rinse off the skin, surfaces and
clothing with soapy water.
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Which families
of mushrooms
have regular
reactions

Russulas
Polypores
Amanitas
Boletes

Gilled Mushrooms
(Cortinarius,
Lactarius & Agaricus)

Using Chemical Reagents to Help ID Mushrooms in the Field



MushroomExpert.com

1300+ MUSHROOMS AND KEYS v/ | Gol

( Searchi
o o . .
S i io i ho creatonofMichagl Kio Wih som oxceptios, h s is basad on my collctions of North Amarican mustiooms, made
over tho past 30 years, and the more than 1300 species pages here lusirato and describe theso collections, aiong with collections that u S e | S S | e G m O S G | urin
have been sent to me by others for study
. m contains no i ion about the edibility or toxicity of mushrooms. | think mushrooms are much more

g interesing engagmg - and mportant han figuring out what happens to humans who digest them—so you will need to consult other

mmmm——"w,"=——a"ee mushroom season and Michael

Identifying mushrooms is often much more  Studying Mushrooms Herbarium ]
difficult than identifying birds, for example, or
trees. There are tens of thousands of Collecting for Study My herbarium contains more than

. .
Species, many of which have not even been  Making. <uo|e P/wL: 4000 mushroom collections from
named! Comparing mushrooms to pictures is als  North America (and a few from
rarely successful. Instead, carefully studying  Mushrooms  eisewhere). The herbarium
Odor & Taste:

the mushrooms (see the links o the right to database contains records for all  |enifying trees can be

get started) and using identification "keys," collections. If you would like to crucial for mushroom
which ask questions to narrow down Chemical Reactions contribute 1o the herbarium. identification. For * M
#=E possibilities, is a more successful strategy. Preserving Specimens please don't hesitate to email me. reference, | have made
3 Using a Microscope brief pages for the trees |
©—=  Mushroom Identiication Keys ro0m Taxonomy am familiar with.

Please Donate!

:
e, PR chemical reagents to try

ranging from a few dollars to hundreds, and many readers donate regularly. Thank you for your generosityl

Donations can be made through PayPal or Venmo, using the buttons to the right—or feel free to email me to
, T—— BECAUSE THIS SITE IS RIGHT

midwestnaturalist.com
6 sue 0 vt mdwesimatalst com s companon e ornon. 00Ut MushroomExpert Contact & FAQ AT MY F I N G E RT I P s
mushroom natural wonders in the Midwest!
Archived Websites ’ .
and doesn’t have the inherent

Fungi Growing on Wood  MREASANALCALoll limitations of a textbook

Gary Embergers Eungi on Wood Ron Kemer's Indiana Mushrooms

These inactive websites are now
archived at MushroomExpert Com
as a public service.

Al text and images © 2025
Abortiporus == A, biennis mushroomexpert com

Agaricus ©—= A, abruptibulbus A arvensis - seo A fissuratus

A_andrewil
A.argenteus

¢

A.augustus

A auricolor
A_be

‘A bitorquis A Vaporanm = A b
o ’

Using Chemical Reagents to Help ID Mushrooms in the Field




Russulas

S f

Russula grata aka laurocerasi

(almond or maraschino cherries scented russula)
Photo by Barbora Batokova
https://www.inaturalist.org/observations /242995546

Used with permission €, no edits were made to the original image.

KOH on cap surface pinkish to orangish.
FeSO4 on stem surface negative to
pinkish or orangish [20]

Photo by Robert Bosiljevac
https://www.inaturalist.org/observations/228684382

Used with permission (), no edits were made fo the original image.

FeSO4

For Russulas, place a drop on the stem surface. [11] Three
results are expected with the iron salts tests: no change
indicates a negative reaction; a color change to olive, green or
blackish green; or a color change to reddish-pink. [10]

KOH

“Red, yellow, green, purple or black color reactions can be
expected. Some Russula and Lactarius species may give a
strong olive green color.” [12]
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Russula aeruginea
(Green brittlegill)

Photo by Fluff Berger
https://www.inaturalist.org/observations/93658633

Used with permission ), no edits were made to the original image.

Mushroom Expert has been my favorite “go to” for what chemical to start with as well as
Microscopic Features.
Russulas are particularly difficult to identify, but according to Michael Kuo,
“KOH on the cap surface turns orange. Iron salts the on flesh and stem surface slowly
turn pink.” [22]
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Russula xerampelina

(Shellfish-scented Russula)

Photo by Fluff Berger
https://www.inaturalist.org/observations/56659632

Used with permission (), no edits were made to the original image.

“Stem surface and flesh turn
green to gray-green or olive with
iron salts.” [23]

If you have a particular inferest in Russulas, check out these additional links:

Field Mycology Volume 5(3), July 2004 on the Use of Guaiac in the Identification of Russula by Mario Tortelli

Sorting Out Russula by Tavis Lynch recorded Spring 2025 by the North American Mycological Association
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Polypores

Photos by Jared White,
KOH provided by
Barbora Batokova

https://www.inaturalist.org/observations /176894629

Used with permission @), no edits were made to the original image.

Ammonia or KOH on the cap of
Hapalopilus rutilans aka nidulans

will result in a vibrant purple (or vibrant
red in other parts of the world) [15]

Little Latin Lesson:

As of April 2021, both MycoBank and Species
Fungorum freat H. nidulans as a synonym of H.
rutilans. This species of polypore is commonly known
as the "purple dye polypore”, "cinnamon bracket”, or
the "tender nesting polypore”. Rutilans is Latin for
"orange-red”,whereas nidulans means "nesting".[17]

KOH can be applied o the to the flesh and the cap surface
of polypore mushrooms. Black reactions among polypores
are crucial separators on dichotomous keys. [11]
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Picipes badius
(Bay Polypore)

https://www.inaturalist.org/observations /62851797
aka Polyporus badius,
aka Polyporus picipes,
aka Royoporus badius

KOH negative (inamyloid reaction) on
cap surface, or grayish on darker,
redder caps; negative on flesh

Cerioporus varius
(Elegant Polypore)

https://www.inaturalist.org/observations/121173276
aka Polyporus varius,
aka Polyporus elegans,
aka Polyporus leptocephalus

KOH brownish orange on flesh and cap
surface.
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Amanita Family

KOH on the cap of
Amanita bisporigera
(Eastern Destroying Angel)
will result in a bright yellow

s
BTW, almost all white Amcml'ra
will give you a yellow reaction

KOH on the cap of
Section Vaginatae
Negative to bright yellow [25]
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Amanita fulva (Tawny Grisette)
Photo by Dana Driscoll
https://www.inaturalist.org/observations/245157112

Used with permission@, no edits were made to the original image.

KOH negative (inamaloyd) on the cap [26]
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Amanita jacksonii

(Jackson’s Slender Caesar)
https://www.inaturalist.org/observations/173135310

KOH on cap surface causes
“erasing” of red pigment,
causing it to turn yellow [27]
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Boletes

Ammonia is primarily used in the identification of boletes. Place a
drop of ammonia on a fresh bolete's cap, stem, sliced flesh, and
pore surface. Note any color changes that take place. Some
species, like Xerocomus illudens, will demonstrate a quick flash
of one color (for example, blue-green), then settle into another,
more permanent color change (for example, grayish). Other
species, like Boletus separans, may demonstrate a single color
change. [11]

Boletus separans
(Lilac Bolete)

https://www.inaturalist.org/o
bservations/180751169

° For boletes, place a drop of Iron Sulfate on the cap,
stem, sliced flesh, and pore surface [11]

° Three results are expected with the iron salts tests: no
change indicates a negative reaction; a color change to
olive, green or blackish green; or a color change fto
reddish-pink. [10]

KOH
° For boletes, place a drop on the cap, stem, sliced flesh,
and pore surface.
° Various colors are produced with boletes [11]

Xerocomus illudens
Photo by Robert Bosiljevac
https://www.inaturalist.org/observations/127908802

Used with permission @, no edits were made to the original image.
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Rusty Bolete (Xerocomus ferrugineus) vs.
Suede Bolete (Xerocomus subtomentosus)

These two macroscopically similar species can easily be
distinguished by adding a drop of ammonia to their cap
surfaces. X. ferrugineus “displays a vivid blue or blue green
reaction that turns reddish brown, whereas the cap surface of”
X. subtomentosus “immediately stains reddish brown” [16]

Photo by John Plischke III
https://www.inaturalist.org/observations/106378360

Used with permission @), no edits were made to the original image.

Photo by Dirk Cappo b~ 1
https://www.inaturalist. org/observanons/124185101

Used with permission ), no edits were made to the original image.
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Suillus weaverae (Butterball)

White Pine
Needles
—

Because we want to “play” with these chemicals and this
mushroom flushes in quantity, Suillus weaverae is an
excellent mushroom to try FeSO4 on.

Be sure to safely dispose of your “test” mushroom and
don’t consume it.

Bucket List:
The cap surface turns bluish gray to olive with
Ferrous Sulfate [16]

NN
https://www.inaturalist.org/observations/246988365
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Boletes of Eastern North America, 2nd Edition

Appendix A has a long passage that details
temperature of the reagent, temperature of the
mushroom, reagent quantity and application (they
recommend using a cotton tipped swab) and reaction
times that I won’t just site here. If you are interested in
Bolete identification this book is fantastic and from
some of the best experts in the field.

A final statement that the authors made as part of this
appendix worth mentioning is the inconsistencies in the
literature and variable results. [16]

This book references chemical reagents on
many many mushrooms!

Boletes

Alan E. Bessette | William C. Roody | Arleen R. Bessette
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Gilled Mushrooms
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Potentially Pholiota granulosa
https://www.inaturalist.org/observations/278048195

If you look at this observation online, you will note all of the
other details provided fo debate if this could be granulosa. This
was a small very young specimen and has also been retained for
eventual DNA testing.

Galerina marginata
https://www.inaturalist.org/observations/279347352

KOH can be placed a drop at a time on on the cap
surface

Yellow is sometimes found in species of Agaricus
Magenta or Olive is sometimes found in Lactarius
Deep Red or Black reactions can help sort out many
gilled mushrooms [11]
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Cortinarius distans

KOH on cap surface
slowly turns dark reddish
brown. [28]

4 - </

https://www.inaturalist.org/observations/228547795
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Documenting what
you’'ve observed

If you try chemical
reagents but your key
doesn’t provide test
results, check
MushroomExpert.com
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How to document reagent reactions
or non-reactions within iNaturalist

¥ .
L .

Be ready. Get a
picture!

s

Eastern North American Destroying Angel (Amanita bisporigera)
https://www.inaturalist.org/observations/238865221/
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iNaturalist mobile for g

o ° < Edit Observation
Android or iPhone o Rl
% Amanita bisporigera
Eastern North American Destroying Angel
Make a comment in the “notes” B vellow with KOH
field
@ Aug 30, 2024 03:00 PM EDT
9 Manns Choice, PA 15550, USA
& Location Visibility: Open
, i® 1tis captive or cultivated L
' .e i Projects 4
Don’t forget to SAVE > 0
[ ] @ ¢
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iNaturalist for desktop

(highly recommended for advanced users!)
m

Back to observation
Editing Observation 238865221

What did you see? Where were you? Media

ﬁ Amanita bisporigera Manns Choice, PA 15550, USA @ | Protss | | Sounds
T Source: | your hard drive v
Was it captive / cultivated? T
When did you see it? Selected photos.
2024-08-30 15:00:01 = + 5 Map- o
Groentond 'y T———
Eastern Time (U.S. and Canada) B W, > |

Make a comment in the

Yellow with KOH
€ » . |d
notes” fie _
Choose Files | No f
5 , (] Sync obs. w/ pl
United tates

North
Atlantic
Ocean

Re-order photos

NGo al _§ S
R0 9le N m | map data 2025 3000 kem B
e Change geoprivacy open v
More Fields
Add a Field ] I Create a New Field  View All Fields

Don’t forget to SAVE Save Observation [JRcAEN
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How to document reagent reactions or
non-reactions on common foray or walk ID slips

Make a comment in the “notes” field or
“additional descriptions field” or on the back of
the slip noting there is a something someone
might miss!

__ stain/bruising

__ooze/milk

record any color change

icm
Lo b b b b b b b b by b1
FIELD DATA SLIP iNat# or MO#
# (for &
— FUNGAL o
ecies

= DIVERSITY | P
- SURVEY Photo Checklist | Additional Descriptions

o] Landowner permission _Y _N

# __top
— 5 spore color
Temporary # for associating — underside v .
— photo & specimen at home habitat hab't‘acglgi)w g
Date __ photo of specimen substrate (circle)
with field slip On wood: conifer, hardwood; living, dead;
| for # and scale On soil; Leaf litter; Moss; Needle duff;
State Grass; Dung; Other -

= nearby trees/plants

| county - pholog):aph leal(s)’gn grouna | 0dOr

__stem (stipe) other
= Foray ID
__base
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What’s in your Kit?

Western
Pennsylvania
Mushroom

Fungi Chemical Field Test Reagent Kit

Contents

Ammonia (NH3) '
« Ferrous sulfate (FeSO4) 10%
« Potassium hydroxide (KOH) 10% L

QR code provided for additional information & Safety Data Sheets POTASS,UM H '
3
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Where’s the QR Code
take me to?

Western
':;_ Pennsylvania
% Mushroom

Fungi Chemical Field Test Reagent Kit

. Ammonia (W43) The QR Code will take you to our

L et o (0N 10 - website where you will find the flyer and
ottt (MTASSIUMAR safety data sheets that are also in your
‘ Kits, just in case you lose them and/or

need them in an emergency.
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uestions?

Contact me at
dawnwehman@gmail.com or
membership@wpamushroomclub.org
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Thank You

: Western
. Pennsylvania

Mushroom

Fungi, fun and friends!

The Western Pennsylvania Mushroom Club
is a 501(c)(3) non-profit organization.
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