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Effects of Priming Duration and Temperature on the
Germination of Forage Seed

Jong Duk Kim*, Chan Ho Kwon* and Sam Nam Hur**

ABSTRACT

Seed priming is an useful technique for increasing germination and early establishment of seedlings. In
this experiment, the conditions for priming of pasture seeds (tall fescue, orchardgrass, alfalfa and white
clover) have been optimized to ensure an early germination and more uniform growth of seedlings. The
experiment was conducted in a split plot design with three replications. The main plots consisted of four
different priming duration such as 2, 4, 6 and 8 days for grass, and 1, 2, 3 and 4 days for legume. The
subplots were consisted of three priming temperature such as 10, 15 and 20C. Effects of priming duration
and temperature were different in all four pasture seeds examined. The germination of primed grass (tall
fescue and orchardgrass) was the highest on 6 days in priming duration, whereas that of legume (alfalfa
and white clover) was the highest on 2 days. In priming temperature, the germination of primed
orchradgrass increased as decreasing temperature, however that of legume increased as increasing
temperature. These results suggest that seed priming induced earlier and higher germination for all four
pastures tested. However, the degree of priming effectiveness on pasture species depending on the priming
duration and its temperature.

(Key words : Seed priming, Tall fescue, Orchardgrass, Alfalfa, White clover)
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Table 1. Effects of priming duration and temperature on the germination of tall fescue

Priming Priming GE PG MDG T50
duration temperature
(days) () (%) (%) (days) (days)
10 65.3 88.0 3.1 3.6
2 15 60.8 78.9 2.7 3.2
20 62.5 81.7 2.8 34
10 48.5 89.5 3.0 5.0
4 15 573 76.0 2.7 36
20 36.0 87.3 3.1 45
10 62.7 90.0 32 2.9
6 15 74.2 91.0 3.1 32
20 55.0 82.8 3.0 3.6
10 52.7 80.8 2.7 3.7
8 15 433 733 2.6 52
20 427 80.7 29 44
Mean of priming duration
2 62.9 829 29 34
4 473 843 29 44
6 64.0 879 3.1 32
8 46.2 78.3 2.7 4.4
Mean of priming temperature
10 57.3 87.1 3.0 3.8
15 58.9 79.8 2.8 3.8
20 49.1 83.1 3.0 4.0
Significance
Priming duration (D) 8.97 3.35 022 0.67
Priming temperature (T) 7.77 2.90 0.19 NS
DxT NS ** NS NS

GE = germinative energy, PG =percent germination, MDG = mean daily germination, T50 =number of hours to

50% of the final germination percentage.
** Means with significant at 1% level.
NS =not significant.
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Table 2. Effects of priming temperature and duration on the germination of orchardgrass

Priming Priming GE PG MDG T50
duration temperature
(days) () (%) (%) (days) (days)
10 50.8 79.5 26 4.7
2 15 56.3 774 238 45
20 50.8 74.6 23 5.0
10 62.0 833 3.0 3.7
4 15 36.2 82.6 3.1 49
20 53.8 827 2.7 43
10 64.2 81.5 2.9 3.6
6 15 58.9 85.2 3.0 3.8
20 66.4 83.1 2.8 34
10 47.1 79.2 2.7 44
8 15 38.0 77.9 2.6 5.1
20 440 70.8 25 5.2
Mean of priming duration
2 52.6 77.2 2.6 4.7
4 50.7 829 29 43
6 63.2 833 29 36
8 43.0 76.0 2.6 49
Mean of priming temperature
10 56.0 80.9 2.8 41
15 474 80.8 29 46
20 53.8 77.8 2.6 45
Significance
Priming duration (D) 9.72 544 NS 0.25
Priming temperature (T) 8.42 NS NS NS
DxT * NS NS NS

GE = germinative energy, PG = percent germination, MDG =mean daily germination, T50=number of hours to

50% of the final germination percentage.
* Means with significant at 5% level.

NS=not significant.
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Table 3. Effects of priming temperature and duration on the germination of alfalfa

Priming Priming GE PG MDG T50
duration temperature
(days) (C) (%) (%) (days) (days)
10 26.7 96.7 6.9 5.0
1 15 475 97.2 6.9 4.0
20 58.7 96.0 6.9 37
10 58.5 973 6.9 3.6
2 15 57.3 98.0 7.0 3.7
20 58.7 98.0 7.0 3.7
10 58.7 97.3 7.0 3.7
3 15 36.0 98.0 7.0 4.6
20 58.0 97.3 7.0 4.0
10 313 96.7 6.9 48
4 15 46.7 95.3 6.8 4.1
20 50.7 97.3 7.0 4.0
Mean of priming duration
1 443 96.6 6.9 42
2 58.2 97.8 7.0 3.7
3 50.9 97.5 7.0 4.1
4 429 96.4 6.9 43
Mean of priming temperature
10 438 97.0 6.9 43
15 46.9 97.1 6.9 4.1
20 56.5 97.2 7.0 3.9
Significance
Priming duration (D) 5.24 NS NS 0.25
Priming temperature (T) 3.62 NS NS 022
DxT * NS NS **

GE = germinative energy, PG = percent germination, MDG =mean daily germination, T50 =number of hours to

50% of the final germination percentage.

* Means with significant at 5% level, ** Means with significant at 1% level.

NS=not significant..
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Table 4. Effects of priming temperature and duration on the germination of white clover

Priming Priming GE PG MDG T50
duration temperature
(days) (V) (o) (%) (days) (days)
10 65.6 94.5 6.5 33
1 15 59.6 96.7 7.0 3.7
20 793 973 7.0 3.1
10 74.7 94.0 6.8 32
2 15 758 96.5 6.4 3.1
20 820 96.0 6.9 3.1
10 59.6 93.2 6.8 3.7
3 15 56.0 913 6.8 39
20 83.0 96.7 7.0 2.7
10 58.0 95.3 7.0 3.7
4 15 60.1 96.6 6.8 37
20 570 98.0 7.0 3.8
Mean of priming duration
1 68.2 96.2 6.8 43
2 77.5 95.5 6.7 3.1
3 66.2 937 6.9 34
4 584 96.6 6.9 3.7
Mean of priming temperature
10 64.5 94.3 6.8 3.5
15 629 953 6.8 3.6
20 753 97.0 70 32
Significance
Priming duration (D) 2.86 1.76 NS 0.20
Priming temperature (T) 227 1.52 NS 0.17
DxT * NS NS o

GE = germinative energy, PG = percent germination, MDG = mean daily germination, T50=number of hours to

50% of the final germination percentage.

* Means with significant at 5% level, ** Means with significant at 1% level.

NS=not significant..
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