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A germination test determines the per-
centage of seeds that are alive in any 
seed lot and suitable for planting.

The germination test is the primary 
test used to deduce the quality seeds. 
It also determine the effi  cacy of seed 
storage methods and help estimate 
and adjust the seeding rate. 

Seed germination and emergence is 
the fi rst step for succesful soybean 
producion. The hability of seeds to 
germinate and to emerge in soil is the 
key for plant establishment. These 
then help plant producers with many 
management decisions, including de-
termining seeding rates and to avoid 
planting low quality seeds.

The emergence test is a vigor test 
used to estimate the performance of 
the seeds in the fi eld or the capacity 
of the seeds to germinate rapidly and 
uniformly under uncontrolled condi-
tions.  

1 INTRODUCTION 

Germination Test

Emergence Test

Importance and Uses
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2 PAPER GERMINATION TEST

Longevity

Set-up: ~ 1 hour

Total: 8 days

Temperature

Ideal: 20-30° C

Optimal: 25° C

5 days (fi rst count -vigor)

Evaluation

8 days (fi nal count) - total viability
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2.1 Materials 

200

Germination paper / paper towel

Plastic bag / plastic container

Rubber band
Pencil / marker

Recipient with water / spray bottle

Randomly selected soybean seeds 400           (offi  cial analysis)

Planting tray - optional
Gloves - treated seeds

Tray

(regular analysis)

5



2.2 Procedures 

1 Sanitize your hands and the workplace before starting to avoid 
any contamination.

2 Count the number of papers you will use for four replications. 
Depending on the paper thickness, it is recommended to use three 
paper sheets, two on the bottom and one on the top, to cover the 
seeds. First, make sure the number of seeds your paper holds per 
replication. For example, a paper with 28x38 cm can hold 50 seeds, 
and a paper with 28x76 cm holds 100 seeds. If your paper can hold 
only 50 seeds and you need to test 400 seeds, the ideal is to use 
eight replications to avoid crowding. 

Example: To test 1 sample of 200 seeds, using a paper with 
28x38cm, which holds 50 seeds, we will need four replications of 
50 seeds. You will need 12 sheets of paper using three paper sheets 
per replication. 
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3 Organize all the germination paper you will use in a tray and wet 
them by adding water carefully. Make sure the paper is thoroughly 
moist but not dipping water when you hold it. 

For the paper towel, start by counting three layers of paper that can 
hold 50 seeds. Place aside one paper sheet and moisture the other 
two sheets by spraying water. Use the third layer of paper to cover 
the seeds after sowing, and then spray water until it is completely 
moist. Follow the steps in the sequence.
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5 Place the seed manually or using a planting tray. Arrange the 
seeds in rows at regular intervals. Ideally, the distance between 
seeds should be at least 3-5 times the seed diameter.

4 Once the paper is wet, open the fi rst sheet as a book page, leaving 
a space of ~3-4 cm on the side and at the bottom. 
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6 Cover the seeds with the paper sheet placed to the side as if clos-
ing a book.

7 Fold the ~3-4 cm on the left and the bottom and roll it firmly from 
the bottom to the top.
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9 Once all replications are done, gather them and attach a rubber 
band to hold the rolled paper and prevent them from falling apart.

8 Label the roll. Repeat steps 4-8 for each replicate.
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10 Place the plastic bags or plastic container in a bright 
room with a temperature between 20-30°C (25°C is ideal).                                                                
Keep the folded side of the rolls at the bottom and the unfolded side 
at the top.

11 Moist the paper by spraying water if needed, especially when 
temperatures are high (25-30°C).

Folded side: bottom Unfolded side: top
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12 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 normal seedlings per replicate (see normal and abnormal 
seedlings). Leave the seeds that are not germinated and seedlings 
that are not well-developed. Spray water and reroll the paper fol-
lowing steps 5-10. The fi rst count can be used as an index of vig-
or: the higher the percentage of seedlings that emerged in this fi rst 
count, the greater the vigor of the seed lot.

13 On day 8, count the germinated normal seedlings and document 
the seeds that failed to germinate (considered dead) and abnormal 
seedlings (see normal and abnormal seedlings). The germination 
percentage is calculated based on the number of normal seedlings 
(see calculating the results).
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3 SAND GERMINATION TEST

Longevity
Set-up: ~ 1 hour
Total: 8 days

Temperature
Ideal: 20-30° C
Optimal: 25° C

Evaluation
5 days (fi rst count -vigor)

8 days (fi nal count) - total viability
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3.1 Materials 

400
randomly selected soybean seeds
           

Clean sand
Plastic tray (45cm long x 30cm wide x 10cm high)
Paper
Ruler
Name tag
Pen
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3.2 Procedures 

1 Select a plastic tray that can hold 100 seeds per replication. The 
tray must have drainage holes, 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. 

2 Fill the plastic trays with ~5 cm washed sand. 

3 Place the seeds manually. Ideally, the distance between seeds 
should be at least 3-5 times the seed diameter.
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4 Carefully cover the seeds with sand (3cm).  Carefully cover the seeds with sand (3cm). 4 Carefully cover the seeds with sand (3cm). 

5 Prepare a label with the sample, date of planting, and replication. 
Place the label on each tray.

8 Keep the sand moist during tests by adding water but do not over-
water, especially when temperatures are high (25-30°C).

7 Place the trays in a bright room with a temperature between 20-
30°C (25°C is ideal).

6 It is suggested that irrigation be performed only in the morning 
of the following day, to avoid the possible occurrence of seeds ab-
normally absorbing water. Water the sand 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 water-
ing the sand surface. This can be done by placing the seed trays in 
larger trays containing water for about one hour. 
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9 On day 5, count the seedlings well developed over the sand sur-
face. 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.

10 On day 8, count the seedlings well developed over the sand sur-
face and document the seeds that failed to germinate (considered 
dead) and abnormal seedlings (see normal and abnormal seedlings). 
The germination percentage is calculated based on the number of 
normal seedlings (see calculating the results).

IMPORTANT: For each test, change the substrate due to the 
possible pathogen infection.
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4 SAND/SOIL EMERGENCE TEST

Longevity Temperature
Set-up: ~ 1 hour
Total: 15 days

Not controlled

Evaluation

5 days (fi rst count -vigor)
15 days (fi nal count) - total viability

Longevity Temperature
Set-up: ~ 1 hour
Total: 15 days

Not controlled

Evaluation

5 days (fi rst count -vigor)
15 days (fi nal count) - total viability
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4.1 Materials 

400
randomly selected soybean seeds
           

Clean sand or sifted soil free of clods
Plastic tray (45cm long x 30cm wide x 10cm high)
Paper
Ruler
Name tag
Pen
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4.2 Procedures 

1 Select a plastic tray that can hold 100 seeds per replication. The 
tray must have drainage holes, 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. 

2 Fill the plastic trays with ~5 cm washed sand or soil. 

3 Place the seeds manually. Ideally, the distance between seeds 
should be at least 3-5 times the seed diameter.
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4 Carefully cover the seeds with sand or soil (3cm). 

5 Prepare a label with the sample, date of planting, and replication. 
Place the label on each tray.

6 It is suggested that irrigation be performed only in the morning of 
the following day, to avoid the possible occurrence of seeds abnor-
mally 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 water-
ing the sand surface. This can be done by placing the seed trays in 
larger trays containing water for about one hour.

8 Keep the sand/soil moist during tests by adding fresh and clean 
water daily but do not overwater, especially when temperatures are 
high (30°C). Irrigate, preferably in the morning or in the late after-
noon.

7 Place the trays in a greenhouse or under screens with uniform 
light distribution.
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9 On day 5, count the seedlings well developed over the sand/soil 
surface. The fi rst count can be used as an index of vigor: the high-
er the percentage of seedlings that emerged in this fi rst count, the 
greater the vigor of the seed lot.

10 On day 15, count the seedlings well developed over the sand/
soil surface and document the seeds that failed to germinate (con-
sidered dead) and abnormal seedlings (see normal and abnormal 
seedlings). The germination percentage is calculated based on the 
number of normal seedlings (see calculating the results).

IMPORTANT: For each test, change the substrate due to the 
possible pathogen infection.
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5 FIELD EMERGENCE TEST

Longevity
Set-up: ~ 1 hour
Total: 8 days

Temperature
Not controlled

Evaluation
5 days (fi rst count -vigor)

8 days (fi nal count) - total viability
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5.1 Materials 

400
randomly selected soybean seeds
           

Agricultural area or

Name tag
Pen

Sifted soil from agricultural area for seedbed
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1 Select an area used for agricultural production with uniform light-
ing, to which animals do not have access. The test can be imple-
mented in the fi eld or in seedbeds (10-15cm deep) using soil from 
agricultural areas, but not from gardens.

5.2 Procedures 

2 Start preparing the soil by removing clods, stones, and plant de-
bris.

3 Moisten the soil 24 hours before planting.

4 Make the rows 2.5 to 3cm deep and place the seeds manually. 
Ideally, the distance between seeds should be at least 3-5 times the 
seed diameter.

5 Cover the seeds with a layer of soil and identify the sample plant-
ed with the sample name, date of planting, and replication.

6 It is suggested planting during cool hours and that irrigation be 
performed only in the morning of the following day, to avoid the 
possible occurrence of seeds abnormally absorbing water. Water 
the soil gently to ensure that the soil layer is not displaced, or the 
seeds are not disturbed when watering.

7 Keep the soil moist during tests by adding fresh and clean water 
daily but do not overwater, especially when temperatures are high 
(30°C). Irrigate, preferably in the morning or in the late afternoon.

8 On day 5, count the seedlings well developed over the soil sur-
face. The fi rst count can be used as an index of vigor: the higher the 
percentage of seedlings that emerged in this fi rst count, the greater 
the vigor of the seed lot.
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8 On day 8, count the seedlings well developed over the soil surface 
and document the seeds that failed to germinate (considered dead) 
and abnormal seedlings (see normal and abnormal seedlings). The 
germination percentage is calculated based on the number of nor-
mal seedlings (see calculating the results).
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6 SEEDLING EVALUATION
6.1 Soybean Seed and Seedling

seed coat
epicotyl

hypocotyl
radicle

cotyledon

primary root

sand/soil test paper test

secondary root

hypocotyl

primary leaf
cotyledons

epicotyl
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6.1 Normal and Abnormal Seedlings

Seedlings removed during germination and emergence tests are 
classified either as normal seedlings or abnormal seedlings.

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

Normal Seedlings

low vigor

high vigor
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Abnormal Seedlings

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

Causes of seedling abnormalities:

- mineral deficiencies in the soil
- frost damage
- heating
- mechanical damage

- insect damage
- chemical injury
- declining vigor
- pathogenic infections

dead seeds

hard seed
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Abnormalities

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 cracks
- terminal bud damaged , missing or decayed

Hypocotyl:

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. So
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7 CALCULATING THE RESULTS

The germination and emergence test results are expressed as a 
percentage of normal seedlings.

Normal seedlings

Total number of seeds 
X 100 = Seed Germination %

First count

Final count
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Soybean seeding rate:

Tells how many seeds should be planted per hectare. 

Desired plant population

10,000 m2

X = Seeds/linear meterRow spacing

Note: 1 hectare = 10,000 m2. 

Adjusting soybean seeding rate:

Takes into acount the germination % to determine the soybean 
seeding rate.

Target seed per linear meter

Measured germinaton %
X = Adjusted number of 

seeds/linear meter
100
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