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ABSTRACT

Research was initiated to investigate germination characteristics of cool-season grasses
(CSQ@). Several turfgrasses were tested in different experiments. Experiments I and IIT were
conducted under a room temperature condition of 16C to 23°C and under a constant light
condition at 25C, respectively. An alternative environment condition that is a requirement
for a CSG germination test by International Seed Testing Association (ISTA) was applied
in the Experiment II, consisting of 8-hr light at 25C and 16-hr dark at 15TC. In each
experiment, data such as early germinating vigor, germination speed and germination rate
were evaluated. Six turfgrass entries were comprised of two varieties each from Kentucky
bluegrass (KB, Poa pratensis L.), perennial ryegrass (PR, Lolium perenne L.), and tall
fescue (TF, Festuca arundinacea Schreb.), respectively.

Significant differences were observed in early germinating vigor, germination speed and
germination rate. Early germinating vigor as measured by days to 70% seed germination
was variable according to environment conditions, turfgrasses and varieties. It was less than
6 days in PR and 6 to 9 days in TF. However, KB resulted in 11 to 13 days under an
alternative condition and 11 to 28 days under a room temperature condition.

The germination speed was fastest in PR of 7 to 10 days and slowest in KB of 14 to
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21 days. However, intermediate speed of 10 to 14 days was associated with TF. There were
considerable variations in germination rate among turfgrasses according to different
conditions. Generally, PR and TF germinated well, regardless of environment conditions.
However, a great difference was observed among KB varieties, when compared with others.
Under a room temperature condition, total germination rate was 71.0% in Midnight and
77.7% in Award. And it increased under an alternative condition, which was 81.7% and
91.7% in Award and Midnight, respectively. However, the poorest rate was found under
a constant temperature condition, resulting in 18.0% in Award and 15.3% in Midnight.
These results suggest that an intensive germination test required by ISTA be needed prior
to the decision of seeding rate, including early germinating vigor and germination speed as

well as total germination rate. KB is very sensitive to environment conditions and thus its

variety selection should be based on a careful expertise.

Key words: turfgrass germinating vigor, germination percentage, germination speed,
Kentucky bluegrass, perennial ryegrass, tall fescue
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Table 1. Genus, common name, scientific name, variety and source of turfgrass entries used in the study.

Genus C?ltsnr?eon Scientific name Variety Source
Poa L Kentucky P ratensis L Award Jacklin Seed Company, Post Falls, ID, USA
" bluegrass o0 PTS H Midnight  Turf-Seed, Inc., Hubbard, OR, USA
Loli L Perennial Loli L Accent Jacklin Seed Company, Post Falls, ID, USA
oliu . m per: .
m ryegrass ouum perenne Palmer II Gustafson, Inc., Plano, TX, USA
Festuca arundinacea Apache II  Turf-Seed, Inc., Hubbard, OR, USA
Festuca L. Tall fescue
Schreb. Rebel III  Lofts Seed, Inc., Bound Brook, NJ, USA
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Table 2. Turfgrass entries, environment conditions, replication, experiment period, and investigation

days in Experiments I, II and III.

Gerr'rll‘::;:tlon Experiment I Experiment 1T Experiment III
Turf KB: Award, Midnight KB: Award, Midnight KB: Award, Midnight

¢ gr azlss PR: Accent, Palmer II PR: Accent, Palmer II PR: Accent, Palmer I1
entries TF: Apache 11, Rebel III TF: Apache II, Rebel Il TF: Apache II, Rebel III

. natural conditions alternative conditions of . o
Environment . . constant light conditions
conditions at room temperature of  8-hr light at 25°C and at 257
16 to 23T 16-hr dark at 15T

leii(zhof'eﬁ?g:tion 100 seeds 100 seeds 100 seeds
Replication 4 4 4
Ejﬁsgmem 28 days 28 days 28 days
g‘gésy“gat“’“ 5,7,10, 14, 21, and 28 5, 7, 10, 14, 21, and 28 5, 7, 10, 14, 21 and 28

“KB, PR and TF represent Kentucky bluegrass, perennial ryegrass, and tall fescue, respectively.

'DAG indicates days after germination test.
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Table 3. Comparison of early germinating vigor of Kentucky bluegrass, perennial ryegrass, and tall
fescue grown under different environment conditions. Early germinating vigor was estimated as days to
70% germination in the study. Experiments I, 1T and III as described in Table 2 were done under room,
alternative, and constant temperature conditions, respectively.

Early germinating vigor (days to 70% germination)

Germination test Kentucky bluegrass

Perennial ryegrass

Tall fescue

Award Midnight Accent Palmer II  Apache II  Rebel III
Experiment I 11~13 22~28 <5 <5 6 8~9
Experiment 11 11-13 11~13 6 6 8~9 8§~9
Experiment III >28° >28 6 <5 8~9 6

“Two varieties ‘Award’ and ‘Midnight’ of Kentucky bluegrass did not reach to 70% germination
under constant temperature condition of Experiment I during 4-week study.
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Fig. 1. Comparison of germination speed of perennial ryegrass (PR), tall fescue (TF) and Kentucky
bluegrass (KB) grown under different environment conditions. Germination speed for PR, TF, and KB
was evaluated as days to minimum seed germination of 90, 85 and 75%, respectively.
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Table 4. Differences in germination percentage at 5, 7, 10, 14, 21 and 28 DAG according to turfgrasses
and varieties grown under different environment conditions. Experiments I, IT and IIT as described in
Table 2 were done under room, alternative, and constant temperature conditions, respectively.

Germination percentage (%)

Germination

test DAG® Kentucky bluegrass Perennial ryegrass Tall fescue
Award Midnight Accent Palmer II  Apache II  Rebel III

5 0 0 91.3 88.0 49.0 25.0

7 31.0 10.2 94.0 92.7 717 66.0

Fxperiment I 10 65.0 42.3 96.0 94.3 87.0 90.3
14 73.7 60.0 96.0 94.7 90.3 93.0

21 75.0 66.3 96.0 95.3 91.3 93.3

28 7.7 71.0 96.0 95.3 92.3 93.3

5 0 0 55.0 55.0 7.7 6.3

7 16.7 3.3 91.7 88.3 52.0 52.7

Experiment I 10 65.7 38.7 95.0 90.9 80.7 87.7
14 78.7 83.3 96.3 92.7 87.3 92.7

21 81.3 90.3 96.3 92.7 88.7 92,7

28 81.7 91.7 96.3 92.7 93.0 93.0

5 0 0 66.3 78.0 36.3 26.3

7 2.7 1.7 90.0 88.0 60.0 72.3

Experiment 11T 10 8.0 7.3 92.0 91.3 79.3 81.0
14 11.7 9.7 93.7 92.3 84.7 84.7

21 13.0 11.7 93.7 94.0 86.3 86.3

28 18.0 15.3 94.0 94.0 86.7 90.3

“DAG indicates days after germination test.
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Table 5. Comparison of germinating vigor and total germination rate in varieies of KB, PR and TF

grown under different environment conditions.

Germinating vigor®

Total germination rate

Turfgrass® Variety

Room Alternative  Constant Room Alternative  Constant
temperature temperature temperature temperature temperature temperature
Award - L.
KB Midnight Award Award ND Award Midnight ND
PR A%ent 4 cent ND  Palmer I  ND Accent ND
Palmer 11
mp  Apache Il he I ND Rebel III ND ND Rebel 111
Rebel III

KB, PR and TF represent Kentucky bluegrass, perennial ryegrass, and tall fescue, respectively.
YGerminating vigor of varieties in PR, TF and KB was compared as germination rate in 5, 7, and

10 days after test, respectively.

*Total germination rate of varieties in KB, PR and TF was compared as germination rate in 28

days after test in the study.

¥ND means no difference between varieties in germinating vigor or total germination rate.
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Fig. 2. Germination trend in perennial ryegrass (PR), tall fescue (TF) and Kentucky bluegrass (KB)
grown under an alternative environment condition of ISTA requirement, which was 8-hr light at 25
and 16-hr dark at 15T.
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