Mycorrhizal Training class

Daily Class Schedule:

Day one - Laboratory and Lectures

1. Welcome introduction and sampling

2. Lectures on mycorrhizae include:

An Overview

Development

Impacts on plants and soils
Functions in the environment
Variations

Identifications and quantifications
Inoculum production
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Day Two - Mycorrhizal Laboratory

Spore extractions

Spore quantifications

Root clearing and staining
Root colonization test
Inoculum Potential (MIP) test
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Day Three - Mycorrhizal Laboratory

Microscopic observation

Spore morphological identification
Inoculum Production

General Discussion
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How to select the right class for you?

Mycorrhizal training is offered in three formats; on-demand (year around),
ZOOM Meeting (three classes a year), and On-Campus class (once a year) as
in this link https://ifas-mycorrhizae.catalog.instructure.com/ . In all three
formats, the online materials will be open for you six months after finishing
the class. During the on-campus class, field sampling is in the first day or you
can bring your own samples to work on. The other two formats (on-demand
and zoom classes), you can finish the class, then do your own sampling to
practice on. Help with your mycorrhizal project can be provided through
email or one-hour zoom meeting that can be arranged in advance.

It is recommended to go through the needed materials to select the right
class. If you have the materials and find instructions and videos are enough
for, on-demand class could be the right one for you. If you have the
materials and need instructions for lectures and laboratory protocols, the
ZOOM class could be right for you. If you find in person and hand-on-
experience is needed and you do not have the needed materials, then on-
campus class could be the right one for you.


https://ifas-mycorrhizae.catalog.instructure.com/

MATERIALS

Sampling:
1. Gloves
Tools to collect soil
Sample Bags
Sieves
Balance
pH Meter
Oven to dry subsamples for soil moisture calculation
Aluminum Weigh Boat - suitable for oven
Spoon or spatula

O ooNOUAWN

Spores Extraction:
1. Grinder
2. Balance
3. Spoon or spatula
4. Funnel
5. 50 ml Centrifuge Tubes
6
7
8

. Blender

. Large beaker or pitcher

. Two sieves, 1000 ym upper and 45 ym micron down
9. Centrifuge
10.Table Sugar to make solution of 60% concentration
11.Microscope slides

12.Microscope
13.Pipettes, Pasteur Pipettes, or graduated dropper to take 0.5 ml volume



https://www.amazon.com/Nitrile-Exam-Gloves-100-Janitorial/dp/B087T6SL9W/ref=sr_1_2?dchild=1&keywords=laboratory+gloves&qid=1591594460&sr=8-2
https://www.amazon.com/INTBUYING-Sampler-Ejector-Stainless-Diameter/dp/B07R47VDTD/ref=pd_vtp_86_1/131-8591267-8134106?_encoding=UTF8&pd_rd_i=B07R47VDTD&pd_rd_r=4320bb52-4120-4f45-8b46-035c5008d8b2&pd_rd_w=Hix4P&pd_rd_wg=SXVs0&pf_rd_p=bcf5be9d-9e28-47e0-bcc8-aa4c5c625793&pf_rd_r=KVRZE3DWQX0VTAAEDV7B&psc=1&refRID=KVRZE3DWQX0VTAAEDV7B
https://www.amazon.com/Nasco-Soil-Sample-Bag-C31882N/dp/B07769GPQ9/ref=sr_1_1?dchild=1&keywords=soil+sample+bags&qid=1591593578&s=lawn-garden&sr=1-1
https://www.amazon.com/Advantech-Stainless-Sieves-Diameter-Height/dp/B004LZ4XP8/ref=sr_1_6?dchild=1&keywords=laboratory+Sieves&qid=1591592236&sr=8-6
https://www.amazon.com/Precision-Digital-Analytical-Electronic-Laboratory/dp/B07TZMTCPD/ref=sr_1_4_sspa?dchild=1&keywords=laboratory+balance&qid=1591592136&sr=8-4-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUExNDdCTTU3UDdZSE5MJmVuY3J5cHRlZElkPUEwNDY3NDA3Mko2S1g4TkZZN1ZaTiZlbmNyeXB0ZWRBZElkPUEwMDY1MDAzMk1CUzI3SVhWUEU1JndpZGdldE5hbWU9c3BfYXRmJmFjdGlvbj1jbGlja1JlZGlyZWN0JmRvTm90TG9nQ2xpY2s9dHJ1ZQ==
https://www.amazon.com/Apera-Instruments-AI209-Waterproof-Accuracy/dp/B01ENFOHN8/ref=sr_1_8?dchild=1&keywords=laboratory+pH+meter&qid=1591592655&sr=8-8
https://www.amazon.com/PCE-MA-110-Gravimetric-Halogen-Heated-Determines/dp/B01ATS3PI6/ref=sr_1_2?dchild=1&keywords=oven+to+dry+soil+samples&qid=1591593665&s=lawn-garden&sr=1-2-catcorr
https://www.amazon.com/Weighing-Boats-W-B43-AL-100-Aluminum-handle/dp/B00BPVRH3Q/ref=sr_1_5?dchild=1&keywords=laboratory+aluminum+weighing+boats&qid=1591594221&s=lawn-garden&sr=8-5
https://www.amazon.com/s?k=labratory+spoon+spatula&ref=nb_sb_noss
https://www.amazon.com/BLACK-DECKER-Electric-Improved-HC150B/dp/B01LYR6VNZ/ref=sr_1_12?dchild=1&keywords=food+Grinder&qid=1591665882&sr=8-12
https://www.amazon.com/Precision-Digital-Analytical-Electronic-Laboratory/dp/B07TZMTCPD/ref=sr_1_4_sspa?dchild=1&keywords=laboratory+balance&qid=1591592136&sr=8-4-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUExNDdCTTU3UDdZSE5MJmVuY3J5cHRlZElkPUEwNDY3NDA3Mko2S1g4TkZZN1ZaTiZlbmNyeXB0ZWRBZElkPUEwMDY1MDAzMk1CUzI3SVhWUEU1JndpZGdldE5hbWU9c3BfYXRmJmFjdGlvbj1jbGlja1JlZGlyZWN0JmRvTm90TG9nQ2xpY2s9dHJ1ZQ==
https://www.amazon.com/s?k=labratory+spoon+spatula&ref=nb_sb_noss
https://www.amazon.com/Nopro-Plastic-Funnel-Set-3/dp/B000HJBFC6/ref=sr_1_2?dchild=1&keywords=Funnel&qid=1591665312&sr=8-2
https://www.amazon.com/Globe-Scientific-6288-Polypropylene-Centrifuge/dp/B003T3T4KC/ref=sr_1_3?dchild=1&keywords=50ml+centrifuge+tubes&qid=1591665361&sr=8-3
https://www.amazon.com/Magic-Bullet-Blender-Small-Silver/dp/B012T634SM/ref=sr_1_3?dchild=1&keywords=magic+bullet+blender&qid=1591665703&sr=8-3
https://www.amazon.com/Kraft-Tool-GG602-Measuring-Pitcher/dp/B00NOEV73I/ref=sr_1_8?dchild=1&keywords=Plastic+Measuring+Pitcher,+128+Oz.&qid=1591657534&sr=8-8
https://www.amazon.com/Stainless-Steel-Mesh-Sieve-Set/dp/B004L5CLWA/ref=sr_1_3?dchild=1&keywords=Advantech+Stainless+Steel+Test+Sieves,+8%22+Diameter,+%2318+Mesh,+Full+Height&qid=1591661451&sr=8-3
https://www.amazon.com/ELMI-CM-7S-Clinical-Centrifuge-Swing-Out/dp/B00LN0N5BC/ref=sr_1_12?crid=2A7M7LFWJR81U&dchild=1&keywords=50ml+centrifuge&qid=1591665473&sprefix=50+ml+Centrifuge,aps,186&sr=8-12
https://www.amazon.com/Granulated-Sugar-25-Lbs/dp/B00A3XSHGI/ref=sr_1_6?dchild=1&keywords=Table+Sugar&qid=1591673041&sr=8-6
https://www.amazon.com/Karter-Scientific-206B2-Microscope-Frosted/dp/B005Z4QTHE/ref=sr_1_20?dchild=1&keywords=microscope+slides&qid=1591661116&sr=8-20
https://www.amazon.com/Microscope-Magnification-Siedentopf-Research-Grade-Mechanical/dp/B082Y4Y9Z3/ref=sr_1_19?dchild=1&keywords=Microscope&qid=1591660725&sr=8-19
https://www.amazon.com/uxcell-Disposable-Pasteur-Pipettes-Droppers/dp/B07LBVV9ZG/ref=sr_1_5?dchild=1&keywords=0.5+ml+Pasteur+pipettes&qid=1591659739&sr=8-5

Roots Clearing and Staining:

1.
2.
3.
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Microscope slides
Microscope
Mounting Media - Polyvinyl-Lacto Glycerol PVLG (Polyvinyl Alcohol 16.6
g, Glycerol 10 ml, Lactic Acid 100 ml, and Water 100 ml)
Tissue Cassettes
10% Potassium Hydroxide, KOH
Hot Plate, Water Bath, or Autoclave
30% Household Bleach or 30% Hydrogen Peroxide
1% Hydrochloric Acid or Household White Vinegar
Stain can be one of the following:
a. 0.05% Trypan Blue (33 ml Water, 33 ml Lactic Acid, 33 ml
Glycerol, and 0.5 g Trypan Blue),
b. 0.03% chlorazol black E, CBE (33 ml Water, 33 ml Lactic Acid, 33
ml Glycerol, and 0.3 g CBE), or
c. 5% Ink in vinegar.

Mycorrhizal Inoculum Potential Test:

—
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Pots of uniform volume

2. 10 grams of Soil Inoculum or Mycorrhizal Inoculum
3.
4. Surface sterilized seeds of model plant, sweet corn, the one used by

Pasteurized soil culture media of 1:1 ratio of soil to sand.

most mycorrhizal research.

30% household bleach

Greenhouse of average 25°C and 12 to 16 h of sunlight.
Fertilizer, 0.01 P and 0.1 of all other nutrient concentration

Inoculum Production:

1.
2.
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Medium - soil or soil-less mix (1:1 sand and vermiculite, pH 6 + 0.5).
Balance nutrient supply (Hoagland's solution concentration of 0.1x all
nutrients and 0.01x P)

Neutral host (Zea mays as the most plant used)

Best Environmental conditions (16-hour light and 25 °C temperature)
Sterilized seeds (Remove coated fungicides with water and soap)
Sterilized pot containers


https://www.amazon.com/Karter-Scientific-206B2-Microscope-Frosted/dp/B005Z4QTHE/ref=sr_1_20?dchild=1&keywords=microscope+slides&qid=1591661116&sr=8-20
https://www.amazon.com/Microscope-Magnification-Siedentopf-Research-Grade-Mechanical/dp/B082Y4Y9Z3/ref=sr_1_19?dchild=1&keywords=Microscope&qid=1591660725&sr=8-19
https://www.amazon.com/Water-Based-Mold-Release-Brush/dp/B0819Z3XVJ/ref=sr_1_1?dchild=1&keywords=Polyvinyl+Alcohol&qid=1591756492&sr=8-1
https://www.amazon.com/Karter-Scientific-Histology-Embedding-Cassette/dp/B006UKIBTQ/ref=sr_1_4?dchild=1&keywords=Tissue+Cassettes&qid=1591738646&sr=8-4
https://www.amazon.com/Potassium-Hydroxide-2-Pound-Jar/dp/B085NG5TRJ/ref=sr_1_4?dchild=1&keywords=Potassium+Hydroxide,+KOH&qid=1591738797&sr=8-4
https://www.amazon.com/Elite-Cuisine-EDB-302BF-Electric-Indicator/dp/B000B2WOWE/ref=sr_1_4?dchild=1&keywords=Hot+Plate&qid=1591738984&sr=8-4
https://www.amazon.com/Stainless-Multi-Use-Temperature-Indicator-VKP1130/dp/B0075O2Z34/ref=sr_1_12?dchild=1&keywords=Water+Bath&qid=1591739454&sr=8-12
https://www.amazon.com/Pressure-Stainless-Autoclave-Sterilizer-Equipment/dp/B07Z91NVYD/ref=sr_1_8?dchild=1&keywords=autoclave&qid=1591739585&refinements=p_72:2661618011&rnid=2661617011&sr=8-8
https://www.amazon.com/Clorox-30966CT-Concentrated-Germicidal-Regular/dp/B06XZJH8XJ/ref=sr_1_3?dchild=1&keywords=Household+bleach&qid=1591740727&sr=8-3
https://www.amazon.com/AmazonCommercial-Multi-Purpose-Peroxide-Concentrate-1-Gallon/dp/B07XQW2D54/ref=sr_1_3?dchild=1&keywords=Hydrogen+Peroxide&qid=1591740772&sr=8-3
https://www.amazon.com/LabChem-LC152202-Soluci%C3%B3n-clorh%C3%ADdrico-0-1/dp/B01BKWSA44/ref=sr_1_3?dchild=1&keywords=Hydrochloric+Acid&qid=1591741160&sr=8-3
https://www.amazon.com/Daily-Distilled-White-Vinegar-gallon/dp/B00UHMOG60/ref=sr_1_11?dchild=1&keywords=Household+White+Vinegar&qid=1591741080&sr=8-11
https://www.amazon.com/Mediatech-25-900-CI-Trypan-Solution-Normal/dp/B01N4IOCK5/ref=sr_1_1?dchild=1&keywords=Trypan+Blue&qid=1591741223&sr=8-1
https://www.amazon.com/LD-Carlson-6111b-Lactic-Solution/dp/B06XQ4QVL6/ref=sr_1_8?dchild=1&keywords=Lactic+Acid&qid=1591741287&sr=8-8
https://www.amazon.com/Duda-Energy-vggal-Glycerin-Vegetable/dp/B0095P7X88/ref=sr_1_3?dchild=1&keywords=Glycerol&qid=1591741399&sr=8-3
https://www.amazon.com/400308-400308-Chlorazol-Fungal-Healthlink/dp/B00CBYU0C6/ref=sr_1_1?dchild=1&keywords=chlorazol+black+E&qid=1591741587&sr=8-1
https://www.amazon.com/400308-400308-Chlorazol-Fungal-Healthlink/dp/B00CBYU0C6/ref=sr_1_1?dchild=1&keywords=chlorazol+black+E&qid=1591741587&sr=8-1
https://www.amazon.com/LD-Carlson-6111b-Lactic-Solution/dp/B06XQ4QVL6/ref=sr_1_8?dchild=1&keywords=Lactic+Acid&qid=1591741287&sr=8-8
https://www.amazon.com/Duda-Energy-vggal-Glycerin-Vegetable/dp/B0095P7X88/ref=sr_1_3?dchild=1&keywords=Glycerol&qid=1591741399&sr=8-3
https://www.amazon.com/Parker-1950375-Quink-Bottle-Black/dp/B004YK4VHA/ref=sr_1_18_sspa?dchild=1&keywords=Ink&qid=1591741630&sr=8-18-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUEyQUxaU1lIM1k3ODA3JmVuY3J5cHRlZElkPUEwNjg5MTU4Mks0M0lSVDUwM0kyUiZlbmNyeXB0ZWRBZElkPUEwNTg3NjIzM01YV1dOOFFGMlpWWSZ3aWRnZXROYW1lPXNwX210ZiZhY3Rpb249Y2xpY2tSZWRpcmVjdCZkb05vdExvZ0NsaWNrPXRydWU=

