
Soybean
Germination Test

A How-To Guide



A germination test determines the
percentage of seeds that are alive
(non-dormant or not dead) in any
seed lot.

WHAT IS IT?

The germination test is often the only
test a farmer can conduct to
determine if the soybean seeds are
suitable for planting.

BENEFITS

Good quality soybeans have must have high rates of vigor (speed of germination
and capacity to perform well under a range of adverse conditions) and high rates of
germination.

IMPORTANCE

1

GERMINATION TEST

Paper towel method
Sand/Soil method

There are two methods to conduct a germination test mentioned in this booklet:
1.
2.

METHODS



PAPER TOWEL METHOD

Paper towel

Plastic bag/container

Marker

200 randomly selected soybean seeds

(regular analysis)

400 randomly selected soybean seeds

(official analysis)

Optional: spray bottle

Materials

2

Set-up: ~1 hour

Total: 8 Days

Longevity

20-30° C

Optimal: 25° C 

Temperature



PAPER TOWEL METHOD

3

Directions

1

2

3

4

Collect all materials

Count and place aside 50 seeds. This will be 1 grouping. Repeat until all
200 05 400 seeds are in their designated group. In total, there will be 4
or 8 groupings with 50 seeds (4 reps X 50 seeds = 200 seeds or 8 reps X
50 seeds = 400 seeds).

Cut the paper to hold 50 seeds. Repeat until there are 3 paper towels for
each grouping of seeds. There will be 12 or 24 in total (2 will act as a
bottom layer and one to lay on top of the seeds). 

Once the paper towels are cut and distributed (3 per grouping), use a
marker or pen to label the paper towel at one end with the soybean
variety, replicate number, and date. Feel free to label 1 paper towel per
grouping or more. What is important is that you, the tester, are able to
differentiate between each grouping. 

With the seeds next to the paper towel, dip paper towels into a container
of water and squeeze out excess water. The paper towel should be damp,
but not dripping wet. Prepare your 2 bottom layers and place the 3rd, top
layer, to the side.
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PAPER TOWEL METHOD

4

6  On the paper paper towel, arrange the seeds in rows at regular intervals,
~4 centimeters from the edges. Ideally, the distance between seeds
should be at least 3-5 times the seed diameter 

7 Cover the seeds with the 3rd paper towel layer that was placed to the
side. Repeat Steps 4-6 for each replicate



PAPER TOWEL METHOD

5

8
Fold the ~4cm on the left and right side over the seeds and, gently, roll
the paper loosely from opposite the label end. Use a paper clip or rubber
band to hold the rolled paper and to prevent them from falling apart.
Keep the rolls upright in a clear plastic bag or a clear plastic container.

Place the plastic bags or container in a bright room with a temperature
between 20-30°C (25°C is ideal)

Keep the towels moist by spraying with the spray bottle (optional) as
needed, especially when temperatures are high (25-30°C)

9
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PAPER TOWEL METHOD

7

11 On day 5, gently unroll the paper, carefully to avoid tearing it or
damaging the roots of young seedlings. Write down and remove the
number of seeds that have sprouted per replicate (normal seedlings).
Leave the seeds that are not germinated spray water and reroll the paper
(Step 8). The first count can be used as an index of vigor: the higher the
percentage of seedlings that emerged in this first count, the greater the
vigor of the seed lot

On day 8, repeat Step 9. Count the germinated seeds (normal seedlings)
and document the seeds that failed to germinate. These seeds are
considered dead

12



SAND/SOIL METHOD

Sand or soil

Plastic tray (45 cm long x 30 cm wide x 10 cm

high)

400 randomly selected soybean seeds

Paper

Writing utensil

Materials

8

Set-up: ~1 hour

Total: 15 Days

Longevity

20-30° C

Optimal: 25° C 

Temperature



SAND/SOIL METHOD

1

2

3

Fill the plastic trays with washed sand or soil. The tray must have a
drainage hole, and a single sheet of paper can be placed on the base of
the tray to keep the sand from pouring out through the drainage holes.
IMPORTANT: For each test, change the substrate, soil, or sand, due to
the possible pathogen infection.

Fill trays with ~7-8cm of soil

Place the seeds on a 7-8cm layer of sand/soil. Ideally, the distance
between seeds should be at least three to five times the size of a seed 

Directions
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SAND/SOIL METHOD

4

5

6

7

8

Cover the seeds with sand/soil (3cm). Four replications of 100 seeds per
tray should be used for each sample

Prepare a label with the variety, tray number, and date of planting. Place
the label in each tray

It is suggested that irrigation be performed only in the morning of the
following day, to avoid the possible occurrence of seeds abnormally
absorbing water. Water the sand/soil gently to ensure that the sand/soil
layer is not displaced, or the seeds are not disturbed when watering.
Watering from the bottom of the tray is better than watering the sand
surface. This can be done by placing the seed trays in larger trays
containing water for about one hour. 

Place the seed trays in a bright room, a greenhouse, or under screen
mesh between 20-30°C (25°C is the best temperature).

Keep the sand/soil moist during tests by adding water, but do not
overwater, especially when temperatures are high (25-30°C)
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SAND/SOIL METHOD

9

10

On the 5th day, count the seedlings well developed over the sand/soil
surface. The first count can be used as an index of vigor: the higher the
percentage of seedlings that emerged in this first count, the greater the
vigor of the seed lot

On the 15th day, count the seedlings well developed over the sand/soil
surface
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TEST EVALUATION

Seedlings removed during germination testing are classified either as normal
seedlings or abnormal seedlings.

Normal seedlings:
Possess adequate root and shoot structures, which are essential for the
further development of plants.

Abnormal seedlings:
Are incapable of further development and suffer a deficiency, decay, or
weakness in their root or shoot systems.

Normal Soybean Seedlings

Association of Official Seed Analysts. 2016. Rules for testing seeds Seedling Evaluation Volume 4 In Association of Official Seed Analysts Principles and
procedures Washington, DC AOSA.
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Cotyledons:
- less than half of the original cotyledon tissue remaining attached.
- less than half of the original cotyledon tissue free of necrosis or decay.

Epicotyl:
- missing
- less than one primary leaf
- deep , open
- terminal bud damaged , missing or decayed

Hypocotyl:
- deep open cracks extending into the conducting tissue
- malformed , such as markedly shortened , curled or thickened

Root:
- none.
- weak, stubby or missing primary root with weak secondary or
adventitious roots.

Seedling:
- one or more essential structures impaired as a result of decay from
primary infection
- albino.

 

ABNORMAL SEEDLINGS

Association of Official Seed Analysts. 2016. Rules for testing seeds Seedling Evaluation Volume 4 In Association of Official Seed Analysts Principles and
procedures Washington, DC AOSA.
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Abnormal Soybean Seedlings

Photo: J.B, França Neto
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Calculating Results

Tells how many seeds should be planted per hectare*
Note: 10,000 m^2 is 1 hectare.  

Takes into account the germination % to determine the soybean seeding
rate

Germination Percentage
Tells the health of the seed and how successful that seed batch will be in the
field under ideal environmental conditions. 

The germination test result is expressed as a percentage of normal seedlings

Soybean Seeding Rate

Adjusted soybean seeding rate 

100 Seed Germination %
Normal seeds

Total seeds

15

Target seed per meter       100
Adjusted # of seeds/linear

meter
Measured germination 

        Plant population       Row spacing
seeds per linear meter

10,000 m^2



PAPER TOWEL METHOD
SAMPLE DATA SHEET

Remarks:

 Group
1

Group
2

Group
3

Group
4

Group
5

Group
6

Group
7

Group
8 Total

Germinated          

Abnormal          

Hard Seeds          

Dead          

Paper towel
Plastic bag
Marker
Bucket
200 randomly selected soybean seeds
400 randomly selected soybean seeds

Materials

(dd/mm/yy)

Variety/Line name:

Remarks:

 Group
1

Group
2

Group
3

Group
4

Group
5

Group
6

Group
7

Group
8 Total

Germinated          

Abnormal          

Hard Seeds          

Date:

Date:

Total Group
1

Group
2

Group
3

Group
4

Group
5

Group
6

Group
7

Group
8 Total

Germinated          

Abnormal          

Hard Seeds          

Dead          

Germination
%          

Start Date:

Average

Day 5: Germination of Normal Seedlings

Day 8: Germination of Normal Seedlings

100 Seed Germination %Normal seeds
Total seeds



SAND/SOIL METHOD
SAMPLE DATA SHEET

Remarks:

 Group
1

Group
2

Group
3

Group
4 Total

Germinated      

Abnormal      

Sand or Soil
4 Trays (45 cm long x 30 cm wide x 10 cm
high)
400 Randomly selected seeds
Marker or Pen

Materials

(dd/mm/yy)

Variety/Line name:

Remarks:

 Group
1

Group
2

Group
3

Group
4 Total

Germinated      

Abnormal      

Date:

Date:

Total Group
1

Group
2

Group
3

Group
4 Total

Germinated      

Abnormal      

Germination
%      

Start Date:

Average

Day 5: Germination of Normal Seedlings

Day 15: Germination of Normal Seedlings

100 Seed Germination %Normal seeds
Total seeds


