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Comparison of Seed Germinating Vigor, Germination Speed and
Germination Peak in Kentucky Bluegrass Cultivars under
Different Germination Conditions

Kim, Kyoung-Nam

Dept. of Horticulture, College of Science and Technology, Sahmyook University.

ABSTRACT

The study was initiated with Kentucky bluegrass (KB, Poa pratensis L.) to investigate germination
and early establishment characteristics of new cultivars for a practical application to turfgrass
establishment such as parks, athletic field and golf course etc. Fifteen cultivars were evaluated in
different experiments. An alternative condition for a KB germination test required by International Seed
Testing Association (ISTA) was applied in Experiment I, consisting of 8-hr light at 25°C and 16-hr
dark at 15°C (ISTA conditions). Experiment II was conducted under a room temperature condition of
5 to 25°C (natural conditions). Seed germinating vigor, germination speed and germination peak time
were measured in both experiments.

Significant differences were observed in seed germinating vigor, germination speed and germination
peak time. Seed germinating vigor was variable with different environments and cultivars. It was 75.25
to 89.50% under ISTA conditions and 75.75 to 90.25% under natural conditions. There were
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considerable variations in early germination characteristics among KB cultivars according to different
environments. Early germination characteristics showed that all cultivars were 3 to 5 days faster in
germination under ISTA conditions, when compared with natural conditions. The germination speed,
measured as days to seed germination of 50% to 80%, was much faster with ‘Midnight II’, ‘Excursion’
and ‘Midnight’ under ISTA conditions. But it was faster with ‘Midnight II’, ‘Excursion’ and ‘Odyssey’
under natural conditions. Differences was also observed in germination peak time with cultivars and
growing conditions. It ranged 5.94 to 14.88 days under ISTA conditions and 4.71 to 13.06 days under
natural conditions. Regardless of the environment conditions, the shortest cultivars were ‘Odyssey’ and
‘Midnight II’. The longest ones were ‘Nuglade’ under ISTA condition and ‘Moonlight’ under natural
conditions. Considering germinating vigor, germination speed and germination peak time, ‘Midnight II’,
‘Excursion’, ‘Midnight’, and ‘Odyssey’ were regarded as excellent cultivars under ISTA conditions in
terms of early establishment characteristics, while ‘Midnight II', ‘Excursion’, ‘Odyssey’, and
‘Courtyard’ under natural conditions.

These results suggest that an intensive germination test be needed prior to planting, for investigating
the early germinating vigor, germination speed and germination peak time. Also, a proper cultivar
selection and comprehensive site analysis for the growing environmental conditions should be done

before turfgrass establishment such as golf course construction.
Key Words : Alternative temperature conditions, Establishment rate, ISTA(International Seed Testing

Association), Natural conditions, Room temperature.
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Table 1. The cultivars and source of turfgrass entries in the study.

Cultivars Source
1. Awesome Jacklin Seed Company, Post Falls, ID, USA
2. Beyond Jacklin Seed Company, Post Falls, ID, USA
3. Blacksburg II Turf-Seed, Inc., Hubbard, OR, USA
4. Brilliant Turf-Seed, Inc., Hubbard, OR, USA
5. Courtyard Jacklin Seed Company, Post Falls, ID, USA
6. Excursion Jacklin Seed Company, Post Falls, ID, USA
7. Midnight Turf-Seed, Inc., Hubbard, OR, USA
8. Midnight II Turf-Seed, Inc., Hubbard, OR, USA
9. Moonlight Turf-Seed, Inc., Hubbard, OR, USA
10. Nudestiny Jacklin Seed Company, Post Falls, ID, USA
11. Nuglade Jacklin Seed Company, Post Falls, ID, USA
12. Odyssey Jacklin Seed Company, Post Falls, ID, USA
13. Perfection Jacklin Seed Company, Post Falls, ID, USA
14. Rugby II Jacklin Seed Company, Post Falls, ID, USA
15. Voyager II Turf-Seed, Inc., Hubbard, OR, USA

Table 2. Turfgrass entries, environment conditions, replication, experiment period, and investigation frequency in
Experiments I and II

Items

Germination

Experiment I

Experiment 1II

Turfgrass entries

Awesome, Beyond, Blacksburg II, Brilliant,
Courtyard, Excursion, Midnight, Midnight
II, Moonlight, Nudestiny, Nuglade, Odyssey,
Perfection, Rugby II, Voyager II

Awesome, Beyond, Blacksburg II, Brilliant,
Courtyard, Excursion, Midnight, Midnight II,
Moonlight, Nudestiny, Nuglade, Odyssey,
Perfection, Rugby II, Voyager II

Environmental conditions

Alternative conditions of 8-hr light at 25°C
and 16-hr dark at 15°C

Natural conditions
at room temperature of 5 to 23°C

No. of seeds

each replication 100 seeds 100 seeds
Replication 4 4
Experiment period 30 days 30 days
Investigation frequency daily daily

Bz A 25°C, FEA Al 15°CE A3

(Anonymous, 1964).
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Table 3. KB seed germinating vigor of 15 cultivars grown under alternative and natural conditions.

KB seed germinating vigor”
Alternative’ Natural Differences in germination
Cultivars percentage (%) between

Germination Germination alternative and natural
percentage(%) percentage(%) conditions

1. Awesome 85.00 ab* 80.50 be 4.50

2. Beyond 85.00 ab 85.00 ab 0.00

3. Blacksburg II 76.50 ¢ 83.00 b 6.50

4. Brilliant 8325 b 82.25 be 1.00

5. Courtyard 82.50 b 86.50 ab 4.00

6. Excursion 88.50 a 84.00 b 4.50

7. Midnight 84.75 ab 81.00 be 3.75

8. Midnight II 89.00 a 90.25 a 1.25

9. Moonlight 83.00 b 81.25 be 1.75

10. Nudestiny 84.50 ab 83.50 b 1.00

11. Nuglade 81.00 be 77.50 cd 3.50

12. Odyssey 89.50 a 86.75 ab 2.75

13. Perfection 81.50 be 79.50 ¢ 2.00

14. Rugby II 85.50 ab 83.00 b 2.50

15. Voyager II 7525 ¢ 75.75 d 0.50

“KB: Kentucky bluegrass.

Yalternative: alternative conditions of 8-hr light (9:00 AM ~17:00 PM) at 25°C and 16-hr dark (17:00 PM ~9:00

AM) at 15°C.

natural: natural environmental conditions at the room temperature of 5 to 23°C.
*Mean separation within columns by Duncan’s multiple range test at P=0.05.
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Table 4. KB germination speed of 15 cultivars grown under alternative conditions. Germination speed was evaluated
as days to seed germination of 50, 60, 70 and 80%, respectively.

it KB germination speed under alternative conditions (days)”
50% 60% 70% 80%

1. Awesome 14.24 v 1581 b 17.94 ab 24.00 b
2. Beyond 1111 cd 12.80 ¢ 1633 b 24.66 b
3. Blacksburg II 17.94 ab 20.76 ab 2623 a -

4. Brilliant 11.68 ¢ 13.78 be 15.75 be 25.00 ab
5. Courtyard 11.38 cd 1227 ¢ 1444 ¢ 24.00 b
6. Excursion 10.59 d 11.83 cd 13.14 d 17.85 ¢
7. Midnight 1021 d 11.00 d 13.63 d 21.00 be
8. Midnight II 1035 d 1155 d 1420 cd 19.00 ¢
9. Moonlight 11.86 ¢ 14.00 be 17.69 b 2533 ab
10. Nudestiny 12.19 be 13.85 be 16.28 b 21.00 be
11. Nuglade 13.32 be 1531b 19.16 ab 2820 a
12. Odyssey 11.83 ¢ 12.77 ¢ 14.72 ¢ 17.77 ¢
13. Perfection 1447 b 1605 b 19.33 ab 2683 a
14. Rugby II 12.67 be 13.96 be 1638 b 23.60 b
15. Voyager II 21.68 a 24.00 a 2692 a -

“KB: Kentucky bluegrass.

alternative conditions: 8-hr light (9:00 AM~17:00 PM) at 25°C and 16-hr dark (17:00 PM~9:00 AM) at 15°C.
*Mean separation within columns by Duncan’s multiple range test at P=0.05.
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Table 5. KB germination speed of 15 cultivars grown under natural conditions. Germination speed was evaluated
as days to seed germination of 50, 60, 70 and 80%, respectively.

i KB germination speed under natural conditions (days)”
50% 60% 70% 80%

1. Awesome 16.27 v 19.44 ab 2183 b 2871 a
2. Beyond 16.04 b 17.06 be 20.55 be 2555 b
3. Blacksburg II 20.86 a 2257 a 20.60 be 27.88 a
4. Brilliant 1542 ¢ 16.81 ¢ 20.37 be 26.75 ab
5. Courtyard 1548 ¢ 15.96 d 18.12 cd 23.00 be
6. Excursion 1491 d 1557 d 16.83 d 2450 b
7. Midnight 15.77 be 17.00 be 2141 b 2775 a
8. Midnight II 14.84 d 1557 d 16.77 d 21.86 ¢
9. Moonlight 15.10 cd 16.30 ¢ 20.56 be 28.16 a
10. Nudestiny 15.64 be 16.75 ¢ 19.85 ¢ 25.75 ab
11. Nuglade 16.68 b 19.00 ab 2254 b -

12. Odyssey 1547 ¢ 15.80 d 17.07 d 20.18 ¢
13. Perfection 15.90 be 1741 b 20.66 bc -

14. Rugby II 16.38 b 1752 b 2025 ¢ 26.50 ab
15. Voyager II 20.78 a 2272 a 2721 a -

“KB: Kentucky bluegrass.

natural conditions: natural environmental conditions at the room temperature of 5 to 23°C.

*Mean separation within columns by Duncan’s multiple range test at P=0.05.
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Figure 1. Comparison of the germination speed of 15 cultivars of Kentucky bluegrass grown under alternative
and natural conditions. Germination speed was compared as days to germination percentage of 50, 65
and 80%, respectively. Alternative and natural conditions represent alternative conditions of 8-hr light
(9:00 AM~17:00 PM) at 25°C and 16-hr dark (17:00 PM~9:00 AM) at 15°C and natural environmental
conditions at the room temperature of 5 to 23°C, respectively.
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Figure 2. Comparison of the germination peak time of 15 cultivars of Kentucky bluegrass grown under alternative
and natural conditions. Germination peak time was measured as days to seed germination speed from
50 to 80%. ISTA and natural conditions represent alternative conditions of 8-hr light (9:00 AM~17:00
PM) at 25°C and 16-hr dark (17:00 PM~9:00 AM) at 15°C and natural environmental conditions at
the room temperature of 5 to 23°C, respectively.
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Table 6. Summary of KB seed quality, germination speed and germination peak time of 15 cultivars grown under
alternative and natural conditions in the study.

KB Germination Characteristics”
Cultivars Seefj Germination Speed” Germina.tion
Quality ISTA Natural Peak Time
ISTA = Natural 50% 80% 50% 80% ISTA Natural
1. Awesome good good medium | medium | medium : very slow short medium
2. Beyond good good fast medium | medium @ medium | medium short
3. Blacksburg II good good slow NA® very slow : very slow NA very short
4. Brilliant good good fast medium fast slow medium medium
5. Courtyard good good fast medium fast fast medium | very short
6. Excursion good good | very fast | very fast | very fast | medium | very short short
7. Midnight good good | very fast fast fast slow short medium
8. Midnight II good good | very fast | very fast | very fast = very fast | very short ; very short
9. Moonlight good good fast medium | very fast ' very slow| medium long
10. Nudestiny good good fast fast fast medium | very short short
11. Nuglade good good medium | very slow | medium NA long NA
12. Odyssey good good fast very fast fast very fast | very short | very short
13. Perfection good good medium slow fast NA medium NA
14. Rugby II good good medium | medium | medium slow short short
15. Voyager II good good |very slow NA very slow NA NA NA

“KB: Kentucky bluegrass.

YISTA.: alternative conditions of 8-hr light (9:00 AM~17:00 PM) at 25°C and 16-hr dark (17:00 PM~9:00 AM)

at 15°C.

Natural: natural environmental conditions at the room temperature of 5 to 25°C.

*NA: not applicable.
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