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Effect of Priming Materials and its Concentrations on the
Germination of Pasture Seed
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ABSTRACT

Seed priming is a useful technique for early establishment of seedling. 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 five different materials such as KNOs,
KH,PO;, K3sPO4s, Ca(NO;s), and PEG. The subplots were consisted of three chemical concentration groups
such as 50mM (or 10%), 100mM (or 20%) and 200mM (or 30%). Effect of priming materials and its
concentrations were different in all four pasture seeds examined. Chemical concentration did not show any
significant effects on the germination of tall fescue, however, germination of tall fescue primed with
Ca(NOs); and K3;PO4 materials were higher than the others. The concentration of prime materials did not
affect on the germination of orchardgrass, but germination of orchardgrass primed with KH,POs; was
showed better result than the other materials examined. The seeds of alfalfa and white clover primed with
PEG showed better germination capability than the other priming materials. In addition, chemical
concentration of primed seeds also showed significant difference on the germination of alfalfa and white
clover. 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 materials
and its concentrations.
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Table 1. Effect of priming materials and their concentrations on the germination of tall fescue

Seed treatments - GE PG MDG T50
Materials Concentration (%) (%) (days) (days)
50 mM 60.0 813 29 24
KNO, 100 mM 473 78.7 2.8 32
200 mM 433 84.7 3.0 4.0
50 mM 63.3 88.7 32 24
Ca(NOs), 100 mM 573 82.7 3.0 2.8
200 mM 72.7 91.3 33 23
50 mM 68.7 833 3.0 2.1
K5PO, 100 mM 72.0 90.7 32 24
200 mM 60.0 87.8 31 25
50 mM 50.7 78.7 2.8 32
KH:PO4 100 mM 50.0 78.0 2.8 32
200 mM 62.0 82.7 3.0 31
10% 42.7 76.0 2.7 3.7
PEG 20% 333 74.0 2.6 43
30% 36.0 78.7 2.8 4.5
LSD(0.05)
Materials (A) 7.77 5.82 0.21 0.51
Concentration (B) NS NS NS 0.39
AxB * NS NS NS

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

days to 50% of the final germination percentage.
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Table 2. Effect of priming materials and their concentrations on the germination of

orchardgrass
Seed treatments GE PG MDG T50
Materials Concentration (%) (%) (days) (days)
50 mM 26.7 513 1.7 4.7
KNOs 100 mM 373 573 19 44
200 mM 39.3 553 1.8 4.1
50 mM 533 633 2.1 30
Ca(NO;), 100 mM 493 613 2.0 3.1
200 mM 46.7 62.7 2.1 36
50 mM 553 69.3 23 3.1
KsPO, 100 mM 52.0 65.3 22 29
200 mM 440 64.7 22 39
50 mM 413 66.7 22 4.1
KH;PO4 100 mM 447 59.3 2.0 33
200 mM 413 64.0 2.1 3.7
10% 32.7 54.7 1.8 42
PEG 20% 37.3 553 1.8 4.1
30% 29.3 593 1.8 5.0
LSD(0.05)
Materials (A) 6.10 4.58 0.16 0.56
Concentration (B) NS NS NS NS
AxB NS NS NS NS

GE=geminative energy, PG=percent germination, MDG=mean number of days to germination, T50=number of

days to 50% of the final germination percentage.
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Table 3. Effect of priming materials and their concentrations on the germination of alfaifa

Seed treatments GE PG MDG T50
Materials Concentration (%) (%) (days) (days)
50 mM 14.0 153 1.1 32
KNO; 100 mM 18.0 18.0 1.3 32
' 200 mM 44.0 52.7 3.8 3.1
50 mM 71.3 78.0 5.6 24
Ca(NO3), 100 mM " 693 75.3 5.4 2.4
200 mM 64.0 66.0 4.7 2.4
50 mM 56.0 57.3 4.1 24
K3PO, 100 mM 48.0 60.7 43 29
200 mM 68.7 73.3 52 25
50 mM 48.7 53.3 3.8 2.8
KH,PO4 100 mM 52.0 62.7 4.5 2.6
200 mM 48.0 52.7 3.8 25
10% 81.3 82.7 59 2.4
PEG 20% 74.7 853 6.1 24
30% 85.3 88.7 6.3 2.3
LSD(0.05)
Materials (A) 8.32 8.85 0.63 0.21
Concentration (B) 6.45 6.86 048 NS
AXB * * % * %k NS

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

days to 50% of the final germination percentage.
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Table 4. Effect of priming materials and their concentrations on the germination of white

clover
Seed treatments GE PG MDG TS50
Materials Concentration (%) (%) (days) (days)
50 mM 64.7 69.3 5.0 2.4
KNO; 100 mM 77.3 78.0 5.6 2.4
200 mM 62.0 65.3 47 2.4
50 mM 62.7 72.7 52 2.5
Ca(NOs), 100 mM 64.0 75.3 54 2.7
200 mM 57.3 67.3 4.8 3.1
50 mM 333 36.0 2.6 2.7
K3PO4 100 mM 46.3 50.0 36 2.6
200 mM 72.7 78.0 5.6 2.4
50 mM 38.0 427 3.0 3.1
KH,PO,4 100 mM 62.0 62.7 45 24
200 mM 52.7 54.0 39 2.6
10% 76.0 79.3 57 24
PEG 20% 73.3 753 54 24
30% 833 833 6.0 2.2
LSD(0.05)
Materials (A) 7.56 8.69 0.62 0.18
Concentration (B) 5.85 6.73 0.48 NS
AxB P *k *k * %

GE=germinative energy, PG=percent germination, MDG=mean number of days to germination, TS0=number of

days to 50% of the final germination percentage.
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